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The use of the gel precipitation test  showed that adsorption of preparations of human IgG, the 
Fc fragments isolated from them, and of preparations of rabbit IgG with cultures of group A 
streptococcus inhibits the reaction of these preparations with antiglobulin sera.  No inhibition 
of reactions of F(ab'}2 fragments took place as a resul t  of their  adsorption by the same cultures. 
The results confirm that certain strains of group A streptoccocus contain immunoglobulin re -  
ceptors (Ig receptors), capable of reacting with Fc sites of human and rabbit IgG. The Ig re -  
ceptors were shown to be destroyed by pepsin. No Ig receptors could be found by the use of 
this method in hydrochloric acid extracts obtained from streptococci containing these receptors.  
The method used in the investigation is suitable for detecting the presence of Ig receptors in 
streptococcal cultures. 

KEY WORDS: group A streptococcus; immunoglobulin receptors~ 

!mmunoglobulin receptors (Ig receptors) reacting with the four subclasses of human IgG and with rabbit 
IgG have been found in streptococci of groups A, C, and G. Reactions with Ig receptors do not take place on 
account of the combining site of the antibodies. However, reactions with the Fc fragment of the immunoglobu- 
lins could not be obtained [9]. According to other observations, the Ig receptor reacts with Fc regions of 
IgG [7]. It is not yet clear whether the Ig receptors are destroyed by proteolytic enzymes. On treatment of 
whole microbial cells with trypsin only a partial decrease in the intensity of reactions connected with Ig 
receptors could be obtained [6]. The problem regarding the presence of Ig receptors in HC1 extracts pre- 
pared from streptococci likewise has not been completely solved. Accbrding to some data, Ig receptors are 
almost completely destroyed in the course of 10 rain at pH 2.0 and at 96~ i.e., under the conditions used 
for preparing HCI extracts [6]. According to other observations, Ig receptors can be found in large numbers 
in HC1 extracts [8]. 

The objects of the present investigation were: 1/to detect Ig receptors by testing preparations of im- 
munoglobulins and also F(ab'12 and Fc fragments before and after adsorption with cultures of group A strepto- 
coccus, by the immunodiffusion method with antiglobulin sera; 2) to study the sensitivity of Ig receptors to a 
proteolyt[c enzyme; 31 to search for Ig receptors in HCI extracts obtained from group A streptococcus. 

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

Cultures of group A streptococci of the following types were used: 1 (Nos. 2/55 and 2/49), 5 (No. 6/55), 
29 (No. 15/55), and 17 (No. 10/55),* and also a culture of an A variant of streptococcus (No. 32/18).~ A 24-h 
culture grown on broth with casein digest was washed off 3 t imes with 0.85% NaC1 solution and killed by heating 
to 56-58@C for 60 rain~ On treatment with pepsin (Soviet preparation, from Moscow/ 10 ml of 0.25% pepsin 
solution was added to 1 o 1012 heat-killed miorobial cells. The microbial mass, whether untreated with pepsin 
or treated and carefully washed, was freeze-dried and used for adsorption, tIC1 extracts were prepared from 
unheated cultures and cultures not treated with pepsin [10]. 

*Prague Collection. Obtained from J.  Rott (Czechoslovakia). 
tObtalned from McCarty (USA). 
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Fig. 1. Testing of sera against human and rabbit serum globulins with 
preparations of IgG, F (ab') 2 fragments, and Fc fragments. Central wells 
contain: sera against rabbit (A) and human (B) serum globulins. Periph- 
eral wells contain.. 1) preparation of rabbit (A) and human {B) IgG in con- 
centrations of 1 mg/ml;  2) preparations of F(ab') 2 fragments of rabbits 
(A) and human (B) IgG in concentrations of 500 ~g/ml; 3) preparation of 
Fc fragments of human IgG (300 #g/ml). 

Fig. 2. Adsorption of preparation of rabbit IgG by cultures of group A 
streptococcus. Central wells contain serum against rabbit globulins. 
Peripheral wells (1-6) contain: 1) preparation of rabbit IgG (500-15 
~g/ml); 2) preparation of rabbit IgG adsorbed with cultures of group A 
streptococcus of types 1 (a), 5 (b), and 29 (c); 3) preparation of rabbit 
IgG adsorbed by cultures of group A streptococcus of types 1 (a), 5 (b), 
and 29 (c), t reated with pepsin. 

