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The blood s e rum of mice  rece iv ing  bovine s e rum albumin by int ravenous injection, when injected 
into f r e s h  mice ,  led to the development  of specif ic  immunologic to le rance  to this antigen in the rec ip ien t s .  
The opt imum dose of albumin injected into donor was 0.125-5 mg.  The mos t  marked  effect  was given by 
s e rum taken f rom the donors 1.5-3 h af ter  injection of the prote in .  To le rance  in mice  rece iv ing  the s e rum 
p e r s i s t e d  up to 50 days .  After  this t ime antibody production was obse rved  without additional injection of 
antigen. 

When studying the ro le  of macrophages  in the induction of the immunologic  response ,  F re i  and co -  
w o r k e r s  [3] showed in 1965 that  bovine s e r u m  albumin (BSA), p resen t  in the blood se rum of rabbi t s  48 h 
af ter  its injection, can induce to le rance  in no rma l  an imals .  This  conf i rmed the view that the immunologic 
r e sponse  is induced by the phagocytosed antigen fract ion.  The phenomenon descr ibed  was  reproduced  by 
Sofronov [1], who also showed that the per iod of c i rculat ion of the antigen in the o rgan i sm n e c e s s a r y  fo r  
the to lerance- inducing effect  can be reduced to a few hours .  The phenomenon was also produced in mice  [4]. 

The object  of the p re sen t  invest igat ion was to study the conditions for  production of to le rance  in 
adult mice ,  to de te rmine  the opt imum per iod of c i rcula t ion of the antigen in the donor and the opt imum 
dose of antigen, and also to study the developing immunologic to le rance  in g r e a t e r  detail .  

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

Exper iments  we re  c a r r i e d  out on noninbred albino mice  weighing 16-18 g. Groups of donor mice  
consis ted  of 8-12 an imals .  The antigen consis ted of BSA (Koch-Light Labo ra to r i e s ,  England). An act ive 
immunologic  r e sponse  was produced in the mice  by subcutaneous injection of 5 mg albumin in F reund ' s  
adjuvant.  Each exper imenta l  group consis ted  of 4 or  5 mice .  The s e r a  obtained f rom them were  pooled. 

To detect  antibodies in the r ec ip ien t s '  s e ra ,  Boyden 's  pass ive  hemagglut inat ion react ion  [2] was 
ca r r i ed  out with formal in ized  sheep ' s  e ry th rocy tes  [5]. Antigen in the donors '  s e r a  was de termined by 
the inhibition reac t ion .  

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

The exper iments  began with induction of to lerance  by adminis t ra t ion  of antigen t r ea ted  by biological  
f i l t ra t ion.  The four groups of mice  each rece ived  5 mg BSA int ravenously .  The animals  we re  exsanguinated 
1.5, 3, 6, and 24 h l a t e r  and their  s e r a  injected intravenously into exper imenta l  rec ip ien t  mice .  Control 
an imals  were  injected with albumin mixed with normal  mouse s e r u m .  Concurrent ly  the donors '  s e r a  we re  
tes ted  for  the i r  content of BSA capable of reac t ing  in v i t ro  with the corresponding an t i se rum.  It was found 
that the s e r a  obtained 1.5, 3, and 6 h af ter  injection of antigen into the donors contained the same concen-  
t ra t ion  of antigen (2 mg /ml ) ,  r i s ing  af ter  24 h to 0.5 mg/ml~  Consequently, the dose injected into the 
rec ip ien ts  in a volume of 0.5 ml s e rum was 1.0 and 0.25 mg , respec t ive ly  (Table 1). On the 7th day af ter  
injection of s e r a  containing the antigen, all the animals  and also the group of mice  not rece iv ing  p r e l im ina ry  
injection of s e rum,  were  immunized  with BSA in adjuvant. Blood samples  the rea f t e r  were  taken repeatedly  
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TABLE 1. Antibody T i t e r  in Mice T r e a t e d  with BSA 
P r e s e n t  in Sera  Obtained at Var ious  T imes  af te r  
Inject ion of Antigen into Donors 

Duration 

I I/~ 
3 
6 

24 

Dose of BSA 
injected into - -  
recipient 
(in mg) 

1 
1 
1 

0,25 

T i m ~ a t i o u  (in d a y s )  

21 33 39 4 5 - - 5 0  

0 2,9 ~ o o 2,9 

2.9 4,4 5.0 
2,3 4,4 5,0 5,8 
5,0 6,4 5,8 

70 78 

4,4 5,8 
5,0 6,4 
5,8 6,4 
5,8 6,4 

Note.  Here  and in Tables  2 and 3, antibody t i t e r s  in 
Boyden ' s  r eac t ion  a r e  given in log2. 

