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An antigenic component not found in the t issues of clinically healthy persons or  in extracts  
f rom the leukocytes, pleural exudates, pus f rom the wounds of burned patients and hemo- 
lyzed se rum was discovered by the use of a highly sensit ive immunoautoradiographic tech-  
nique in burned human skin (the burn scab). 

The antigenic s t ruc ture  of burned human skin has been studied by the agar  diffusion test  ea r l i e r  in 
the author ' s  laboratory.  Antigenic components found in the burn scab differed from antigens of bac ter ia  
infecting burn wounds and they were not found in normal  skin and in most  t i ssues  of cl inically healthy pe r -  
sons [2, 3, 5-7]. 

To study the nature of antigens detected in the burn scab the ant isera  were exhausted with antigens 
f rom the spleen, lung, and liver under the control  of the agar diffusion test. In subsequent r e s e a r c h  with 
these exhausted se ra  technical difficulties interfered with the fur ther  study of the nature of the antigenic 
components:  the ant isera  after  exhaustion with a pool of t issues became viscous,  they were highly con- 
taminated with antigens and blood, and the halos formed around the wells containing antigens and se rum 
made it ve ry  difficult, and somet imes  almost  impossible,  to r ecord  and interpret  the resul ts .  

With these facts in mind, it was decided to use the method of indirect immunoautoradiography,  p re -  
viously suggested by Rowe [10] for simple diffusion in agar,  in order  to study the antigenic s t ruc ture  of 
burned skin; this method could eliminate the difficulties mentioned above and could considerably increase 
the sensit ivity of the agar  diffusion tes t  (by 30-50 times),  while retaining the high specif ici ty of the meth- 
od [1, 8, 9]. 

EXPERIMENTAL METHOD 

A variant of the indirect immunoautoradiographic method developed by ]~l'gort and Abelev [9] was 
used. In the present investigation the immunoautoradiographic stage of the work was carried out by D. A. 
l~l'gort in the labora tory  of immunochemis t ry  and diagnosis of tumors  (Head, P ro fesso r  G. I. Abelev), 
N. F. Gamaleya Institute of Epidemiology and Microbiology, Academy of Medical Sciences of the USSR. 

Saline extracts  of various t issues were used as the antigens. Antigens from burned human skin 
(burn scab) were prepared as follows: mater ia l  was obtained f rom patients with severe  thermal  burns 
during sloughing or excision of a reas  of burned skin (usually within 2-3 weeks after  burning). The burn 
scab was careful ly freed f rom necrot ic  areas  and pus, cut into smal l  pieces,  ground in a mor t a r  with 
quartz sand, and then homogenized in the proportion of 1 g scab to 9 ml physiological saline. The homoge- 
hate was allowed to stand overnight in the r e f r ige ra to r  and then centrifuged (TsLR-1) at 2500-3000 rpm 
for 30 rain. The result ing supernatant was used as the antigen. Antigens f rom the liver, spleen, and lung 
were  prepared f rom the organs of clinically healthy persons dying f rom accident. Material  for the anti- 
gens f rom the burned skin of patients with severe  thermal  injuries was obtained f rom the cadavers  of persons 
who died f rom their  burns.  Preparat ion of the antigens f rom the organs of skin was car r ied  out as 
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Fig. 1. Antigenic s t r u c t u r e  of burned human skin (burn scab) 
studied by immunoautoradiography.  A) Pe r iphe ra l  wells  contain 
antigen f rom burn scab  (1) and antigens f rom l iver  (2), spleen (3), 
and lung (4); o ther  wells  contain physiological  sal ine (5); cen t ra l  
well  contains exhausted s e r u m  against  burned human skin (6). B) 
I) t e s t  sys tem;  II) t e s t  s y s t e m  diluted 4 t imes;  III) t e s t  s y s t e m  
diluted 8 t imes;  wells  contain antigen (3) and physiological  sa l ine  
(5). C) Pe r iphe ra l  wells  contain an t i s e rum (6), s e r u m  against  
human spleen (7), and physiological  sal ine (5); cent ra l  well  con- 
tains antigen (1). D) pe r iphe ra l  wells  contain antigen (1); p ro -  
tein 10 m g / m l ,  and antigen in dilutions of 1 : 4  (8), 1 .. 8 (9), 1 :16  
(10), 1 �9 32 (11), and 1 : 64 (12); cen t ra l  well  contains an t i s e rum (6). 

