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Antibodies reac t ing  with components  of the I -d i sks  of myocard ia l  musc le  f ibers  in the region of the 
s u b s a r c o l e m m a  and with the cy toplasm of s m o o t h - m u s c l e  cel ls  of the b lood-vesse l  walls  we re  found in the 
blood s e r u m  of rabb i t s  immunized  with a homogenate  of homologous hea r t  t i s sue  mixed with a s t repto toccal  
cu l ture .  A v-globulin was found in the hea r t  t i s sues  of immunized  rabbi t s ,  local ized in the connect ive-  
t i s sue  s t r u c t u r e s  of the organ.  

Invest igat ions  have shown that  r epea ted  injection of a homogenate  of homologous hea r t  t i s sue  mixed 
with a s t r ep tococca l  cul ture  into an imals  is followed by the development  of a l le rg ic  myoca rd i t i s  [11, 12]. 
The s e v e r e s t  changes in the t i s sues  and changes in the hear t  were  obtained p rac t i ca l ly  in all an imals  when 
a l iving cul ture  was used [2, 6]. Antibodies reac t ing  with the t i ssue  components  of the hea r t  [7, 10, 11] 
we re  found by var ious  sero logic  methods in the blood s e r u m  of the immunized  animals  [7, 10, 11]. 

Serum injected into rec ip ien t  an imals  has a cardiotoxic action, mani fes ted  by death of myocard ia l  
musc le  f i be r s  [1, 2]. However ,  despi te  the avai lable  data, the pa thogenes is  of exper imenta l  a l le rg ic  m y o -  
card i t i s  has  not yet  been  fully explained.  F o r  example ,  the p r e c i s e  components  of myocard ia l  t i s sue  
against  which antibodies a r e  f o rm ed  have not been es tabl i shed.  

In the p r e s e n t  invest igat ion an a t tempt  was made,  by means  of the immunof luorescence  method,  to 
de te rmine  the s t ruc tu r e s  of hea r t  t i s sue  with which the antibodies r e a c t  and to detect  bound ~,-globulin in 
the t i s sue  of the affected organ.  

E X P E R I M E N T A L  M E T H O D  

Exper imen t s  we re  c a r r i e d  out on 75 rabbi t s  with a mean weight of 3 kg. The an imals  we re  divided 
into four groups:  group 1 (30) we re  injected in t raper i tonea l ly  with homogenate  of homologous hea r t  t i s sue  
mixed with a l iving s t rep tococca l  cul ture  (Group A, Type 1). The an imals  of groups 2 and 3 (15 in each) 
we re  injected with t i s sue  homogenate  only and s t r ep toeocca l  cul ture only, r e spec t ive ly ,  and those of group 
4 (15 animals)  acted as the contro l .  The method of immunizat ion (a modified Cavel t i ' s  method) was d e s -  
c r ibed  p rev ious ly  [2]. 

Circulat ing antibodies in the s e r u m  of the immunized  animals  we re  de te rmined  by the indi rec t  
immunof luorescence  method [8, 18]. 

To exclude the poss ib i l i ty  of a reac t ion  between the components  of myocard ia l  t i s sues  and se rum 
pro te ins ,  such as albumin [9, 16, 17], pure  antibodies against  7-globulin obtained by Gurv ieh ' s  method [4] 
w~th the aid of immunosorbeu t ,  w e r e  used.  A l a y e r  of s e r u m  was poured  on to unfixed sect ions ,  cut in a 
f reez ing  m i c r o t o m e  (-20 ~ f r o m  frozen hea r t  t i s sue  of rabbi t s ,  guinea pigs,  or  r a t s  and subsequently 
t r ea t ed  with pure  antibodies agains t  rabbi t  "/-globulin labeled with f luoresce in  isothiocyanate .  T i s s u e -  
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bound 7-globulin was detected by the d i rec t immunof luorescence  
method [15], by covering sections of hear t  t i ssues  from 
immunized rabbits with pure labeled antibodies against rabbit  
7-globulin. Sections stained with hematoxylin-eosin after 
fixation in alcohol were  used as the histological control.  

Fig.  1. Sections through guinea pig hear t  
t issue t reated with serum of rabbit  immu-  
nized with homogenate of homologous 
hear t  t issue mixed with a s t reptococcal  
culture: a) f luorescence of I -disks  of 
myocardial  muscle f iber in region of sub- 
sarco lemma;  b) f luorescence of cyto-  
plasm of smooth-musc le  cells of vessel  
wall. Indirect  immunofluorescence 
method. Objective 40, ocular,  homal 3. 

