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Antigens detectable by burn ant iserum only are  found in the fract ion of h igh-molecu la r -  
weight proteins extracted f rom the burned skin of ra ts .  The content of serum proteins 
in this f ract ion is much g rea te r  than in extract  obtained f rom normal  skin. 

Analysis of the antigenic s t ructure  of burned skin is an important  task in the noninfectious immunol-  
ogy of burns.  Antigenic differences between the skin of normal  and burned animals were f i rs t  demonstra ted 
experimental ly by No A. Fedorove t  al. [7-9], using the method of anaphylaxis with desensit ization,and the 
autoantigenic proper t ies  of products of burned skin were postulated. Later ,  the nosologic specificity of the 
burn antigen and of burn antibodies was subsequently confirmed completely or part ial ly by immunologic 
tes ts :  complement fixation [3], Boyden's  passive hemagglutination [10, 13], immunofluorescence [4], etc. ,  
but the immunochemical  nature of the antigen remained unknown. 

If ant isera  obta inedby heteroimmunizat ion with extract  of burned skin are  used in the usual manner 
for this purpose,  great  technical  difficulties ar ise  because of the need to analyze many ant igen-ant ibody 
sys tems .  P re l iminary  fract ionation of the complex mixture of antigens extracted f rom burned skin is 
therefore  an essent ial  condition for  the successful  elucidation of antigenic s t ructure  and for obtaining ant i -  
bodies of high specifici ty.  

The antigenic composition of the fract ion of macromolecu la r  proteins of burned skin was investigated 
in the present  study. 

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

The experimental  animals were 102 Wis tar  ra ts  weighing 80-100 g. An area  of skin on the dorsum 
of the animals was shaved and burned with the flame of a spirit  lamp (area of burn 20% of the body surface,  
exposure 30-35 sec). The animals were decapitated 48 h af ter  burning. The area  of skin was excised, 
f reed f rom adipose t issue,  cut into pieces with sc i s so r s  (0.2x 0.2 cm), and f rozen in liquid nitrogen at - 1 9 6  ~ 
The t issue was weighed, thawed at 37 ~ t rea ted  with 3 volumes (by weight) of 0.1 m NaC1, pH 7.0, andminced 
in a knife homogenizer  at 8000 rpm 5 t imes  for  1 min each t i m e  with intervals for  cooling. The homo-  
genate was p re s sed  through a Kapron sieve and the residue t reated in the same manner two m o r e  t imes.  
The supernatants were pooled, lipids were extracted with e ther  at between - 1 0  and - 1 2  ~ the product was 
dialyzed against 20 volumes of 0.01 M ammonium acetate buffer, pH 6.8, and this was followed by subl ima-  
tion. 

The dry preparat ion was dissolved in 0.01 M tris-HC1 buffer, pH 8.0, with the addition Of 0.1 M NaCI 
solution, and the f ract ion with molecular  weight g rea t e r  than 200,000 was isolated by gel-f i l t ra t ion on 
Sephadex G-200 in equil ibrium with the same buffer (column 2.5• cm). Some of the mater ia l  of this 
fract ion,  af ter  determination of its protein content, was used to immunize 15 rabbits in accordance with 
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Fig. 1. Antigens of macromolecu la r  fraction 
f rom burned skin of Wis tar  ra ts .  A g a r -  
diffusion reaction.  Unstained specimen in 
15% NaCI solution: 1) hyperimmune ant i -  
se rum against burned skin; 2) an t i serum 
against se rum proteins;  3) fract ion pH 4-I  
of burned skin. 
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Fig. 2. Photomicrograph 
of ant igen-ant ibody r e a c -  
tion between fract ion pH 
4-I  (on left) and ant isera  
(on right). Abscissa ,  d i s -  
tance between wells (in mm); 
ordinate,  optical density; 
1) reaction with burn ant i -  
serum; 2) reaction with 
serum against normal  
t i ssues .  