Preparations of IgG, and also F(ab92 fragments and Fc s isolated from human IgG were used.* 
Preparations of rabbit IgG (from Calbioehem and Serva) and a preparation of F(ab')2 fragments obtained from 
rabbit IgG also were used.~ 

To ca r ry  out adsorption, 20 rag freeze-dried streptococcal culture, treated or untreated with pepsin, or 
2 ml of freeze-dried HC1 extracts (4 mg protein) was added to solutions of the above-mentioned preparations 
in a volume of 0.2 ml and in a concentration of 125-500 ~g/ml. The mixture was kept for 2 h at 37~C and 
overnight at 4~ 

A fter centrifugation the supernatant was tested in the agar gel diffusion test  (DT). Unadsorbedprepara- 
tions of IgG, F(ab') 2 fragments and Fc fragments were used as the control. Tests were carried out with sera 
of rabbits immunized with the globulin fraction isolated from human serum and also with donkey serum against 
rabbit globulins .$ Antibodies against rabbit IgG isolated from antiglobulin serum by means of an immuno- 
sorbent prepared by the method of Avrameas and Ternynck [5], also were used as described previously [2]. 

EXPERIMENTAL RESULTS 

Antibodies against IgG and F(ab') 2 fragments were detected in the antiserum against rabbit globulins. 
Serum against human globulins contained antibodies against IgG and F(ab')2 fragments and Fc fragments 
(F~. I). 

*Prepared in the Laboratory of Luminescent Diagnostic Sera, N. F.  Gamaleya Institute o f  Epidemiology and 
Microbiology, Academy of M~tical Sciences of the USSR. 
~This preparation was supplied by Professor  R. S. Nezlin (Institute of Molecular Biology, Academy of Sci- 
ences of the USSR). 

The sera were prepared in the Laboratory of Luminescent Diagnostic Sera, N. F.  Gamaleya Institute of 
Epidemiology and Microbiology, Academy of Medical Sciences of the USSR. 
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Fig.  3. Adsorpt ion of p repara t ions  of F(ab') 2 
and Fc f ragments  o f  a cu l tu re  of A var ian t  of 
s t rep tococcus  obtained f rom human lgG. 
Cent ra l  wells contain se rum against  human 
globulins.  P e r i p h e r a l  wells  contain: 1) p repa -  
ra t ion  of Fc f ragments  (300-9 #g /ml ) ;  2) 
p repara t ion  of F(ab')2 f ragments  (500-15 
# g / m l ) .  a) Unadsorbed prepara t ions ;  b) ad-  
sorbed.  

Adsorpt ion  of p repara t ions  of human o r  rabbi t  IgG by cul tures  of group A type 1 andA var iants  of 
s t r ep tococcus  caused a lmost  comple te  inhibition of reac t ions  of the immunoglobulins with se ra  containing 
antibodies against  t he se  immunoglobulins .  Adsorpt ion with group A type 5 s t rep tococcus  reduced  the intensi ty  
of the reac t ion  of  IgG prepara t ions  when t e s t ed  with the same sera~ Group A s t rep tococc i  of types  17 and 29 
had no such action.  T rea tmen t  of cu l tures  of  group A type 1 s t rep tococcus  and A var ian t  of s t reptococcus  
with pepsin made  them unable to inhibit the reac t ions  of p repara t ions  of human o r  rabbi t  IgG with the c o r r e -  
sponding s e r a  (Fig. 2). 

A s a r e su l t  of adsorpt ion of normal  rabbi t  s e r a  with cul tures  of group A type 1 s t rep tococcus  and of 
A variant  of  s t rep tococcus  a sharp d e c r e a s e  took place in the intensi ty of the reac t ion  of these  se ra  when 
t e s t ed  in DT in gel with antibodies against  rabbi t  IgG. Adsorpt ion of  the above-ment ioned s e r a  with type 29 
s t rep tococcus  had no such action. 

