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Research Note

H-2-Independent Decrease of Nucleated Cell Density
of Spleen by Toxoplasma Infection in Mice
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Toxoplasma infection induces an enlarge-
ment of the spleen in mice. However, the
regulation of the splenomegaly is not clear.
In the present study, we found that a decrease
of nucleated cell density in the spleen occur-
red together with an enlargement of the
spleen during the course of Toxoplasma infe-
ction, and the decrease appeared to be gene-
tically controlled.

Inbred female C57BL/6, C57BL/10 (B 10),
B10.D 2 and BALB/c mice were purchased
from Shizuoka Agricultural Cooperative
Association for Laboratory Animals (Hama-
matsu).

C57BL/6 mice were inoculated intraperit-
oneally with 5X10% bradyzoites of the aviru-
lent Fukaya strain of T. gondii as described
previously (Suzuki et al., 1981 a).
days after infection, mice were sacrificed, and
both the spleen weight and cell number were
measured. Spleen weight increased marke-
dly during the acute phase of infection (Fig.
1). The enlargement of the spleen was most
remarkable during the first and second week
of infection. Coupled with the enlargement
of the spleen, the nucleated cell density dec-
reased (Fig. 1). The decrease was already
detected by the 3rd day of infection, howe-
ver, the most remarkable decrease occurred
between the first and second week of infect-
ion. Table 1 shows the weight and cell
number of the spleen on the 7 th day of the
infection.

At various

The spleen weight increased to
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four times the size of an unifected control.
On the other hand, the number of nucleated
cells was only twice as many as the uninfe-
cted control. Therefore, the nucleated cell
density of the spleen was less than half that
of normal mice on day 7 of the infection.
The number of red blood cells increased to
more than seven times the amount of the
uninfected mice, indicating that one cause of
the decrease of the nucleated cell density of
the spleen is an increase in the number of
red blood cells. On the 4th week of infe-
ction, the decrease of cell density was still
detectable, however, on the 8th week, the
cell density increased to a normal level.
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Fig. 1 Change in spleen weight and nucleated
cell density during the course of Toxoplasma
infection in C 57 BL/6 mice. Mice were inocu-
lated intraperitoneally with 5X103 bradyzoites of
T. gondii. Each point represents the mean va-
lue on 5 mice. Symbols: @, spleen weight;
O, nucleated cell density of spleen.
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Table 1 Change in weight and cell numbers of spleen in acute phase of
Toxoplasma infection in C57 BL/6 mice

Weight Number of Number of
Mice ( g) nucleated cells red blood cells Cell density*
mg (Xx107) (x107)
Normal (N) 74.1+3.62 10.8+0.43 2.67+0.29 14.7+0.54
Infected (I)7 305.4+8.81% 21.0+1.35% 19.7+1.63% 6.87+0.321
Ratio (I/N) 4.12 1.94 7.38 0.47

* Number of nucleated cells (Xx107)/100mg weight.

t On day 7 of Toxoplasma infection.

1 Significantly different from normal control mice at p<0.001.

Table 2 H-2-independent change in cell density of spleen by

Toxoplasma infection in

mice

Number of nucleated cell (X107)/100mg weight

Strain of mice

Nomal Infectedt
B10 (H-2b) 14.0+0.36 7.39+0.24
N. S.t N. S.
B10.D2 (H-29) 14.9+0.29 6.74+0.25
p<0.001 p<0.001
BALB/c (H-2%) 12.9+0.38 8.59+0.45

* Mean *+ S.E. of 10 mice.
t On day 7 of Toxoplasma infection.
1 Not significant.

This pattern of a decrease in nucleated
cell density of the spleen during the course
of infection correlates well with that of the
depression of antibody responses in mice by
Toxoplasma infection (Suzuki et al., 1981 a,
b). Although an activation of suppressor
macrophages appears to be a major cause of
the suppressed antibody responses in the inf-
ected mice (Suzuki et al., 1981 a, b, Suzuki
and Kobayashi, 1983, 1984), the decrease of
spleen cell density by infection may be an
additional factor among the causes of the
depression of antibody responses in wvivo.
Pelster (1980) also reported in a histological
examination that a loss of lymphocytes in
the spleen occurs in an acute phase of Toxo-
plasma infection in mice.

We have found that the induction of supp-
ressed antibody responses by Toxoplasma
infection in mice is regulated by both H-2-
linked and-nonlinked genes (Suzuki and Ko-
bayashi, 1985). Therefore, we examined
whether or not a genetic control is present
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in an induction of the decrease of spleen cell
density by Toxoplasma infection. The mice
used in this experiment were B 10 mice,
which shows the most severe suppression of
antibody responses in Toxoplasma infection,
BALB/c mice, in which the suppressive effect
of infection is very weak, and B10.D2
mice, which have the B 10 background and
the same H-2 haplotype as BALB/c mice.

The three strains of mice were inoculated
intraperitoneally with 5%X10°® bradyzoites of
T. gondii, and 1 week later, the spleen
weight and spleen cell numbers were meas-
ured. Table 2 shows the nucleated spleen
cell densities of the mice. A decrease in
the cell density was observed in all strains
of mice in Toxoplasma infection. However,
the infected BALB/c mice showed a signifi-
cantly higher cell density than the infected
B10 and B10.D2 mice, while there was
no difference in cell density between B 10
and B 10.D 2 mice.

By contrast, in uninfected control mice,



the nucleated cell density was higher in B 10
and B10.D 2 mice than in BALB/c mice.
This indicates that the change in spleen cell
density by Toxoplasma infection was sig-
nificantly smaller in BALB/c mice than in
B 10 and B10.D 2 mice. Between B 10 and
B 10.D 2 mice, no significant difference in
this change was observed. These results
demonstrate that a change of spleen cell
density with a splenomegaly by Toxoplasma
infection was regulated by H-2-nonlinked
genes. Allen et al. (1977) reported that an
enlargement of spleen by an injection of
Mycobacterium bovis (BCG) appears to be
controlled by H-2-nonlinked genes.

The decrease in the nucleated cell density

of the spleen by Toxoplasma infection might
play a role in the depression of antibody
responses in the infected mice as an H-2-
nonlinked factor, in addition to an activation
of suppressor macrophages.
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