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Antibodies against  in ters t i t ia l  connect ive- t issue cel ls  of the bovine hear t  in rheumat ic  f eve r  
and o ther  d i seases  were  studied by the immunof luorescence  method. Adsorptior~ studies 
showed that the antigen (antigens) to which these antibodies a r e  opposed is (are) constant ly 
p resen t  in the connective t i ssue of var ious  bovine organs ,  including red  cel ls .  No identical 
antigen could be found in human connective t i ssue .  

The pathological  p roces s  in rheumat ic  f eve r  is local ized predominant ly  in the connective t i ssue .  Nev- 
e r t he l e s s ,  antibodies against  connect ive- t issue cel ls  have v i r tua l ly  not been found in pa t ien ts '  s e r a  [5, 15], 
despite the fact  that deposits  of bound ~/globulin have been found in connec t ive- t i s sue  s t ruc tu r e s  of the 
hear t  in rheumat ic  f eve r  [4, 7]. It was shown prev ious ly  [2] that the s e r a  of pat ients  with rheumat ic  f eve r ,  
when tes ted  by the indirect  immunof luoreseenee  method on sect ions  of bovine hear t  t i s sue ,  r e ac t  with the 
cel ls  of the in ters t i t ia l  connective t i ssue .  

This pape r  descr ibes  a fu r the r  invest igat ion of antibodies against  connect ive- t issue cel ls  in rheumat ic  
f eve r  and other  d i seases  and a lso  a study of the speci f ic i ty  of the reac t ions  d i scovered  in adsorpt ion t e s t s  
with the s e r a  and homogenates  of var ious  bovine and human t i s sues  and red  cel ls .  

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

Invest igat ions were  c a r r i e d  out by the indirect  immunof luorescenee  method using pure  antibodies 
agains t  human 7 globulin p r e p a r e d  by the method of A v r a m e a s  and Ternynck  [3] and labled with f luoresce in  
isothiocyanate.  The technique of p repar ing  and label ing the pure  antibodies was descr ibed  p rev ious ly  [1, 2]. 

The s e r a  of patients  with rheumat ic  f eve r  in the act ive (73 sera )  and inactive per iod (42 sera )  and also 
a f t e r  the opera t ion of t ransplanta t ion  of an ar t i f ic ia l  aor t i c  valve (7 se ra )  were  studied. Sera  f r o m  patients  
with myocard ia l  infarct ion (24 sera )  and of healthy subjects  (donors) as the control  also were  tes ted .  Anti-  
bodies were  studied on t i s sue  sect ions  of the bovine hear t .  The hear t  t i s sue  was taken f r o m  the wall  of the 
lef t  ventr ic le  of healthy an imals .  Some s e r a  were  tes ted  on t i ssue  sect ions  of the human hear t  (biopsy m a -  
t e r ia l  - t i s sue  of the aur ic le  obtained at c o m m i s s u r o t o m y  on a patient  with bloo d group O). The pieces  of 
t i s sues  were  f rozen in pe t ro l eum e ther  a t - 70~  Sections 4 p in thickness  were  cut in a c ryos t a t  at be -  
t w e e n - 2 0  a n d - 3 0 ~  and were  used unfixed. 

To adsorb  the s e r a , t i s s u e  homogenates  were  p r e p a r e d  f r o m  var ious  organs  - the bovine and human 
hear t ,  hear t  va lves ,  l i ve r ,  spleen,  and pe r i ca rd ium.  To p r e p a r e  the homogenate the t i s sue  was minced,  an 
equal volume of 0.85% NaC1 solution was added, and the mixture  was homogenized at  4~ in a t i ssue  m i c r o -  
b lender .  The t i s sue  res idue  was s epa ra t ed  by centr ifuging at 5,000-6,000 r p m  at 4~ and washed in the 
cold with 0.85% NaC1 solution 4 or  5 t imes  until a t rans lucen t  supernatant  was obtained. The s e r u m  in a 
working dilution (1 :4 )was  mixed with the t i ssue  res idue  in the ra t io  of 2 : 1 and kept for  1 h at 37~ and 18 
h at 4~C [6]. 

