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It was shown by immunochemiea l  ana lys is  of no rma l  human skin and skin h e a t - t r e a t e d  in 
v i t ro  that of the four  or  f ive o rgan - spec i f i c  skin antigens no fewer  than two a r e  t h e r m o -  
s table ,  for  they withstand heating to 100~ for  3 rain, and two or  th ree  antigens a re  t h e r m o -  
labile.  The  the rmos tab le  antigens have the e lec t rophore t ic  mobil i ty of e~ 1- and -y-globulins.  
In burned human skin {burn scab) the the rmolab i le  and one of the two the rmos tab le  organ-  
specif ic  ant igens a r e  lost .  
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P r ev ious  inves t iga t ions  in the w r i t e r s '  l abora to ry  have shown simplif icat ion of the antigenic s t ruc tu re  
of the burned human skin {burn scab),  i .e . ,  the loss  of  i ts  o rgan - spec i f i c  skin ant igens [6]. In thls connec-  
tion a p r o b l e m  requir ing specia l  a t tent ion is  whether  all  o rgan - spec i f i c  antigens of the skin a re  lost  in the 
burn scab (complete antigenic s implif icat ion) o r  whether  some  o rgan - spec i f i c  skin antigens a r e  p r e s e r v e d  
(part ial  antigenic s impl i f icat ion) .  

The  effect of t e m p e r a t u r e  on the antigens of human skin was invest igated by means  of immunochemi -  
cal  me thods. 

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

A compara t ive  study of no rm a l  human skin and of skin t rea ted  by  e~posure  to heat in v i t ro  at different  
t e m p e r a t u r e s ,  and also of burned human skin (burn scab) was ca r r i ed  out by Ouchter lony ' s  agar  diffusion 
method in the modificat ion of Gusev and Tsve tkov  [4] and by  immunoe l ec t ropho re s i s  by the method of G r a -  
b a r  and Wil l iams in the modificat ion of Abelev and Tsve tkov  [1]. 

Saline ex t r ac t s  obtained f r o m  no rm a l  skin by the method desc r ibed  p rev ious ly  [3], exposed for  3 min 
to t e m p e r a t u r e s  of 50, 60, 70, 80, and 100~ were  used as the ant igens.  Antigens f rom burned human skin 
{burn scab) were  p r e p a r e d  f r o m  m a t e r i a l  obtained f r o m  pat ients  with seve re  t he rma l  burns  during sloughing 
or  excision of a r ea s  of burned skin (usually 2-3 weeks a f te r  burning).  The  burn  scab was carefu l ly  f reed 
f r o m  necro t ic  a r ea s  and pus  and cut into smal l  p ieces .  The  subsequent  s tages  of p repa ra t ion  were  s im i l a r  
to those during the p repa ra t ion  of antigens f rom n o r m a l  skin. 

Hype r immune  s e r a  against  n o r m a l  human skin were  obtained by prolonged immunizat ion of rabbi t s  
with saline ex t r ac t s  of skin with the addition of F r eund ' s  adjuvant. .  Native an t i s e rum,  an t i s e rum absorbed  
with lyophilized human s e r u m  (at the ra te  of 100-120 mg to 1 ml an t i se rum) ,  mad also an t i s e rum absorbed 
with lypohilized s e r u m  and t i ssue  antigens,  for  which purpose  a mix ture  of antigens was used f rom the 
spleen,  l iver ,  and lung (organ-spec i f ic  se rum)  [2], were  used in the exper imen t s .  To inc rease  the sero logic  
act ivi ty of the an t i se ra ,  y -g lobu l in  f rac t ions  obtained f r o m  native and the corresponding absorbed  an t i s e r a  

Labora to ry  of Microbiology and Immunology,  A. V. u  Institute of Surgery ,  Academy of 
Medical Sciences of the USS R, Moscow. (Presented  by Academic ian  of the Academy of Medical Sciences 
of the USSR A~ A. Vishnevski i .  *) T rans l a t ed  f r o m  Byul le ten '  l~ksper imental 'noi  Biologii  i Meditsiny,  Vol.  
81, No. 2, pp. 204-206, Feb rua ry ,  1976. Original  a r t i c le  submit ted March 4, 1975. 

* Deceased  

�9 76 Plenum Publishing Corporation, 22 7 West 17th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $15.00. 

