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Antiproliferative Activity of Genistein via Inhibition of Cyclooxygenases
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Okayama Prefectural University, Soja 719-1197

ABSTRACT

Cyclooxygenase (COX) is a rate limiting enzyme for the production of
prostaglandins (PGs) and thromboxane from arachidonic acid. The enzyme
catalyzes both bisdioxygenation of arachidonic acid (cyclooxygenase activity)
producing PGG, and conversion of PGG, to PGH, (PG hydroperoxidase activity).
There are two isoforms, COX-1 which is constitutively expressed and COX-2 which
is inducible. COX-1 plays an essential role in platelet aggregation, whereas COX-2
is necessary for ovulation and implantation. Both isoforms function coordinately in
carcinogenesis and inflammation. Nonsteroidal anti-inflammatory drugs contribute
to a reduction in mortality from colorectal cancer in individuals. Isoflavones are
major soybean flavonoids showing various pharmacological elects. We previously
showed that isoflavones inhibited the enzyme activities of COX isoforms and
genistein inhibited COX-1 and COX-2 with ICs, values of 28y M and 110y M,
respectively. We investigated inhibitory elJects of genistein on the proliferation rate
of the human colon carcinoma COLO320DM cells overexpressing COX-1 or COX-
2. Genistein suppressed the cell growth and the DNA synthesis rate in the COX-
expressing cells. Soy Protein Research, Japan 18, 221-225, 2015.
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Fig. 1. Genistein inhibits cell growth of COLO320DM cells overexpressing COX-1 and COX-2. COX-1 and COX-
2 cells were cultured in a 96-well plate at an initial density of 5 x 10° cells/well in the medium with 2%
fetal bovine serum, and subjected to MTT assay. The cells were cultured in the absence (circles) or
presence of genistein (lozenges at 1y M, squares at 10y M and triangles at 100p M). Data represent mean

+ SEM (n=6)
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Fig. 2. BrdU incorporation of COLO320DM cells
overexpressing COX-1 and COX-2. Five x 10°
cells in each well were incubated in a 96-well
plate with BrdU at 370 for 1 h. Results were
normalized based on the numbers of viable
cells which were simultaneously determined
by the MTT assay. Data represent Data
represent mean + SEM (n=3). “p<0.05 from
the cells without genistein using one-way
analysis of variance with Dunnet's post hoc
test.
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