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Tole rance  to egg a lbumin was  reproduced  in adult CBA mice  a f te r  a single injection of anti-  
lymphocyt ic  s e r u m  and a l a rge  dose (1-25 mg) of antigen. The to lerant  animals  were  inca- 
pable of an immunologica l  r e sponse  for  four weeks  af ter  p repara t ion ,  and no antibodies ap-  
peared  in them for  1.5-2 months a f te r  immuniza t ion  with F reund ' s  adjuvant. The resu l t ing  
to le rance  was specif ic ,  i ts  durat ion was propor t iona l  to the dose of inducing antigen, and the 
reac t iv i ty  of the lymphoid ce l l s  of the to le ran t  animal  was suppressed  if the m a t e r i a l  t r an s -  
f e r r e d  was  syngeneic.  

The poss ibi l i ty  of producing and analyzing to le rance  to pro te in  antigens of var ious  types  is of g rea t  
i n t e re s t  to the d i scove ry  of the m e c h a n i s m s  of immunological  t o l e rance .  Only a few expe r imen t s  to induce 
to le rance  with the aid of ant i lymphocyt ic  s e r u m  (ALS) to bovine s e r u m  albumin in mice  [4] and to flagell in 
in r a t s  [5] a re  known to have been success fu l .  

The poss ib i l i ty  of reproduc ing  to le rance  to egg albumin in CBA mice  was  studied. The production of 
to l e rance  in adult an imals  to this  antigen is difficult because  egg albumin is a highly immunogeneic and 
phylogenet ical ly  r e m o t e  antigen for  m ice .  

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

Expe r imen t s  w e r e  c a r r i e d  out on female  CBA mice  weighing 16 g. The ALS was p r epa red  by inten- 
s ive immuniza t ion  of rabbi t s  [1]. To le rance  was  induced by subcutaneous injection of ALS a few days be -  
fore  the injection of antigen. To detect  to le rance ,  2 mg egg albumin in F reund ' s  adjuvant was  injected sub- 
cutaneously  into the exper imen ta l  and cor responding  control  mice  at var ious  t imes  (14-35 days) a f te r  t r e a t -  
ment .  The absence of antibodies in the expe r imen ta l  an imals  when subsequently tes ted  at var ious  t imes ,  
while they were  p re sen t  in the control  mice ,  was  used as the indicator  of to le rance .  Antibodies were  de- 
t e rmined  in the blood s e r a  by the pass ive  hemagglut inat ion method [2] using formal in ized  red ce l l s  and 
double dilutions of s e rum ,  s ta r t ing  with 1 : 40. 

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

As Table 1 shows, immunologica l  to l e rance  developed in mice  rece iv ing  l a rge  doses  of antigen (25, 
10, or  1 rag) in t raper i tonea l ly  a f t e r  a single subcutaneous injection of ALS in a dose of 0.5-0.6 ml  2-3 days 
be fo re  the injection of antigen (the opt imal  t ime  for  obtaining an immunosuppres s ive  effect) .  The durat ion 
of the ensuing to le rance  was  seen  to inc rease  with the s ize of the inducing dose of antigen and was max ima l  
with a dose of 25 rag. In eve ry  case  a reac t iv i ty  was  superseded  by the appearance  of antibodies in late 
s tages  a f t e r  the tes t ing  injection. However ,  the i r  level  was  cons iderably  lower  than in the cor responding  
control  an imals .  A fu r the r  inject ion of antigen (10 mg) into mice  af ter  the loss  of the i r  to le rance  led to an 
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T A B L E  1. Dependence  of D e v e l o p m e n t  of T o l e r a n c e  and h s  D u r a t i o n  

on Dose  of Induc ing  An t ige n  (M~:m) 

~ q Reciprocals of antibody titem at various times (in days) after 
Group of mice I ~ ~ ] t e s t  injection of antigen 

Experimental 
(ALS) 

Control 
(normal serum) 

25 
10 
1. 

0,1 
0,01 

25 

0,1 
0,01 

0 
0 
0 

160 
100-----60 
130-----34 

960-+-323 
760• 
640-+0 
480---+161 
400-+242 
480-+73 

0 
0 

960--+323 
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960+--323 

1730-----955 

192U-+646 
370-+-190 

1920--+646 
4200-T-2250 
1920-----646 
1600--+750 

0 
220+_50 

3 200-----2 0(30 

560-----265 

10 240--+0 
8 500----- 1 700 

25 000-+ 15 000 

3 840-----750 

100~60 
370• 143 

640 

20 000-----12 000 
20 000~ 12 000 

20 000 

3 500 -+- 1 700 

TABLE 2. R e s u l t  of R e p e a t e d  In j ec t i on  of An t igen  into A n i m a l s T h a t  
Have L o s t  T h e i r  T o l e r a n c e  (M• 

Preparation of animals Blood antibody level (after creation of tolerance) 

o r  ~ Serum ~ , ~  ~70th day 70fit day 90th day 
o ~  r~ 

1 ~  

25 0 Repeated injec- ~0----. 20 
ALS 10 200-+121 tion of egg 480~111 

--  960z323 albumin 3 840--~ 1 285 

(10mg) 
Normal 

25 
Io 

10 000 +0 
10 000 • 
5 000 • 

20 000~12 000 
20 000:i2 000 
9 900~6 850 

i n c r e a s e  in t h e i r  b lood  l e v e l  of a n t i b o d i e s ,  but  in t h i s  c a s e  a l so  t h e i r  t i t e r s  w e r e  s i g n i f i c a n t l y  l o w e r  than  
in  the  c o r r e s p o n d i n g  c o n t r o l  a n i m a l s  (Tab le  2). 

