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It has been shown [4-10] that the serum of patients with atherosclerosis,  and also the serum of animals with 
exper imenta l  atherosclerosis possess specif ic  features. Most investigators consider that the specific changes in the 
blood serum in this disease are associated with the 8 - l ipopro te in  fraction. It should be noted, however, that only 
isolated reports have been published of studies of the specific changes in the wails of the lower l imb vessels [8, 10] 

and in the heart  tissue of patients with atherosclerosis. 

Bearing in mind that atherosclerot ie  changes are loca l ized  in the vascular system, and also the fact that the 
ear l ies t  and the most marked changes are found in the aorta, we have made an immunologica l  study of the human 

aorta in atherosclerosis.  

M E T H O D  

Two methods were used in this investigation: the complement  f ixation react ion (CFR) at 50% ti ter  [3] and the 
react ion of f ixation of antiserum protein by antigen adsorbed on paper [1, 2]. Antisera were obtained from 13 rabbits. 
As antigens for immuniza t ion  a mixture of aort ic tissue from patients dying at the ages of 60, 64, and 82 years, with 
a diagnosis of atherosclerosis, and the aort ic  tissue from a c l in i ca l ly  heal thy person dying at the age of 28 years as a 

result of an accident ,  were used*. 

The rabbits were immunized by intraper i toneal  inject ion of homogenate  of human aort ic tissues in physio- 
log ica l  saline in a dose of 2 ml  (1 : 10) on a l ternate  days for 8 days. Antisera were obtained on the 8th day after 
the last injection.  Eight antisera were obtained against mixed tissues of aortas with marked signs of atherosclero- 
sis, 5 against the tissue of the one aorta from the c l in i ca l ly  heakhy  person dying acc identa l ly .  Sal ine extracts of 
human aort ic  tissues, prepared in a di lut ion of 1 : 10, were used as test antigens in the CFR at 50% titer.  The doses 

of test antigens were es t imated as protein, the to ta l  content of which was determined by Lowry's method. 

R E S U L T S  

The  results of the serological  study of the aortic tissues of a pat ient  with marked signs of atherosclerosis and 

of the aort ic  tissues of the c l in i ca l ly  heal thy subject  are given in Table  1 (prototype record of 26 experiments) .  
Serum No. 57 was obtained against the aort ic tissues of a pat ient  with atherosclerosis, and serum No. 61 against the 

* The aortas of the persons dying with a diagnosis of atherosclerosis were obtained from the Depar tment  of Patho- 
log ica l  Anatomy, 2nd Moscow Med ica l  Institute, and the aorta of the c l in i ca l ly  heal thy person from the Depar tment  

of Pathological  Anatomy,  1st Moscow Medica l  Institute. 
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TABLE 1. 
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Note. Free--free units of complement, fixed--fixed units of complement. 

TABLE 2. Fixat ion Reaction of Protein of Antiserum 
against  Human Aortic and Heart  Tissues from a Heal thy 
Person and a Patient  with Atherosclerosis.  

Antigens for 

immuniza t ion  
Serum No. 

Tes t  

ant igen 

AA 57 

H A  64 

AC 17 

HC 24 

AA 
HA 
AA 
HA 
AC 
HC 
AC 
HC 

Specif ic  in- 
crease in 
protein (~g) 

140 
110  
160 
380 
210 
105 
52 

104 

Notes. 1. AA)Sa l ine  ext rac t  of atheroscterot ic  aort ic 
tissue adsorbed on paper. 2. HA) saline extract  of 
hea l thy  aort ic tissue adsorbed on paper. 3. AC) saline 
ext rac t  of atherosclerot ic  cardiac  tissue adsorbed on 
paper. 4. HC) saline extract  of hea l thy  cardiac  tis- 
sue adsorbed on paper. 

aort ic tissues of an apparent ly heal thy person. Each 
serum was investigated with two test a n t i g e n s - a  saline 
extract  of the aort ic tissue from the cadaver  of a pat ient  

dead from atherosclerosis and a saline extract  of  the 
aort ic tissue of a c l in i ca l ly  heal thy person. 

Analysis of the results shows that  the sera against 
the a therosclerot ic  tissues reacted with the homologous 
test antigens (AA) in higher dilutions than with the 

heterologous (AH). A different picture was seen in the 
react ion between the sera against normal  aor t ic  tissue 

and the corresponding test antigens. For example ,  serum 
No. 57 reacted with test antigen of atherosclerot ic  aort ic 
tissue in a di lut ion of 1 : 820, to fix 19 of the 33 units 
of complemen t  taken in the exper iment .  The  same 

serum, when react ing with aor t ic  tissue from the hea l thy  
person, reacted in a di lut ion of 1 : 40, fixing 19 units of 
complement .  Serum No. 61 reacted with homologous 
test ant igen in a di lut ion of 1 : 80, whereas its react ion 
with heterologous test antigen te rminated  in a di lut ion 

of 1 : 4 0 .  It may  be concluded from these results that 
the aort ic tissues of  the pat ient  with signs of marked 
atherosclerosis were an t igen ica l ly  different.  

The  protein f ixat ion react ion [1, 2] was used to investigate,  not only sera against human aort ic tissues, but 
also sera obtained against the heat  tissues of  patients with a diagnosis of atherosclerosis dying at the ages of  67, 80, 
and 83 years. The  results are given in Tab le  2 (prototype record of  10 experiments) .  

In the protein f ixat ion react ion the degree of react ion between antigen and antibody is expressed by the mag-  
nitude of the specif ic  increase in protein, which is equal  to the difference between the increase in protein of the 
antiserum during the react ion with the given antigen and the increase in protein of a nonimmune serum react ing 
with the same antigen. It follows from Table  2 that the specif ic  increase in the protein of serum No. 57 against 

a therosclerot ic  aort ic  tissue react ing with homologous test antigen adsorbed on paper was 140 pg,  whereas when 
react ing with heterologous test ant igen,  i .e . ,  with adsorbed antigen of aort ic tissue from a heal thy person, the speci- 
f ic  increase in protein was 110 ~g. The s )ec i f ic  increase in the protein of antiserum No. 64 to aort ic  tissues of  the 
heal thy person was 380 gg, and to a therosclerot ic  tissues it was 160 pg. A similar  relationship was observed during 
the study of a therosclerot ic  human heart  tissues. 
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On the basis of the resuks of the above experimental investigation of the antigenic changes in human aortic 
and cardiac tissues in atherosclerosis, and also of the results reported in the literature of the immunological  investi- 
gation of sera [4-10] in this disease, it m a y  be postulated that atherosclerosis is accompanied by a change in meta-  
bolism which leads to the appearance of substances in the wall of the aorta possessing antigenic properties different 
from those of normal human aortic tissue. 
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All abbreviations of periodicals in the above bibliography are letter*by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all of this peri- 

odical l i t e ra ture  m ay  we l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete list of the c o v e r - t o -  

c o v e r  English translations appears at the back of this issue. 
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