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The loca l iza t ion  of two m y o c a r d i a l  antigens,  p rev ious ly  d i scove red  by immunodiffusion methods ,  
was studied by the indi rec t  immunof luorescence  method with the aid of antibodies i so la ted  
f rom the s e r a  of rabbi t s  immunized  with a he tero logons  hear t  t i s sue  homogenate.  One anti-  
gen was found to be  an o rgan- spec i f i c  antigen of the hear t  and was local ized in the s a c r o l e m m a  
of the m y o c a r d i u m i n  all spec ies  of an imals  studied and in man.  The second antigen was found 
only in p r i m a t e s  and was loca l ized  in the s a r c o l e m m a  and disks of the musc le  f iber  of the 
m y o c a r d i u m  and skele ta l  m u s c l e s ,  m e m b r a n o u s  s t ruc tu re s  of the l ive r  and kidney, and in 
in te rs t i t i a l  connect ive t i ssue.  

In some autoimmune d i s e a s e s  (rheumatic  f eve r ,  myas then ia  g rav is ,  the pos t infarc t ion  and p o s t c o m m i s -  
s u r o t o m y  syndr,~mes) autoantibodies against  the s a m e  myoca rd i a l  s t ruc tu re  a re  found in the pa t i en t s '  s e r a .  
In these pathological  p r o c e s s e s  autoantibodies against  the s a r c o l e m m a  of the myca rd ia l  musc le  f iber  have 
been  found [13, 14]. Since the autoantibodies m a y  be d i rec ted  against  d i f ferent  antigens of this s t ruc tu re ,  i t  
is n e c e s s a r y  to inves t iga te  the antigens of the sa rco lemmao  

Myocardia l  antigens have  been studied ma in ly  by the immunof luorescence  method with the aid of ant i -  
hea r t  [16] and an t i s t rep tococca l  s e r a  [5, 6, 17, 10]. This  method has  shown that  the s a r c o l e m m a  of the myo-  
ca rd ium evidently contains s e v e r a l  antigens.  

Eight antigens have been found by  immunodiffusion methods in c i t r a te  ex t rac t s  obtained f r o m  washed 
homogena tes  of human hea r t  t i s sues  [10-12]. One of them - an o rgan- spec i f i c  myoca rd ia l  antigen - when 
studied by immunof luorescence  was found to be  loca l ized  in s a r c o l e m m a l - s u b s a r c o l e m m a l  zones and, to 
some  extent,  in the disks of the m us c l e  f iber ;  six antigens a re  common to card iac  and ske le ta l  m u s c l e s  and 
a r e  loca l ized  in the s a r c o l e m m a  and s u b s a r c o l e m m a ;  an eighth antigen has  been  found in the myoca rd ium,  
skele ta l  musc l e s ,  l iver ,  kidney, spleen, and lungs. 

Two antigens have been  found by  immunodiffusion methods in hydrochlor ic  acid ex t rac t s  obtained f rom 
p r e p a r a t i o n s  of the m y o c a r d i u m  containing s a r c o l e m m a ,  using s e r a  of rabbi t s  immunized  with hea r t  t i s sue  
homogenate  [2]. One of them is specif ic  fo r  hea r t  t i s sue  only and is found in man and guinea pigs (antigen 
No. 1). The second antigen is found in t i s sues  of the human myoca rd ium,  l iver ,  and kidney but is not found 
in the guinea pig (antigen No. 2). 

The object of the p re sen t  invest igat ion was to study, by means  of immunof luorescence  methods ,  the 
loca l iza t ion  of m y o c a r d i a l  antigens p rev ious ly  found by immunodiffuss ion methods in hydrochlor ic  acid 
ex t r ac t s  obtained f rom p repa ra t i ons  of the m y o c a r d i u m  containing s a r c o l e m m a .  

EXPERIMENTAL METHOD 

Experiments were carried out by the indirect immunofluorescence method using pure antibodies 
against rabbit 7-globulin labeled with fluoreseein is othiocyanate {the Coons' method in I~ngel'gardt's 
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Fig. 1. Tes t s  for antibodies isola ted f rom s e r u m  No. 438: a) unad- 
so rbed  antibodies.  Section through monkey hea r t  t i s sue  - f luorescence  
of s a r c o l e m m a ,  s a r c o p l a s m ,  and disks;  b) antibodies adsorbed by 
f rac t ion  containing antigen No. 1. Section through monkey h e a r t  t i s sue  
- f l u o r e s c e n c e  of s a r c o p l a s m  and disks .  F luo rescence  of s a r c o l e m m a  
absent.  Here  and in Fig. 2, Objective 40x,  Homal  5• 

Fig. 2 '  Tes t  of antibodies isola ted f rom s e r u m  No. 117: a) unadsorbed 
antibodies.  Section of human hea r t  t i s sue  - f luorescence  of s a r c o l e m m a ,  
disks ,  and in te rs t i t i a l  connective t i ssue ;  b) antibodies adsorbed by  f r a c -  
t ion containing antigen No. 2. Section of human hea r t  t i s sue  - no f luor -  
e scence  of its e lements .  Deposi ts  of fat  a re  f luorescent .  

modif ica t ion [7]). T -Globulin was obtained by the method of B a u m s t a r k  et alo [9]. Pure  antibodies were  
i so la ted  f rom ass  s e r u m  agains t  rabb i t  globulins with the aid of an immunosorben t  by the  method of Aurameas  
and Ternynck  [8] and conjugated with f luoresce in  isothiocyanate by the method of Riggs et al. [19] in the 
modif icat ion of Blagoveshchenski i  and Ku l ' be rg  [1]. 

