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The tolerance created by inject ing foreign immunologica l ly  competent  cells  into newborn animals  or e m -  
bryos is frequently compl i ca t ed  by the deve lopment  of homologous disease [1, 2, 7, 8]. The most promising and 

prac t ica l ly  important  problem is therefore the creat ion of immunologica l  tolerance in adult  animals.  Investigations 
during recent  years have shown that repeated injections of homologous donors' cel ls  can cause a state of to lerance  

in adul t  mice  [5]. By means of repeated injections it is possibIe to induce a state of tolerance even to heterotogous 
antigens. The prolonged administrat ion to rabbits of the stroma of erythrocytes of the sheep [9] and mouse [3], of 
bruce!las [6], or of heterologous serum proteins [4] led to considerable inhibit ion of antibody production in the 
animals .  

The object  of the present investigation was to study the possibili ty of creat ing immunolog ica l  to lerance  in 
rats to antigens of a closely re la ted  species of a n i m a l s - m i c e - b y  prolonged and repeated injections of mouse 
spleen ceils into rats. 

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

Thirty female  rats of the Wistar l ine in i t ia l ly  weighing 50 g were repea ted ly  immunized  with a freshly pre-  
pared suspension of spleen cells from male  mice  of l ine C3H weighing 20-22 g. 

Immunizat ion was carr ied out by in t raper i toneal  inject ion of 0.6 ml of the ce l l  suspension (39-41 mi l l ion  
cells) three t imes a week at  intervals of 1-2 days. 

Starting with the 4th day, blood was taken per iodica l ly  at weekly intervals from 10 exper imenta l  rats (num- 
bers 1-10) and at  intervals of 1-4 weeks from the other 20 animals.  Blood was taken from the taft into capi l la ry  

tubes 2 m m  in d iamete r  and 11-12 era in length. The blood clot  which formed was extracted with a st i let ,  and 
the serum was sealed in the capi l la ry  tubes with plast ic ine and kept in a refrigerator until it was used in the agglu-  
t inat ion react ion.  

The presence of agglutinins against  the erythrocytes of mice  of !ine CgH was determined in the rat serum 
(serial  double dilutions starting with 1:2). 

The serum of intact ,  unimmunized rats was tested for the presence of normal agglutinins against the erythro-  
cytes of mice  of this l ine ( in i t ia l  di lut ion 1:2). 

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

No normal  antibodies agglut inat ing mouse erythrocytes were found in the serum of the intact  rats. 

The first injections of mouse spleen cel ls  led to the appearance  of agglutinins in the blood of the exper i -  
menta l  animals .  In a l l  the rats on the 4th day antibodies were detected in the serum in dilutions of 1:8-1:32.  

Later the t i ter  of the antibodies increased and reached a max imum on the 17th day; the titers remained  at  this 
level  until  the 38th day (17 injections of antigen, antibodies found in dilutions of 1:64-1:128). The character  of 

the curves of antibody production subsequently varied.  Three types of react ion could be distinguished (see figure). 

In ral:s Nos. 2 and 3 the titers of antibodies felI more slowly after reaching their  maximum,  h~ the 1:2 di lu-  
tion of serum from rat No. 3 no antibodies were found on the 122nd day of immuniza t ion  (58 injecriolas of antigen), 
and in rat  No. 2 on the 232nd day of immuniza t ion  (100 injections of antigen).  
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Dynamics of changes in t i ter  of agglutinins to erythrocytes of mice  of l ine 
C3H in rats of Wistar l ine after repeated immuniza t ion  with spleen cel ls  
from mice  of l ine C3H. 

h~ rats Nos. 1, 4, 5, and 9 the titers of antibodies fel l  only very slight after reaching their max imum,  and 
subsequently the curves resembled a p la teau at  the l eve l  of dilution 1:16-1:64. 

In four of the 20 animals  in group 2 no antibodies were found in a dilution of 1:2 by the 121st day of i m m u -  

nizat ion,  in 3 r a b b i t s - b y  the 140th, and in 3 by the 232nd day; in the remaining 10 rabbits antibodies were found 
by the 232nd day in dilutions of 1:16-1:32. 

Hence,  in 16 of 30 rats of the Wistar l ine,  as a result of prolonged and repeated int raper i toneal  injections of 
spleen cel ls  of mice  of l ine CH3, the antibody formation developing ear l ier  was replaced by a state of immunologi -  
cal  tolerance.  This was not accompanied  by any signif icant  disturbances in the condition of the rats. No deaths 
took p lace  among the exper imenta l  animals,  they gained in weight normally,  and they showed no anaphylact ic  

reactions. 

The results obtained show tl~at a state of immunolog ica l  to lerance may be induced in adul t  an imals  by pro-  
longed and repeated injections of antigen in doses which, if  in jected once or twice for immunizat ion ,  give rise to 

a primary and secondary response in ordinary conditions. 
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