Fig. 2. Section through hear t  t issue of 
rabbit  immunized with homogenate of 
homologous hear t  t issue mixed with 
s t reptococcal  culture.  F luorescence  in 
interst i t ial  t i ssue of myocardium due to 
bound 7-globulin. Direct  immunofluo- 

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

Morphological investigation revealed manifestations of 
focal myocardi t is  in the heart  t issue of all rabbits  of group 1o 
Antibodies reacting with components of the I -disks  of the 
myocardial  muscle fiber in the region of the subsarco lemma,  
and also with cytoplasmic components of smooth-muscle  cells 
of the myocardial  vesse l  walls were  found in the blood serum 
of these (13 of 16) animals (Fig. 1). No circulating antibodies 
react ing with connect ive-t issue components were  found in the 
serum.  The investigated se ra  did not r eac t  with parenchy-  
matous elements of other organs (liver, kidney). The reaction 
with myocardial  muscle f ibers and smooth-muscle  cells 
disappeared after  pre l iminary  adsorption of the se rum with 
heart  t issue homogenateo 

Antibodies react ing with components of the I -disks  of 
the muscle fiber were  found in the serum of rabbits  immu-  
nized with a streptotoecal  culture in 3 of 7 cases ,  although 
this react ion was much weaker than that in se ra  of the 
animals of group 1. Production of these antibodies was due 
either to l iberation of components of myocardia l  muscle 
fibers into the blood s t ream as a resul t  of s t reptococcal  action 
[3, 12], or  to adsorption of components of muscle f ibers  f rom 
the meat  nutrient medium on the cell surface of the s t rep to-  
cocci [14]. 

Sera of rabbits  immunized with hear t  t issue homogenate 
only caused a weak, diffuse f luorescence of the whole muscle  
fiber in 5 of 7 cases .  Sera of unimmunized (control) rabbits  
gave no f luorescence in 4 of 10 cases,  a weak diffuse f luo- 
rescence  of the cytoplasm of the myocardial  muscle  f ibers  
in 2 cases ,  and f luorescence of the in te rca la ry  disks in 4 
cases .  Similar resul ts  have been obtained by other invest i -  
gators  studying sera  of apparently healthy animals [5, 13]o 

In tests  to detect 7-globulin bound with heart  t issues,  
application of pure labeled antibodies against rabbit  7-globulin 
to heart- t issue sections from rabbits  of group 1, sacr i f iced 
after  the 3rd cycle of immunization, was followed by bright 
f luorescence of the connect ive- t issue s t ruc tures  of the heart ,  
the interst i t ial  t issue,  the adventitia of the blood vesse ls ,  the 

r e scence  method, objective 40, ocular,  endocardium, epicardium, and areas  of scar  t issue (Fig. 2). 

homal 3. In no case was f luorescence observed in the s t ruc tures  of the 
myocardia l  muscle  f ibers or the smooth-muscle  cells of the vessel  walls.  P re l iminary  adsorption of anti-  
bodies by pure rabbit  v-globulin completely prevented the f luorescence.  No fixed v-globulin was found in 
hear t - t issue sections of animals receiving one cycle of immunization, just as in the controls .  Bound 7- 
globulin was found in small amounts in heart- t issue sections from rabbits  sacr i f iced after 2 cycles  of 
immunization. 

The bound v-globulin began to disappear 40-50 days after  the end of the 3rd cycle of immunization, 
and a fur ther  increase  in its content took place only after reimmunizat ion.  
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There  a r e  good grounds for  bel ieving that the ~/-globulin found in the t i s sues  consis ts  of antibodies 
against  components  of connec t ive- t i s sue  s t ruc tu res .  It  is also poss ib le  that bound v-globulin is a compo-  
nent of a n t i g e n -  antibody complexes  located  within the connective t i ssue .  Fu r the r  invest igat ions a re  being 
ca r r i ed  out to de te rmine  the na ture  of this v-globulino The obse rved  d i sc repancy  between the localizat ion 
of components against  which antibodies c i rcula t ing in the blood s t r e a m  a re  d i rec ted  and the local izat ion of 
antibodies bound with the t i s sues  mus t  evidently be due to the fact  that musc le  f ibers ,  constituting a we l l -  
i sola ted s t ruc ture ,  a re  inaccess ib le  in the l iving body to c i rcula t ing antibodies,  whereas  a constant  t r a n s -  
fusion of s e r u m  pro te ins ,  including 7-globulin,  takes place through the connective t i ssue ,  as  a r e su l t  of 
which, antibodies d i rec ted  against  connec t ive - t i s sue  components may be bound by the corresponding 
antigens~ This  phenomenon is also obse rved  during the study of clinical m a t e r i a l .  According to published 
data [15, 16], the blood s e rum of pat ients  with rheumat ic  f eve r  contains antibodies against  components  of 
myocard ia l  musc le  f ibers ,  while sect ions  of hea r t  t i s sues  f rom these  pat ients  revea l  bound ~-globulin in 
the connec t ive - t i s sue  s t ruc tu r e s  and s a r c o l e m m a ,  and f luorescence  of smal l  loci in musc le  cel ls  is ob-  
s e rved  only in occas ional  c a s e s .  

On the bas i s  of these  observa t ions  a hypothesis  can be put fo rward  to explain the r ea son  for  se lec t ive  
involvement  of connec t ive - t i s sue  s t r u c t u r e s  in rheumat ic  f eve r  in man and, perhaps ,  a l lerg ic  myocard i t i s  
in an imals .  

The r e su l t s  obtained conf i rm the view that t i ssue  antibodies play a pathogenetic ro le  in the develop-  
ment  of exper imenta l  a l le rg ic  myoca rd i t i s .  
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