The local izat ion of the antigens was studied in unfixed sec t ions  of no rma l  t i s sue  of the human hear t ,  
ske le ta l  musc le s ,  l ive r ,  and kidney (blood group O). The t i s sues  of the organs  were  taken f rom p e r s o n s  
dying f r o m  accidents .  T i s sues  of organs  f r o m  monkeys  (Macaca rhesus)  and guinea pigs and bovine t i s sues  
also were  used. The method of p r epa r ing  the sec t ions  and t rea t ing  them with antibodies against  t i s sue  anti-  
gens and with labeled antibodies against  T -globulin is desc r ibed  e l sewhere  [7]. The spec imens  were  ex-  
amined with the ML-2 luminescence  m i c r o s c o p e  (objective 40x, Homal 5 • 

Antibodies isolated f rom the s e r a  of rabbi t s  immunized  with a homogenate  of human or  guinea pig 
hea r t  t i s sue  were  used  in the work.  (The scheme  of immunizat ion is given in a paper  by  Borodiyuk et al. 
[3].) To i so la te  the antibodies two s e r a  were  chosen, each of which contained antibodies against  only one 
of the antigens studied. Serum No. 438 was obtained as a resu l t  of immunizat ion of a rabbi t  with guinea pig 
hea r t  t i s sue  homogenate  and it contained antibodies against  antigen No. 1. Se rum No. 117 was obtained 
a f te r  immunizat ion with human hear t  t i s sue  homogenate,  and it contained antibodies against  antigen No. 2. 
This  was shown by  immunodiffusion methods  by  Borodiyuk [2]. The s e r a  were  f i r s t  t r ea t ed  with no rma l  
human  or guinea pig s e rum.  Antibodies against  the antigens to be  studied were  isolated f r o m  the s e r a  with 
the aid of i rnmunosorbent .  The immunosorben t  was p r e p a r e d  by c ross - l ink ing  the hydrochlor ic  acid ex t rac t  
obtained f rom p repa ra t i ons  of human myoca rd ium containing s a r c o l e m m a  with glutaldehyde by  the method 
of Avrameas  and Ternynck  [8]. The hydrochlor ic  acid ex t rac t  obtained f rom p r e p a r a t i o n s  of the myoca rd ium 
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was taken for "c ross - l ink ing"  in a concentra t ion of 50 mg prote in /ml .  The preparat ion containing s a r c o l e m -  
m a  was obtained by t reat ing human myocard ia l  homogenate by McCol les te r ' s  method [18]. 

The antibodies isolated with the immunosorbent  were adsorbed by two different fract ions containing 
the antigens studied. The fract ions were  obtained by prepara t ive  e lec t rophores is .  To obtain the fract ions 
hydrochlor ic  acid ex t rac ts  p repa red  f rom samples  of myocard ium containing s a r c o l e m m a  were used. 
P repa ra t ive  e lec t rephores i s  was ca r r i ed  out in the modification of Abelev and Tsvetkov [4]. The p resence  
of antigens Nos. 1 and 2 in the fract ions was de termined by the precipitat ion test  in agar  gel with antiheart  
sera .  One fract ion contained antigen No. I, whose mobil i ty in immunoelec t rophores is  is sl ightly g rea te r  
than that of se rum albumin. The second fract ion contained antigen No. 2, migra t ing  at the rate  of the s e r u m  
fl -globulins.  The antibodies were adsorbed by antigens at the rate  of 600 # g  antigen protein to 0.5 ml of 
eluate containing antibodies. The eluate of the antibodies was used in a working dilution of 1:4. The mixture  
of antibodies and antigen was incubated for 2 h at 37~ 

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

,Antibodies isolated f rom se rum No. 438 reacted with the sarcoplasm,  disks, and s a r c o l e m m a  of the 
muscle  f iber in sect ions of guinea pig myocardia l  and skeletal muscle  t issues (Fig. la). F luorescence  of 
bile capi l lar ies  was observed in the sections of l iver  t issue and f luorescence of the basement  membranes  
of the tubules and glomerul i  in sect ions of the kidney. F luorescence  of all these s t ruc tu res  also was obse r -  
ved in sect ions of human, bovine, and monkey heart ,  skeletal muscle,  l iver ,  and kidneytissueso F luorescence  
of intersti t ial  cormective t issue was not observed in any of these organs. 

