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In this communication the authors analyzed the pattern of expression of IFN-γ as a surrogate type
1 response in different clinical forms of schistosomiasis in response to stimulation involving T-cell
dependent and T-cell independent pathways, to investigate which pathways were functional in hu-
man schistosomiasis, and to further characterize the nature of Th1 response impairment in this para-
sitic disease.
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In murine schistosomiasis infection studies
have shown that the CD4+ T helper cell responses
evolve from a Th1 to a Th2 dominated response
and that this transition to the Th2 type cytokine
expression coincides with egg production by the
adult parasites (Grzych et al. 1991, Pearce et al. 1992,
Wynn et al. 1993). While the Th1 cytokine IFN-γ
and activated macrophages have been correlated
with immunity in mice (James 1986, Sher et al. 1990).
Th2 cytokines inhibit macrophage activation
(Oswald et al. 1992) and have been implicated in
granuloma formation around tissue deposited eggs
(Chensue et al. 1992,  Wynn et al. 1993). In human
studies it was noted an impaired balance of Th2
and Th1 cytokine production (Williams et al. 1994),
suggesting there is not a global suppression of
Th1 response  in humans but it is possible that the
nonsynchronous nature of human infections which
often stem from multiple parasite may obscure any
Th1 cytokine response (Mahanty et al. 1992, Ribeiro
de Jesus et al. 1993, King et al. 1993).
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IL-12 is important in the differentiation of  T
naive CD4+ cells toward an IFN-γ producing Th1
type cell, as well as in enhancing cytotoxic T cell
mediated lysis and natural killer (NK) cell activity
(McDyer et al. 1998). The mechanisms underlying
the regulation of IL-12 are of most importance. One
of the mechanisms involves the enhancement of
IL-12 production by IFN-γ: (a)directly inducing IL-
12 p35 transcription from peripheral blood mono-
nuclear cells; (b) increasing expression of CD40
ligand stimulation; (c) downregulating IL-10. A sec-
ond mechanism of IL-12 production is T-cell de-
pendent, involving the interaction of CD40L ex-
pressed on T cells with its counterreceptor, CD40
on APCs. Finally, certain microorganisms or bacte-
rial products can directly induce IL-12 (Chougnet
et al. 1998).

The patients selected for the study, displayed,
intestinal,  hepato-intestinal and hepatosplenic clini-
cal forms of schistosomiasis mansoni as defined
previously by ultrasound (Domingues et al. 1993).
The control group were from non-endemic areas of
Brazil and North America. All human studies de-
scribed were reviewed by ethical and scientific re-
view boards overseeing both the USA and Brazil-
ian teams.

The production of IFN-γ was analyzed after
stimulation of whole blood cell cultures (WBCC)
with the stimuli Staphylococcus aureus Cowan
strain (SAC), IL-10, anti-IL-10, LPS and CD40L ex-
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pressed by recombinant fibroblast cell line whereas
fibroblasts expressing surface CD32 were used as
controls. The whole blood was drawn with heparin
(10 U/ml), diluted 1:3 in RPMI plus penicillin (100
U/ml) and streptomycin (100 µg/ml) and cultures
were maintained in a humidified atmosphere with
5% CO2. The supernatants were collected at 96 h
and stored at -70oC for subsequent determination
of cytokine production. The measurement of IFN-γ
cytokines was performed by ELISA using specific
capture and detection mAbs following previously
published protocols (Williams et al. 1994,
Montenegro et al. 1999). All statistical comparisions
were made by use of a paired student t test or, for
unpaired data, the student t test for independent
samples. P < 0.05 was considered significant.

 Chronic hepatosplenic patients produced less
IFN-γ when compared with SAC-stimulated
uninfected individuals. In addition, only normal
control and hepatointestinal  groups expressed sig-
nificantly more IFN-γ in comparison with the
unstimulated groups (p < 0.05). Interestingly, SAC
induced IFN-γ production was increased in normal
controls and hepatointestinal groups (p < 0.05) in
comparison to SAC-stimulated cultures treated with
anti IL-10 suggesting that SAC-induced IL-10 was
partially antagonizing IFN-γ production. We also
studied if the CD40-CD40L pathway, involved in
the T cell-dependent activation of APCs was func-
tional in schistosomiasis. Surprisingly, chronic
schistosomiasis patients were more responsive to
CD40L stimulation and produced significantly more
IFN-γ in response to exogenous rIL-12 than normal
controls, suggesting that the defect in SAC-in-
duced IFN-γ production was not attributable to an
inability of patient T cells to respond to either Th1-
inducing factor. Chronic schistosomiasis patients
produced more IL-12 in response to SAC,
SAC+IFN-γ, or SAC/IFN-γ/CD40L stimulation than
normal controls, indicating that the impairment was
also not due to a decrease in IL-12 production.
These findings demonstrate that chronic schisto-
somiasis patient WBCC display a generalized defi-
ciency in SAC-induced IFN-γ expression which is
unrelated to specific defects in IL-12 production or
CD40/CD40 ligand interactions. This was
particurlarly marked in the severe hepatosplenic
form of the disease, suggesting the defect
progresses with the evolution of the disease. We
are currently trying to understand the courses of
the deficiency and the relationship with the pattern
of expression of other relevant cytokines.
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