L a b o r a t o r y  of Streptococcal  Infections,  N. F. Gamaleya  Insti tute of Epidemiology and Microbiology,  
Academy of Medical Sciences of the USSR, Moscow. (Presented  by Academic ian  of the Academy of Medical 
Sciences of the USSR P. A. Vershilova.)  Trans la ted  f r o m  Byulleten, ]~ksper imental 'noi  Biologii i Meditsiny,  
Vol. 77, No. 6, pp. 76-79, June 1974. Original  a r t ic le  submit ted  July 20, 1973. 

�9 1974 Consultants Bureau, a division of  Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011. 
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, 
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. A 
copy of this article is available from the publisher for $15.00. 

666 



Fig .  1. React ion of s e r a  of pat ients  with rheumat ic  f eve r  with 
bovine hear t  t i s sue  sec t ions :  a) f luorescence  of i n t e r s t i t i a l  
connec t ive- t i s sue  ce i l s ;  b) absence  of f luo rescence  of i n t e r s t i -  
t ia l  connect ive- t i ssue  ce l l s  when the same  s e r u m  adso rbed  by 
sheep ,s  r e d  ce l l s  was used. 

Human r e d  ce l l s  of a l l  four  groups (A, B, AB, O) and bovine and sheep r ed  ce l l s  were  used in the ad-  
sorp t ion  expe r imen t s .  A suspens ion  of washed r ed  ce l l s  was added to the tmdLluted s e r u m  in the ra t io  of 
4 ; 1 and kept for  18 h at 4~ Af te r  adsorp t ion  the s e r a  were  t e s t ed  in a working dilution. 

The method of t r ea t ing  the sec t ions  with s e r a  and pure  ant ibodies  was d e s c r i b e d  p r e v i ous l y  [2]. The 
p r epa ra t i ons  were  examined  with the ML-2 luminescence  mic roscope  using a 40 •  (water i m m e r -  
sion) and homal 3 •  The in tens i ty  of the r eac t i on  was a s s e s s e d  by a s y s t e m  of plus s igns .  

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

When the s e r a  of pat ients  with rheumat ic  f eve r  in the act ive and inact ive pe r iod  of the d i sease  were  
t e s t ed  on bovine hear t  t i s sue  s e c t i o n s , r e a c t i o n s  were  r e g u l a r l y  found with the ce l l s  of the i n t e r s t i t i a l  con-  
nect ive  t i s sue  (Fig. l a ) .  In the ac t ive  p e r i o d  of rheumat ic  f e v e r  intensive r e a c t i o n s ( m o r e  than ++) were  
found cons ide r a b ly  more  often (in 40% of cases)  than in the inact ive pe r iod  (11.4%). The f requency and in-  
t ens i ty  of these  reac t ions  were  p a r t i c u l a r l y  high tn pa t ien ts  wi th  rheumat i c  f eve r  a f t e r  t r ansp lan ta t ion  of 
an a r t i f i c i a l  valve (in s ix  of seven cases ) .  Ant ibodies  aga ins t  i n t e r s t i t i a l  connec t ive- t i s sue  ce l l s  were  a lso  
found in 50% of pat ients  with myoca rd i a l  infarc t ion .  These r eac t ions  a r e  thus not spec i f ic  for  rheumat i c  
f ever .  The s e r a  of heal thy donors  did not r e a c t  o r  r e a c t e d  only weakly  with the hea r t  t i s sue  sec t ions .  

When the var ious  s e r a  were  t e s t ed  on hea r t  t i s sue  sec t ions  f rom pe r sons  of blood group O no r e a c -  
t ions were  found with the i n t e r s t i t i a l  connect ive- t i ssue  ce l l s .  

