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Pure  antibodies we re  obtained against  the spec i f ic  de te rminan t  of the group A s t r ep tococca l  
po lysacchar ide .  These antibodies were  studied by the immunof luorescence  method in t i s sue  
sec t ions  of the hea r t  and hear t  valves .  Cross  r eac t ions  were  not found between the group A 
s t r ep tococca l  po lysacchar ide  and m a m m a l i a n  connective t i ssue .  
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Some w o r k e r s  consider  that  autoantibodies against  the connective t i s sue  of the hear t  in rheumat ic  
hea r t  d isease  a re  caused because  the group A s t r ep tococca l  po lysacchar ide  (A-polysaccharide)  and the con- 
nect ive t i s sue  glycoprote in  (CTG1) of the hear t  valves  and other  organs  a r e  c r o s s - r e a c t i n g  (CR) antigens 
[6, 8]. The speci f ic  antigenic de te rminant  for  the po lysacchar ide  is known to be the t e rmina l  de terminant  
of the side chains in which there  is a fi - l inked N-ace ty lg lucosamine  group. The second de te rminant  of A-  
po lysacchar ide  contains r ham nos e  o l igosacchar ides  and it is common to s t rep tococc i  of group A and cer ta in  
other  groups.  S t reptococcal  po lysacchar ide  of the A type has no t e rmina l  de terminant  and it contains only 
rhamnose  o l igosacchar ides  [12]. Goldstein et aI. [8] found that c ros s  reac t ions  with CTG1 depend on the 
common antigenic de terminant ,  which is the spec i f ic  de te rminan t  of the A-po lysaccha r ide  containing N- 
acetylglucos amine.  

The question of the p r e s e n c e  of a CR-de te rminan t  in A-po lysaccha r ide  and CTG1 has not yet been s e t -  
t led,  for  other  w o r k e r s  have obtained negat ive r e su l t s  [10, 11]. 

The s tudy of CR-de te rminan t  of A-po lysacchar ide  and CTG1 has been c a r r i e d  out mainly  with s e r a  
obtained against  the whole mic rob ia l  cell ,  which usually contain a l a rge  a s s o r t m e n t  of antibodies against  
var ious  antigens of the group A s t r ep tococcus .  

The object  of this invest igat ion was to obtain pu re  antibodies against  the spec i f ic  de te rminant  of the 
group A s t r ep tococca l  po lysacchar ide  and to t e s t  these  antibodies by the indirect  immunof luo re scence  
method on t i s sue  sec t ions  of the human and animal  hea r t  and hea r t  va lves .  

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

Sera  with a high t i t e r  of antibodies against  A-po lysaccha r ide  were  obtained by immunizat ion of r a b -  
bits  with increas ing  doses ( f rom 0.5 to 2 �9 10 s) of group A type I s t r ep tococca l  cells killed by heating and 
t r e a t ed  with pepsin  to r e m o v e  cell  wall  prote ins  [13]. The cul ture  was grown on mea t  med ium or on broth  
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Fig. 1. Reaction of pure  
antibodies against A-poly-  
sacchar ide  with the A-poly-  
saechaxide preparat ion.  Cen- 
t ra l  well contains pure  anti-  
bodies (9 mg/ml) ;  per iphera l  
wells (1-5) contain A-polysac-  
charide (50-12 pg/ml). 

containing casein  hydrolysate .  Antibodies against A-polysacchar ide  
were  isolated by the method of Oster land et al. [14] f r om s e r a  ob- 
tained af ter  two or th ree  cycles of immunization.  To remove  anti-  
bodies against other  s t rep tococca l  antigens the s e r a  were  f i r s t  ab- 
so rbed  with an A-var ian t  culture.  The precipi ta te  formed on mixing 
se rum with polysacchar ide  (optimal dose f r o m  50 to 12.5 /~g/ml 
serum) was washed off in neutra l  sal t  solution, dissociated at pH 
2.65, and applied to a Sephadex G-100 column. The eluted fract ions 
were  neutra l ized and the i r  prote in  content was de te rminedby Lowry 's  
method and their  polysacchar ide  content was es t imated  as rhamnose .  
Fract ions containing prote in  but not rhamnose  were  lyophil ieally 
dr ied and tes ted  for antibodies against  A-polysacchar ide .  Sera  con- 
cent ra ted  fivefold and prepara t ions  of pure antibodies (5-10 mg p ro -  
te in/ml)  were  tes ted  tn the precipi ta t ion tes t  (PT) and by immuno- 
e lec t rophores i s  (IEP) in gel (modification of the methods of Zi l 'ber  
and Abelev [3]) with the various antigens of the group A and A-var iant  
s t reptococci .  Streptococcal  polysacchar ides  of group A and A-va r i -  