the scheme used at the N. F. Gamaleya Institute of Epidemiology and Microbiology, with the addition of 
Freund ' s  adjuvant [5]. The f i rs t  injection of antigen was given int radermal ly ,  and the total number of r e -  
immunization c y c l e s w a s  increased  to six. After each cycle of reimmunizat ion blood was taken f rom the 
animals,  s e rum was obtained and inactivated at 56 ~ for 30 rain, andthe 7-globulin fract ion was isolated by 
salting out with ammonium sulfate. The product was dialyzed, concentrated,  and t reated with merthiolate 
in the ratio of 1 : 10,000. The different ant isera  contained at least 7 types of antibodies detectable in double 
immunodiffusion react ions .  

The res t  of the mater ia l  f rom the macromolecu la r  fract ion was separated into subfractions.  After 
dialysis and concentration,  the pH of the fract ion was adjusted to 3.85 (measured with a glass  electrode) 
with 0.2 M acetate buffer, and this was followed by centrifugation for  100 rain at 40,000 g and 0-2~176 T h e  
supernatant (fraction pH 4-I) was used for analysis  of its antigenic composition by a mieromodificat ion of 
the agar  diffusion reaction [2], using 0.75% Difco agar  in 0.14 M NaC1 solution, pH 7.0, on a cover  slip m e a s -  
uring 32• 40 mm, the thickness of the layer  being 1 ram. The react ion time f rom adding the reagents to 
the wells was 24 h. Photography was ca r r i ed  out in 15% NaC1 solution to eliminate haloes around the wells 
[1]. The cover  slips with agar  were washed in several  changes of physiological saline, pH 7.0, dried, and 
stained with amido black. 

Densitometry of the specimens was ca r r i ed  out with a type MF-2 nonrecording microphotometer .  
The counting interval was 0.1 mm and the total magnification of the instrument 30 • The width of the ape r -  
ture was 1/200 of the distance between the wells.  

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

In the agar  diffusion reaction, 3 visible precipitation lines were formed between fract ion pH 4-I  and 
burn ant iserum (Fig. 1). Two of these were identical with the lines of se rum proteins of Wistar  ra ts .  This 
was confirmed by react ions between rat  serum and burn ant iserum. Meanwhile, in some experiments  a 
definite antigenic difference was discovered (incomplete identity in immunodiffusion) between se rum p ro -  
tein with e lectrophoret ic  mobility of ~ globulin, detected in fraction pH 4-I  of burned skin and the normal  
se rum component. It was provisionally assumed that one of the macromoiecula r  se rum proteins of burned 
skin possesses  a more  complex antigenic spect rum than the corresponding normal  protein, and besides 
common antigenic determinants  it also contains others which are antigenic~lly different. Evidence in the 
l i terature also suggests anomalies in the ~2-g~obulin fract ion in burns [6, 11, 12], but these facts as awhole 
require fur ther  clarif ication and elucidation. 
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The p r e s e n t  expe r imen t  showed that  s e r u m  pro te in  admix tu res  found in f rac t ion  pH 4-I  of burned skin 
are  a l so  p re sen t  in an ex t r ac t  of soluble p ro te ins  f rom no rma l  skin,  although in much s m a l l e r  amounts .  

Ana lys i s  of the ant igenic  spec i f i c i ty  of the 3rd component of f rac t ion  pH 4-I  is the most  impor tan t  
aspect  of th is  inves t iga t ion .  The fo rma t ion  of th is  p rec ip i t a t ion  line was shown to be the r e su l t  of i n t e r -  
action between f rac t ion  pH 4-I  of burned skin and the cor respond ing  burn an t i s e rum.  No analogous p r e c i p i -  

ta t ion l ine was f o r m e d  with other  an t i s e r a :  aga ins t  r a t  s e r u m  pro te ins ,  or  agains t  normal  skin.  The c o r -  
responding  ant igen could not be found in comparab le  amounts  (the absolute  l imi t  of sens i t iv i ty  of the aga r  
diffusion react ion)  with the a id  of burn a n t i s e r u m  e i t he r  in n o r m a l  s e r u m  or  in no rma l  ra t  skin. 

