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T r e a t m e n t  of (CBA x C57BL) F 1 mice rece iv ing  a l a rge  dose of soluble po lysacchar ide  Vi-  
antigen Of Salmonel la  typhi with ho r se  ant imouse lymphocyt ic  globulin leads  to the develop-  
ment of specif ic  immunological  to le rance  to this antigen. This phenomenon is based  on a 
t rue change in the reac t iv i ty  of the immunocompetent  cells ,  for  spleen cel ls  of an imals  
to lerant  to Vi-ant igen,  when exposed a second t ime  to contact with the antigen, did not fo rm 
antibodies in the i r r ad ia ted  rec ip ient ,  unlike spleen ce l l s  of intact an imals .  

The p rospec t  of c rea t ing  stable immunological  to le rance  in the adult is pa r t i cu l a r ly  in teres t ing  b e -  
cause the solution of this p rob l em  would allow cons iderable  p r o g r e s s  to be m a d e t o w a r d  overcoming the 
diff icult ies  concerned with t ransplanta t ion  of organs  and t i s sues .  The exper imen ta l  and clinical  study of 
the p r o p e r t i e s  of ant i lymphocyt ic  p r epa ra t i ons  has demons t ra t ed  that they can be used to fo rm immunologi -  
cal  to lerance .  Tole rance  to a skin graf t  can be induced by injection of lymphoid cel ls  o r  of ce l l - f r ee  t i ssue  
ex t r ac t s  f rom the donor in conjunction with ant i lymphocytic  s e rum [8-10]. The crea t ion  of immunological  
to l e rance  is faci l i ta ted by the combined use of ant i lymphocytic  s e r a  and chemical  immunodepre s san t s  [11], 
i r rad ia t ion  [8], and thymec tomy [6]. There  is  l i t t le  informat ion  in the l i t e ra tu re  on the effect  of an t i lym-  
phocytic  s e r a  on the fo rmat ion  of to le rance  to pur i f ied  pro te in  or  po lysacchar ide  antigens. Lance [7] ob-  
s e rved  a specif ic  dec rea se  in immunological  reac t iv i ty  in mice receiving bovine s e rum albumin in conjunc- 
tion with ant i lymphocyt ic  s e r u m .  

The object of the p resen t  invest igat ion was  to study the effect  of ant i lymphocyt ic  antibodies on the 
ability of the bac t e r i a l  po lysacchar ide  Vi-ant igen of Salmonel la  typhi to induce immunological  to le rance  in 
mice.  

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

Anti lymphocyt ic  globulin (ALG) was obtainedby salt  f ract ionat ion f r o m  the s e rum of a horse  immunized  
repeatedly  with the lymphocytes ,  spleen, and thymus of mice.  The ant i lymphocyt ic  s e r u m  was  f i r s t  inact i -  
vated by heating to 56~ fo r  30 rain and absorbed  by repea ted  incubation with washed mouse e ry th rocy tes .  
The t i ter  of ALG in the hemagglut inat ion test  did not exceed 1:4, in the lymphagglut inat ion tes t  it va r i ed  f rom 
1:320 to 1:640, and in the cytotoxic tes t  it v a r i ed  f rom 1:1000 to 1:2000. The globulin was injected i n t r a -  
per i tonea l ly  into mice,  the dose being calculated on the bas i s  of prote in  content. 

Immunizat ion of (CBA • C57BL)F 1 mice  with a soluble po lysacchar ide  bac t e r i a l  antigen, namely  the 
Vi-ant igen of S. typhi, was  used as the exper imenta l  model [1, 5]. The Vi-ant igen was  injected i n t r a -  
venously,  and the s e r a  of the mice were  tes ted  for  the p r e sence  of antibodies against  Vi-ant igen in the p a s -  
sive hemagglutinat ion tes t  [2]. 
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TABLE 1. 
with Vi-Antigen of S. typht 

Titer  of Antibodies in Mice after Reacting Immunization 

q) 

Z 

30 
43 
22 
19 
16 
21 
40 

Percentage of  animals  with 
different  titers of  antibodies 

oco o ~  

? 7 ,0 40 ,3 
9 25 19 

0 0 32 
0 00 31 38 31 
5 33 38 19 
0 2 35 35 

7 3 
0 0 
0 0 

2~ 100 

0 
2o a 0 

Treatment of 
mice 

Z 
ALG Vi-an t igen  

(in /lg) * 

1 20--50 
2 2OO 
3 800--2000 
4 20--50 
5 200 
6 800--2000 
7 

Mean titer (~r of  V - 

antibodies with 95 

confidence limits 

1:281 (1:118--1:671) 
I: 24 (I: 14--I:  39) 
I:  33 (I:  18--I:  61) 
1:760 (I :336--I : 1718) 
1:295 (I : 195--I :447) 
I:150 (I: 69--1:327) 
1:423 (I :219--I :843) 

*In response to p r i m a r y  immunization. 

