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The location of a c ross- reac t ing  antigen common to streptococci and human and animal 
tissues was studied by the indirect immunofiuorescence method, using pure antibodies 
against the polysaccharide of group A streptococci and pure antibodies against rabbit 
immunoglobulins, labeled with fluorescein isothiocyanate, in epithelial cells of ecto- 
dermal  origin, namely the skin, salivary ducts, mucous membrane of the mouth, esopha- 
gus, lower part  of the rectum, and cervix uteri ,  and in elements of the epithelium of the 
thymus. The discovery of the cross-react ing antigen is interesting in connection with 
the study of mechanisms of development of immunopathological processes  in man con- 
nected with streptococcal infection and with the investigation of the structure,  function, 
and pathology of the thymus. 
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Previous investigations have shown that antibodies against the polysaccharide of group A streptococci 
(A polysaccaride),  as tested by the indirect immunofluorescence method, react  with epithelial elements 
of the skin and thymus of man and animals [4to These reactions are  found in all t issues so far studied and 
they are unconnected with isoantibodies. Antibodies reacting with antigen of epithelial elements have been 
shown to be directed toward the terminal determinant specific for A polysaccharide which, as some workers 
[7] have found, contains fi-N-acetylglucosamine. The specificity of the reaction of the antibodies with 
epithelial t issue antigen has been demonstrated by inhibition by A polysaecharide and by synthetic N-aeetyl- 
glucosamine (with ~ rotation). The study of the localization and distribution of cross-react ing (CR) antigens 
in human and animal tissues is important in connection with the study of the mechanisms of tissue damage 
in autoimmune processes .  Production of pure antibodies against individual antigenic determinants has pre-  
sented wide opportunities for precise  investigation of the localization of such determinants in the tissues 
and also for the study of certain aspects of histogenesis of some epithelial t issues,  including the epithelium 
of the thymus. 

In the investigation described below the method of indirect immunofluorescence with pure antibodies 
against the polysaccharide of group A streptococci was used to study the distribution of CR antigen in the 
epithelial t issues of some species of mammals. 

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

Preparat ions of pure antibodies against group A streptococcal polysaccharide were used. Serum 
containing ant~odies against A polysaccaride were obtained by immunizing rabbits with a heat-killed cul- 
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Fig.  1. Detect ion of CR antigen in sect ions of va r ious  human and ani-  
mal  t i ssues ;  at human (blood group 0) skin: local izat ion of CR antigen 
in pe r iphe ra l  zone of cy top lasm in cel ls  of basa l  l ayer  of epithelium; 
b) sect ion through ce rv ix  uter i  of a mouse:  f luorescence  of  cy top lasm 
of cel ls  in all l a y e r s  of  epi thel ium; c) sect ion through mouse  cornea:  
no react ion;  d) sect ion through human thymus removed at thymectomy-  
reac t ion  in pe r iphe ra l  zone of cy top lasm and p r o c e s s e s  of s te l la te  
cel ls  of epithel ial  re t iculum;  e) sect ion through guinea pig thymus r e -  
moved 24 h a f te r  i r rad ia t ion  (1000 R): reac t ion  with cy top lasm of 
cel ls  of pe r iphe ra l  zone of H a s s a l l ' s  co rpusc les  and of epithelial  r e t i c -  
ulum surrounding co rpusc l e s .  Indirect  immunof luorescenee  method. 
Object ive 40• (water immers ion ) ,  ocular  3• (homal). 

ture of group A streptococci (type I), treated with pepsin by Krause's method [6]. The A polysaecaride was 
isolated by Fuller's method [5]. 

Pure antibodies against the polysaoearide were obtained by the method of Osterland and Krause [8] 
by decomposing the precipitate containing the antigen-antibody complex in an acid medium, followed by 
chromatography on Sephadex G-100. The preparation of pure antibodies contained from 300 to 750 /zg 
protein/ml. To remove antibodies against other streptococcal antigens the sera were first absorbed with 
a culture of group A streptococci of a variant containing polysaeeharide without the terminal determinant 
(fl-N-aeetylglueosamine) [7]. The method of isolation and labeling of pure antibodies against rabbit immu- 
noglobulins with fluorescein isothiocyanate was described previously [3]. 

