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Various modern chemical compounds artificially released into natural environment have
been shown to significantly affect endocrine homeostasis of living organisms as if they are some
extra hormonal agents from environment. On the other hand, such hormonal activity has also
been detected in many natural compounds including components of traditional foods. However,
few problem of significant endocrine disruption have ever been noticed traditionally, suggesting
the presence of compounds protecting against endocrine-disrupting effect of food components.
The recent significant problem of external hormonal compounds could be due to the overexpo-
sure to modern chemical compounds, overwhelming the protective effects of traditional food.
The purpose of this study is to establish an convenient assay method to detect the endocrine-
disrupting effects of various compounds, and to find endocrine-protecting agents as well as new
disrupting agents from food components.

We used an estrogen-responding breast cancer cells line, MCF-7 cells, to establish the assay
method. Estradiol was used as an standard hormonal compounds. As a typical external natural
hormonal compound, we used genistein which is the predominant isoflavone in soybean and
also known to act as an phytoestrogen. The expression of glyceroaldehyde-3-phosphate dehy-
drogenase was not affected either by estradiol, genistein, or both of them, indicating that the
expression level of this enzyme can be used as an internal standard to evaluate the expression
of other proteins. Next, we tried to detect the change in the transcript level of matrix-metaro-
proteinase-9 (MMP-9), which is one of the key proteases involved in metastasis of cancer cells.
The expression of MMP-9 was lowered by genistein, suggesting that many foods containing this
phytoestrogen could have further unknown beneficial effects expressed via estrogen receptor
pathway. Another target in MCF-7 cells are peroxisome proliferator-activated receptors
(PPARSs) in this cells. There are 3 subtypes (a, 8, ¥), and PPARY contains 3 iroforms (1, 2,
3). PPARy is detected in MCF-7 cells, although its isoform has not been identified clearly. In
this study, we designed PCR primers specific to PPAR isoforms » and » respectively, and tried
to detect them separately by PCR using the specific primers. Only the PPAR»i-specific, but not
the PPARy-specific, primer yielded specific product of an expected size. This product was
confirmed by DNA sequencing to be a real product encoding PPAR, suggesting that the MCF
-7 cells express PPAR», but not PPAR», under usual condition. The PPARy-isoforms are
distributed differently and so expected to function differently. The presence of PPAR» in MCF

-7 cells would suggest that PPAR» might be involved in the estrogen-signaling in this cells,
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providing new system to analyze the still unclear interaction between estrogen and PPARy-

signaling.