des(~ribed above. All solutions of antigen were  concentra ted,  when n e c e s s a r y ,  in a cu r r en t  of a i r .  The 
pro te in  concentra t ion in the solutions of antigen f r o m  the burn  scab  var ied  within wide l imits  (5-77 mg /kg )  
depending on the object  of the investigation.  The prote in  content in solutions of antigens f r o m  the l iver ,  
spleen,  and lungs was 50-60 m g / m ! ,  and in solutions of antigens f rom intact skin f rom pat ients  dying f r o m  
burns  it was 20-25 m g / m l .  

Ex t rac t s  f rom leukocytes  were  used as poss ible  sources  of " in f l ammato ry"  antigens.  Leukocytes  
we re  isolated f rom the buffy coat  by the addition of 10% gelat in  and sepa ra ted  on the centr i fuge.  After  r e -  
peated f reezing and thawing (on dry  ice at -70~ and grinding with quartz sand in a m o r t a r  sa l ine  ex t rac t s  
with a prote in  content of 10-15 m g / m l  were  obtained. Serous and purulent  p leura l  exudates f r o m  pat ients  
with cance r  and tuberculous  of the lungs (protein content 40-50 m g / m l ) ,  pus obtained f rom the wounds of 
burned  patients (protein content 10-15 m g / m l ) ,  and hemolyzed human s e r u m  also were  tes ted.  

i t ype r immune  se r a  aga ins t  burned human skin were  obtained by l o n g - t e r m  immunizat ion of rabbi t s  
with sa l ine  ex t rac t s  of burn ~.~.b with the addition of F reund ' s  adjuvant. Immune s e r a  were  exhausted with 
no rma l  human s e r u m ,  with a "pool" of bac t e r i a  (Staphylococcus, Pro teus ,  Bacil lus pyocyaneous),  and with 
s taphloeoccal  toxoid, and also with a "pool" of organs  of cl inical ly healthy pe rsons  (liver,  spleen,  and lung) 
in p rev ious ly  se lec ted  opt imal  doses .  Comple teness  of exhaust ion was ver i f ied  by the agar  diffusion test .  
Lyophi l ized se ra ,  concent ra ted  twice to give a concentra t ion of 160 m g / m l  and then exhausted,  and also the 
~/-globulin f rac t ion  isolated by the alcohol method [4] f rom prev ious ly  exhausted s e r a  were  used for the 
exper imen t s .  Sera  agains t  human spleen also w e r e  used as a control .  

EXPERIMENTAL RESULTS 

In the p r e l i m i n a r y  exper iments  the antigenic s t ruc tu re  of the burn  scab and the organs  of c l in ical ly  
healthy subjects  ( l iver,  spleen,  and lung) was compared .  The exhausted s e r u m  aginst  burn  scab  r eac t ed  
with antigen f r o m  burn  scab to fo rm a single c l ea r ly  defined precip i ta t ion  line, but it did not r e a c t  with 
antigens f rom the l iver ,  spleen,  and lung (Fig. 1A). The exhausted an t i s e rum likewise did not r e a c t  with 
antigens of no rma l  skin, m i c r o o r g a n i s m s  isolated f rom burn  wounds (Staphylococcus, Pro teus ,  B. pyocy-  
aneus),  or  with s taphylococcal  toxoid. L a t e r  s e r i a l  dilutions were  made on the antigen f r o m  the scab 
(initial p ro te in  content 20 m g / m l )  and the an t i se rum,  while the o rgan  antigens were  used undiluted. The 
antigenic component  in the burn scab was c l ea r ly  detected when the t es t  s y s t e m  was diluted 4-8 t imes;  i .e.,  
in this modificat ion the antigenic component  studied was found in sal ine ex t rac t s  f rom the scab  containing 
2.5 mg p r o t e i n / m l  but was not found in ex t rac t s  f rom the l iver ,  spleen,and lung containing 50-60 nag p ro -  
t e i n / m l  (Fig. 1B). These  r e su l t s  we re  conf i rmed  by compara t ive  t e s t s  to study the reac t ion  between ant i -  
gen f rom burn  scab  and s e r a  agains t  the burn  scab  and human spleen.  The ant ispleen s e r u m  did not r e -  
veal  any antigenic components  in the burn  scab detectable  by s e r u m  against  the burn  scab (the " absence  of 
identity" react ion;  Fig. 1C). 
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An antigel/ic component not  found in the organs of clinically healthy subject was thus detected in 
burned human skin (burn scab). In these investigations five se ra  against burned human skin and two 
against human spleen were used. The antigenic component studied was detected by four antiscab sera ,  
while one ant iserum did not detect any other antigenic components in the burn scab than those present  in 
human parenchymatous organs.  

