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Abstract

A helper T (Th)1 -mediated response is known to enhance cell-mediated immunity, while a Th2-mediated
response is associated with the humoral immunity that is elevated IgE levels and eosinophilia. Prostaglandin
(PG)E; results in the decreased capability of lymphocytes to produce Thl cytokines, with a shift toward a Th2
cytokine response. Chlorpyrifos (CPF) has been reported to impair the blastogenesis and response of T
lymphocytes. CPF also induces delayed febrile effects, which results from the activation of COX-PGE,
pathway. The purpose of this study is to determine the effect of CPF on the in vitro production of Th cytokines
and the role of PGE> on the CPF-induced production of Th cytokines. Splenocytes obtained from male
BALB/c mice were pretreated with CPF (0.1, 1, 10 and 100 uM) in the presence or absence of indomethacin or
PGE: for 12 h and then were incubated with concanavalin (Con) A for 48 h. These results showed that CPF
remarkedly reduced the production of splenic interleukin (IL)-2 and interferon (IFN)-Y in a dose—dependent
manner. CPF significantly increased the splenic IL-4 production at tow doses (0.1 and 1 uM) but did not affect
at high doses (10 and 100 pM). Indomethacin reduced the CPF-decreased production of IL-2 and IFN-Y in a
dose-dependent manner and significantly attenuated the production of IL-4 increased by CPF 0.1 uM. High
dose of CPF significantly reduced the PGE;~decreased production of IL-2 and IFN-Y, while the PGE;-
induced production of IL-4 was significantly enhanced by CPF 1 uM. These findings suggest that CPF may
down-regulate the immune response of Thl type by the suppressed production of IL~2 and IFN~-y, with a
shift toward a Th2 cytokine response. The CPF~decreased production of Thl cytokines may not be mediated
by endogenous PGE,. Also, CPF may attenuate the exogenous PGE;—decreased Thl immune response in a
dose--dependent manner but may affect dose-independently the PGEz—induced Th2 immune response.
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Fig. 1. Effect of chlorpyrifos on the splenic IL-2 production.

(a) CPF: Chlorpyrifos. To induce cytokines, 100 pl splenocyte suspensions (3 X 109 cells/well) obtained from male

BALB/c mice were incubated with following pretreatment of CPF (0.1, 1, 10 and 100 pM) in the presence or
absence of 1 pM indomethacin for 12 h, and then stimulated with a final concentration 1 pg/m! Con A for 48 h.
Control was treated by vehicle with same regimen. Cytokine levels in splenic supernatants were obtained using
ELISA.

Each value represents the mean+S.E. of 5 cultures.

*(P<0.05) and **(P<0.01) : Significantly different from the value in vehicle-treated controls.

##(P<0.01) : Significantly different from the value in each CPF-treated group.

(b) To induce cytokines, 100 pl splenocyte suspensions (3 X 10° cells/well) obtained from male BALB/c mice were

incubated with following pretreatment of CPF in the presence or absence of 200 nM PGE: for 12 h, and then
stimulated with a final concentration 1 pg/ml Con A for 48 h. Control was treated by vehicle with same regimen.
Cytokine levels in splenic supernatants were obtained using ELISA.

Each value represents the mean = S.E. of 5 cultures.

##(P<0.01): Significantly different from the value in PGE,—treated group.
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Fig. 2. Effect of chlorpyrifos on the splenic IFN-Y production.

Each value represents the mean+S.E. of 5 cultures. Other legends and methods are the same as in Fig. 1.
(a) ¥*(P<0.01): Significantly different from the value in vehicle-treated controls.

(b) *(P<0.05) and **(P<0.01): Significantly different from the value in PGE,-treated group.
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Fig. 3. Effect of chlorpyrifos on the splenic TL—4 production.
Each value represents the mean + S.E. of 5 cultures. Other legends and methods are the same as in Fig. 1.
(a) **(P<0.01): Significantly different from the value in vehicle—treated controls.
##(P<0.01): Significantly different from the value in each CPF-treated group.
(b) **(P<0.01): Significantly different from the value in PGE,-treated group.
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