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In rabbits immunized with human and guinea pig hear t  t issue homogenate antibodies are  
formed against the components of the muscle fiber and connective t issue of the hear t  and 
other  organs (kidneys, liver). 

In animals immunized with heterologous hear t  t issue,  antibodies react ing with components of he tero-  
logous, homologous,  and autologous hear t  t issue are  produced [6, 8, 10]. Under these conditions antibodies 
against  organ-spec i f ic  antigens of the hear t  t issue are  formed [8-10]. Meanwhile, some invest igators  have 
found c rossed  reactions of the se ra  with t issues of other organs [2, 8]. 

The localization of the components of hear t  t issue against which antibodies are  formed by immuniza-  
tion with heterologous hear t  t issue has been studied by the immunofluorescence method. According to 
Kaptan and Meyerse r i an  [10], the se ra  of rabbits immunized with bovine hear t  homogenate contained two 
types of antibodies: against  the subsa rco lemmal  and in termyofibr i l la ry  components of the muscle fiber.  
In te rmyof ibr i l la ry  f luorescence corresponded to the localization of the organ-speci f ic  antigen of hear t  
t issue.  In more  recent  investigations [7] af ter  immunization of rabbits with ci trate extracts  of human hear t  
t issue,  antibodies reacting with the sa rco lemma and subsa rco lemma of the muscle fiber were obtained. 
The sera  of these rabbits also reacted with elements of other organs ,  namely the basement  membranes  
reticulin, and intima of the blood vesse ls .  Hence, in these investigations no antibodies against the connec- 
tive t issue of the hear t  were found. 

In the investigation descr ibed below, the possibi l i ty of antibody formation against  the connective t i s -  
sue of the hear t  af ter  immunization of animals with homogenate of the hear t  t issue of another species was 
studied. In a paral le l  investigation, antibodies against components of the muscle fiber were studied. To 
investigate the manner  in which antibodies against  par t i cu la r  t issue s t ruc tures  penetrate inthe intact organ-  
ism,  bound 7 globulin was studied in the hear t  t issue of the immunized rabbits.  

EXPERIMENTAL METHOD 

The immunofluorescence method of investigation with pure antibodies against rabbit ~/ globulin was 
used. The rabbits were immunized with human or  guinea pig hear t  t issue homogenate.  F resh  or  frozen 
(-20~ hear t  t issue was washed with 0.85% NaCI solution to remove blood and then homogenized with the 
addition of 4 ml 0.85% NaC1 solution, made up in 0.01 M phosphate buffer,  pH 7.2, pe r  g ram tissue.  The 
homogenate was mixed with an equal volume of alumina and injected into the animals once a week in a dose 
of 4 ml of the mixture subcutaneously into the scapula and femoral  regions~ Altogether 9 cycles of im-  
munization were ca r r i ed  out (each cycle consisted of four injections). Eight rabbits were used for the 
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Fig.  1. Tes t  of s e r a  of rabbi t s  immunized  with human hea r t  t i s sue  homogenate on sec t ions  of 
human t i s sues :  a) sec t ion  of h e a 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 ,  d i sks ,  
and i n t e r s t i t i a l  connective t i ssue ;  b) sec t ion  through kidney t i s sue ,  f luorescence  of b a s e m e n t  
membranes  of tubules and i n t e r s t i t i a l  connective t i ssue ;  c) sec t ion  of l ive r  t i s s ue ,  f l uo re s -  
cence of ba semen t  membranes  of b i l i a r y  c a p i l l a r i e s .  Here and in Fig. 2: Magnificat ion:  ob- 
j ec t ive  40 x,  ocu la r  3 x (Homal). 

exper iment ;  four were  immunized  with human h e a r t  t i s sue  homogenate  
and four with guinea pig hea r t  homogenate .  To remove  the ant ibodies  
aga ins t  s e r u m  components ,  the s e r a  of the immunized  rabbi t s  were  ab-  
so rbed  with human or  guinea pig s e r u m  (0.1 m l / m l  an t i se rum) .  

