376 Bulletin of Experimental Biology and Medicine, No. 4, 2002 IMMUNOLOGY AND MICROBIOLOGY

Immune Reactions in Different Mouse Strains
N. V. Masnaya, A. A. Churin, O. S. Borsuk, and E. Yu. Sherstoboev

Translated from Byulleten’ Eksperimental noi Biologii i Meditsiny, Vol. 134, No. 10, pp. 437-439, October, 2002

Original article submitted July 8, 2002

The responses of immunocompetent cells to thymus-dependent antigen differ in mice of dif-
ferent strains. Immunization stimulated phagocytic activity of peritoneal macrophages in
CBA/CaLac, DBA/2, and BALB/c mice and suppressed it in CC57W mice. By the formation
of antibody-producing cells in the spleen in response to thymus-dependent antigen DBA/2
and CBA/Calac mice can be classified as high responders, BALB/c mice as medium-respond-
ers, and C57B1/6 and CC57W mice as low responders.
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Inbred animals with different genotypes are used in
experimental medicine as the models of various hu-
man diseases [1,5]. The reactivity of these animals to
exo- and endogenous stimuli is intensively studied
[1,2,5-7]. It was found that the response to the same
antigen can differ in inbred (genetically identical) ani-
mals [1-3]. We investigated the reactions of the im-
mune system in CBA/Calac, DBA/2, C57Bl/6,
CC57W, and BALB/c mice to thymus-dependent anti-
gen (sheep erythrocytes, SE).

MATERIALS AND METHODS

Experiments were carried out on 125 mice of 5 strains
(25 animals per strain, 5 control animals per group):
3-month-old CBA/CaLac, DBA/2, C57Bl/6, CC57TW,
and BALB/c mice (18-20 g) obtained from Laboratory
of Biomedical Modeling, Institute of Pharmacology,
Tomsk Research Center.

The animals were immunized with SE (0.2 ml
15% suspension intraperitoneally). Intact mice of the
same strains served as controls.

Material for analysis was collected on days 4, 7,
14, and 21 after immunization. The mice were deca-
pitated. Phagocytic activity of peritoneal macrophages
(PAPM) [11], number of antibody-producing cells
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(APC) in the spleen [10], and production of specific
IgM and IgG hemagglutinins [4] were evaluated.

The results were processed using Statistica for
Windows software.

RESULTS

In CBA/CaLac mice PAPM increased after immuni-
zation with SE and then gradually decreased to the
control level. The maximum APC count in the spleen
was observed on day 4, and by the end of the ex-
periment this value returned to the control level; the
content of IgM antibodies peaked on day 4, transition
from IgM to IgG production occurred by day 14.

In DBA/2 mice high PAPM was observed on days
4 and 7. On day 14 PAPM in experimental animals
virtually did not differ from the control. The count of
APC in the spleen of experimental animals peaked on
day 4 and then decreased to the control level. The peak
of IgM antibodies was observed on day 4 and the peak
of IgG on day 14 of the experiment.

In C57B1/6 mice injected with the antigen PAPM
slightly increased by day 7 and then returned to the
control level. APC count in the spleen of experimental
mice practically did not differ from the control. The
maximum content of [gM antibodies in experimental
mice was observed on day 4 and that of IgG hemag-
glutinins on day 14.

In CC57W mice PAPM notably decreased on day
4 after immunization with SE. At later terms this para-
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Fig. 1. Dynamics of phagocytic activity of peritoneal macrophages (a) and absolute counts of APC in the spleen (b) in CBA/CalLac (1),
DBA (2), C57BI/6 (3), BALB/c (4), and CC57W (5) mice immunized with thymus-dependent antigen.

meter did not significantly differ from the control. The
content of APC in the spleen of immunized CC57TW
mice peaked on day 7, while on day 14 this parameter
decreased below the control. The maximum titer of
IgM antibodies in the serum was observed on day 4,
and the content of IgG hemagglutinins remained high
throughout the observation period.

In BALB/c mice PAPM surpassed the control
throughout the observation period. The number of
APC in the spleen of immunized mice was notably
higher than in the control on days 4 and 14; high titers
of IgM and IgG hemagglutinins were observed on
days 4 and 14, respectively.

Thus, we revealed some differences in the res-
ponse of immunocompetent cells in different mouse
strains to thymus-dependent antigen. In order to com-
pare these reactions, we presented the data in percents
(Fig. 1). These data suggest that the most pronounced
stimulation of PAPM after immunization was obser-
ved in BALB/c mice, medium stimulation in DBA/2
and CBA/CaLac animals, C57B1/6 mice virtually did
not respond to SE immunization, while in CC57W
mice PAPM was suppressed (Fig. 1, @). By their re-
sponse (APC formation in the spleen) to thymus-de-
pendent antigen, DBA/2 and CBA/CaLac mice are
high responders, BALB/c mice were medium respon-
ders, and C57Bl/6 and CC57W mice were low re-
sponders (Fig. 1, b).

Differences in the reactions of various systems in
inbred animals are genetically determined [2,6-8]. Ex-
periments demonstrated differences in activities of
antigen-presenting cells (macrophages, dendritic cells)
in animals of different strains [3,8,9]. High activity of
macrophages eliminating antigen material can be re-

sponsible for decreased percentage of presented anti-
gens [3,9]. We believe that in our experiments high
PAPM (which persisted until the end of the experi-
ment) was responsible for less intense primary im-
mune response in BALB/c mice in comparison with
DBA/2 and CBA/CaLac mice.

If the antigen concentration is high, the presenting
cells do not “cope” with the processing of the material
and the immune response is delayed. In our experi-
ments, CC57W mice had low PAPM at the initial sta-
ges after immunization. This probably explains the
shift of the peak of splenic APC formation in this
mouse strain.

Class II histocompatibility antigen (HLAII) plays
an important role in cooperation of different types of
immunocompetent cells in the immune response [2,
7,8]. Animals of different strains possess genetically
determined differences in the content of HLAII (Ia-a)
[2,7,8]. For example, presentation of the antigen la-a
complex by macrophages (dendritic cells) can be dis-
turbed in low responders in case of low Ia-R con-
centration on presenting cells [8]. Presumably, this
factor determines low immune response to the antigen
in CC57W and C57Bl/6 mice. Impaired antigen pre-
sentation on macrophages (dendritic cells) can be re-
sponsible for the absence (low level) of T lymphocyte
proliferation, which is triggered by la-a and inter-
leukin-1. Recognition of la-a by T cells induced inter-
leukin production and activates T cell proliferation
and subsequent stages of the immune response leading
to production of specific antibodies [8]. Mice of dif-
ferent strains differ by spontaneous and stimulated
proliferation capacity of splenic (T and B) cells [6]:
this parameter is high in CBA mice and low in C57Bl/
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6J and BALB/c mice. Low proliferative activity can
be the cause of low level of APC formation (in our
case in C57Bl/6, CC57W, and BALB/c mice).

Hence, individual sensitivity of the immune sys-
tem to the antigen in mice of different strains can be
explained, among other things, by their genetic char-
acteristics.
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