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The state after extensive and deep thermal burns is characterized by the development of 
dystrophic and destructive processes, whose intensity varies in different organs outside the 
burned zone. These changes are based on disturbances of the normal properties of cell mem- 
branes [2, 3, 5, 6]. This is mainly the case with cell and lysosomal membranes. Meanwhile 
we know that in response to the harmful action of several toxic external environmental fac- 
tors, universal labilization of membranes develops in the body [4]. Such a response may per- 
haps be characteristic also of the post-burned state, but no information on this matter can 
be found in the literature. 

The aim of the present investigation was to study the structural integrity and enzymic 
properties of the cell membrane and of membranes of the mitochondria, lysosomes, and micro- 
somes of liver cells of rats with thermal burns. 

EXPERIMENTAL METHOD 

Experiments were carried out on 183 albino rats weighing 170-200 g: Intact animals and 
rats in which a burn of the IIIB degree covering 15-20% of the body surface was inflicted 
under superficial ether anesthesia by application of a spirit flame. Structural integrity 
and permeability of the cell membranes were judged by the release of relatively or strictly 
hepatospecific enzymes into the blood stream: alanine aminotransferase (AIT) [14], histidase 
[I], ornithine carbamoyl-transferase (OCT) [13], and by activity of the enzyme 5'-nucleotid- 
ase, firmly bound with the membrane [ii], in the fraction rich in plasma membranes [i0].* 
Structural integrity of the membranes of the intracellular organelles was judged from nonsed- 
imented activity after appropriate differential centrifugation [9] of the mitochondrial ma- 
trix enzyme malate dehydrogenase (MD~and the membrane-bound mitochondrial enzyme succinate 
dehydrogenase (SDH) [12], the lysosomal matrix enzyme cathepsin D [7], and the membrane-bound 
microsomal enzyme glucose-6-phosphatase (G6P) [15], and also by the activity of these enzymes 
in the corresponding isolated organelles. 

EXPERIMENTAL RESULTS 

AIT activity in the blood was found to be increased 1 h after burning and histidase and 
OCT activity was very sharply increased (Fig. i). Enzyme activity of AIT, histidase, and OCT 
in the blood remained high 24 h after burning, but during the following week histidase and 
OCT activity fell, although it still remained significantly above the initial level. Although 
all the enzymes studied are considered to be hepatospecific, AIT can also enter the blood 

stream frommuscle, which undergoes dystrophic changes fora long time after burning, andhistidase 
can enter the blood stream not onlyfrom the liver, but also from destroyed skin cells. OCT activ- 
ity in the blood reflects damage to the hepatocytecell membrane, which as the results show, took 
place during the first fewhours after burning. In this period it was not yet possible to find any 
significant decrease in 5-nucleotidase activity in the fraction rich in plasma membranes. This 
decrease, by 20-25% of the initial level, occurred 1-7 days after burning. The cell membrane, which 
had now become permeable for cytoplasmic enzymes, evidently could still retain much of the activity 
of the enzyme firmly bound with it~ permanent lose of activity of this enzyme indicates disorganiza- 

tion of the membrane. 

*The author is grateful to Dr. Biol. Sci. A. Vo Pogosova for help with the histidase deter- 
mination. 
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Fig. i. Time course of changes in activity of hepatospecific en- 
zymes in blood serum of burned rats. i) Histidase; 2) OCT; 3) AIT. 
Arrow indicates time of burning. Abscissa, time after burning; 
ordinate, activity (in % of control). 