Most of the investigations were carried out on mouse tissues. Organs from rats, guinea pigs, and 
rabbits, bovine organs, and human organs (including those of a 12-20-week fetus) from persons of different 
blood groups also were used. Tissues of the skin, eye, salivary glands, mucous membrane of th e mouth, 
esophagus, stomach, rectum, large intestine, urinary bladder, uterus, and cervix uteri, and from the thymus 
and other organs were investigated. Sections 4-5 p in thickness were cut in a cryostat (-20~ frozen 
unfixed tissue. Antibodies against streptococci polysaccharidewereapplied to unfixed sections for 45 rain 
at room temperature, after which the sections were washed in 0.85% sodium chloride solution (pH 7.07 with 
phosphate buffer for 10 rain, treated under the same conditions with pure antibodies or with serum against 
rabbit immunoglobulins labeled with fluoreseein isothiooyanate, and after rinsing for I0 rain they were 
mounted in neutral glycerol. 

EXPERIMENTAL RESULTS 

Tests of the preparation of antibodies against A polysaccharide on sections of human, mouse, rat, 
guinea pig, and rabbit skin tissues revealed bright fluorescence of the peripheral zone of cytoplasm in cells 
of the basal layer of the stratified squamous epithelium (Fig. la). 
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A reac t ion  also was obs e rved  with the cy top lasm of the cel ls  of the appendages of the skin. The  cel ls  
of the m o r e  highly d i f fe rent ia ted  l a y e r s  of the ep ide rmis ,  of the d e r m i s  i t se l f ,  of the s t r ia ted  musc le  ad ja -  
cent to the skin,  the blood v e s s e l s ,  ne rve  t runks ,  and o ther  s t r u c t u r e s  in the skin t i s sues  (f ibers and ground 
substance) did not r e a c t  with ant ibodies  against  A po lysaccha r ide .  Invest igat ion of sect ions  through the 
epi thel ium of other  o rgans  r evea l ed  spec i f ic  f luorescence  in the cy top lasm of ce l l s  of the ba sa l  l aye r  of the 
s t ra t i f ied  squamous  epi thel ium of the mucous  m e m b r a n e  of the s c l e r a ,  the mouse ,  the s a l i va ry  ducts ,  e s o -  
phagus ,  and lower  th i rd  of  the r e c t u m .  The  mouse  esophagus was inves t igated at all l eve ls ,  including the 
an t e r io r  p a r t  of the s tomach ,  which a lso  g a v e  a pos i t ive  reac t ion .  

F luo rescence  was  obse rved  in sec t ions  through the mucous  m e m b r a n e  of the ce rv ix  u t e r i  in the cyto-  
p l a s m  of cel ls  in all  l a y e r s  of the epi thel ium (Fig. lb) .  Epi thel ial  ce l l s  of  the co rnea  and of the mucous  
m e m b r a n e  of the s tomach ,  the p r o x i m a l  p a r t s  of the r ec tum,  the l a rge  intes t ine,  u r ina ry  b ladder ,  and the 
body and tubes of  the u te rus  did not r e a c t  with antibodies aga ins t  s t r ep tococca l  po lysacehar ide  (Fig. l c ) .  
As well  as the t i s s ue s  l is ted above,  pos i t ive  reac t ions  were  obtained with the epi thel ium of the thymus f rom 
man  and an imals  (guinea pig,  rabbi t ,  r a t ,  mouse) .  

