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Antigens of  s e v e r a l  m i c r o o r g a n i s m s  a re  known to contain common antigenic de te rminan ts  with t i s sue  
ant igens and to belong to what a re  known as c r o s s - r e a c t i n g  antigens (CRA). It  has been shown that  autoant i -  
bodies m a y  appea r  against  ce r t a in  s t r ep tococca l  CRA, but the ro le  of these  antigens in the genes i s  of an auto-  
immune p roces s  has not been fully studied. Meanwhile under  ce r t a in  conditions CRA can evidently p romote  
the long pe r s i s t ence  of a pathogenic agent  in the body in man  and an imals ,  thus giving r i s e  to the phenomenon 
of mic rob i a l  m i m i c r y  [7]. CRA of m a m m a l i a n  t i s sues  and the human pathogenic group  A s t rep tococcus  have 
been desc r ibed  by s e v e r a l  w o r k e r s .  CRA common  with components  of the m y o c a r d i u m  [7, 9, 13, 15] and an t i -  
gens of the rena l  g lomeru l i  [14] have been found. A c r o s s  reac t ion  of the group po lysacchar ide  of  group A 
s t rep tococcus  with the components  of some m a m m a l i a n  epi thel ial  t i s sues  and, in pa r t i cu l a r ,  the epi thel ia l  
re t icu lum of the thymus  [2, 8], has been recorded .  Antigens of  m i c r o o r g a n i s m s  common  with the components  
of thymus t i s sues  m a y  be of spec ia l  impor tance  f rom the standpoint of  r ep re sen ta t i on  of he te roorgan ic  ant i -  
gens in this cen t ra l  lymphoid o rgan  [1, 8, 12], for  the function of the thymus evidently de te rmines  the deve lop-  
men t  of na tura l  immunologic  to le rance  to antigens of  the body 's  own t i s sues  [11]. Dis turbance  of to le rance  
is  known to lead to the deve lopment  of an auto immune r e s p o n s e .  Some  infect ious p r o c e s s e s  a r e  accompanied  
by a m a r k e d  au to immane  reac t ion ,  espec ia l ly  in rheumat ic  f eve r ,  a d i sease  caused  by a group A s t rep tococcus  
[6]. Bes ides  the intact  s t r ep tococcus ,  in rheumat ic  f eve r  its L - f o r m ,  capable  of long p e r s i s t e n c e  in m a m m a l i -  
an t i s sues  [4] and of causing a chronic  p r o g r e s s i v e  d i sease  with iramunopathologic d i s tu rbances  in ca se s  of 
exper imenta l  infection [4, 5], can a lso  be isola ted .  The p r e sence  of L - f o r m s  in pat ients  with rheumat ic  f eve r  
has  been conf i rmed  se ro log ica l ly  [10]. However ,  the pathogenetie ro le  of L - f o r m s  of s t rep tococcus  in this 
d i sease  has not yet been fully explained,  and for  tlmt r e a s o n  the s e a r c h  fo r  CRA in L - f o r m s  of s t r ep tococcus  
and in human t i s sue s  is worthwhile.  In a previous  invest igat ion the p r e s e n c e  of CRA was es tab l i shed  in s table  
L - f o r m s  of group A s t rep tococcus  and in the p l a sma  m e m b r a n e  of m u s c l e  f ibers  f rom the human myoca rd ium.  

In the invest igat ion now desc r ibed  c r o s s - r e a c t i o n s  between antigenic components  of s table  L - f o r m s  of 
group A s t rep tococcus  and myoid  ce l l s  of the human thymus were  studied by an immunof luorescence  method.  

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

E x p e r i m e n t s  we re  c a r r i e d  out on t i s s ue s  of the human thymus  obtained at t hymec tomy  on pat ients  with 
myas then ia  and also the thymus of pe r sons  dying f rom acute t r a u m a  and with blood groups 0, II, and HI. L iver  
t i s sue  was used  as the control .  Sect ions of the o rgans  5 p thick were  cut in a c r y o s t a t  f rom t i s sue  f rozen to 
-76~C and fixed in cold acetone (2 rain at  4~ In some  ca se s  the t i s sues  were  t r ea t ed  by Z a b r i s k i e ' s  method 

[151. 

The an imals  were  immunized  with a cul ture  of L - f o r m s  {strain L-406) ,  i sola ted in 1963 f rom the blood 
of a pat ient  with rheumat ic  ca rd i t i s ,  and r e v e r t e d  init ial ly into a group A s t rep tococcus ,  d is in tegra ted  by 
heating and thawing. This  s t r a i n  was cul tured for  15 yea r s  in nutr ient  medium,  and at  the p r e sen t  t ime  r e -  
ve r s [on  to its or ig inal  f o r m  cannot be obtained.  The cul ture  of L - f o r m s  was g r o w n o n m e d k u n b a s e d o n a d i g e s t  
of bovine hea r t  m u s c l e  or  case in  hydro lysa te  with the  addition of  ho r se  s e r u m  (10%, penicil l in (100 i .u . /ml) ,  
and an osmot ic  s t ab i l i ze r  [10]. 
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Fig.  1. Sect ions through human rnyocardium: a) t r e a t m e n t  
with s e r u m  of rnyasthenia  pat ient  containing antibodies 
agains t  antigens of s t r i a t ed  musc l e  f ibers ;  r eac t ion  in zone 
of  A disks of m u s c l e  f ibers ;  b) t r e a t m e n t  with r abb i t  s e r u m  
against  antigens of L - f o r m s  of group A s t rep tococcus ;  r e -  
action in zone of s a r c o l e m m a  of musc le  f iber .  He re  and 
in Fig .  2 - ind i rec t  i rnrnunofluorescence method.  Magnif i -  
cation: object ive  40 (water immers ion ) ,  ocu la r ,  hornal 3. 

