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Macromolecu l a r  prote in  f rac t ions ,  with a re la t ive ly  high content  of specif ic  antigenic c o m -  
ponents,  we re  isolated f r o m  the burned skin of Wis t a r  r a t s  by gel f i l t ra t ion and ion-exchange 
ch romatography .  The i r  compos i t ion  and the impur i t i e s  p r e s e n t  w e r e  de t e rmined  by e l e c -  
t r o p h o r e s i s  in po lyac ry lamide  gel and by the double immunodiffusion tes t .  None of the 
ant igens studied were  found in f rac t ions  of n o r m a l  skin.  

An impor tan t  a spec t  of the p rob l em  of noninfectious immunology of burns  is the study of products  
p r e sen t  in burned skin as poss ib le  s ou rce s  for  autoimmunizat ion.  Antigenic d i f fe rences  between no rma l  
and burned skin w e r e  demons t r a t ed  for  the f i r s t  t ime  by N. A. Fedorov et al .  [8, 9] and subsequently con-  
f i r m e d  exper imen ta l ly  and cl inical ly by means  of va r ious  immunological  methods [3-5, 11, 12]. 

Modern methods of prote in  c h e m i s t r y  have resu l ted  in cons iderab le  p r o g r e s s  toward the isolat ion 
of a "burn  antigen."  Burned skin has been shown to have a much higher content of ce r t a in  m a c r o m o l e c u l a r  
p ro te ins  and, in pa r t i cu la r ,  of p ro te ins  not found in no rma l ,  unburned skin [6, 7]. 

The object  of the invest igat ion descr ibed  below was  to continue the study of f ract ionat ion of burned 
skin ant igens in o rde r  to i so la te  them and study the i r  p r o p e r t i e s .  

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

The skin of 350 Wis t a r  r a t s  46-48 h a f t e r  burning (total m a s s  of f r e s h  t i s sue  1.45 kg) was used in 
the expe r imen t s .  Af ter  homogenizat ion,  r e m o v a l  of the l ipids,  ex t rac t ion  with 0.14 M NaC1 solution, pH 
7.2, and lyophil ization,  about 35 g of dry prote in  powder  was  obtained. F r o m  1.5 to 2.5 g prote in  was d i s -  
solved in 0.05 M t r i s - c h l o r i d e  buffer ,  pH 8.0, centr i fuged fo r  25 rain at 30,000 g, and applied to a column 
measu r ing  3.6• 147 c m  containing Sephadex G-200 (Pha rmac ia ,  Sweden). Elution with the same  buffer ,  con-  
taining 0.1 M NaC1 and mer th io la t e  (1 : 20,000) was  c a r r i e d  out in the ascending d i rec t ion  under an effect ive 
p r e s s u r e  of 10 cm wa te r .  The ra t e  of elution was 3 m l / h / c m  2. F rac t ions  with an elution volume of 0.35- 
0.42 v t we re  pooled and dialyzed aga ins t  0.05 M ace ta te  buffer ,  pH 4.0, and centr ifuged for  25 rain at 30,000 
g. The superna tant  was  dr ied f r o m  the f rozen  s ta te  and kept at 4~ This  was  called the pH 4 - 1 f r a c t i o n  [6]. 

The pH 4-1 f rac t ion  f r o m  no rm a l  skin (0.39 kg) was obtained in the s a m e  way.  

Ion-exchange chromatography  was  c a r r i e d  out on DEAE-Sephadex A-50 (Pha rmac ia ,  Sweden), equi l -  
l ib ra ted  with 0.1 M t r i s - c b l o r i d e  buffer ,  pH 8.3, o r  on DEAE-ce l lu lose  (Reanal,  Hungary),  equilibrated~ 
with 0.01 M t r i s - c h l o r i d e  buffer ,  pH 8.0. The p repara t ion ,  dialyzed agains t  the cor responding  buffer  so -  
lution, was  applied to the column of ion-exchanger  measu r ing  2 .5x 42 e m  and eluted with a l inea r  or  s t ep -  
wise  NaC1 gradient  in the s ame  buffer .  The prote in  concentra t ion in the s amples  was measu red  with a type 
SF-4A spec t ropho tome te r  f r o m  the optical  density at 278 nm or by L o w r y ' s  method.  
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Fig. i. Fractionation of pH 4-1 preparations of burned skin on DEAE- 
Sephadex. Abscissa, sample No.; ordinate, optical density (left), NaCI 
gradient (right). 

Fig. 2. Densitometry of preparations of normal and burned skin after 
electrophoresis in polyaerylamide gel. Abscissa, distance (in ram); 
ordinate, optical density (in O. D. units); I) pH 4-1 fraction of normal 
skin; 2) pH 4-1 fraction of burned skin; 3-6) fractionation products of pH 
4-1 preparation (burn) on DEAE-Sephadex, eluted by stepwise NaCI gradient 
of 0.i, 0.2, 0.3, and 0.4 M respectively; specific antigen is shaded. 