The s tudy of the spec i f i c i ty  of the r eac t ions  found to bovine hear t  t i s sue  sec t ions  was c a r r i e d  out by 
t es t ing  the adsorp t ion  of the s e r a  with homogenates  of var ious  t i s s ue s  and r e d  ce l l s  and the i r  subsequent  
t es t ing  on bovine hea r t  t i s sue  sec t ions .  Sera  used in these  t e s t s  were  those whose r eac t ion  with connect ive-  
t i s sue  ce l l s  of the hea r t  was a s s e s s e d  as between ++ and I 1 t I. The r e s u l t s  of adsorp t ion  of the s e r a  by ho- 
mogenates  of bovine o rgans  and red  ce l l s  a r e  given in Table 1. 

During adsorp t ion  with hea r t  t i s sue  homogenate in five ca ses  the f luo rescence  of the i n t e r s t i t i a l  con- 
nec t ive - t i s sue  ce l l s  was not comple t e ly  abol ished.  The r e s u l t s  of adsorp t ion  with l i v e r  t i s sue  homogenate 
were  incons is ten t :  in most  c a s e s  (9 of 14) the f l uo re scence  was not comple t e ly  abol i shed  but in t h r e e . c a s e s  
it was comple te ly  abol i shed .  S imi l a r  r e s u l t s  ( incomplete abol i t ion of the f luorescence)  were  obtained on 
adsorp t ion  of the s e r a  with hea r t  valve t i s sue  homogenate .  Homogenate of sp leen  t i s sue  was much more  
ac t ive  - in al l  five ca ses  the f luo rescence  was abol ished.  Definite r e s u l t s  a l so  were  obtained by adsorp t ion  
with pe r ica rd ia1  homogenate :  in a l l  c a se s  the f luo rescence  of the connective t i s sue  was comple t e ly  abo l -  
ished.  

The f luo rescence  was abol i shed  equal ly  comple t e ly  a f t e r  adsorp t ion  of the s e r a  with bovine red  ce l l s  
(12 e a s e s ;  F ig .  lb) .  In some t e s t s  the r e d  ce l l s  used were  f rom the s ame  animal  as that  f r o m  which the 
m:~gcardiu_m was taken.  In o ther  t e s t s  a mixture  of r e d  ce l l s  f r o m  s e v e r a l  an imals  was used. 

To detect  the co r re spond ing  antigen in human t i s s u e s  the same s e r a  were  adso rbed  with t i s sue  ho- 
mogenates  of var ious  human organs  - hear t ,  l i v e r ,  sp leen ,  and p e r i c a r d i u m  - a f t e r  which the s e r a  were  
t e s t ed  on bovine hear t  t i s sue  sec t ions .  S imi l a r  r e s u l t s  were  obtained in a l l  16 ca ses  - adsorp t ion  by human 
t i s sue s  did not affect  the r e s u l t s  of the r eac t ion  between the s e r a  and the bovine connect ive- t i ssue  ce l l s .  
Human r ed  ce l l s  (of any blood g roup) l ikewise  did not abo l i sh  the f luo rescence  of the connect ive- t i ssue  ce l l s .  
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TABLE 1. Results  of Adsorpt ion of 
Sera  of Pat ients  with Rheumatic  F e v e r  
and O t h e r  Diseases  by Homogenates  of 
Various Bovine Organs and Red Cells  

Results of  
_._adsorption 

Tissue take for ~ o o ~  E adsorption of ~= : 
sera 

! o 
1 3 

0 
5 5 

6 
12 6 12 

Homogenate: 
of heart tissue 
of liver tissue* 
of heart valves 
of spleen 
Of pericardium 

Red cells 

* On adsorpt ion with l i v e r  t i s sue  homog-  
enate in two cases  the f luorescence  of 
the cel ls  was comple te ly  p r e s e r v e d .  

To study whether  the reac t ions  obse rved  were  connected 
with F o r s s m a n ' s  antigen, the s e r a  were  adsorbed  with sheep ' s  
r ed  cel ls .  In this case  the f luorescence  of the cel ls  was c o m -  
ple te ly  p r e s e r v e d .  