ant and a mucopeptide isolated f r o m  the A-var ian t  cul ture were  obtained f r o m  the cell  walls by t rea tment  
with formamide  af ter  p re l imina ry  degradation of the prote ins  by a pro teoly t ic  enzyme [13]. Fract ions  con- 
taining cell  wall prote ins  and nonprotein antigens, e.g. ,  polyglycerophosphate (PGP) and antigen E 4 [15], 
were  isolated by prepara t ive  e lec t rophores i s  f rom saline ext rac ts  (HC1 extrac ts)  obtained f r o m  group A type 
type I s t reptococcus .  To determine the specif ic i ty  of the reac t ions  with A-polysacchar ide ,  the s e r a  and 
prepara t ions  of pure  antibodies were  absorbed with mucopeptide (10-50 mg/ml) ,  and also with prepara t ions  
of A or  A-var ian t  polysacchar ides  (0.2-2 mg/ral) .  The reac t ion  of antibodies with A-polysacchar ide  was 
inhibited with synthetic  N-acetylglucosamine (fl-rotation,  80 mg/ml) .  To tes t  antibodies against A-poly-  
sacchar ide  on t issue sections in the indirect  immunof luorescence  method, antibodies against rabbi t  IgG 
labeled with f luorescein  isothiocyanate were  used. The antibodies were  isolated with the aid of an immu-  
nosorbent  [7]. The method of p repara t ion  and labeling of the antibodies and also the method of prepara t ion  
of the t issue sect ions were  descr ibed  previous ly  [2]. 

Pure  antibodies against A-polysaechar ide  (1.5 mg pro te in /ml)  were  tes ted  on t issue sections of guinea 
pig, bovine, and human hear t  and on t i ssue sect ions of bovine and human hear t  valves.  A prepara t ion  of 
normal  rabbi t  immunoglobulin and antibodies against DNP, in the same concentrat ion as antibodies against 
A-polysacchar ide ,  were  used as the control .  The t i ssue sect ions were  t r ea t ed  for  between 45 rain and 2 h 
at 18-20~ or for  30 rain at 18-20~ followed by 18 h at 4~ [9]. Labeled antibodies were  applied to the sec -  
tions for  35 rain. 

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

Sera  obtained af ter  two or th ree  cycles of immunization of rabbits  with the peps in - t r ea t ed  group A 
s t rep tococca l  cul ture formed one precipi ta t ion band in agar gel when tes ted  with A-polysacchar ide  (10.0- 
0.03 mg/ml) .  

Absorption of the s e r a  with the A .va r i an t  cu l tu re  abolished the reac t ion  with PGP and with antigen Er 
antibodies against which were  p resen t  in some se ra ,  but did not remove  antibodies against A-polysaccha-  
r ide .  Adsorption of the s e r a  with mucopeptide l ikewise did not reduce  the t i te r  of the antibodies against A- 
polysacchar ide ,  indicating the absence of reac t ions  in this pa r t i cu la r  sys t em on account of mucopeptide. 
Fract ions  containing antibodies against A-polysacchar ide  were  tes ted  by immunoe l ec t ropho re s i sw i th se rum 
against rabbi t  s e r u m  prote ins .  In th[s case one precipi ta t ion  band located  in the zone of IgG mobili ty was 
obtained. Altogether s ix  se r i e s  of prepara t ions  of pure  antibodies were  obtained. All these prepara t ions  
r eac ted  with A-polysacchar ide  (Fig. 1) but did not r eac t  with other  antigens contained in HCl-ext rac ts  of 
group A s t reptococcus  with the A-var ian t  polysacchar ide .  The reac t ion  of the antibodies with polysaccha-  
r ide  could be inhibited by synthetic  N-acetylglueosamine or by the A-polysacchar ide  prepara t ion .  

In the tes ts  of the antibodies against A-polysacchar ide  on t i ssue  sect ions of the bovine, guinea pig, 
and human hear t  and hear t  valves,  f luorescence  was complete ly  absent.  Meanwhile, during tes ts  of the 
same prepara t ions  of antibodies in the immunofluoreseenee tes t  on skin and thymus t i ssues  f r om man and 
various species  of animals,  posit ive resu l t s  were  obtained [5]. 
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Cross reac t ions  between the group A s t rep tococca l  polysacchaxide and the connective t issue of the 
hear t  were  thus not obtained in studies by the immunofluorescence method using pure  antibodies against the 
specif ic  determinant  of the A-polysacchaxide.  

These resu l t s  agree  with those of investigations by the immtmofluorescence method of whole anti-  
s t rep tococca l  s e r a  [11]. Cross  reac t ions  found by some workers  could thus have depended on the p resence  
of antibodies in the i r  s e r a  against other  s t rep tococca l  antigens. Meanwhile the possibi l i ty  cannot be ruled 
out that the posi t ive resu l t s  descr ibed  by cer ta in  workers  [6, 8] could be at t r ibuted to the fact that to study 
c ro s s - r e a c t i ons  with polysaechar[de  they used prepara t ions  of glycoprotein obtained by extract ion with urea 
f rom connective t issue prev ious ly  t r ea ted  with TCA at a high t empera tu re .  Trea tment  of the t i ssues  in this 
way could evidently cause the CR determinant  of connective t issue to become access ib le  to antibodies. 

In previous  investigations the wr i t e r s  found a reac t ion  of ant[s t reptococcal  s e r a  with inters t i t ia l  con- 
nect[ve t i ssue af te r  t r ea tmen t  of the sect ions with s t rep tococca l  pro te inase .  On this basis it was postulated 
that antigens capable of reac t ing  with ant[s t reptococcal  s e r a  axe "concealed" antigens [1, 4]. The produc-  
tion of pure antibodies against  the specif ic  determinant  of A-polysacchaxide p resen ts  opportunities for  the 
fur ther  study of this question. 
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