Gel-electrophoresis was carried out by Raymond's method [13]. A 7% polyacrylamide gel in t r i s -  
glycine buffer, pH 8.3, was used. A current of 4 mA was applied to the tube and the separation time was 
100 rain. The gels were removed from the tubes, stained with amido black 10B, deeolorized electrically 
and photographed on Mikrat-300 film, with reduction of the image to 1 : 2.7. Densitometric examination of 
the film was carried out with a type MF-2 microphotometer. The counting interval was 0.2 ram, the mag- 
nification of the apparatus 30x, and the slit width 3.00 mm (half of the counting interval). 

Fractions containing specific antigen were determined from the results of the double immunodiffusion 
test [1]. Immune antisera were prepared and weak precipitation lines detected as described previously [6]. 

Chromatography was carried out at room temperature and the other stages of isolation and fraction- 
ation of the proteins at 0 to 4~ 

EXPERIMENTAL RESULTS 

In 21 experiments the quantity of the pH 4-1 preparation of burned skin obtained by gel chromatog- 
raphy was equivalent to 419 mg protein. About 250 mg protein was used for immunization and preparation 

143 



of a n t i s e r a  and the r e s t  for  f rac t ionat ion  and ana lys i s .  The pH 4-1 f rac t ion  of normal  skin was obtained 
in s ignif icant ly lower  yield,  and as a r e su l t  this was used only for  compar ing  the p r o p e r t i e s  of the original  
p r e p a r a t i o n s .  

Chromatography  on ion-exchanges  was ca r r i ed  out in five expe r imen t s  with high reproducibi l i ty .  The 
r e s u l t s  of one e x p e r i m e n t  a r e  shown in Fig. 1. 

The pro te ins  of the pH 4-1 f rac t ion  w e r e  p rac t i ca l ly  comple te ly  adso rbed  on the anion-exchange r e s in  
i r r e s p e c t i v e  of the na ture  of the c a r r i e r  (cel lulose,  Sephadex). If a l inea r  NaC1 gradient  was used,  four 
peaks  w e r e  eluted f r o m  the column, the f i r s t  with the highest  prote in  content.  E lec t rophores i s  in po lyac ry l -  
amide  gel r evea led  that  this f rac t ion  contains up to 7 di f ferent  components ,  including the zone cor responding  
to the speci f ic  antigen.  The re la t ive  mobil i ty  of a prote in  whose p r e sence  in the pH 4-1 p repa ra t ion  f r o m  
burned skin dis t inguished it mos t  comple te ly  f r o m  the cor responding  p repa ra t ion  of no rma l  skin was 0.20 
(the mobil i ty  of the f a s t e s t  component ,  the acid skin prote in  descr ibed  by Adelmann [10], was  taken as 1.00). 

Compared  with the initial pH 4-1 p r epa ra t i on  f rac t ionated  on the ion-exchange res in ,  the content of 
spec i f ic  antigen in the f i r s t  peak was  inc reased  by 19~0. 

If a s tepwise  gradient  was used mos t  components  of this f r ac t ion  w e r e  eluted f r o m  DEAE-Sephadex 
by a 0.2-0.3 M NaC1 solution (Fig.  2). Gel e l e c t r o p h o r e s i s  and the prec ip i ta t ion  t e s t  r evea led  that this f r a c -  
tion contains,  bes ides  the specif ic  antigen, an ~2-macroglobul in ,  a smal l  quantity of t r a n s f e r r i n ,  and the 
acid skin pro te in .  

An a t tempt  to pur i fy  the speci f ic  antigen of burned skin fu r the r  by gel f i l t ra t ion on Biogel P-300 was 
unsuccess fu l .  Despite  the use  of co lumns  m e a s u r i n g  180-200 cm,  with low VETT [2], t h e  m a c r o m o l e c u l a r  
p ro te ins  of the or iginal  pH 4-1 p repa ra t ion  and i ts  f rac t ions  w e r e  eluted as a single peak cor responding  
to the elat ion volume of the column. The r e su l t s  of gel e l e c t r o p h o r e s i s  indicate that this peak contains s e v -  
e r a l  d i f ferent  p ro te ins ,  and no s ignif icant  i nc r ea se  in the re la t ive  propor t ion  of the specif ic  antigen was 
obse rved .  

The r e s u l t s  a re  r ega rded  as a pre lude  to the isolat ion and comprehens ive  study of the biological  p rop-  
e r t i e s  of the specif ic  burned skin antigen and also of i ts  pathogenetic  ro le  in the dynamics  of burns .  
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