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Immunochemica l  t es t s  on the s e r a  of pat ients  with burns showed that t i ssue  antigens h~ving 
common components  with burned and normal  human skin appear  in the blood as ea r l y  as on 
the l s t -2nd  day af ter  t r auma .  These antibodies a re  not found in the s e r a  of c l inical ly  
healthy pe rsons  and a re  not identical  with C- reac t ive  protein.  These antigens were  found 
to c i rcula te  in the pa t ien ts '  blood s t r e a m  until 2-3 months a f te r  t r auma .  
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Invest igat ions in the w r i t e r s '  l abora to ry  have shown that  burned human skin (the burn scab) contains 
ex t r a  antigenic components  that  a r e  not found in normal  skin or  in m o s t  t i s sues  of cl inical ly healthy sub- 
jects  [7-9]. The r e su l t s  so far  obtained a re  d i rec t  evidence that the burn scab is  the main  source  of the 
immunopathological  p r o c e s s e s  taking place in the rmal  injuries ,  but this does not rule  out the possibi l i ty  of 
additional sources  of autesensi t izat ion in patients  with burns connected with the higher  ra te  of ca tabol i sm 
not only in burned but a lso  in intact  t i s sues  [5]. 

The p re sence  of t i s sue  antigens in the blood of patients  with burns was studied by immunodiffusion 
methods.  

E X P E R I M E N T A L  METHOD 

Ouchter lony ' s  double diffusion in gel technique, in the modification of Gusev and Tsvetkov [3] and 
G r a b a r ' s  method of analyt ical  immunoe lec t rophores i s  in 1% agarose ,  in the modificat ion of Abelev and 
Tsvetkov [1], were  used for the immunochemica l  invest igat ion of pa t ien ts '  se ra .  More than 50 s e r a  ob- 
tained at d i f ferent  t imes  af ter  in jury f rom pat ients  with t he rma l  burns of va r i ed  sever i ty  were  studied. 
Sera  of cl inicaUy healthy pe r sons  - b l o o d  donors  (25 se ra ) ,  pat ients  with spinal cord  in jur ies  (25 se ra ) ,  
pat ients  with acquired  hea r t  d i sease  (20 sera)  - were  used as the controls .  

The antigens consis ted  of saline ex t rac t s  of burned and normal  skin and a lso  of ce r ta in  pa renchym-  
atous organs  (spleen, lungs, l iver)  f rom cl inical ly healthy pe r sons  dying f romacc iden ts [2 ,  8]. The hype r -  
immune s e r a  obtained against  burned and no rma l  human skin [9] were  p r e l im ina r i l y  absorbed  with normal  
human se rum.  To prevent  the detection of antigens of bac ter ia l  nature  in the blood of the burned patients ,  
s e r a  against  burn scab were  additionally absorbed  with a ~pool" of m i c r o o r g a n i s m s  m o s t  f requently i so -  
lated f rom burn wounds, and with s taphylococcal  toxoid [9]. After  absorpt ion,  the 7-globulin fract ion was 
isolated f rom the an t i se ra  by alcoholic precipi ta t ion [6] and by concentra t ing the p repa ra t ions  by 4-5 t imes  
re la t ive  to the initial  volume of an t i se rum.  

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

To detect  t i ssue  antigens in the s e r a  of patients  with burns two t e s t  s y s t e m s  prev ious ly  developed in 
the w r i t e r s '  l abora to ry  for  the compara t ive  immunoehemica l  analys is  of burned and no rma l  human skin 
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Fig.  1. Immunodiffusion t es t s  of s e r a  f rom pat ients  with burns.  A: 
cent ra l  well contains s e r u m  agains t  burned human skin (7-globulin 
fraction),  exhausted with no rma l  human s e r u m  and with "pool" of 
m i c r o o r g a n i s m s  (SBItS-1); pe r iphe ra l  wells contain antigens: f rom 
burned human skin (1), s e r u m  of pat ient  with burns (~.), donor ' s  
s e r u m  (3), and physiological  sal ine (4). B: cen t ra l  well  contains 
s e r u m  agains t  no rma l  human skin (7-globulin fraction),  exhausted 
with normM human s e r u m  (SNItS); pe r iphe ra l  wells contain ant i -  
gens: f r o m  normal  human skin (5), s e r u m  of patient with burns (6), 
and antigens 3 and 4. C: cent ra l  well contains antigen 7 ( s e rum 
f r o m  patient  with burns); pe r iphe ra l  wells contain SBHS-1 and 
SNHS. D: central well contains antigen 8 (serum from patient ~dth 
burns); peripheral wells contain SBHS-I and SNHS. E: central 
welt contains antigen 8; peripheral wells contain SBHS-I exhausted 
with antigen 5 (SBHS-2) and SNIIS. F: central well contains anti- 
gen 9 (serum from patient with burns); peripheral wells contain 
SBHS-I and serum against C-reactive protein (anti-CRP). 

