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ABSTRACT

Increased cases of dengue encephalitis have been reported worldwide. In
order to evaluate whether dengue virus (DENV) has capacity in the induction of
neuroinflammatory process, the pathway involving reactive oxygen species (ROS)
production was investigated. Flavivirus, including Japanese encephalitis virus (JEV),
Culex flavivirus (CxFV), dengue serotype 2 and 4 (DENV-2 and DENV-4), induced
reactive oxygen species (ROS) was demonstrated in a rat microglia cell line, HAPI
cells. The cells were challenged with flavivirus with a multiplicity of infections (MOI)
0.01 and 0.1 for two hours of adsorption period. Intracellular ROS production and cell
viability were determined at 6, 24, 48 and 72 hours post-infection. As demonstrated by
increased fluorescence intensity of 2°,7’-dichlorodihydrofluorescein (DCHF), all
viruses induced ROS production as early as at 6 hours and prolonged over 72 hours, in
corresponding with decreased cell viability. DENV-4 was the most potent virus in the
induction of ROS production. Furthermore, expression of inducible nitric oxide
synthase (iNOS), caspase-3 and activation of caspase-3 were determined at 24 hours
post-infection. JEV, CxFV and DENV-2 with MOI 0.1 induced iNOS expression
approximately 1.4 fold of mock control. JEV and CxFV activated caspase-3
approximately 1.2 fold of mock control. These effects were comparable with the activity
of lipopolysaccharide (LPS) 1 mg/ml. Interestingly, DENV-4 significantly suppressed
INOS expression and caspase-3 activation. These results may, at least in part, be
explained by the levels of ROS that determine the downstream of several signalling
pathways. In conclusion, DENV as well as CxFV have the capacity as JEV in microglia
activation and ROS production, which results in the alteration of microglia functions
and survival.
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