
The antigens discovered are interest ing because they may be antigenic marke r s  for malignant t r ans -  
formation of cer tain types of cel ls :  Thei r  absence o r p r e s e n c e  inhuman malignant tumors  must evidently 
cor re la te  with whether the tumor ar ises  f rom the cell producing them or f rom a cell not producing them. 

The discovery of these antigens in stable human celI lines deserves  attention: All HCL synthesizing 
them have for a long t ime been maintained as an infinitely transplantable line, and as a result  of prolonged 
culture they must have lost their  differentiated cel ls .  Since the stomach is a derivative of the entoderm, and 
the breast  and Iarynx (HeP-2) are  derivatives of the ectoderm,  it is difficult to postulate the part icipation of a 
common s tem cell in the synthesis of the common antigens. 
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A N T I B O D Y  F O R M A T I O N  A G A I N S T  A N T I G E N - R E C O G N I Z I N G  

R E C E P T O R S  OF  T L Y M P H O C Y T E S  IN A S Y N G E N E I C  S Y S T E M  
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Antibody formation against ant igen-recognizing receptors  of T lymphocytes were shown to be 
capable of being formed in a syngeneic system.  Ant iserum of CBA mice receiving in t ra-  
venous injections of CBA lymphocytes immune against  C57BL cells specifically inhibited 
blast t ransformat ion  of CBA T lymphocytes against C57BL ceils only in a mixed culture.  The 
same ant iserum had no effect on prol i fera t ive  activity of CBA T lymphocytes react ing to 
"foreign antigen" - i.e., DBA/2 cel ls .  No antibodies against C57BL ceils likewise were found 
in the ant i reeeptor  ant iserum. A regulatory influence of autoantireceptor  antibodies on the 
immune response  is postulated. 

KEY WORDS: ant igen-recognizing receptor ;  ant i receptor  se rum;  blast t ransformat ion  

In recent  investigations [2, 3, 7, 8, 13, 14, 16] so-cal led ant i receptor  sera ,  which specifically inhibit the 
response  of lymphocytes to one antigen only without affecting immunoreact ivi ty  to other antigens, have been 
obtained in a xenogeneic or semial logeneic system.  It has been suggested [9, 12, 15, 17, 18] that the production 
of autoant ireceptor  antibodies, which may play an essent ia l  role in the regulation of the immune response,  can 
take place in the body in situ. 

The object of the present  investigation was to study the possibil i ty of formation of ant i receptor  antibodies 
in a syngeneie sys t em and to examine their  effect on T- lymphocyte  function. The aim was to obtain antibodies 
specifically inhibiting prol i ferat ion of T lymphocytes of mice of One s t ra in  only against cells of mice of another 
s t ra in  in a syngeneic sys tem in a unidirectional mixed lymphocyte culture. 
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T A B L E  1. Ef fec t  of A n t i r e c e p t o r  S e r u m  
on A n t i g e n - R e c o g n i z i n g  C e l l s  

c ~  
Responding 
cells 

Number of "~ = 

counts/rain ~ 
o w e  = 

CBA-~ ARS 
CBA~- ARS 
C57BL-}- ARS 
CBA'- normal 

serum 
CBA-~ �9 
C57BL@ . 
CBA+ . 
C57BL+ . 

C57BL 
DBA/2 
CBA 
C57BL 

DBA/2 
CBA 
CBA 
C57BL 

2425--+895 
34 680_+11 989 
21 543-+7035 
32 820__.12 164 

26 502-+8733 
27 474___6129 

3109-+-1541 
28974-863 

0,8 
11,2 
7,4 

I0,6 

8.5 
9,5 
1,0 
1,0 

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

Male  m i c e  of s t r a i n s  CBA/H (H-2 k, Mlsb) ,  C57BL/6  (H-2 b, Mlsb) ,  and DBA/2 (H-2 d, Mlsa ) ,  ob ta ined  f r o m  
the  "S to lbovaya"  n u r s e r y ,  A c a d e m y  of M e d i c a l  S c i e n c e s  of  the USSR, and weigh ing  18-20 g w e r e  used .  

A n t i r e c e p t o r  a n t i s e r u m  (ARS) was ob ta ined  by i m m u n i z i n g  i n t ac t  CBA m i c e  i n t r a v e n o u s l y ,  t w i c e  at  an 
i n t e r v a l  of 2 w e e k s ,  with r e g i o n a l  lymph node c e l l s  of CBA m i c e  (108 c e l l s  p e r  i m m u n i z a t i o n ) ,  which had been  
g iven  subcu t aneous  i n j ec t i ons  of 108 t hymus  c e l l s  of  C57BL m i c e  at 6 po in t s  7 days  b e f o r e  s a c r i f i c e .  The m i c e  
w e r e  e x s a n g u i n a t e d  10 days  a f t e r  the  s e c o n d  i m m u n i z a t i o n .  A m i x t u r e  of  the blood s e r a  of 15 m i c e  was  used  
in the  e x p e r i m e n t s .  