were used: serum against burn scab+ antigen from burn scab and serum against normal skin+ antigen 
from normal skin. 

The compara t i ve  study of the burn scab  and s e r a  f rom pat ients  with burns by means  of the f i r s t  t e s t  
s y s t e m  showed that  the pa t i en t s '  s e r a  contained antigenic components  common with antigens of the burn 
scab ("burn"  antigens;  Fig. 1A). Pa ra l l e l  t e s t s  with the second tes t  s y s t e m  showed that s e r a  f r o m  pat ients  
with burns contained a common antigenic component  with antigens of normal  human skin ("skin" antigens; 
Fig. 1B). Control t es t s  of the s e r u m  f r o m  cl inical ly  healthy pe r sons  gave no r e sponse  to the t es t  sy s t ems  
used. 

Further investigations showed that the antigens detectable in the patients' sera appeared in the blood 
very soon after burning (ist-2nd day) and continued to be detectable in the patients' blood for a long time, 
until 2-3 months after burning. In the late periods after trauma, "skin" antigens were found in the patients' 
sera much less frequently than "burn" antigens. 
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Fig.  2. Immunoe lec t rophore t i c  inves -  
tigation of s e r a  f rom pat ients  w{th 
burns. A: gut ter  contains s e r u m  
against  normal  human se rum;  wells 
contain antigens: donorts  s e r u m  (1) and 
s e rum f r o m  pat ient  with burns (2). B: 
gutter  contains s e r u m  aginst  burned hu- 
man skin, exhausted with normal  human 
se rum,  with "po01" of m i c r o o r g a n i s m s ,  
and with normal  human skin; wells  con-  
tain antigens 1 and 2. C: gutter  con-  
rains s e r u m  agains t  no rma l  human skin 
exhausted with no rma l  human se rum;  
wells contain antigens: s e r u m  f rom pa-  
t ient  with burns (3) and antigen 1. 

Compara t ive  study of the pa t ien ts '  s e r a  by means  of 
the two t e s t  s y s t e m s  showed that although many  of the s e r a  
studied were  act ive  in both t e s t  sy s t ems ,  some ~burn" s e r a  
reac ted  only with an t i s e rum agains t  burn scab  (Fig. 1C) and, 
on the other hand, some pa t ien t s '  s e r a  r eac ted  only with s e -  
rum against  normal  human skin. On the bas is  of these r e -  
sults i t  can be postulated that antigens of different  origin 
were  detected in the pa t ien t s '  s e r a  by means  of the tes t  
s y s t e m s  used. Compara t ive  invest igat ion of act ive pa t i en t s '  
s e r a  by means  of the two an t i s e r a  showed that  one antigen 
detectable  in the s e r a  of pat ients  with an t i se rum.aga ins t  burn 
scab  was identical  with the antigen detected in the same s e r a  
by an t i s e rum against  no rmal  skin (Fig. 1D). For  that reason ,  
s e rum against  burn scab  was addit ionally exhausted with 
normal  human skin to r emove  antibodies against  no rmal  t i s -  
sues f rom the an t i s e rum against  burn scab. After  ab so rp -  
tion the spec t rum of precipi ta t ion bands obtained by tes t ing 
this an t i s e rum with the pa t ien ts '  s e r a  was nar rowed and the 
compara t ive  study of the tes t  s e r a  by means  of the two ant i -  
s e r a  showed that  antigens detectable  in the pa t ien t s '  s e r a  by 
means  of this addit ionally exhausted ~scab ~ an t i s e rum were  
not identical  with the antigen found in the pa t ien ts '  s e r a  by 
means  of ~skin" an t i s e rum {Fig. 1E). These  r e su l t s  thus 
showed that different  antigenic components  a re  detected in 
the s e r a  of patients  with burns by the two an t i se ra  used. 