221 



Fig. 1. Comparison of antigenic s t ruc ture  of normal  human skin and skin hea t - t rea ted  in 
vi t ro .  Pe r iphe ra l  wells contain antigens f rom normal  skin (1) and antigens f rom skin 
heated to 50~ (2), 600C (3), 70~ (4), 80~ (5), and 100~ (6). Central wells contain s e rum 
against no rma l  human skin, unabsorbed (a), or  absorbed with normal  human se rum (b), 
and organ-spec i f ic  s~cum (C)o 

I 
Fig. 2 o Comparison of antigenic s t ruc ture  of normal  and burned human skin (burn scab) and 

o f  skin exposed to a tempera ture  of 100~ for  3 mill. Pe r iphera l  wells contain antigens f rom 
normal  skin (1) and f rom skin heated to 100~ (6), and antigen f rom burn scab (7). Central 
wells contain s e rum against no rma l  human skin absorbed by se rum (a), and organ-spec i f ic  
se rum (b and c). 

by alcoholic precipi tat ion [5] were used; the prepara t ions  were concentrated fivefold relat ive to their  initial 
volume. 

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

In the initial exper iments  loss of par t  of the antigens in the skin when heated to 70-80 or 100~ was 
established with the aid of native antiskin s e rum in theagar -d i f fus ion  test  (Fig. la)~ Immunoelect ropho-  
res i s  revealed a d e e r e a s e  in the number  of precipi ta t ion bands,  and the dec rea se  was par t icu lar ly  clear ly 
visible at 80 and 100~176 

The use of antiskin serum f rom which antibodies against s e rum proteins  had been removed showed 
that some of the antigenic components of the skin were lost in extracts  heated to 80 and 100~ but the 
thermostable  components,  forming bands with ant iserum that merged as in the react ion of identity (Fig. lb),  
were p re se rved  in all the samples tested~ Immunoelectrophoret ie  investigation also showed the presence  
of three o r  four thermostable  t issue antigens in the test  system.  

In the exper iments  in which organ-spec i f ic  antiskin serum was used four or five organ-speci f ic  anti-  
gens were discovered by the agar  diffusion test  in normal  human skin, of which two or  three antigens were  
thermolabi le  and were not found in saline ex t rac ts  heated to 80 and 100~ but at least  two antigens were 
thermostable  and were  d iscovered in extracts  heated to 80 and 100~ for they formed bands with ant iserum 
that merged as in the identity react ion (Fig. lc) .  A study of the eleetrophoret ic  mobility of the thermostable  
skin antigens thus d iscovered  showed that they migrated in the zones of the ~1- and 7-g l~  

The use of highly active hyper immune se ra  thus revealed four o r  five organ-speci f ic  antigens in nor -  
real human skin, of which two o r  three were thermolabile  and at least two, with the mobility of ~1- and 7 -  
globulins, were thermostable  and tolerated heating to 100~ for  3 miilo 

The study of the fate of the thermostable  organ-speci f ic  skin antigens in burn scab was continued in 
the next se r i e s  of e:~periments in which normal  human skin was compared with skin heated to 100~ for 
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3 min and with burned human skin (burn scab)o Exper imen t s  with antiskin s e r u m  absorbed with n o r m a l  
human s e r u m  conf i rmed again the fact ,  d i s cove red  prev ious ly  in the w r i t e r s '  l abo ra to ry ,  that some of the 
antigens c h a r a c t e r i s t i c  of n o r m a l  human skin a re  lost  in burn scab (Fig. 2a). 

The  study of ant igens f rom burn  scab and no rma l  skin with the aid of o rgan - spec i f i c  antiskin s e r u m  
revea led  the p r e s e n c e  of one of the o rgan - spec i f i c  ant igens of  no rma l  skin in burn  scab (Fig. 2b). A com-  
pa ra t i ve  study of burn  scab and of skin heated to 100~ showed that the antigen remain ing  in the burn  scab 
is  t he rmos tab le  and that, at the same  t ime,  one of the two the rmos tab le  o rgan - spec i f i c  antigens s t i l l  p r e -  
sent in skin heated to 100~ is lost  in burn scab (Fig. 2c). On the ba s i s  of these  r e su l t s  not only' is the 
phenomenon of antigenic s impl i f ica t ion  of burned human skin es tabl ished prev ious ly  in the w r i t e r s '  l abora -  
to ry  conf i rmed,  but ideas regard ing  the complex changes taking place  in the antigenic s t ruc tu re  of  human 
burn  scab a re  cons iderably  widened. The  loss  of not only thermolab i le ,  but also of  one the rmos tab le  o rgan-  
specif ic  skin antigen in burn scab suggests  that the constant  p r e s e n c e  of t i ssue and bac t e r i a l  enzymes  in 
the scab may  in turn evoke additional (besides the action of the t e m p e r a t u r e  factor)  changes in the antigenic 
s t ruc tu re  of burned skin. It is poss ib ly  through the action of these fac to r s  that one the rmos tab le  o rgan-  
specif ic  skin antigen in the scab is lost .  Meanwhile,  bes ides  s impl i f icat ion of the antigenic s t ruc tu re ,  one 
the rmos tab le  o rgan - spec i f i c  human skin antigen r e m a i n s  in burned skin (burn scab).  

The authors  a r e  grateful  to P r o f e s s o r  G. I. Abelev for  valuable comments .  
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