Pure  ant ibodies  aga ins t  rabbi t  7 globulin were  obtained f rom an 
a n t i - r a b b i t  a s s  s e r u m  by the method of A v r a m e a s  and Ternynck  [3] by 
binding the ~/ globulin with g lu ta ra ldehyde .  The rabb i t  7 globulin,  ob-  
ta ined by the method of B a u m s t a r k  et  a l .  [4], was d i s so lved  in 0.1 M phos-  
phate buffer ,  pH 7.0, in a concent ra t ion  of 50 m g / m l ,  and t r e a t e d  with 

Fig.  2. Bound ~/ globulin in 2.5% aqueous solut ion of g lu ta ra ldehyde  in the p ropor t ion  of 10 rag/100 mg 
hea r t  t i s sue  of a r abb i t  i ra -  p ro te in .  The gel  thus formed was kept for 3 h a t  r o o m  t e m p e r a t u r e  and 
munized with human hea r t  washed With 0.2 M phosphate buffer ,  pH 7.2, to r emove  unbound pro te in .  
t i s sue  homogenate .  A n t i s e r u m  aga ins t  rabbi t  globulins was added to the washed immuno-  

sorbent ,  the mix ture  incubated for  30 min,  and the gel then washed with 
buffered phys io log ica l  sa l ine ,  pH 7.0, and the ant ibodies  eluted with 0.1 M glycine-HC1 buffer ,  pH 2.8. The 
pure  ant ibodies  were  conjugated with f luoresce in  i so th iocyanate  by the method of Riggs et  al .  [12] in 
Blagoveshchenski i  and K u l ' b e r g ' s  modif ica t ion  [1]. The unbound dye was r emoved  by f i l t r a t ion  through 
Sephadex G-25. Ci rcu la t ing  ant ibodies  were  s tudied in sec t ions  of no rma l  human ( t i ssue  taken f rom p e r -  
sons dying acc iden ta l ly ) ,  rabbi t ,  and guinea pig  hea r t ,  kidney, and l iver  t i s sue .  The p ieces  of t i s sue  were  
f rozen  at  -70~  Sections 4 p i n  th ickness  were  cut in a c r y o s t a t  f rom f rozen ,  unfixed t i s sue .  Unfixed 
t i s sue  sect ions  were  used  in the expe r imen t s .  

The c i rcu la t ing  ant ibodies  were  s tudied by the ind i rec t  immunof luorescence  method.  The sec t ions  
we re  t r e a t ed  with a n t i s e r u m  for  40 rain at  room t e m p e r a t u r e  washed for 15 rain with buffered  phys io log ica l  
sa l ine ,  pH 7.0, and then s ta ined  for  30 min with labeled ant ibodies .  To remove  nonspecif ie  f luo rescence ,  
the s e r a  and l abe led  ant ibodies  were  twice abso rbed  with mouse l i ve r  powder .  The bound 7 globulin was 
s tudied by the d i r e c t  immunof luorescence  method. Sections of the organs  of immunized  r a b b i t s  (heart ,  
kidney,  l i ve r ,  muscle)  were  washed for 30 rain with buffered phys io log ica l  sa l ine ,  pH 7.3, and s ta ined for  
45 min with labeled ant ibodies  agains t  rabbi t  7 globulin. 

The sec t ions  were  examined with the ML-2 luminescence  m i c r o s c ope  using a 40 x object ive  and 
Homal 3 • ocu la r .  

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

A n t i s e r a  aga ins t  human hea r t ,  when tes ted  on human t i s sue  sec t ions ,  r eac ted  s t rong ly  with the 
s a r c o l e m m a  and s a r c o p l a s m  of the musc le  f iber .  In some c a s e s  f luo rescence  of the d i sc s  was obse rved ,  
and r a r e l y  f luorescence  of the in t e rca l a t ed  disks  of the musc le  f iber .  In addi t ion,  f luorescence  of e l e -  
ments  of the i n t e r s t i t i a l  connect ive t i s sue  could be seen  (Fig.  la ) .  When the same  s e r a  were  t e s t ed  on 
sec t ions  of o ther  human organs ,  the following r e su l t s  were  obtained.  On kidney t i s sue  sec t ions  f l uo re s -  
cence of the basemen t  m e m b r a n e s  of the g lomeru l i  and tubules was obse rved .  F luo re scence  of e lements  
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of the i n t e r s t i t i a l  c o n n e c t i v e  t i s s u e  a l s o  was  s e e n  (F ig .  l b ) .  In  l i v e r  t i s s u e ,  the  m e m b r a n e s  of the  b i l i a r y  
c a p i l l a r i e s  and connec t ive  t i s s u e  of the t r i a d s  f l u o r e s c e d  b r i g h t l y  (F ig .  l c ) .  