The r e su l t s  obtained by the immunodiffusion tes t  were  
l a t e r  Confirmed by immunoe lec t rophores i s .  "Burn" antigen 
(or antigens) detected by the "scab"  an t i s e rum lay in the 
zone of a l b u m i n - ~ l - g l o b u l i n s  (Fig. 2B), whereas  the "skin" 
antigenic component  detected by "skin" a n t i s e r u m  p o s s e s s e d  
re la t ive  e lec t rophore t ic  mobil i ty  cor responding  to i l l -globu- 
lins* (Fig. 2C). 

The use of the test systems in the control investiga- 
tion of sera from patients with traumatic spinal injuries and 

acquired hea r t  d i sease  gave no reac t ion  with the "skin" an t i se rum,  indicating absence of "skin" antigens 
in file blood of cl inical ly healthy pe r sons  and pat ients  with other pathological s ta tes .  Meanwhile five of  
the s e r a  f rom the "spinal ~ pat ients  tes ted,  despite  the p re sence  of deep trophic les ions consis t ing of in-  
dolent, infected bedsores ,  r eac ted  with "scab"  an t i se rum,  although the l a t t e r  did not r e a c t  with the s e r a  
f rom pat ients  with acquired hea r t  d i sease .  These  resu l t s  suggest  that  the ~scab" an t i s e rum m a y  possibly  
r evea l  ce r ta in  " in f l ammatory"  or perhaps  "necro t ic"  [4] antigens fo rmed  in the course  of chronic suppu- 
ra t ive  and necrot ic  p r o c e s s e s ,  such as take place af ter  seve re  burns  and t raumat ic  les ions  of the spinal 
cord.  

In pat ients  with chronic suppurat ive and necrot ic  les ions  C- reac t ive  prote in  (CRP) is found in the 
b loodst ream,  as the p re sen t  w r i t e r s  have shown in re la t ion to pat ients  with burns [10]. Compara t ive  i m -  
munochemical  invest igat ions of s e r a  f rom pat ients  with burns by means  of an t i se ra  against  burn scab and 
CRP showed that s e r u m  against  CRP revea l s  an antigenic component  in the s e r a  of pat ients  with burns, 
but it  d i f fers  qual i ta t ively f rom antigens detectable  in the same pa t ien t ' s  s e r u m  by the "scab"  an t i se rum 
(the ~absence of identi ty" react ion;  Fig. 1F). The immunoelec t rophore t ic  studies a lso  showed that  ant i -  
gens detectable  by ~scab" an t i s e rum lie in the a l b u m i n - ~ l - g l o b u l i n  zone whereas  CRP l ies  in the /~-  
globulin zone. Consequently, ~ inf lammatery"  antigens detected in the s e r a  of patients  with burns a re  not 
identical with CRP. 

These immunochemica l  invest igat ions thus showed that  at l eas t  two types of t i ssue antigens not de-  
tectable  in the blood of cl inical ly healthy pe r sons  and not identical  with CRP c i rcula te  in the b loods t ream 

* The re la t ive  e lec t rophore t ic  mobi l i ty  was calculated re la t ive  to the e lec t rophore t ic  mobi l i ty  of normal  
human s e r u m  albumin, subjected to e l ec t rophores i s  in the s ame  exper iment  (Fig. 2A). 
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of pat ients  with burns.  The pr incipal  source  of these pathological  antigens is the burn scab  ("burn" ant i -  
gens). Meanwhile the s e v e r e  d is turbance  of prote in  me tabo l i sm  af ter  t he rma l  in jur ies ,  accompanied  by a 
m a r k e d  i n c r e a s e  in pe rmeab i l i ty ,  leads to the appearance  of normal  t i s sue  antigens ("skin" antigens) in 
the b l o o d s t r e a m  as well.  

The w r i t e r s  a r e  grateful  to P r o f e s s o r  G. I. Abelev for  his valuable r e m a r k s  in the course  of this in-  
vest igat ion.  
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