To determine the maximal dilution of the saline extract  f rom the scab in which it was still possible 
to detect this antigenic component, the antigen was ti trated. The resul ts  showed that when tested with un- 
diluted ant iserum this antigen was discovered in extracts  with a protein content of 1.25-12.5 m g / m l  (Fig. 
1D). This range of protein concentrat ions was evidently explained by the fact that the antigen studied was 
present  in different quantities in different scabs.  Altogether 22 specimens of burn scabs with a protein 
content in their  antigens of 5-77 m g / m l  were investigated; in four extracts ,  with a protein content below 
20 m g / m l ,  the test  antigen could not be found. 

Comparat ive tests  with a test  sys tem obtained f rom various mater ia ls  which were possible sources  
of the inf lammatory antigens failed to detect the antigenic component found in the burn scab in extracts  
f rom leukocytes, in pleural  exudates, in pus f rom wounds of burned patients, in hemolyzed serum,  or  in 
the intact skin from patients dying f rom thermal  burns.  

An antigenic component not found in the organs of clinically healthy persons was thus demonstrated 
in burned human skin (burn scab) by means of an immunoautoradiographic method,  and a test  sys tem was 
developed for use in the further  study of the nature of this newly discovered antigen. 

The wr i te rs  are  grateful  to P ro fesso r  G. I. Abelev, Head of the Labora tory  of Immunochemis t ry  and 
Diagnosis of Tumors ,  N. F. Gamaleya Institute of Epidemiology and Microbiology, Academy of Medical 
Sciences of the USSR, and to D. A. t~l'g~rt on the staff of that Laboratory ,  for their valuable advice and 
grea t  pract ical  help with this investigation. 

LITERATURE CITED 

i. G.I. Abelev and R. D. Bakirov, in: Immunochemical Analysis [in Russian], Moscow (1968), p. 271. 
2. S.M. Vul' and I. I. Kolker, Lab. Delo, No. i, 33 (1970). 
3. S.M. Vul' and I. I. Kolker, Pat. Fiziol., No. 3, 62 (1972). 
4. L.A. Zil'ber and G. I. Abelev, The Virology and Immunology of Cancer [in Russian], Moscow (1962). 
5. I.I. Kolker, Pat. Fiziol., No. 6, 78 (1969). 
6. I.I. Kolker and S. M. Vul', Byull. l~ksperim. Biol. i Med., No. 4, 64 (1971). 
7. I.I. Kolker, S. M. Vul' and A. P. Nevinnaya, Pat, Fiziol., No. 5, 52 (1970). 
8. S.D. Perova, D. S. ~.l'gort, and G. I. Abelev, Byull. l~ksperim. Biol. i Med., No. 3, 45 (1971). 
9. D.A.F.l'gort and O. I. Abelev, Byull. l~ksperim. Biol. i Med., No. 2, 118 (1971). 

I0. D.S. Rowe, Bull. World Health Org., 40, 613 (1969). 

94 