TABLE 2. Antibody T i t e r  in Sera  of Mice Receiving Different  Doses  
of " F i l t e r e d "  and Native BSA 

Dose of BSA inject- 
ed into donor (in mg) 

25 
5 
1 

0,125 

Dose of BSA injected 
into recipient(in mg) 

8 
0,8 
0,1 
0,02 

Normal mouse serum 

25 
I 

0,I 

21 

4,4 5,0 5,8 7,1 

5,8 6,4 6,4 5,8 
0 3,7 5,0 6,4 
0 2,3 3,7 4,4 
0 4,4 6,4 7,1 

Time of investigation (in days) 

36 40 [45--50 i 53 68- -7 ,  

3,7 4.4 
3,7 4,4 

5,0 
6,4 7,1 

6,4 
5,0 6,4 
2,9 2,9 
6,4 7,1 

f rom the mice  and ant ibodies  de t e rmined .  Antibodies  appea red  21 days a f te r  immuniza t ion  of the control  
mice  and a lso  of the an imals  r ece iv ing  "24-h" s e r u m .  The t ime of appearance  of ant ibodies  was delayed 
up to 33 days in the ca se  of mice  r ece iv ing  the "6-h" f i l t r a t e .  The use of ant igens exposed to a s h o r t e r  
" f i l t ra t ion"  (3 and 1.5 h) led to absence  of an immunologic  r e sponse  (tolerance} for  45-50 days .  After  this  
pe r iod ,  ant ibodies  could be found in all  the an ima l s  without addit ional  immuniza t ion .  

In the next  s e r i e s  of expe r imen t s  the effect of the dose of antigen in jec ted  into the donors  on deve lop-  
ment  of t o l e r ance  in r e c ip i en t s  was s tudied.  Donor mice  w e r e  in jec ted  with d i f ferent  quant i t ies  of BSA-- 
f rom 25 to 0.125 mg. The BSA level  in the s e rum af ter  3 h was f rom 16 to 0.04 m g / m l .  Rec ip ien ts  were  
in jec ted  with 0.5 ml of donors '  s e r a ,  i . e . ,  with 8.0, 0.8, 0.1, o r  0.02 mg antigen (Table 2). Control an imals  
r e c e i v e d  va r ious  doses  of nat ive BSA mixed  with 0.5 ml normal  mouse s e r u m .  Inject ion of " f i l t e red"  
antigen into the r ec ip i en t s  in a dose of 0.8-0.02 mg led to a s ta te  of t o l e rance  for  up to 45-50 days .  In 
an ima l s  in jec ted  with donor ' s  s e r u m  containing 8 mg BSA ant ibodies  we re  fo rmed  on the 21st day af te r  
immuniza t ion .  In the control  an ima l s  they appeared  af ter  21-29 days .  

The r e s u l t s  of e x p e r i m e n t s  c a r r i e d  out to demons t r a t e  the spec i f ic i ty  of the developing to l e r ance  a re  
given in Table 3. They show that  in mice  r ece iv ing  p r e l i m i n a r y  in ject ions  of " f i l t e r e d  n BSA no ant ibodies  
we re  produced  aga ins t  th is  antigen, but l a r g e  quant i t ies  of ant ibodies  we re  fo rmed  agains t  egg albumin and 
the ant igens of bovine se rum except  the albumin to which the an imals  w e r e  t o l e r an t .  

Antigen p r e s e n t  in the blood s e r a  of adult  mice  1.5-3 h a f te r  in jec t ion  thus d i f fe rs  e s sen t i a l l y  f rom 
the or ig ina l  antigen in i ts  ab i l i ty  to induce an immunologic  r e s p o n s e .  Inject ion of donors '  s e r u m  containing 
such antigen p roduces  a s ta te  of t o l e r ance  l as t ing  45-50 days ,  a f te r  which, without addit ional  ant igenic  
s t imula t ion ,  i t  comes  to an end and antibody product ion  begins .  This ind ica tes  that  the o r g a n i s m  in a s ta te  
of t o l e r ance  p o s s e s s e s  an adequate quantity of immunogenic  subs tance ,  but the m e c ha n i s m s  of the immuno-  
logic  r e sponse  a r e  t e m p o r a r i l y  s u p p r e s s e d .  

Dose of antigen is  the e s sen t i a l  fac tor  for  product ion  of t o l e rance .  Inject ion of 0.125-5 mg BSA into 
a donor endows the donor ' s  s e r u m  with the p r o p e r t y  of producing  t o l e r a n c e .  The use of a l a r g e  dose (25 
rag) does not have the d e s i r e d  effect ,  because  this  dose of antigen is  p robab ly  too much for  the o rgan i sm to 
abso rb  and to p r o c e s s .  
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TABLE 3. Specificity of Immunologic Tolerance  Obtained by Biological Fi l t ra t ion of BSA 

1. 

2o 
3. 
4. 
5. 

Antigen injected 
p re l iminar i ly  into 
recipients  

"F i l te red"  BSA 
(0.1 mg per  mouse) 

Native BSA (0.1 mg 
per  mouse) 

Antigen injected 
in adjuvant af ter  
7 days (5 mg) 

BSA 

Bovine se rum 

Egg albumin 

BSA 
Bovine serum 
Egg albumin 

BSA 

BSA 
Bovine serum 

BSA 
Egg albumin 

BSA 
Bovine serum 
Egg albumin 

Time of investigation (in days) 

18 

0 

0 
4.4 

0 
5.0 

28 

0 
5.8 

0 
5.8 

33 

0 
7.1 

0 
6.4 

43 

0 

6.4 

0 
5.8 

48 

0 
5.0 

0 
5.8 
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