Invest igat ion of sec t ions  through the an imal  thymus revea led  specif ic  f luorescence  in the cy top lasm 
of pe r iphe ra l  e l ements  of H a s s a l l ' s  co rpusc le s  and of individual epithel ial  ce l ls  surrounding the corpusc les .  
In sect ions  through t i s sues  of the human thymus,  bes ides  the cel ls  composing the thymic co rpusc le s  and 
e l emen t s  of  the medu l l a ry  zone, a reac t ion  also was obse rved  with antigen in the cy top lasm of the cel ls  
of the b a s a l  epi thel ium of the cor t ica l  zone, located at the p e r i p h e r y  of the lobule. 

Invest igat ion of sec t ions  through t i s sues  of the human thymus (obtained at t hymec tomy on a pat ient  
with myas then ia  g rav i s ) ,  with a sharp ly  reduced n u m b e r  of lymphocytes ,  showed that the antibodies reac ted  
with antigen located in the p e r i p h e r a l  zone of the cy top lasm and p r o c e s s e s  of the s te l la te  cel ls  of the thy- 
mus ,  fo rming  the epi thel ial  r e t i cu lum,  and cel ls  of the cor t ica l  (basal) epi thel ium of the lobule (Fig. ld) .  
In the study of sect ions  of the guinea pig thymus r emoved  24-72 h a f t e r  i r r ad ia t ion  (1000 R), as a resu l t  
of which p rac t i ca l ly  al l  the lymphocytes  d i sappea red  f r o m  the thymus but the epithel ial  t i ssue  r emained ,  
f luo rescence  was obs e rved  only in cel ls  of the epithel ial  bands in the cen te r  of the lobule (Fig. l e ) .  Antigens 
in cel ls  of the cor t ica l  epi thel ium of the guinea pig thymus did not r e a c t  with antibodies against  A poly-  
sacchar ide .  In control  e x p e r i m e n t s  to tes t  rabbi t  immunoglobul ins  containing antibodies against  d in i t ro-  
phenyl  and also immunoglobul ins  i so la ted  f r o m  no rma l  rabbi t  s e r u m  (with the s a m e  pro te in  content as the 
p r e p a r a t i o n  of antibodies against  A polysacchar ide)  f luorescence  of the epithelial  cel ls  was absent .  Inhibi- 
tion of antibodies against  A po lysaecha r ide  by N aee ty lg lucosamine  (a synthetic p repa ra t ion  with fi rotat ion,  
80 mg/750 pg antibody protein)  inhibited the reac t ion  of the antibodies with the epi thel ial  e l emen t s  of the 
t i s sues .  

The  expe r imen t s  thus showed that a CR de te rminant ,  common to the po lysacchar ide  of group A s t r e p -  
tococci  and antigens of the cel ls  of some epi thel ial  t i s sues ,  is found in man and in va r ious  spec ies  of ani-  
ma l s .  Th i s  CR antigen is  located in the p e r i p h e r a l  zone of the cy top lasm of the epithelial  ce l l s  of the skin 
and of the mucous m e m b r a n e s  of  the mouth,  esophagus ,  sa l iva ry  ducts ,  the lower  pa r t  o f  the r e c tum,  and 
the ce rv ix  u te r i .  T h e s e  t i s sues  s h a r e  a common ec tode rma l  or igin.  The pos i t ive  reac t ions  obtained with 
e l emen t s  of the epi thel ia l  r ee t i cu lum of the thymus point to i t s  e c tode rma l  na ture .  The  resu l t s  a re  i n t e r e s t -  
ing f r o m  the point of v iew of explaining the m e c h a n i s m s  of development  of t i s sue  pathology in autoimmune 
p r o c e s s e s  in man connected with s t r ep tococca l  infection. 

Another  p r o m i s i n g  field is  the use  of antibodies against  this CR antigen as  a label with which to study 
the h i s togenes i s  of epithelial  t i s sues ,  including the epi thel ium of the thymus .  

The  d i scovery  of CR antigen in the thymus is pa r t i cu l a r ly  in te res t ing ,  because  this organ is  the t a rge t  
o rgan  in s e v e r a l  autoimmune p r o c e s s e s ,  including in rheumat ic  fever  [1, 2, 9]. 
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