INDUCTION OF IMMUNOLOGIC TOLERANCE IN ADULT
MICE BY REPEATED INJECTION OF ALLOGENIC
SPLEEN CELLS
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Adult C57BL mice were repeatedly immunized with viable spleen cells from C3H mice. Production
of antibodies to foreign spleen cells stopped in the majority of animals and a state of immunologic tolerance
arose. Spleen cells of tolerant C57BL mice did not evoke a systemic transfer reaction in C3H mice.

* * *

We have previously shown [2] that repeated injection of xenogenic spleen cells of C3H mice into Wis-
tar rats may produce a state of immunologic tolerance to the injected antigen in these animals.

In the present investigation the possibility of creating immunologic tolerance was studied in mice
differing in their strong tissue-compatability H~2 locus, by giving repeated injections of foreign spleen
cells over a long period of time.

EXPERIMENTAL METHOD

Forty C57BL/6 mice aged 1 month and weighing initially 15 g were repeatedly immunized with a fresh-
ly prepared suspension of spleen cells of C3H/He mice. Immunization was carried out intraperitoneally
with 0.2 ml of suspension (20 million viable nucleated cells) three times a week at intervals of 2-3 days.

The methods of preparations of the suspension
and determining the number of viable cells in
10+ a them by means of a 0.19, solution of trypan
88 1 blue have been described earlier [3].
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C57BL/6 mice was tested from the dynamics
of cytotexic isoantibodies, determined in vitro
by the method of Gorer and O'Gorman [6], with
a modification to allow for the fact that the
sensitivity of the cytotoxic reaction increases’
10 ; LIt with the use of smaller doses of target cells
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g ‘j:.: cells of C3H mice. Antiserum was investigated
B s on the 3rd and 7th days from the beginning of
© a4 ‘the immunization cycle, and thereafisr at
47 weekly intervals. The cytotoxic index of anti-
Z:f: - A § m«——-«m serum diluted 1:5 was determined by the usual
..-,é‘ OSSN Y o method [7]. The experimental animal wag
7 2 a5 8 s 77 91 ws 1 125 140 considered to be tolerant if the cytotoxic index
Days of the serum was below 0.15.
Fig. 1. Dynamics of cytotoxic Iscantibodies in CE7BL The degree of sensitization of the spleen
mice receiving repeated iniections of gpleen cells of cells of tolerant and immune C57BL mice was
C3H mice. a) Immune type of response, b} response determined by the systemic transfer reaction
of development of toleran ce. method {5} C3H mice were injected intra-
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TABLE 1. Results of Systemic Transfer Reaction peritoneally with 80 millien viable nucleated

in C3H Mice spleen cells from tolerant or sensitized (60 or
— C3H Mice : ' 1 injection of spleen cells 7 days before trans-
Donors of transferred) » fer) C57BL mice. Control C3H mice received
spleen cells Number Splenic index analogous injections of spleen cells from in-
M = Ip) tact C57BL or C3H mice. Five days after
, ' transfer of the cells from these groups of ani-
Intact C57BL 22 1 mals the reaction was read by taking note of
C57BL sensitized once 20 1.842 +6.137 the splenic index {the index in C3H mice re-~
C57BL sensitized re-~ ‘ ‘ ceiving injections of spleen cells of intact C57-
peatedly : 12 2,309 2 0.146 BL mice was taken as unity). The numerical
Tolerant C57BL : 12 0.976 £ 0.031 results were analyzed by statistical methods
‘Isologus (C3H) 20 0.961 £ 0.038 and the arithmetical mean (M) and confidence
' ' interval (Ip) calculated with a probability of
99%.

EXPERIMENTAL RESULTS

Cytotoxic isoantibodies were detectedinthe C57TBL mice afier the 14thdayofthe experiment {six injec-~
tions of antigen). Two types of reaction to repeated injections of allogenic spleen cells wére observed
(Fig. 1). Of the 40 experimental mice 6 died on the 30th-50th day, and of the 34 survivers, 12 (35%) gave a
reaction of immune type and 22 (65%) developed tolerance. In the mice giving an immune type of response
to repeated injections of foreign spleen cells, cytotoxic isoantibodies were formed throughout the period of
observation (140 days), In the animals developing tolerance, antibody formation stopped despite continued-
injections of antigen. '

Cases were observed when tolerant mice died if injection of foreign viable spleen cells continued for
more than two weeks after development of tolerance. The animals which died showed characteristic signs
- of established homologous disease. This phenomenon of death of adult mice following repeated injections of
immunologically competent cells of a donor to which a state of tolerance has been established has been de-
scribed by many investigators and is attributed to the occurrence of a "graft versus host” reactionina
situation when the host is areactive toward the injected cells [4]. No cases of death of mice immunological-
ly active against the injected spleen cells were observed over a perioed of 5 0-140 days.

Estimation of the degree of sensitization of spleen cells of the immune and tolerant C57BL mice
showed that splenomegaly developed in the C3H mice receiving injections of spleen cells from donors sensi-
tized with tissues of the recipients (Table 1). In the case of transfer of spleen cells from repeatedly sensi-
tized C57BL mice the splenomegaly was more marked than when cells were transferred from animals sen-
sitized only once. If the same number of cells was injected from isologous or intact C57BL mice, no spleno-
megaly developed in the C3H mice on the 5th day after transfer. Intergroup differences in the magnitude
of the splenic index when spleen cells from tolerant and sensitized mice were used were statistically sig~
nificant (P =0.001).

The spleen cells of mice in which a state of immunologic tolerance has been induced as a result of
:epeated injections of antigen thus do not evoks a systemic transfer reaction in the animals to whose tis-
sues tolerance was induced.

LITERATURE CITED

1.  B. D. Brondz, Byull, £ksp. Biol. i Med., No. 5, 64 (19564).

2. I. N. Golovistikov and E. M. Prokhorova, Byull. Fksp. Biol. i Med., No. 11, 83 (1966).

3. Yu. M. Zaretskaya and 1. N. Golovistikov, in: Protection and Repair in Radiation Injuries [in
 Russian], Moscow (1966}, p. 292.

4. R. V. Petrov and Yu. M. Zaretskaya; Transplantation Immunity and Radiation Chimeras [in Russian],

Moscow (19865), p. 50.

5. G. O, Bain and J. D. M. Alton, Transplantation, 2, 707 {1964).

6. P. A. Gorer and P, O'Gorman, Transplani. Bull., 22, 123 {1958).

7. K. E. Hellstrom, Transplant. Bull,,§, 411 {13539}

795