These r e s u l t s  indicate  that  burned skin contains a m a c r o m o l e c u l a r  p ro te in  with different  antigenic 
p r o p e r t i e s  f r o m  norma l .  The pos s ib i l i t y  cannot be ru led  out that the obse rved  d i f fe rences  a r e  due to quan-  
t i ta t ive  d i f f e rences  in the content of th is  antigen in n o r m a l  and burned skin.  

F o r  a more  de ta i led  ana lys i s  of ant ibodies  ex is t ing  in burn a n t i s e r u m  against  speci f ic  antigen, the 
a n t i s e r u m  was s u c c e s s i v e l y  exhaus ted  (absorbed) with s e r u m  pro te ins  and with e x t r a c t  of no rma l  skin of 
W i s t a r  r a t s .  Absorp t ion  was c a r r i e d  out by adding va r ious  doses  of ant igens to the an t i s e rum,  keeping the 
mix ture  fo r  30 rain at 37 ~ and for  24 h at 4 ~ and sepa ra t ing  the resu l t ing  p rec ip i t a t e  by centr i fugat ion.  All 
opera t ions  were  c a r r i e d  out under immunodiffusion control .  Since absorp t ion  of burn an t i s e rum by ex t r ac t  
of n o r m a l  skin was  not fol lowed by the fo rma t ion  of a v i s ib le  p r ec ip i t a t e ,  before  the aga r  diffusion reac t ion  
was c a r r i e d  out the immune a n t i s e r u m  was centr i fuged for  30 min at 20,000 g. 

Al toge the r  7 aga r  diffusion t e s t s  were  c a r r i e d  out between exhaus ted  an t i s e rum and f rac t ion  pH 4-I  
of burned skin,  3 t e s t s  with s e r u m  p ro t e in s ,  and 2 t e s t s  with e x t r a c t  of normal  skin as  antigen. The e x p e r i -  
menta l  r e s u l t s  a re  shown as a r i t hme t i c  mean va lues  and s tandard  e r r o r s  in Fig .  2. 

Using the p r inc ip le  of object ive  r eco rd ing ,  and taking advantage of the high sens i t iv i ty  of the method, 
2 zones of co lo red  p r ec ip i t a t e  were  c l e a r l y  d is t inguished.  A diffuse,  wide p rec ip i t a t ion  band occupied the 
middle posi t ion between the wel l s .  The opt ica l  densi ty  of th is  zone was low, but suff icient  for  v isua l  a s -  
s e s s m e n t .  A thin (about 0.15 ram) p rec ip i t a t ion  l ine,  de tec table  only on the photomicJ~ograph, was found 
n e a r e r  to the well  containing antigen.  The ra t io  between these  p rec ip i t a t ion  zones,  based  on the quantity 
of dye bound with the p ro te in ,  was 5 : 1. The i n c r e a s e  in opt ical  densi ty  nea r  the edges  of the g raph  was 
due to s ta ining of the halo zones around the wel l s .  

It is  wor th  noting that no p rec ip i t a t i on  l ines  were  fo rmed  between exhausted  burn an t i s e rum and the 
s e r u m  or  skin of n o r m a l  r a t s .  

The r e s u l t s  thus show that  f r ac t ion  pH 4- I  of the m a c r o m o l e c u l a r  p ro te ins  f rom burned skin contains 
at l e a s t  two ant igens not de tec table  in comparab l e  amounts  in no rma l  s e r u m  or  skin.  The study of the i m -  
munochemiea l  nature  of these  ant igens  thus d i s c ove r e d  and examinat ion  of t h e i r  nosologic  or  o ther  s p e c i -  
f ic i ty  wil l  be the subject  of future r e s e a r c h .  
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