Adsorpt ion of F (ab')2 f ragments  isolated f rom human o r  rabbi t  IgG with cu l tu res  of  group A s t rep to-  
coccus  of different  types and of A var ian t  of s t rep tococcus  did not lead to inh2bition of the reac t ion  of these  
p repa ra t ions  with antiglobulins se ra .  Meanwhile a cu l ture  of group A s t rep tococcus  type  I o r  A var ian t  
caused inhibition of reac t ions  of the Fc f ragments  with antiglobulin se rum (Fig. 3)~ 

The  tIC1 ex t rac t  p r epa red  f rom group A s t rep tococc i  of types 1, 5, and 29 did not cause  inhibition of 
the  r eac t ion  of IgG prepara t ions  with antiglobulin se rum when tes ted  by the gel DT. 

On adsorpt ion of p repara t ions  containing rabbi t  o r  human IgG, some of the cu l tu res  of  group A s t r ep to -  
coccus  t e s t ed  inhibited the reac t ion  of  these  p repa ra t ions  with antiglobulin sa ra  in the gel DT. The same 
phenomenon was obse rved  a f te r  adsorpt ion of a p repa ra t ion  containing Fc f ragments  i so la ted  f rom human 
IgG by the  above-ment ioned cu l tu res .  Meanwhile adsorpt ion of F(ab92 f ragments  obtained f rom human o r  
rabbi t  IgG by the same cul tures  had no effect  on the reac t ion  of these  prepara t ions  with antiglobulin se ra .  
These  r e su l t s  fully support  those  obtained by o the r  worke r s  [7] and a re  evidence that  ce r t a in  s t ra ins  of A 
s t r ep tococcus  andA var iant  possess  r e cep to r s  which can r eac t  with Fc regions  of human and rabbi t  IgG. 
Expe r imen t  with pu re  antibodies against  rabbi t  IgG conf i rm that  s t reptococcal  Ig r e c e p t o r s  can in fact  r e ac t  
with IgG. HC1 ex t rac t s  obtained f rom cul tures  possess ing  Ig r ecep to r s  had no inhibitory action on the r e -  
act ion of IgG with se ra  containing antibodies against  immunoglobulins.  These  observat ions ,  and also t h e  
absence ,  as a ru le ,  of posi t ive  reac t ions  of tIC1 ez t r ac t s  with normal  rabbi t  s e r a  a r e  evidence that Ig r e -  
cep tors  cannot be found by the  use  of the gel DT in HC1 ex t rac t s .  The p re sence  of Ig r e cep to r s  in some s t ra ins  
of s t rep tococcus  must  undoubtedly be taken into account  in exper iments  involving adsorpt ion of  antibodies in 
o r d e r  to obtain group and type s e r a .  

T rea tmen t  of the s t rep tococcus  with pepsin was shown to r ende r  it unable to r eac t  with the Fc region 
of  immunoglobulins.  Accordingly,  the use  of the cu l ture  of the A var iant  t r ea t ed  with pepsin for the adsorpt ion 
of s e ra  intended for  identif icat ion of group A s t rep tococc i  was fully just if ied [1, 4]. 
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The presence of ig receptors  in the group A streptococcus may be the reason why incorrect results  
have been obtained in studies of cross-react ing antigens common to the streptococcus and mammalian t issues 
[7]. It must be pointed out that Ig receptors  of group A streptococcus can react  with IgG of all subclasses 
[6]- Accordingly the use  of so-cal led cross-adsorpt ion of sera  containing antibodies against cross-react ing 
antigens is a perfectly reliable control. Each culture under these circumstances should absorb only anti- 
bodies reacting in the immunofluorescence tes t  with a definite t i ssue  structure, against which they are  pro-  
duced during immunization with the present  culture. Subsequent testing of the sera  in the indirect immuno- 
f luorescence tes t  with pure antibodies against IgG is a perfectly reliable cri terion for confirming the validity 
of the results:  [3]. 

The tes t  used in the preseI~ investigation for detecting Ig receptors  in streptococcal cultures by the 
immunodiffusion method is simple and clear,  and for that reason it can be used when screening streptococcal 
cultures during the study of the distribution of cross- react ing antigens in these cultures.  
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