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6-(Methylsulfinylyhexyl isothiocyanate (6-MITC) is a chemopreventive compound occviring in
wasabi (Wasabia japonica (Miq.) Matsumufa), which is a typical Japanese pungent spice. Several
studies have reported that 6-MITC has anti-cancer activity in vivo and in vitro, but the molecular
mechanism is not elucidated yet.

. Cyclooxygenase-2 (COX-2) and inducible niiric oxide synthase (iNOS) are important enzymes
that mediate inflammatory processes. Excess up-regulations of COX-2 and iNOS have been
associated with several types of cancers as well as inflammatory disorders. To clarify the mechanism
underlying the anti-inflammatory and anti-carcinogenic action of 6-MIT C, the effects of 6-MITC on
the expression of COX-2 and iNOS in lipopolysaccharide {LPS)-activated RAW264 macrophages
were investigated. 6-MITC showed a dose-dependent inhibition of LPS-induced production of
prostaglandin B, (PGE,) and nitric oxide (NO), and expression of COX-2 and iNOS. Molecular
analysis demonstrated that 6-MITC blocked LPS-induced COX-2 expression by suppressing the
activation of ERK/p38 kinase-mediated CREB and C/EBPS, and Jak2-mediated C/EBPS and AP-1.
'| On the other hand, 6-MITC suppressed iNOS expression through the inhibition of Jak2-mediated
JNK signaling cascade with the attendant to AP-1 acﬁvatiqﬁ. These inhibitory actions of 6-MITC
were not caused by the influence on LPS binding to cell membrane receptors, suggesting that
6-MITC might target intracellular factors such as upsiream of MAPK or Jak2.

Moreover, interferon-y (IFN-y) or 12-O-tetradecanonoylphorbol-13-acetate (TPA) also activated
COX-2 expression in RAW264 cells. 6-MITC suppressed LPS- or IFN-y-induced COX-2 expression,
but did not suppress TPA-induced COX-2. Molecular analysis showed that LPS and TPA activated
the cellular 31gnahng to core elements of COX-2 promotes including NF-xB, C/EBP and CRE sites,
but [FN-y activated the cellular signaling to upstream site of core elements. Moreover, LPS-induced
activation of CREB, AP-1 and C/EBPS were markedly suppressed by 6-MITC, whereas TPA-induced
CREB and AP-1 activation were not blocked by 6-MITC. On the other hand, IFN-y did not activate
these transcriptional factors. These results suggest that LPS, IFN-y and TPA activate COX-2
induction by the different mechanisms, and the inhibitory effects of 6-MITC on LPS and
IFN-y-induced COX-2 expression were mediated by different pathways.

In conclusion, 6-MITC has strongly inhibitory effects of COX-2 and iNOS expression at the
signating level and at the transcription factor/promoter levels. These findings provide a novel
mechanisim by which 6-MITC may exhibit anti-inflammatory and anti-cancer effects, and will give
new insights into understanding for chemopreventive function of 6-MITC at molecular level.
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