An i m p o r t a n t  f a c t o r  fo r  the  induc t ion  of t o l e r a n c e  u s i n g  ALS w a s  the  i n t e r v a l  b e t w e e n  i n j e c t i o n  of the  
s e r u m  and an t igen .  I n j ec t i on  of ALS 2-7  d a y s  b e f o r e  i n j ec t i on  of the  an t igen  w a s  found to be  e f f e c t i v e ;  in-  
j e c t i o n  of the  s e r u m  12 o r  m o r e  d a y s  b e f o r e  the  an t igen ,  on the  o t h e r  hand,  at  b e s t  only l o w e r e d  the t i t e r  
of a n t i b o d i e s  in  the  e x p e r i m e n t a l  a n i m a l s  by  c o m p a r i s o n  wi th  the  c o r r e s p o n d i n g  c o n t r o l .  

To d e t e r m i n e  the d u r a t i o n  of t o l e r a n c e  e x p e r i m e n t s  w e r e  c a r r i e d  out in which  ind iv idua l  g r o u p s  of 
e x p e r i m e n t a l  m i c e  w e r e  t e s t e d  fo r  t o l e r a n c e  14, 21, 28, and 35 d a y s  a f t e r  the  induc ing  i n j e c t i o n  of an t igen .  
In the  f i r s t  t h r e e  c a s e s  a l l  the  a n i m a l s  w e r e  found to be t o l e r a n t ;  i . e . ,  t hey  d id  not r e s p o n d  to i m m u n i z a t i o n .  

The a b i l i t y  of the  m i c e  in the  v a r i o u s  s e r i e s  of e x p e r i m e n t s  to p r o d u c e  a n t i b o d i e s  a g a i n s t  s h e e p ' s  
r e d  c e l l s  in  the  s a m e  t i t e r s  a s  the  c o n t r o l  a n i m a l s  i s  e v i d e n c e  of the  s p e c i f i c i t y  of t o l e r a n c e  to  egg  a lbumin .  

An e x p e r i m e n t  w a s  c a r r i e d  out in wh ich  l y m p h o i d  c e l l s  w e r e  t r a n s p l a n t e d  f r o m  i m m u n e ,  n o r m a l ,  and 
t o l e r a n t  a n i m a l s  into s y n g e n e i c  r e c i p i e n t s  t r e a t e d  wi th  a l a r g e  dose  of c y c l o p h o s p h a m i d e  (2.5 rag/10 g body  
weight)  to  s u p p r e s s  t h e i r  own i m m u n o l o g i c a l  a c t i v i t y .  The r e s u l t s  showed tha t  i n j ec t i on  of 4.5 �9 107 l y m p h -  
oid  c e l l s  f r o m  the  l y m p h  g l ands  and s p l e e n ,  m i x e d  wi th  10 m g  egg  a l b u m i n ,  i n t o t h e  r e c i p i e n t  l e d t o  a m a r k e d  
i m m u n o l o g i c a l  r e s p o n s e  only if i m m u n e  a n i m a l s  w e r e  u s e d  as  d o n o r s .  In the  ana logous  e x p e r i m e n t  wi th  
c e l l s  f r o m  t o l e r a n t  m i c e  a n t i b o d i e s  a p p e a r e d  in the  r e c i p i e n t s '  b lood ,  but  t h e i r  t i t e r  was  16 t i m e s  l o w e r  
than  in r e c i p i e n t s  r e c e i v i n g  the  c e l l s  f r o m  an i m m u n e  a n i m a l  (1 : 80 and 1 : 1280, r e s p e c t i v e l y ) .  In the  
m i c e  of the  t h r e e  c o n t r o l  g r o u p s ,  wh ich  r e c e i v e d  c e l l s  f r o m  i m m u n e  d o n o r s  wi thout  the  a d d i t i o n  of an t igen ,  
an t i gen  only ,  o r  c e l l s  of n o r m a l  d o n o r s  wi th  an t igen ,  no an t ibody  p r o d u c t i o n  w a s  o b s e r v e d .  
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These exper iments  showed that injection of ALS before  antigen enabled to lerance  of the animals to 
injection of antigen in Freund ' s  adjuvant to be produced.  The cha rac t e r  and duration of the to lerance  cor -  
responded to indices  of to le rance  obtained to s e ru m  protein antigens in adult mice  [3]. Tolerance  occur red  
only if la rge  doses  of antigen were  injected, so that it can be c lassed  as "high-dose" to le rance .  The pos-  
sibili ty of crea t ing to le rance  with low doses of egg albumin is a problem requir ing fur ther  study. The r e -  
sults so far  obtained conf i rm the view that immunological  to le rance  can be obtained by means of ALS to any 
(including a powerful) phylogenetically remote  antigen. 
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