To d e t e r m i n e  w h e t h e r  the  f l u o r e s c e n c e  o b s e r v e d  in the  human  t i s s u e  s e c t i o n s  was  a s s o c i a t e d  with  
the  p r e s e n c e  of  i s o a n t i b o d i e s  in the r a b b i t  s e r a ,  the  s e r a  w e r e  a b s o r b e d  wi th  g roup  IV (AB) h u m a n  e r y t h r o -  
c y t e s  (undi lu ted  s e r a  w e r e  m i x e d  wi th  an  equa l  vo lume  of e r y t h r o c y t e s  for  a b s o r p t i o n  and lef t  o v e r n i g h t  
a t  4~ The  a b s o r b e d  s e r a  w e r e  s t i l l  ab l e  to r e a c t  wi th  the a b o v e - m e n t i o n e d  t i s s u e  e l e m e n t s .  

In t e s t s  of  h u m a n  h e a r t  a n t i s e r u m  on s e c t i o n s  of  gu inea  p ig  h e a r t  t i s s u e ,  f l u o r e s c e n c e  of the  s a m e  
e l e m e n t s  of the m u s c l e  f i b e r  ( s a r c o l e m m a ,  s a r c o p l a s m ,  d i sks )  was  o b s e r v e d .  The  f l u o r e s c e n c e  of  the  i n -  
t e r s t i t i a l  connec t ive  t i s s u e  a l s o  r e m a i n e d ,  a l though  i t  was  l e s s  b r i g h t  than  in the  human  h e a r t  s e c t i o n s .  
In  s e c t i o n s  of  gu inea  p ig ,  k idney ,  and l i v e r  t i s s u e ,  f l u o r e s c e n c e  of  the c o n n e c t i v e  t i s s u e  was  o b s e r v e d .  
F l u o r e s c e n c e  of  the  b a s e m e n t  m e m b r a n e s  was  l e s s  d i s t i n c t .  

In  s e c t i o n s  of  r a b b i t  h e a r t  t i s s u e ,  on ly  e l e m e n t s  of  the m u s c l e  f i b e r  showed a r e a c t i o n .  F l u o r e s -  
cence  of the c o n n e c t i v e  t i s s u e  was  a b s e n t .  The  i n t e n s i t y  of  the  r e a c t i o n s  was  w e a k e r  than  in human  and 
gu inea  p ig  t i s s u e  s e c t i o n s .  When the s e r a  w e r e  t e s t e d  on s e c t i o n s  of  o t h e r  r a b b i t  o r g a n s ,  no r e a c t i o n  took 
p l a c e .  F l u o r e s c e n c e  of e l e m e n t s  of the m u s c l e  f i b e r  a l s o  r e m a i n e d  when the s e r a  w e r e  t e s t e d  on s e c t i o n s  
o f  the h e a r t  of an  i m m u n i z e d  a n i m a l ,  i . e . ,  a u t o a n t i b o d i e s  w e r e  found in the  s e r a .  

The  s e r a  of  r a b b i t s  i m m u n i z e d  wi th  gu inea  p i g  h e a r t  t i s s u e  h o m o g e n a t e ,  when t e s t e d  on s e c t i o n s  of  
gu inea  p ig  h e a r t  t i s s u e ,  r e a c t e d  s t r o n g l y  wi th  c o m p o n e n t s  of  the  m u s c l e  f i b e r  and ,  in p a r t i c u l a r ,  wi th  the  
s a r c o l e m m a  and s a r c o p l a s m ,  the t r a n s v e r s e  d i s k s  and ,  l e s s  f r e q u e n t l y ,  the  i n t e r c a l a t e d  d i s k s .  F l u o r e s -  
cence  of e l e m e n t s  of the  i n t e r s t i t i a l  c o n n e c t i v e  t i s s u e  a l s o  was  o b s e r v e d .  In s e c t i o n s  of  k idney  and l i v e r  
t i s s u e ,  f l u o r e s c e n c e  of  the  p a r e n c h y m a t o u s  e l e m e n t s  was  not  found. As  in s e c t i o n s  of  h u m a n  t i s s u e ,  the  
r e a c t i o n  was  l o c a l i z e d  to the  b a s e m e n t  m e m b r a n e s  and i n t e r s t i t i a l  c onne c t i ve  t i s s u e ,  bu t  was  w e a k e r  in 
i t s  i n t e n s i t y .  When  t e s t e d  on s e c t i o n s  of  h u m a n  o r g a n s  the  s e r a  r e a c t e d  wi th  the s a m e  t i s s u e  e l e m e n t s  as  
on s e c t i o n s  of  gu inea  p ig  o r g a n s .  

