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Burkholderia pseudomallei is a causative agent of melioidosis, a life threatening disease
which affects both humans and animals. We recently reported that mouse macrophages
infected with B. pseudomallei fail to produce significant level of inducible nitric oxide synthase
(iNOS), a crucial enzyme needed for the cells to control intracellular growth of this bacterium.

In this study, to demonstrate that, unlike other gram-negative bacteria that have been

investigated, B. pseudomallei only minimally activate IFN-B production which leads to the low
level of interferon regulating factor-1 (IRF-1) in the mouse macrophages cell line (RAW 264.7)
and this paralleled with poor iINOS expression. Adding exogenous IFN-3 to the system could
upregulate IRF-1 production which in turn enhances iINOS expression in the B. pseudomallei-
infected macrophages leading to suppression of intracellular growth of this bacterium. It
appears that the failure of macrophages to successfully control growth and survival of
intracellular B. pseudomallei is related, at least in part, to the defective production of IFN-3
which modulates the ability of macrophages to synthesize INOS. In this study, we also
extended our investigation, analysing the mechanism(s) by which the two types of interferons
(IFNs) regulate antimicrobial activity in the B. pseudomallei-infected macrophages. The
macrophages that were simultaneously exposed to B. pseudomallei and type | IFN (IFN-f3)
expressed high level of INOS, leading to enhanced intracellular kiling of the bacteria.
However, neither enhanced iNOS expression nor intracellular bacterial kiling was observed
when the macrophages were preactivated with IFN- prior to being infected with B.
pseudomallei. On the contrary, the timing of exposure was not critical for the type Il IFN (IFN-
Y) because when the cells were either prestimulated or costimulated with IFN-y, both iINOS
expression and intracellular killing capacity were enhanced. The differences by which these 2

IFNs regulate antimicrobial activity may be related to the fact that IFN-y was able to induce
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more sustained Interferon Regulatory Factor-1 (IRF-1) expression compared with the cells

activated with IFN-p.

Besides phagocytic cells, B. pseudomallei has ability to invade and multiply inside
nonphagocytic cells in various organs. Among them, lung is the most commonly affected organ
resulting in abscess formation in the patients with chronic melioidosis. We demonstrated that
B. pseudomallei was able to stimulate IL-8 production from human alveolar lung epithelium cell
line (A549). However, the level of IL-8 production was significantly lower than the cells infected
with other gram-negative bacteria such as Salmonella enterica serovar typhi (S. typhi). The
degree of IkBo. degradation in the B. pseudomallei-infected cells was also lower than that of
the S. typhi-infected cells, suggesting that B. pseudomallei is a poorer cell activator. Inhibition
of B. pseudomallei invasion by cytochalasin D did not interfere with either the IL-8 production or
IkBow degradation, indicating that bacterial uptake is not required for the production of this
chemokine. The signaling which initiated by the interaction of B. pseudomallei with the epithelial
cell surface is sufficient for cells activation. Immunoblotting analysis indicated that B.
pseudomallei triggered the phosphorylation of p38 of the cells to facilitate the invasion into the
lung epithelial cells. Inhibition of p38 protein by specific inhibitor resulted in the inability of the

bacteria to invade the cells.
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