Antibodies against  an antigen local ized in the in ters t i t ia l  
connect ive- t issue  cel ls  of the bovine hear t  were  thus detected 
in human s e r a .  This antigen is evidently common to var ious  
cel ls  of bovine connective t i s sue  - the in ters t i t ia l  t i ssue  of the 
hear t ,  pe r i ca rd ium,  spleen,  and red  cel ls .  This antigen is not 
an isoantigen,  f o r i t  was constant ly  found in the hear t  t i s sues  
of all an imals  of this spec ies  tes ted .  In addition, adsorpt ion 
showed that this antigen is p r e sen t  in the r ed  cel ls  of all  in- 
dividuals studied. 

These reac t ions  were  not connected with the p resence  
of F o r s s m a n ' s  antigen in the cel ls .  At tempts  to find the an-  
t igen in human t i s sues  were  unsuccessful .  The s e r a  did not 
r e a c t  with connect ive- t issue cel ls  f r o m  the hear t  of a p e r so n  
with blood group O (in whose t i s sues  there  a re  no blood group 
isoantigens).  In addition, none of the t i s sues  taken fo r  a d s o r p -  
tion, including r ed  cel ls ,  abolished the f luorescence  of the be -  
vine connect ive- t issue cel ls .  

In connection with the data desc r ibed  above,  the r epo r t s  of a number  of w o r k e r s  to the effect  that hu- 
man  and animal  s e r u m  contains heteroant ibodies ,  i .e. ,  antibodies against  t i s sues  of o ther  spec ies  of an imals ,  
a r e  in teres t ing.  F o r  instance,  an inc rease  in the t i t e r  of antibodies against  r a t  r ed  cel ls  has been descr ibed  
in human s e r a  a f te r  kidney t ransplanta t ion  [14]. Guinea pig s e r u m  contains natura l  cytotoxic antibodies 
against  mouse  thymus cel ls  and, to a l e s s e r  degree ,  against  r a t  thymus cel ls  [12]. Cytotoxic antibodies 
against  mouse lymphocytes  have a lso  been  found in normal  human, rabbi t ,  and guinea pig s e rum;  the cy to-  
toxic effect  of the s e r u m  r i s e s  sha rp ly  a f t e r  t r ea tmen t  of the mouse cel ls  with neuramin idase  [11]. 

The p rob lem of which antigens s t imulate  the fo rma t ion  of heteroant ibodies  in an animal  of another  
spec ies  has not been studied. In some papers  antibodies against  , ' latent" de te rminants  of t i s sues  of the s a m e  
spec ies  have been descr ibed.  F o r  instance,  a whole s e r i e s  of antibodies evident ly  a imed at la tent  d e t e r m i -  
nants of ~/glob.ulin have been found in human s e r u m .  Examples  of antibodies of this type a r e  rheumato id  
f ac to r  [10], antibodies against  the F a b - f r a g m e n t  [8], and antibodies against  o ther  concealed s i tes  on the 
T-globul in  molecule  [9]. 

The resu l t s  of this invest igat ion sugges t  that antigens s t imulat ing the appearance  of antibodies against  
bovine connect ive- t issue cel ls  exis t  in the human body, fo r  the intensi ty of the reac t ions  r i s e s  cons iderab ly  
during act ivat ion of the pathological  p roce s s  ( rheumatic  f eve r ,  myocard ia l  infarction) and also a f t e r  t r a n s -  
plantat ion of an ar t i f ic ia l  valve.  Steffen et al .  [13] demons t ra ted  the p re sence  of b ioehemica l ly  s i m i l a r  
s t r u c t u r e s  in spec i e s - spec i f i c  de te rminants  of bovine and human collagen. On this bas i s  it can be pos tu-  
la ted  that the antibodies found in the p re sen t  invest igations a re  d i rec ted  against  common bovine and human 
antigenic de te rminants .  Under no rma l  conditions in man these  common antigenic de te rminants  of the con- 
nect ive t i s sues  a re  evident ly  " latent ."  To d i scover  whether  " latent"  antigenic de te rminants  identical  with 
the de te rminants  of bovine connective t i ssue  with which the s e r a  of pat ients  with rheumat ic  f eve r  r e a c t  a re  
p resen t  in human connective t i ssue ,  fu r the r  invest igat ions mus t  be c a r r i e d  out. 
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