~ / -Globul in  bound with  the  t i s s u e s  was  found in the  h e a r t  t i s s u e s  of  a l l  e igh t  i m m u n i z e d  r a b b i t s  b e -  
tween  the 14th and 30th d a y  a f t e r  i m m u n i z a t i o n .  No l a t e r  t e s t s  w e r e  c a r r i e d  out.  The  ~/ g lobu l in  was  
l o c a l i z e d  m a i n l y  in the  i n t e r s t i t i a l  c o n n e c t i v e  t i s s u e ,  bu t  in s o m e  c a s e s  f l u o r e s c e n c e  was  found on the 
t e r r i t o r y  of the m u s c l e  f i b e r s ,  a s  i nd iv idua l  s p o t s  o r  a s  d i f fuse  s t a i n i n g .  Bound y g lobu l in  a l s o  was  found 
in the k idney  t i s s u e  of  i m m u n i z e d  r a b b i t s ,  in the  i n t e r s t i t i a l  connec t ive  t i s s u e ,  and  a l s o  in the  r e g i o n  of 
the  b a s e m e n t  m e m b r a n e s  of  the  g l o m e r u l i  and  t u b u l e s .  V i r t u a l l y  no bound 3' g lobu l in  was  found in the 
l i v e r  and s k e l e t a l  m u s c l e  t i s s u e .  

A f t e r  i m m u n i z a t i o n  of  a n i m a l s  wi th  ho moge na t e  of h e t e r o l o g o u s  h e a r t  t i s s u e ,  a n t i b o d i e s  a r e  thus 
f o r m e d  a g a i n s t  the  c o n n e c t i v e  t i s s u e  c o m p o n e n t s  of  the  h e a r t  and o t h e r  o r g a n s .  F l u o r e s c e n c e  of  the  i n t e r -  
s t i t i a l  t i s s u e  and b a s e m e n t  m e m b r a n e s  was  o b s e r v e d  in s e c t i o n s  of  h u m a n  and gu inea  p ig  t i s s u e s  but  was  
a b s e n t  in s e c t i o n s  of  r a b b i t  t i s s u e s .  H o w e v e r ,  bound 3/ g lobu l in  was  found in the  t i s s u e s  of  i m m u n i z e d  
r a b b i t s ,  m a i n l y  in c o n n e c t i v e - t i s s u e  s t r u c t u r e s .  On th i s  b a s i s  i t  can  be  p o s t u l a t e d  tha t  a n t i b o d i e s  a r e  
f o r m e d  a g a i n s t  v a r i o u s  c o n n e c t i v e - t i s s u e  a n t i g e n s .  A n t i b o d i e s  a g a i n s t  a c o m m o n  a n t i g e n  to human ,  gu inea  
pig ,  and r a b b i t  connec t i ve  t i s s u e  cou ld  be  bound  wi th  the  c o r r e s p o n d i n g  c o m p o n e n t s  of the  r a b b i t  t i s s u e  and 
be  a b s e n t  f r o m  the b lood .  A n o t h e r  p o s s i b i l i t y  i s  tha t  the s a m e  c o n n e c t i v e - t i s s u e  a n t i g e n  is  l oc a t e d  d i f -  
f e r e n t l y  in d i f f e r e n t  s p e c i e s  of  a n i m a l s ,  and in the  r a b b i t  i t  is  i n a c c e s s i b l e  to c i r c u l a t i n g  a n t i b o d i e s  b e -  
c a u s e  o f  i ts  l o c a l i z a t i o n  in the depth  of the  t i s s u e .  

The  r e s u l t s  a l s o  i n d i c a t e  tha t  c o m m o n  an t i gen i c  d e t e r m i n a n t s  e x i s t  in the  connec t ive  t i s s u e  of  d i f -  
f e r e n t  o r g a n s :  h e a r t ,  k i dney ,  and l i v e r .  S i m i l a r  r e s u l t s  w e r e  ob t a ined  p r e v i o u s l y  b y  C r u i c k s h a n k  and 
Hil l  [5] who d e s c r i b e d  a c o m m o n  an t i gen  in the  s a r c o l e m m a ,  b a s e m e n t  m e m b r a n e s ,  r e t i e u l i n ,  and n e u r i -  
l e m m a  of  the r a t .  O the r  e v i d e n c e  of  the  e x i s t e n c e  of c o m m o n  a n t i g e n s  in c o n n e c t i v e  t i s s u e  has  a l s o  b e e n  
o b t a i n e d  [11]. 

The a n t i b o d i e s  d e t e c t e d  in t h e s e  e x p e r i m e n t s  a g a i n s t  m u s c l e  c o m p o n e n t s  o f  h e a r t  t i s s u e  w e r e  a u t o -  
a n t i b o d i e s ,  fo r  they  r e a c t e d  wi th  the h e a r t  t i s s u e  of  the  i m m u n i z e d  a n i m a l  i t s e l f .  
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