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Effects of cruciferous vegetable derivatives in lipopolysaccharide
activated macrophage induced angiogenesis
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The aim of this study was to investigate the roles of cruciferous vegetable derivatives,
BITC (benzyl isothiocyanate), PEITC (phenylethyl isothiocyanate), and
indole-3-carbinol (13C), in activated macrophage-induced angiogenesis. After
co-culturing macrophages and vascular endothelial cells, we observed that the nitric



oxide (NO) production and tube formation were significantly enhanced by LPS
(lipopolysaccharide), and cotreatment with BITC, PEITC, and I3C significantly
inhibited such enhancement. To clarify the inhibitory roles of BITC, PEITC, and 13C
on macrophages, LPS and BITC-, PEITC-, I3C-, or NO inhibitor- (Nitro-L-arginine
methyl ester, L-NAME) treated macrophage condition medium was used to cultivate
vascular endothelial cells. The tube formation, vascular endothelial growth factor
(VEGF) secretion, and matrix metalloproteinase-9 (MMP-9) activity were suppressed
by 13C and L-NAME, and tube formation and MMP-9 activity were suppressed but
VEGF secretion was enhanced by BITC and PEITC in vascular endothelial cells. To
understand whether BITC or PEITC or 13C or L-NAME also affected vascular
endothelial cells, we used LPS-activated macrophages condition medium (CM) to
treat to vascular endothelial cells. The results showed that addition of 13C and
L-NAME inhibited CM-induced NO production, tube formation, VEGF secretion and,
MMP-9 activity in vascular endothelial cells. BITC and PEITC inhibited CM-induced
NO production, tube formation, and MMP-9 activity in vascular endothelial cells, but
stimulated CM-induced VEGF secretion. In summary, we demonstrate that the
cruciferous vegetable derivatives, BITC, PEITC, and I3C, not only inhibits LPS
stimulated macrophage activation but also affects vascular endothelial cells to inhibit
macrophage-induced angiogenesis. Additionally, the inhibitory effect of 13C is
dependent upon NO production, whereas the effects of BITC and PEITC are
irrelevant to NO.



