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ABSTRACT

Serum Interleukin-12 (IL-12) levels were measured in B. microti and B. rodhaini inoculated mice,
since it is well known as an early responsible cytokine to induce the differentiation of helper T cell (Th cell)
into helper T cell type 1 (Th 1 cell). Serum IL-12 levels in B. microti inoculated mice revealed two
significant peaks at 3 and 24 hr after inoculation, while no significant change was observed in B. rodhaini
inoculated mice. From our previous report, Th 1 cell and helper T cell type 2 (Th 2 cell} was predominant in
splenic Th cells of mice on 5 day after inoculation with B. microti and with B. rodhaini, respectively.
Interleukin-12 might initiate the differentiation of splenic Th 1 cell in the early phase of infection in mice

infected with B. microti and closely related to the host protective cellular immunity.

INTRODUCTION

" Intraerythrocytic protozoa, Babesia microti and B. rodhaini, are causative agents of murine
babesiosis. It is well known that the course of infection is quite different between them (Cox and Young
1969; Allison 1984; Inchley et al. 1987). Babesia microti infection is non-lethal with a transient parasitemia,
while B. rodhaini infection is lethal with severe parasitemia and anemia. Many researchers suggested that the
difference of this was closely related to the cell mediated protective immunity in the early phase of infection,
based on the results of a delayed type hypersensivity and splenic helper T cell (Th cell) subpopulation
(Shimada et al. 1991; Hashiguchi-Kato et al. 1999). Briefly, helper T cell type 1 (Th 1 cell) and helper T cell
type 2 (Th 2 cell) was predominant in splenic Th cells from B. microti and B. rodhaini infected mice,
respectively (Hsieh et al.1993; Shimada et al. 1996).

Interleukin-12 (IL-12), a heterodimeric cytokine secreted from antigen presenting cells included
macrophage, is well known as an early responsible cytokine to induce the differentiation of Th cell into Th 1
cell (Hsieh et al. 1992; Seder et al. 1993; Henzel et al. 1995; Scharton-kersten et al. 1995). This note deals
with serum IL-12 levels in early phase of infection in B. microti and B. rodhaini inoculated mice and

discusses with our previous results on splenic Th cell subpopulation.

MATERIALS AND METHODS

Mice and protozoa: Male BALB/c mice, 8 weeks old, were supplied by SLC Inc. (Shizuoka, Japan). Babesia
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microti (Munich strain) and B. rodhaini (Australian strain) have been maintained in our laboratory by serial
passages of parasitized blood to mice.

Experimental inoculation: Each intact mouce was inoculated by peritoneal injection with approximate
1x10* parasitized red blood cell (PRBC)head of B. microti or B. rodhaini in 0.2 ml of sterile saline. The
percent PRBC was monitored by Giemsa’s-stained smears of peripheral blood in B. microfi and B.
rodhaini.inoculated mice. The percent IRBC in B. rodhaini inoculated mice increased from day 6 to 12 after
the inoculation, cansing the death, whereas that in B.microti transiently increased from day 9 with a peak on
day 17.

Serum IL-12 levels: Serum samples were obtained from B. micronti or B. rodohaini inoculated mice at 0, 3,
6,9, 12, 18, 24, 48, 72 and 96 hr after inoculation by cardiac puncture. The samples were selected randomly
from 4 or 5 mice at each time. IL-12 levels were measured by the solid phase sandwich enzyme linked
immunosorbent assay (ELISA) KIT (BioSource Cytscreen Mouse IL-12 KIT; CA, USA). Student’s t-test
(unpaired) was used to evaluate the statistical significance.

RESULT AND DISCUSSION
Changes of serum IL-12 level: Changes of serum IL-12 level in B. rodhaini and B. microti inoculated mice
are shown in Fig. 1. Serum IL-12 level in B. microti revealed two significant peaks at 3 and 24 hr after
inoculation, while no significant change was observed in B. rodhaini inoculated mice. .
Various cytokines were considered to regulate the Th cell differentiation into Th 1 cell in the early
phase of infection, however IL-12 primarily played a central immunoregulatory role in initiating and
maintaining Th 1 cell responses (Hsieh et al. 1992; Macatonia et al. 1995; Hino et al. 1996; Maruo et al,
1996). Gazzinelli et al. {(1994) indicated that macrophage-derived IL-12 induced the differentiation of Th cell
into Th 1 cell, showing the resistance against Toxoplasma gondii infection in mice. The administration of
IL.-12 during the first week before Th 2 cell development also led susceptible BALB/c mice to be resistance
against Leishmania magjor infection (Sypek et al. 1993). In this study, serum IL-12 level in B. microti
inoculated mice significantly increased as early as 3 hr after inoculation, whereas no remarkable increase of
its level was observed in B. rodhaini inoculated mice throughout the experimental period. The early
expression of [L-12 mRNA in the spleen cells was also observed in B. microti inoculated mice compared
with that in B. rodhaini inoculated mice (data not shown). On the other hand, our previous report
(Hashiguchi-Kato 1999) indicated that Th 1 cell activation was developed in splenic Th cells on day 5 after
inoculation in B. microti infected mice, and Th 2 cell activation was observed in B. rodhaini infected mice.
Therefore, deficiencies of IL-12 production in B. rodhani infected mice might induce Th 2 cell
differentiation. Many investigators also reported that the resolution of protozoa infection was mediated by
Th 1 cell dependent cellular immune mechanism (Cavacini et al. 1990; Brown et al. 1991; Shimada et al.
1991; Taylor-Robinson et al. 1994). Considering these reports and our results, in which B. rodhaini infected
mice failed to induce II-12 and selected Th 2 cell development, IL-12 produced in early phase of infection
promotes the differentiation of Th cell into Th 1 cell, by which cellular protective immunity is enhanced

against Babesia microti infection in mice.

REFERENCES
51



B. microti B. rodhaini

.

g1 1 ' T*_l_ T . 10

2 T T T TT

%,0.5—1' TTT HTT 0.5 --rT_'_ll| ’IlHIT

=, HHWMmm Ue -, OHAAANT A
0 3 6 9 12 18 24 48 72 % 0 3 6 9 12 18 24 48 72 96
Timte after inoculation (hr) Time after inoculation ¢hr)

Fig. 1. Changes serum IL-12 levels in mice inoculated with B. microti and B. rodhaini.
*: Significant difference (p<0.05) to initial value
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