Fig .  2. Sections through human thymus:  a) t r e a t m e n t  with s e r u m  of rnyasthenia pat ient  con-  
tainting antibodies aga ins t  ant igens of  s t r i a t ed  m u s c l e  f ibe r s ,  r eac t ion  extends ove r  all  a r e a s  of 
cy top lasm of thymus rnyoid cel ls ;  b, c) t r e a t m e n t  with s e r u m  agains t  antigens of s t r ep tococca l  
L - f o r m s ;  b) reac t ion  local ized in outer  zone of cytoplasrn of rnyoid cell;  c) group of rnyoid ce i l s  
in rnedul lary  zone of thymus;  reac t ion  at  p e r i p h e r y  of cel ls ;  d) t r e a t m e n t  with s e r u m  agains t  
s t r ep tococca l  L - f o r m s  absorbed  beforehand with cul ture  of L - f o r m s ;  no reac t ion .  

Hyper tmrnune  s e r u m  to L - f o r m s  was obtained by imrnunizing rabbi t s  by the combined scheme  desc r ibed  
p rev ious ly  [3]. This  s e r u m  reac t ed  with antigens of L - f o r m s  in the imrnunofluorescenee t e s t  in a dilution of 
! : 20-1 : 80, in the gel prec ip i ta t ion  t e s t  in dilutions of 1 : 8-1 : 16, and in the pas s ive  hernagglutination t e s t  in 
a di!ution of 1 : 100,000. In pa ra l l e l  t e s t s  a p repa ra t ion  of antibodies (900 #g p ro te in /ml )  obtained by a b s o r p -  
t ion of an t i s e rum with a suspens ion of cul ture  of L - f o r m s ,  followed by elution of the antibodies with g lyc ine-  
HCI buffer ,  pH 2.6, was used.  N o r m a l  rabb i t  s e r u m  (1: 10, 1: 20) and s e r u m  f rom patients  with rnyasthenia  
(1 : 100) were  used as the control .  Luminescen t  antibodies against  human and rabbi t  irnrnunoglobulins were  
p r e p a r e d  by the method desc r ibed  in [8]. Detai ls  of the conduct of the imrnunof luorescence t e s t  were  descr ibed  
p rev ious ly  [3]. 
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EXPERIMENTAL RESULTS 

On treatment of sections through the human thymus with serum of myasthenia patients containing anti- 
bodies against antigens of A disks of striated muscle fibers (Fig. In), followed by application of antibodies 
against human IgG labeled with fluorescein isothiocyanate, muscle antigens could be demonstrated in the 
medullary zone of the lobules in large round cells (myoid cells), the intensity of luminescence of which was 
assessed at 3+ on a 4+ system (Fig. 2a). Preliminary absorption of the serum with homogenate of cardiac 

or skeletal muscles (2 : I) prevented the reaction both with muscle fibers and with thymus myoid cells. Ab- 
sorption with liver homogenate did not affect the character of the reaction. On treatment of sections of human 
myocardinm with rabbit antiserum against streptococcal L-forms, followed by application of fluorescent anti- 
bodies against rabbit IgG, specific luminescence was observed in the zone of the sarcolemma of the muscle 
fibers, with an intensity estimated at 3+ (Fig. ib). On treatment of thymus sections with serum against 
streptococcal L-forms or with eluate of antibodies against antigens of L-forms obtained from this serum, a 
reaction of fluorescence was found (intensity 3+) in the peripheral region of the cytoplasm of the myoid cells 
(Fig. 2b). Absorption of antiserum against L-forms of streptococcus by heart tissue hornogenate prevented 
the reaction both with components of myocardial muscle fibers and with antigens from the peripheral zone of 
the cytoplasm of thymus myoid cells. The same result was obtained by absorption of the serum with a sus- 
pension of a culture of L-forms grown either on meat or on casein medium (Fig. 2). Adsorption of the serum 
with liver tissue homogenate and with nutrient medium did not affect the result of the reaction. 

The investigation thus showed thai sera of rabbits immunized with a culture of stable L-forms of strepto- 
coccus contain antibodies which react not only with antigen of the L-forms themselves, but also with antigenic 
components of the peripheral zone of cytoplasm of myoid cells of the human thymus and muscle fiber cells 
of the human myocardium. Since it was shown previously [3] by an immunomorphologic method that an anti- 
gen common to streptococcal L-forms and myocardial muscle fibers is localized in the cell membrane of 
muscle fibers, it can be tentatively suggested that the CRA in myoid cells is also located in the cytoplasmic 
meznbrane. As already stated, the presence of a CRA in microorganisms is linked not only with the appear- 
ance of autoimmune reactions, but also with the condition of immunologic unresponsiveness, leading to micro- 
bial mimicry [7]. In this connection the common nature of the antigenic determinants of the cytoplasmic 
membrane ol streptococcal L-forms and human somatic cell membranes in some cases may be the cause 
of mimicry and the large persistence of these microorganisms in the body, and in others the cause of develop- 
ment of an autoLmmune reaction. In the case examined above both muscle cells and thymus myoid cells may 
act as target for the autoantibodies, with the consequent disturbance of thymus function connected with the 
formation of natural immunologic tolerance to muscle antigens [I]. 
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