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            Abstract
West Nile virus (WNV), a mosquito-borne single-stranded (ss)RNA flavivirus, causes human disease of variable severity. We investigated the involvement of Toll-like receptor (Tlr) 3, which recognizes viral double-stranded (ds)RNA, on WNV infection. Tlr3-deficient (Tlr3âˆ’/âˆ’) mice were more resistant to lethal WNV infection and had impaired cytokine production and enhanced viral load in the periphery, whereas in the brain, viral load, inflammatory responses and neuropathology were reduced compared to wild-type mice. Peripheral WNV infection led to a breakdown of the blood-brain barrier and enhanced brain infection in wild-type but not in Tlr3âˆ’/âˆ’ mice, although both groups were equally susceptible upon intracerebroventricular administration of the virus. Tumor necrosis factor-Î± receptor 1 signaling is vital for blood-brain barrier compromise upon Tlr3 stimulation by dsRNA or WNV. Collectively, WNV infection leads to a Tlr3-dependent inflammatory response, which is involved in brain penetration of the virus and neuronal injury.
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                    Figure 1: Tlr3âˆ’/âˆ’ mice are resistant to lethal WNV infection.[image: ]


Figure 2: Tlr3âˆ’/âˆ’ mice have increased WNV viral load and reduced cytokine production in the circulation.[image: ]


Figure 3: Attenuated viral load and cytokine responses in Tlr3âˆ’/âˆ’ brains after WNV infection.[image: ]


Figure 4: Reduced neuronal and inflammatory pathology in Tlr3âˆ’/âˆ’ mouse brains after WNV infection.[image: ]


Figure 5: BBB permeability is increased after WNV infection or poly(I:C) injection in wild-type but not Tlr3âˆ’/âˆ’ mice.[image: ]


Figure 6: TLR3-mediated disruption of blood-brain-barrier integrity is affected by TNF-Î± receptor signaling.[image: ]
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