,antibodies isolated f rom se rum No. 117 reacted  with the s a r c o l e m m a  and disks of the muscle  fiber 
and also with the interst i t ial  connective t issue in sections of human myocardial  and skeletal muscle  t issue. 
F luorescence  of the sa rcop lasm was not observed (Fig. 2a). In tests  of the antibodies in the l iver  t i ssue 
sect ions f luorescence  of the membranes  of the bile capi l lar ies  was Observed, while in sect ions of kidney 
t issue there was f luorescence  of the basement  membranes  of the tubules and glomeruli .  F luorescence  of 
elements  of the interst i t ial  connective t issue also was observed. Similar resul ts  were obtained in tes ts  of 
antibodies in sect ions of the monkey organs.  No react ion was observed with t issue sections f rom guinea 
pig and bovine organs.  

/~s a resu l t  of adsorption of the antibodies obtained f rom se rum No. 438 by the fraction containing 
antigen No. 1, no f luorescence  of the s a r c o l e m m a  was found in t issue sections of the human and animal 
heart .  F luorescence  of the disks and sa rcop lasm of the muscle  f iber  of the myocardium and skeletal m u s -  
cles,  the s a r c o l e m m a  of the skeletal muscles ,  and also the membranous  s t ruc tu res  of the l iver  and kidney 
was p re se rved  (Fig. lb)o ~dsorption of antibodies obtained f rom the same se rum by the fraction containing 
antigen No. 2 did not change the cha rac te r  of f luorescence  of the elements of the myocard ium and other 
t issues .  

Tests  of antibodies obtained f rom serum No. 117 showed that adsorption by the fract ion containing 
antigen No. 1 did not affect the charac te r  of f luorescence of the elements in any of the t issues.  In a study 
of the same  antibodies after adsorption by the fraction containing antigen No. 2, f luorescence  was absent in 
t issue sect ions not only of the myocardium,  but also of human skeletal muscles ,  l iver ,  and kidney (Fig. 2b). 
Similar resu l t s  were  obtained in tests  of the antibodies after adsorption by fract ions containing antigen 
Nos. 1 and 2 in monkey t i ssue  sections.  

The localization of some myocardia l  antigens contained in hydrochlor ic  acid extracts  of prepara t ions  
of human myocard ium was thus studied by the indirect  immunofluorescence method. ~n organ-speci f ic  hear t  
antigen was found with the aid of antibodies isolated f rom serum No. 438. (This se rum contains antibodies 
against  antigen No. 1.) It is localized in the s a r c o l e m m a  of the myocard ium of man and of all the species  of 
animals studied. This antigen is evidently identical with the organ-speci f ic  antigen previously  found by  
Borodiyuk [2] by immunodiffusion methods, for the fraction containing this antigen abolished the react ion of 
the antibodies with the s a r c o l e m m a  of the muscle  fiber of the myocardium only. ~ntigen No. 1 is s imi la r  
in some of its proper t ies  with the organ-spec i f ic  antigen descr ibed by Espinosa and Kaplan [12]. Both anti-  
gens are  protein in nature, thermostable ,  and not extracted by lipid solvents [2, 12]. However, the antigen 
found in the w r i t e r s '  l abora to ry  is localized in the s a r c o l e m m a  of the myocardia l  muscle  fiber,  and its 
immunoelect rophoret ic  mobil i ty is a little higher than that of se rum albumin [2]. The antigen descr ibed by 
Espinosa and Kaplan, on the other hand, was found in s a r co l emmai - subsa r co l emmal  zones and also, to some 
extent, in the disks of the myocardia l  muscle  fiber. Its immunoelectrophoret ic  mobility is between that of 
the s e rum ~t-  and fl 2-globulins [12]. 
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In the study of antibodies isolated from serum Noo 117 fluorescence of such different s tructures as 
the sarcolemma and the disks of the myocardial and skeletal muscle fiber, the membranous structures of 
the l iver and kidney, and the interstitial connective tissue was observed. On adsorption of these antibodies 
with the fraction containing antigen No. 2, complete suppression of the fluorescence of all these structures 
was observed. Possibly the antigen may be the same and localized in different structures,  but found only 
in primates.  The possibility cannot be ruled out that the fraction in which antigen No. 2 is found contains 
several  antigens. 

Espinosa and Kaplan [12] also found an antigen common to the human heart, muscles, liver, kidney, 
and spleen. However, before this antigen can be compared with the common antigen for different tissues 
found in the authors' investigations, they must receive further study. 

Antibodies isolated from serum No. 438 continue to react  with some structures after adsorption by the 
fraction containing antigen No. 1. These reactions also were not abolished after adsorption with the f rac-  
tian containing antigen No. 2. The hydrochloric acid extract obtained from preparations of the myocardium 
containing sarcolemma evidently contains not only antigens Nos. 1 and 2, but also other antigens which are 
not found by immunodiffus ion methods. 
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