CREATION OF IMMUNOLOGICAL TOLERANCE TO SOLUBLE
POLYSACCHARIDE ANTIGEN IN MICE WITH THE AID
OF ANTILYMPHOCYTIC GLOBULIN
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Treatment of (CBA x C57BL) F; mice receiving a large dose of soluble polysaccharide Vi-
antigen of Salmonella typhi with horse antimouse lymphocytic globulin leads to the develop-
ment of specific immunological tolerance to this antigen. This phenomenon is based on a
true change in the reactivity of the immunocompetent cells, for spleen cells of animals
tolerant fo Vi-antigen, when exposed a second time to contact with the antigen, did not form
antibodies in the irradiated recipient, unlike spleen cells of intact animals.

The prospect of creating stable immunological tolerance in the adult is particularly interesting be-
cause the solution of this problem would allow considerable progress to be made toward overcoming the
difficulties concerned with transplantation of organs and tissues. The experimental and clinical study of
the properties of antilymphocytic preparations has demonstrated that they can be used to form immunologi-
cal tolerance. Tolerance to a skin graft can be induced by injection of lymphoid cells or of cell-free tissue
extracts from the donor in conjunction with antilymphocytic serum [8-10]. The creation of immunological
tolerance is facilitated by the combined use of antilymphocytic sera and chemical immunodepressants [11],
irradiation [8], and thymectomy [6]. There is little information in the literature on the effect of antilym-
phocytic sera on the formation of tolerance to purified protein or polysaccharide antigens. Lance [7] ob-
served a specific decrease in immunological reactivity in mice receiving bovine serum albumin in conjunc~
tion with antilymphocytic serum.,

The object of the present investigation was to study the effect of antilymphocytic antibodies on the
ability of the bacterial polysaccharide Vi-antigen of Salmonella typhi to induce immunological tolerance in
mice.

EXPERIMENTAL METHOD

Antilymphocytic globulin (ALG) was obtained by salt fractionation from the serum ofa horse immunized
repeatedly with the lymphocytes, spleen, and thymus of mice. The antilymphocytic serum was first inacti-
vated by heating to 56°C for 30 min and absorbed by repeated incubation with washed mouse erythrocytes.
The titer of ALG in the hemagglutination test did not exceed 1:4, in the lymphagglutination test it varied from
1:320 to 1:640, and in the cytotoxic test it varied from 1:1000 to 1:2000. The globulin was injected intra-
peritoneally into mice, the dose being calculated on the basis of protein content.

Immunization of (CBA X C57BL)F; mice with a soluble polysaccharide bacterial antigen, namely the
Vi-antigen of 8. typhi, was used as the experimental model [1, 5]. The Vi-antigen was injected intra-
venously, and the sera of the mice were tested for the presence of antibodies against Vi~antigen in the pas-
sive hemagglutination test [2].

Laboratory of Immunology, Moscow Research Institute of Epidemiology and Microbiology, Ministry
of Health of the RSFSR. (Presented by Academician of the Academy of Medical Sciences of the USSR P. A.
Vershilova.) Translated from Byulleten' Eksperimental'noi Biologii i Meditsiny, Vol. 74, No. 9, pp. 74-77,
September, 1972. Original article submitted January 25, 1972.

© 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York,
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without
permission of the publisher. A copy of this article is available from the publisher for §15.00.

1069



TABLE 1. Titer of Antibodies in Mice after Reacting Immunization
with Vi-Antigen of 8. typhi
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*In response to primary immunization.

TABLE 2. Ability of Mouse Spleen Cells to Give Immune Response
to Vi-Antigen of 8. typhi in Irradiated Recipients
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1640t 2 days and 5 h before injection of the Vi-antigen and 1 and 3 days there-
1320y after. The control animals received no treatment other than immuniza-
7460+ tion. Vi-antigen was injected in doses ranging from 20 to 2000 ug. One
Pyl month after the first injection of Vi-antigen all the groups of animals re-
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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 erythrocytes. Ordi-
nate, antibody titer.

ceived a test injection of an optimal dose of Vi-antigen (0.1 ug). On the
6th day after the reacting immunization, the sera of the mice were tested
for the presence of antibodies.

The method of transplantation of lymphocyi:es described fully in
earlier 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 resulting
cell suspension was filtered through two layers of Kapron and injected,
into recipients previously irradiated in a dose of 700 R, intraperitoneally
in a dose of 150,000,000 cells per mouse. The next day the recipients
mice received a test injection of Vi-antigen (0.1 ug). Four days later the
sera of the mice were tested for the presence of antibodies.

EXPERIMENTAL RESULTS

The results (Table 1) showed that combined treatment with ALG and a large 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 ug (groups 4 and 5) did notlead toinbibition of the immuno-
logical response, and only larger doses of the antigen (group 6) caused some decrease in the antibody titer
compared with the control. Conversely, in conjunction with the action of antilymphocytic antibodies, 200 ug

of Vi-antigen was enough to cause
(groups 2 and 3).

a sharp decrease in antibody production in response to the test injection

The resulting immunological tolerance was specific in character, for mice tolerant to Vi-antigen re-
sponded by equally intensive antibody production to the injection of 3 X 10® sheep's erythrocytes as did con-

trol animals (Fig. 1).
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The immunological tolerance of the mice was not the result of the continued immunodepressant action
of ALG, for mice treated with globulin alone and receiving the test dose of Vi-antigen 1 month later gave a
response indistinguishable from that of the control.

The phenomenon of immunological tolerance must be based on a true change in the reactivity of the
immunocompetent cells. To verify whether the phenomenon actually obtained corresponded to this condition,
experiments were carried out in which spleen cells of tolerant and intact animals were transplanted into
irradiated recipients, which subsequently received an injection of Vi-antigen. The results of these experi-
ments showed (Table 2) that tolerance to Vi-antigen obtained by means of ALG is true tolerance. In the
overwhelming majority of mice receiving spleen cells of tolerant animals, Vi-antigen evoked no antibody
production whatsoever (group 2), while in the other mice antibodies were present in low titers (1:40-1:80),
Conversely, in the group of mice receiving intact spleen cells and Vi-antigen (group 1) there were virtually
no animals with low antibody titers. The mean antibody titer in the recipients of the tolerant spleen was
1:11, and in the recipients of the intact spleen it was 1:1040.

These results show that the immunological areactivity to the Vi-antigen of S. typhi obtained with the
aid of ALG satisfies the criteria of immunological tolerance: a) it is specific in character, and b) the pheno-
menon is based on a true change in the reactivity of the immunocompetent cells.

The ALG used in this investigation was obtained by immunizing a horse with a mixture of lymphocytes
taken from different lymphoid organs of mice, mainly the thymus and spleen. As the next step it will be
interesting to compare the formation of immunological tolerance to Vi-antigen of S. typhi under the influ-
ence of antilymphocytic sera of different origin (thymus, spleen, lymph glands, bone marrow). Such an in-
vestigation could provide new information on the nature of the phenomenon of immunological tolerance.
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