TABLE i. Nonsedimented Activity of Mitochondrial and Microsomal Enzymes and Activity 
in Liver Organelles of Rats with Thermal Burns (M f m) 

MDH SDH G6P 

mitochondria, mitoehondria, microsomes, 
Experimental con- NA units/mg pro- NA AE/100 mg NA pg Pfl/mg pro- 
ditions tein protein/rain tein/15 rain 

14,0-+1,8 1,8-+0,15 12,7___3,4 6,0-+0,7 2,8_+0,7 ] 17,3-+2,0 
f 

Control (16) 
i 

~urns: 
{ h (16) 
i day (8) 
7 days(8) 

19,2-+3,5 
28,0-+1,3"* 
25,5-+1,2"* 

1,5-+0,I4 
1,56-4-0,13" 
1,6-+0,5 

8,3--+I,5 
24,0• 
17,2-+2,0" 

8,0_+0,3* 
3,9_+0,7** 
4,1+0,4" 

2,6+_0,4 
14,5!4,5"** 
6,3!1,3"* 

21,2-+-1,4 
9,4• 

21,3-+2,7 

Legend. NA) Nonsedimented activity (in % of total activity). Number of experiments 
shown in parentheses. *P < 0.05, **P < 0.01, ***P < 0.001 compared with control. 

Equally early changes were observed in permeability of the lysosomal membrane, which 
started to rise i h after burning and reached a maximum for cathepsin D and acid phosphatase 
(a two-threefold increase) after 24 h. 

The state of permeability and structural integrity of the mitochondrial and microsomal 
membranes was judged from the level of nonsedimented activity of marker enzymes and activity 
of these enzymes in the organelles. 

No significant increase in the level of nonsedimented activity of mitochondrial and mi- 
crosomal enzymes could be found 1 h after burning. Only a small decrease in SDH activity in 
the mitochondria pointed to disturbance of the enzyme function of the mitochondria. An in- 
crease in nonsedimented MDH, SDH, and G6P activity by i00, 90, and 418% respectively was found 
24 h after burning, evidence of a marked increase in permeability of the mitochondrial and 
microsomal membranes and their disorganization, for not only enzymes of the matrix, but also 
membrane-bound enzymes were present in the cytosol. Activity of the latter in the organelles 
was appreciably reduced: SDH activity in the mitochondria by 35%, G6P activity in tbe micro- 
somes by 50%, a further indication of disorganization of the membranes of these organelles. 
Marked disturbances of membrane permeability in the mitochondria and, to a lesser degree, in 
the microsomes were still present 7 days after burning. 

It can be concluded from these results that thermal trauma has a universal membrane- 
damaging action in organs remote from the burned zone. Permeability of the cell membrane 
and of membranes of the mitochondria, lysosomes, and microsomes is increased, so that enzymes 
of the matrix of the corresponding organelles can be released into the cytosol. Evidence of 
profound disorganization of the biological membranes is given bya decrease in the activity 
of enzymes firmly bound with these membranes. Processes catalyzed by enzymes are disturbed~ 
The cell membrane and lysosomal membrane are the most vulnerable to burn trauma and their 
permeability is disturbed in the early stages after burning. Damage to mitochondrial and 
microsomal membranes, as well as profound disorganization of all membranes, developed during 
the first day after burning. 
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With effect from the first few hours after injury and during the next 7 days of investi- 
gation, burn trauma is thus characterized by profound and universal pathological changes in 
the system of cell membranes of the liver with their disorganization and with changes in ac- 
tivity of membrane-bound enzymes. 
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Low-density lipoproteins (LDL) constitute the principal transport form of cholesterol in 
organs and tissues. Interaction between plasma LDL and the wall of the aorta is currently re- 
garded as the key to the understanding of formation of the atherosclerotie focus [5]. Sever- 
al properties of LDL of the aortic wall have been investigated [7-9, ii], but the spatial or- 
ganization of these lipid--protein complexes has not yet been studied. 

The aim of the investigation described below was to study the spatial structure of LDL 
isolated from the human aorta. The method used has only recently been developed and is based 
on recording the transfer of energy between fluorescent probes and from protein to probes 

[2, 3]. 

EXPERIMENTAL METHOD 

LD~were isolated within the density range 1.006-1.063 g/cm 3 as described previously [6] 
from blood plasma obtained from healthy donors and from 14 men aged 39-52 years dying acci- 
dentally and free from atherosclerosis of the intima of the aorta. The LDL fraction of the 
aorta used in the study had the same elution volume on gel-filtration on SeDharose 4B as 
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