F o r  l y m p h o c y t e  c u l t u r e  in  v i t r o ,  m o u s e  s p l e e n  c e l l s  w e r e  kept  for  4 days  in s i l i c o n e - t r e a t e d  p e n i c i l l i n  
f l a sks  (5 �9 10G/ml) in 2 m l  of c u l t u r e  m e d i u m  of the  fo l lowing  c o m p o s i t i o n :  5% c a l f  e m b r y o n i c  s e r u m ,  1% L -  
g l u t a m i n e ,  5 �9 10 -3 M HEPES,  and 3 �9 t 0  -5 M 2 - m e r c a p t o e t h a n o l  w e r e  added  to R P M I - 1 6 4 0  m e d i u m .  [3H]Thymi-  
d ine  (4 pCi ,  s p e c i f i c  a c t i v i t y  1 C i / m m o l e )  was added  to the  m e d i u m  4 h b e f o r e  the  end of c u l t u r e .  P r o l i f e r a t i v e  
a c i t i v i t y  of the  c e l l  s u s p e n s i o n s  was a s s e s s e d  by a r a d i o m e t r i c  method  b a s e d  on the i n c o r p o r a t i o n  of [3H]- 
t h y m i d i n e  into DNA of the  p r o l i f e r a t i n g  c e l l s ,  by m e a n s  of  a " P a c k a r d "  s c i n t i l l a t i o n  c o u n t e r  in the  u s u a l  way  
[4]. To a s s e s s  the i n t e n s i t y  of the  b l a s t  t r a n s f o r m a t i o n  r e a c t i o n  the  c o e f f i c i e n t  of  s t i m u l a t i o n  was c a l c u l a t e d  
by  the f o r m u l a  a/b, w h e r e  a is  the n u m b e r  of counts  in the  e x p e r i m e n t a l  c u l t u r e  and b the  n u m b e r  of counts  in 
the  c o n t r o l  s y n g e n e i c  c u l t u r e s .  In tac t  m o u s e  s p l e e n  c e l l s  w e r e  used  as  the  r e s p o n d i n g  c e l l s ,  and s i m i l a r  c e l l s  
i r r a d i a t e d  in a dose  of  1500 R (6~ 7 r a y s ,  F, K U - 5 0  a p p a r a t u s )  as  the  s t i m u l a t i n g  c e l l s .  The  r a t i o  be tween  
r e s p o n d i n g  and s t i m u l a t i n g  c e l l s  in the  c u l t u r e s  was 3 : 7. 

To a s s e s s  the  e f fec t  of the  a n t i s e r a  on a n t i g e n - r e c o g n i z i n g  l y m p h o c y t e s ,  b e f o r e  add i t i on  to the  c u l t u r e  
the  r e s p o n d i n g  c e l l s  w e r e  t r e a t e d  in v i t r o  with a n t i s e r a  in the  p r e s e n c e  of  c o m p l e m e n t  [5], a f t e r  which the  
t w i c e  washed  c e l l s  w e r e  added  to the  s t i m u l a t i n g  c e l l s .  A l l  m a n i p u l a t i o n s  w e r e  c a r r i e d  out u n d e r  s t e r i l e  
cond i t ions  in the  cold.  

A c t i v i t y  of the  a n t i s e r a  a l so  was t e s t e d  in the  l y m p h o c y t o t o x i c  t e s t  by d e t e r m i n i n g  the v i a b i l i t y  of the  
c e l l s  with the  a id  of t r y p a n  b lue  [4]. 

A n t i l i n e a r  CBE a n t i - C 5 7 B L  a n t i s e r u m  ob ta ined  by the  u s u a l  me thod  [5] and r a b b i t  a n t i s e r u m  a g a i n s t  
m o u s e  T l y m p h o c y t e s  a l so  w e r e  used .  The  g lobu l in  i s o l a t e d  f r o m  t h i s r a b b i t  a n t i s e r u m  (ATG) was k ind ly  p r o -  
v ided  by the L a b o r a t o r y  of I m m u n o l o g y  of  the  Moscow R e s e a r c h  In s t i t u t e  of  E p i d e m i o l o g y  and M i c r o b i o l o g y ,  
M i n i s t r y  of  Hea l th  of the RSFSR [1]. 