TABLE 2. Ability of Mouse Spleen Cells to Give Immune Response 
to Vi-Antigen of S_. typhi in I r radia ted  Recipients 

~ Donors of 
:~ spleen cells ~ .~ 

1 Intact  17 
Tolerant  25 

3 - -  20 

Number of recipient mice with 
different antibody titers 

10 
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Mean titer (~g) with 

2 t  2~ Z I  

o 0 o 

95 % confidence 
r [ limits 
~ [ 
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1:1040 (1:770--1:1396) 
1: 11 (1: 8--1: 16) 
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Fig. 1. Specificity of im-  
munological tolerance to Vi- 
antigen of S. typhi in mice:  
1) antibodies against Vi-  
antigen; 2) antibodies against 
sheep 's  erythroeytes .  Ordi-  
nate, antibody titer.  

The main experiments  were ca r r i ed  out as follows. The mice r e -  
ceived four injections of ALG in a dose of 5-10 mg protein per  injection, 
2 days and 5 h before injection of the Vi-antigen and 1 and 3 days there -  
after. The control animals received no treatment other than immuniza-  
tion. Vi-antigen was injected in doses ranging f rom 20 to 2000 ~g. One 
month after the f i rs t  injection of Vi-antigen all the groups of animals  r e -  
ceived a test  injection of an optimal dose of Vi-antigen (0.1 lzg). On the 
6th day af ter  the react ing immunization, the se ra  of the mice were  tested 
for  the presence  of antibodies. 

The method of transplantation of lymphocytes  descr ibed  fully in 
ear l ie r  papers  by Kraskina and Levenson [3, 4] was used on this occa -  
sion. Spleens of donor mice were compressed  in a glass  homogenizer 
with the addition of a small volume of medium no. 199. The result ing 
cell suspension was f i l tered through two layers  of Kapron and injected, 
into recipients previously i r radia ted in a dose of 700 R, intraperi toneally 
in a dose of 150,000,000 ceils per  mouse. The next day the recipients  
mice received a test injection of Vi-antigen (0.1 ~g). Four  days la ter  the 
se ra  of the mice were  tested for  the presence  of antibodies. 

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

The resul ts  (Table 1) showed that combined t reatment  with ALG and a la rge  dose of Vi-antigen sharply 
reduced the ability of the mice to respond by antibody formation to a second injection of Vi-antigen. Injec-  
tion of Vi-antigen alone in doses of 20-50 and 200 lzg (groups 4 and 5} did notlead toinhibition of the immuno- 
logical response,  and only l a rge r  doses of the antigen (group 6) caused some decrease  in the antibody ti ter 
compared  with the control. Conversely,  in conjunction with the action of antilymphocytic antibodies, 200 lzg 
of Vi-antigen was enough to cause a sharp decrease  in antibody production in response to the test  injection 
(groups 2 and 3). 

The resulting immunological tolerance was specific in character ,  for mice tolerant to Vi-antigen r e -  
sponded by equally intensive antibody production to the injection of 3 x 108 sheep 's  e ry throcytes  as did con- 
t rol  animals (Fig. 1). 
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The immunological  to le rance  of the mice  was  not the resu l t  of the continued immunodepres san t  action 
of ALG, for  mice t r ea t ed  with globulin alone and rece iv ing  the tes t  dose of Vi-ant igen 1 month l a t e r  gave a 
r e sponse  indistix~guishable f rom that  of the control.  

The phenomenon of immunological  to lerance  must  be  based  on a t rue  change in the reac t iv i ty  of the 
immunocompeten t  cel ls .  To ve r i fy  whether  the phenomenon actual ly obtained cor responded  to this condition, 
expe r imen t s  we re  c a r r i e d  out in which spleen cel ls  of to lerant  and intact  an imals  we re  t ransp lan ted  into 
i r r ad ia t ed  recipients ,  which subsequently rece ived  an injection of Vi-antigen.  The r e su l t s  of these ex p e r i -  
ments  showed (Table 2) that to le rance  to Vi-ant igen obtained by means  of ALG is  t rue  to lerance .  In the 
overwhelming major i ty  of mice  receiving spleen cel ls  of to lerant  animals ,  Vi-ant igen evoked no antibody 
product ion wha t soever  (group 2), while in the other  mice  antibodies were  p resen t  in low t i t e r s  (1:40-1:80). 
Converse ly ,  in the group of mice  rece iv ing  intact spleen ce l l s  and Vi-ant igen (group 1) there  were  v i r tua l ly  
no animals  with low antibody t i t e r s .  The mean  antibody t i te r  in the rec ip ien t s  of the to lerant  spleen was 
1:11, and in the rec ip ien ts  of  the intact  spleen it was  1:1040. 

These  r e su l t s  show that the immunologica l  a reac t iv i ty  to the Vi-ant igen of S. typhi obtained with the 
aid of ALG sa t i s f ies  the c r i t e r i a  of immunologica l  to lerance:  a) it is specif ic  in cha rac te r ,  and b) the pheno-  
menon is based  on a t rue  change in the reac t iv i ty  of the immunocompetent  cells.  

The ALG used in this invest igat ion was  obtained by immunizing a horse  with a mixture  of lymphocytes  
taken f r o m  different  lymphoid organs  of mice ,  mainly  the thymus and spleen. As the next step it will  be 
in teres t ing  to compare  the fo rmat ion  of immunologica l  to le rance  to Vi-ant igen of S. typhi under  the influ- 
ence of ant i lymphocyt ic  s e r a  of different  or igin (thymus, spleen, lymph glands, bone marrow) .  Such an in-  
ves t iga t ion  could provide  new informat ion  on the na ture  of the phenomenon of immunological  to lerance .  
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