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The dengue virus (DEN), a mosquito-borne member of the flavivirus genus,
causes a serious febrile illness in humans known as dengue fever and in its severe
forms, dengue haemorrhagic fever (DHF) and dengue shock syndrome (DSS).
Dengue fever affects over 100 million people worldwide, and there are still no
vaccines or antiviral agents available. Virus binding to susceptible target cells is
the first event required for productive infection. The liver is suspected as a target
organ for dengue virus infection. The objective of this project is to characterize the
binding of the dengue virus to human liver cells and investigate viral stability.

Viral growth curves from infected Vero cells were taken to determine the
time needed to produce the maximum viral yield. The results showed the highest
titer of DEN1 and DEN2 on day 4 and on days 3 and 6 for DEN3 and DEN4
respectively.  The results of viral growth curves were used to purify radiolabeled
DEN for study in saturation binding experiments on HepG2 cells, a model cell line
for hepatocyte. The results using radiolabeled virus indicated that it was not
possible to saturate binding under experimentally achievable conditions. Further
experiments sought to determine whether it was possible to reach a state of
saturation of infection on HepG2 cells by using an increasingly high input of the
virus on a constant cell number. DENI1 and DEN4 showed no evidence of
saturation of infection even at 5,000 virus particles per cell, while DEN2 became
saturated in respect of infection at approximately 3,000 virus per cell.
Interestingly, with DEN3 the response to infection increased up to 2,500 virus per
cell followed by a reduction to almost zero at higher levels of virus infection.

Dengue viral stability was examined in normal growth media, human serum
and plasma by inoculation with dengue virus at 37°C/ 10% COy, and the level of
infectious virus titered over time. Each serotype showed significant loss of
infectious virus over the time. Interestingly, loss of infectivity was exponential for
each serotype, and half-lives were determined for DEN1 to DEN4 as 4.2, 6.8,24
and 7.5 hours respectively. The viral half lives in both serum and plasma are less
than that seen in growth media. There is a variation of half-lives in different
individuals for all four serotypes. The half-life was not affected by the presence of
either immunoglobulin G or heparin level.
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