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Bes ides  antigens common to all l aye r s  of the ve s se l  wall, each s epa ra t e  l a y e r  has  one or  two 
specif ic  antigens. No dif ference between analogous l aye r s  of intact  and a the rosc le ro t i c  v e s -  
se l s  could be detected by means  of an t i s e r a  against  individual walls of unchanged blood 
ves se l s .  

In some d i s ea s e s  of the v a s c u l a r  s y s t e m  (a the rosc le ros i s ,  endar te r i t i s  obl i terans ,  etc.) an t ivascu la r  
antibodies a re  found in the pa t i en t s '  blood s e r u m  [1--4]. This indicates a poss ib le  role  of i m m u n o c h e m i -  
cal mechan i sms  in the development  of these  d i seases .  The fact that  les ions of the int ima, media,  and 
adventi t ia  d i f fer  in seve r i ty  in different  d i seases  of the va scu l a r  sy s t em suggests  that bes ides  o ther  f ac -  
t o r s ,  changes in the antigenic s t ruc tu re  of the ve s se l  wall a r i s ing  both in the cour se  of life and also at 
va r ious  s tages  of development  of the pathological  p r o c e s s  may also play an impor tan t  role  in the i r  genesis .  
Evidence of this is given by the d i scovery  of antibodies in the blood s e r u m  against  individual l aye r s  of 
v e s s e l  walls in pat ients  with a t h e r o s c l e r o s i s  and with endar te r i t i s  obl i te rans  [5, 6]. 

The object  of the invest igat ion desc r ibed  below was to study antigenic p r o p e r t i e s  of individual l a y e r s  
(intima, media,  and adventitia) of the wall of unchanged blood v e s s e l s  and of blood v e s s e l s  f rom pe r so n s  
with a t h e r o s c l e r o s i s .  

EXPERIMENTAL METHOD 

Blood vessels (aorta, carotid and iliae arteries) of persons dying from atherosclerosis at the age of 
55, 58, and 63 years, and of persons aged 21 years dying from accidental causes, were used in the investi- 
gation. 

The blood vessels were washed to remove blood and then carefully separated into intima, media, and 
adventitia, then again washed several times with cold physiological saline until the washing fluid was com- 
pletely colorless. Each layer of the vessel wall was homogenized separately in a porcelain mortar with the 
addition of cold distilled water (9 ml/g tissue) ; the pH of the homogenate was adjusted to 9.4 by addition of 
1% NaOH solution. After centrifugation at 1500 rpm for 30 rain, the supernatant was treated with NaCl to 
give an 0.85% solution, and 1% acetic acid was then added to bring the pH of the fluid to 7.2. This fluid 
was then used as antigen. 

Antisera against each of these layers of vascular tissue were obtained by immunizing rabbits with 
antigen mixed with Freund's complete adjuvant, injected subcutaneously into all the limbs. Immunization 
was carried out in three cycles at intervals of 30 days; each cycle of immunization included three injec- 
tions at intervals of 3 days. The antigen was given in increasing doses measured as protein (from 6 mg at 
the first injection to 15 mg at the last). Protein was determined by Lowry's method. 
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L e g e n d :  AIY - a n t i s e r u m  a g a i n s t  i n t i m a ,  AMY - a g a i n s t  m e d i a ,  
AAY - a g a i n s t  a d v e n t i t i a  of  unchanged  b lood  v e s s e l s .  R e a c t i o n s  
with an t igens  f r o m  unchanged  v e s s e l s  in  n u m e r a t o r ;  with an t igens  
f r o m  a t h e r o s c l e r o t i e  v e s s e l s  in  d e n o m i n a t o r .  

The an t i gen i c  c o m p o s i t i o n  of  the  ind iv idua l  l a y e r s  of  the  unchanged  v e s s e l s  was s tud i ed  by  O u c h t e r -  
l o n y ' s  a g a r  d i f fu s ion  method ,  b y  i m m u n o e l e c t r o p h o r e s i s  in  1.5% Difco a g a r ,  and by  the  c o m p l e m e n t  f i x a -  
t ion  t e s t  (CFT) in  the  cold.  A l l  t e s t s  w e r e  c a r r i e d  out  with both whole  and a b s o r b e d  a n t i s e r a .  The a n t i -  
s e r a  w e r e  a b s o r b e d  by  t i t r a t e d  d o s e s  of an t igens  f r o m  o the r ,  n e i g h b o r i n g  l a y e r s  of  the  b lood  v e s s e l  wa l l  
and f r o m  h e a l t h y  h u m a n  s e r u m .  A l t o g e t h e r  s ix  s e r i e s  of  a n t i s e r a  w e r e  ob ta ined  and the  i n v e s t i g a t i o n  was  
c a r r i e d  out  with them.  

