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Recent studies have showed that food or food components can enhance immune function including
anti-inflammation. However, the molecular mechanisms are still unclear. In the present study, vegetable
fisetin, wasabi 6-MSITC, oolong tea theasinesin A and blue berry anthocyanins, which have been reported
to possess anti-inflammatory potency through inhibiting the expression of inflammatory enzyme
cyclooxygenase 2, were chose to evaluate the anti-inflammatory function and underlying mechanisms by
DNA microarray in mouse RAW264 macrophage cells. The results revealed that, the expressions of 1.8%
genes in total 22,050 genes are increased more than 3-fold by inflammatory inducer lipopolysaccharide
(LPS) treatment, in which, the ratio that gene expression was to less 50% attenuated by fisetin, 6-MSITC,
theasinesin A and anthocyanins was 70.2%, 58.6%, 63.8%, 30.3%, respectively. On the other hand, the
expression of 3.3% genes are one-third decreased by LPS-treatment, in which, the ratio that genes
expression was restored to 50% by fisetin, 6-MSITC, theasinesin A and anthocyanins was 58.2%, 46.9%,
65.7%, 51.5%, respectively. Therefore, these food components not only inhibited the expression of
inflammatory and allergic genes, but also restored the expression of biological defense related genes
which decreased by LPS.

Utilizing group analysis, genes that showed more than 2-fold expression changes by food components
were classified into 35 categories relating to biological processes, molecular functions, and signaling
pathways. The genes were further categorized as “defense, inflammatory response, cytokines activities,
and receptor activities”, and most of them were allergic and inflammatory factors including chemokines,
interleukins and interferon. Some of them were confirmed at mRNA levels by real-time polymerase chain
reaction, and at protein level by suspension array system.

To clarify the signal regulation network of these cytokines, the DNA microarry data were uploaded to
the Ingenuity pathway analysis system. The results revealed that three canonical pathways (NF-xB,
MAPK and IRF3 pathway) were activated by LPS, and these food components suppressed the expressions
of cytokines through inhibiting the phosphorylation of kinases, such as p38, ERK, JNK, NF-xB, IRF3 in
NF-xB, MAPK and IRF signaling pathway.

In summary, fisetin, 6-MSITC, theasinensin A and anthocyanins targeted LPS-activated TLR4
inﬂammatory signaling system and then suppressed the production of inflammatory mediator including
chemokines, interleukins and interferon. These data provide the molecular basis for the anti-inflammatory

properties of these food components.
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Gene expression profiling of anti-inflammatory food components
in macrophage cells
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