The s p e c i f i c i t y  and high a c t i v i t y  of  the  a n t i l i n e a r  CBA a n t i - C B L  s e r u m  and of the  ATG w e r e  t e s t e d  in the  
cy to tox ic  t e s t  and by  t h e i r  e f fec t  on c e l l s  p r o d u c i n g  a n t i bod i e s  a g a i n s t  s h e e p ' s  r e d  c e l l s  [6]. In t h e s e  t e s t s  the  
a n t i l i n e a r  s e r u m  ac ted  only a g a i n s t  c e l l s  of C57BL m i c e  and did not r e a c t  with c e l l s  of  CBA mice .  ATG in the 
cy to tox ic  t e s t  c a u s e d  dea th  of  100% of thymus  c e l l s  but  did not a f fec t  bone m a r r o w  c e l l s  o r  a n t i b o d y - f o r m i n g  
c e l l s .  The  c y t o t o x i e  t e s t  of  the  a n t i l i n e a r  CBA a n t i - C 5 7 B L  s e r u m  and of  the  ATG with t h y m u s  c e l l s  was 1 : 512 
and 1 : 320 r e s p e c t i v e l y .  

EXPERIMENTAL R E S U L T S  

It was f i r s t  shown tha t ,  in a g r e e m e n t  wi th  da ta  in the  l i t e r a t u r e  [10, 11], the  r e s p o n d i n g  c e l l s  in a m i x e d  
l y m p h o c y t e  c u l t u r e  w e r e  T l y m p h o c y t e s :  T r e a t m e n t  of the  r e s p o n d i n g  c e l l s  wi th  ATG inh ib i t ed  b l a s t  t r a n s f o r m a -  
t ion  by 96%. 
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Fig. 1. Effect of an t i receptor  se rum and anti l inear CBA anti-C57BL se rum on anti- 
gen-recogniz ing CBA and C57BL cells in a mixed lymphocyte culture. 1-3) CBA 
cells t reated with ant isera  and stimulated by i r radiated C57BL cells;  4-6) C57BL 
cells t reated with ant isera  and stimulated by i r radiated CBA cells;  1, 4) normal  
se rum;  2, 5) CBA anti-C57BL se rum;  3, 6) ant i receptor  ant iserum. Ordinate) coef-  
ficient of stimulation. 

Data on the effect of ARS on the responding cells are  given in Table 1. ARS inhibited prol iferat ion of CBA 
lymphocytes responding to "homologous" antigen, i.e., cells of C57BL mice in group ], by 93%. Meanwhile it 
caused vir tually no inhibition of blast t ransformat ion  of CBA lymphocytes to "foreign" antigen, namely cells of 
DBA/2 mice (group 2). The ARS thus contained antibodies against CBA lymphocytes responding only with cells 
of C57BL mice, and contained no antibodies against CBA lymphocytes of other specificit ies.  No antibodies 
against lymphocytes of C57BL mice likewise were found in ARS: I td idnot  suppress~ the response of the lympho- 
cytes  of C57BL mice against cells of CBA mice in the mixed culture (group 3). 

In the cytotoxic test ,  ARS did not cause visible death of the cells of the thymus, spleen, lymph nodes, and 
bone mar row of CBA and C57BL mice, i.e., the ARS contained no antibodies against the main mass of lympho- 
cytes and evidently attacked only a very  small  propor t ion of the T cells. 

It might be suggested that the test  s e rum (ARS) contained blocking antibodies reacting with the stimulating 
cells,  which would explain its specific inhibitor effect. To test  this hypothesis the ARS was compared with 
an t i se rum known to contain antibodies against C57BL cells,  namely antil inear CBA anti-C57BL serum.  The 
resul ts  are  given in Fig. 1. The ARS and antil inear CBA anti-C57BL se rum possessed direct ly opposite actions 
on the responding CBA and C57BL cells.  ARS abolished blast t ransformat ion  of CBA lymphocytes stimulated 
by C57BL cells but did not affect the response of the C57BL lymphocytes to CBA cells.  Conversely,  as was 
expected, the antil inear s e r u m  specifically inhibited the prol iferat ion of C57BL lymphocytes during culture with 
CBA cells and vir tual ly  did not suppress the response  of CBA lymphocytes to C57BL cells .  These resul ts  con- 
f i rm once again that the object of the specific action of the ant isera  in this experimental  model was the antigen- 
recognizing responding lymphocytes.  

It can be concluded f rom these resul ts  that an ant i receptor  ant iserum specifically inhibiting prol iferat ion 
of the T lymphocytes of CBA mice only against cells of C57BL mice was obtained in a syngeneic system. P r e -  
sumably antibodies against the ant igen-recognizing receptors  of the T tymphocytes are also formed in situ (in 
an autotogous system),  when they play an important  role in the regulation of the immune response (for example,  
bringing it to an end). 

The use of ant i receptor  antibodies may perhaps provide a new approach to the study of the problem of 
the s t ruc ture  of the ant igen-recognizing receptors  of lymphocytes.  In the wr i t e r s '  opinion, the use of anti-  
receptor  antibodies may also help to obtain highly specific clonat immunosuppression.  

I. 

2. 
3. 