RESULTS 

Antiserum against the intima from unchanged blood vessels of young persons (AIY) formed three 
precipitation bands with homologous intima (IY), four bands with media from young subjects (MY), and two 
bands with adventitia of young subjects (AA) in agar gel, corresponding to the number of antigens in them. 
Some antigens gave a reaction of identity, particularly with media. 

After absorption, AIY formed one precipitation band with IY only. Disappearance of the other bands 
was evidently caused by the presence of similar proteins, antigenically identical (for example, soluble con- 
nective-tissue proteins), in preparations from different layers of the vessel wall, and also by removal of 
antibodies against serum proteins from the antiserum after exhaustion (Fig. IA). 

Antiserum against young media (AMY) formed 4 precipitation bands with MY, 2 bands with IY, and one 
with AY. After absorption of AMY with antigens IY, AY, and healthy human serum, two bands remained with 
MY and one with IY (Fig. IB). ~ 

Antiserum against young human adventitia (AAY) formed three precipitation bands with the homolo- 
gous antigen AY, and 2-4 bands each with IY and MY, one of them common to all antigens. 

Antiadventitial serum absorbed with antigens IY and MY and with human blood serum formed only 

one precipitation band with AY (Fig. IC). 
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Fig. 1. Agar  diffusion reac t ion  between an t i se ra  against  indivi-  
dual l a y e r s  of wall of unchanged human blood v e s s e l s  and ant i -  
gens f rom l a y e r s  of  wall of unchanged human blood ve s se l s .  Anti-  
s e r a :  13) native,  against  int ima; 14) against  media;  15) against  
adventi t ia  o f  unchanged ves se l s ;  13a, 14a, and 15a) absorbed  by 
neighboring l a y e r s  of v e s s e l  wall, respec t ive ly .  Antigens: 
1) int ima,  2) media,  3) adventi t ia  of unchanged v e s s e l s ,  5) media  
of a the rosc l e ro t i ca l l y  changed vesse l s .  

The r e su l t s  of the aga r  diffusion reac t ions  thus showed that  individual l a y e r s  of the blood ve s se l  wall 
in young human subjec ts  (unchanged vesse l s )  each contains th ree  o r  four antigens. The adventi t ia  and 
in t ima each contain at l ea s t  one specif ic  antigen, while the media  contains two specif ic  antigens. In the 
prec ip i ta t ion  tes t ,  c l e a r  r e su l t s  were  not a lways obtained between AMY and MY. 

The remain ing  antigens were  re la ted  for  all  l aye r s  or  were  s e r u m  antigens (Table 1). S imi lar  r e -  
sults were  also obtained by i m m u n o e l e c t r o p h o r e s i s  in agar  gel: absorbed  an t i se ra  each fo rmed  one or two 
prec ip i ta t ion  a rcs  with the cor responding  antigens,  and these were  located in the zone of fl and ~ globulins 
of the blood se rum.  

It is clear from Table 1 that in the CFT, AIY contained antibodies against IY in high titer (1:1000); the 
antibodies still remained in a fairly high titer after absorption of the antiserum (1:400), whereas antibodies 

against MY and AY remained in much lower titers -down to 1:50. 

Whole antisera AMY and AAY contained antibodies against the corresponding antigen in titers up to 
1:600 and 1:400. After their absorption, the titer of antibodies against the homologous antigen was lowered 
(to 1:200). They reacted in low titers (down to i:i0) with antigens from the other layers after absorption. 

Comparative analysis of the antigenic structure of normal and atherosclerotically changed blood ves- 
sels by means of antisera against the layers of intact vessels revealed no special difference in antigenic 
structure on account of atherosclerosis (Table i). Antiserum AIY revealed two to three antigens in the 
intima and adventitia of atherosclerotically changed vessels, while after absorption it revealed two anti- 
gens in MY and one (inconstant) antigen in IY. In the CFT no significant differences were found. 

All three series of antisera contained antibodies against serum proteins, especially AMY, due to the 
impossibility of removing serum proteins from the tissue extracts used for immunization and in the reac- 
tions. Antisera absorbed by antigens IY, MY, and AY and by healthy human blood serum gave negative re- 
sults, whereas their absorption by blood serum alone did not give negative results or cause disappearance 
of the precipitation bands. 

The results thus show that besides antigens common all layers of the blood vessel wall, each layer 
also contains one or two specific antigens, detectable by the agar diffusion test and by immunoelectropho- 
retic analysis. The remaining proteins of the group are identical for these layers and may be either 
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extractable  connect ive- t i ssue  proteins  of the intima, and adventitia, or se rum prote ins  remaining in the 
t issue ext rac ts .  Finally, no antigenic differences could be detected by these exper iments  between the 
intima, media, and adventit ia of the a therosc le ro t ica l ly  changed vesse ls  by  the use of an t i sera  against the 
separa te  l ayers  of intact blood vesse l s .  For  this purpose,  it  is essent ia l  to use  ant i sera  obtained against 
l ayers  of a therosc le ro t ica l ly  changed vessels .  
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