LITERATURE CITED 

N. A. Kraskina, in: Proceedings of the All-Union Conference on General and Applied Immunology [in 
Russian],  Par t  1, Moscow (1974), pp. 78-79. 
N. A. Krask ina ,  Trudy Moskovsk. Nauch.-Issled.  Inst. ]~pidemiol. Mikrobiol., 17_7, 171 (1976). 
V. G. Nesterenko, Trudy Moskovsk. Nauch.-Issled.  Inst. t~pidemiol. Mikrobiot., 17, 187 (1976). 

1733 



4. V . G .  Nesterenko,  " Immunological  p rope r t i e s  and antigenic s t ruc tu re  of a population of lymphocytes  
s t imulated by a mitogen or antigen, ~ Author ' s  Abs t rac t  of Candidate ' s  Disser ta t ion ,  Moscow (1977). 

5. V . G .  Nesterenko and L. V. KovalVehuk, Byull. ]~ksp. Biol. Med., No. 9, 1096 (1976). 
6. L. N. Fontalin,  L. A. Pevni tski i ,  and V. V. Solov'ev,  Vestn. Akad. Med. Nauk SSSR, No. 2, 78 (1967)�9 
7. A. Augustin and H. Cosenza,  Eur.  J. Immunot . ,  6,  497 (1976). 
8. H. Binz and H. Wigzell, J .  Exp. Med., .142., 197 (1975). 
9. H. Binz and H. Wigzell, Nature (London), 264, 778 (1976). 

10. H. Boehmer ,  J.  Immunol . ,  112, 70 (1974). 
11. P. H~tyry and L. S. Andersson,  Cell. Immunol . ,  1._77, 165 (1975). 
12. N .K.  Je rne ,  Ann. Immunol . ,  125, 373 (1974). 
13. A . K .  Kimura ,  J. Exp. Med., 139,888 (1974). 
14. T . J .  McKearn,  Science, 183, 94 (1974). 
15. T . J .  McKearn et al . ,  J.  Immunol . ,  139, 1876 (1974). 
16. H. R a m s e i e r ,  Eur .  J .  Immunol . ,  3, 164 (1973). 
17. L . S .  Rodkey, J. Exp. Med., 139, 712 (1974). 
18. D .A .  Rowley et al. ,  Science, 181, 1133 (1973). 

I M M U N O G E N I C I T Y  A N D  T H Y M U S - D E P E N D E N C E  OF 

C l o s t r i d i u m  p e r f r i n g e n s  a - T O X O I D  
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POLYMERIZED 

UDC 615.372: 576.851.555/.015.4:612.438 

By condensing the a - toxo id  of C los t r id ium perf r ingens  type A with glutaraldehyde a po lymer  
of the ~-toxoid with molecu la r  weight 450,000-600,000 was obtained. Exper iments  on guinea 
pigs showed that  the immunogenic i ty  Of both the monomer  and the po lymer  of the a - toxoid ,  
when used in the adsorbed f o r m  is p rac t i ca l ly  identical.  On immunizat ion with unadsorbed 
antigens the p r i m a r y  r e sponse  to the po lymer  was 3 t imes  g r e a t e r  than the immune response  
to the monomer .  Po lymer iza t ion  of the a - toxo id  did not change its thymus dependence. 

KEY WORDS: ~- toxoid;  po lymer ;  immunogenici ty;  thymus dependence 

A cent ra l  place in the p rob lem of the prevent ion of gas gangrene caused by Clos t r id ium per f r ingens  type 
A is occupied by the development  of methods of obtaining highly immunogenic toxoid p repa ra t ions .  There  a r e  
r epor t s  in the l i t e ra tu re  that the immunogenic p rope r t i e s  of the natural  antigens of aggregat ions  of molecules  
can be enhanced by the i r  covalent-bonding by chemica l  br idges  [4, 8-10]. One method of po lymer iz ing  prote ins  
is by condensing them with glutaraldehyde.  

The object of this invest igat ion was to obtain a po lymer  of the ~-toxoid of C1. per f r ingens  by using 
glutaraldehyde and to study its p roper t i e s .  

EXPERIMENTAL METHOD 

The a- toxoid  was obtained by detoxication of the pr incipal  isocomponent  of the a - tox in  of C1. per f r ingens  
type A s t ra in  BR6K No. 28. The toxin was concentra ted by precipi ta t ion at the i soe lec t r i c  point with inc reased  
ionic s t rength of the cul ture  fluid and fract ionated by the batch method on DEAE-cel lu lose ,  equil ibrated in 
0.005 M KH2PO 4 solution [I]. Under these  conditions the pr inc ipa l  component  of the a - tox in ,  accounting for  
95% of the total  act ivi ty  of the a - tox in  in the cul ture  fluid, p o s s e s s e s  negative adsorpt ion.  The a - tox in  was 
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