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Physiological Roles of the Endocrine Disruptor Equol and Implications for Health
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Abstract

Equol is a major bioactive metabolite of the principal soy isoflavone daidzein. Recently, it has been found that equol
acts as an endocrine disruptor due to its ability to specifically bind to estrogen receptor both subtypes alpha and beta,
and exerts either estrogenic or anti-estrogenic actions depending on the dose applied in both in vitro and in vivo
assays. Of particular interest are the findings that equol has also anti-androgenic properties because it can compete
with 50l-dihydrotestosterone (DHT) for binding to androgen receptor, and thereby preventing the biological effects of
DHT. In addition, equol possesses anti-oxidizing and serum lipid-lowering effects. Due to the mechanisms of action as
mentioned above, many research studies have been performed on the potential use of equol in alternative medicine
therapy for prevention and treatment of estrogen- and androgen-dependent diseases, and additionally prevention and
reduction of the cardiovascular disease incidence. This review article is an attempt to compile and explore the scien-
tific and medical evidences related to source, biological activity and mechanisms of action, and physiological roles of
equol in both human and animal health. The obtained knowledge would be useful for the physicians and patients to

decide with full confidence for utilizing equol as an alternative endocrine-active chemical with safety for overall health.

Keywords: soy isoflavones, estrogenic effect, anti-estrogenic effect, anti-androgenic effect, anti-oxidizing effect, sex

hormone-dependent cancers, cardiovascular disease
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Table 1 Two major groups of estrogen disruptors and the members of each group**

79

Estrogen disruptors

Xenoestrogens Phytoestrogens

Crop protection chemicals Flavonoids

2,4 Dichlorophenoxyacetic acid Isoflavones

Hexachlorobenzene Genistein

Tributyltin Daidzein

Vinclozolin Glycetin

Dichlorodiphenyltrichloroethane Biochanin A

Aldrin Coumestans
Industrial chemicals Coumestrol

Bisphenol A Prenyl flavonoids
Alkylphenols 8-Prenylnaringenin
Phthalates Xanthohumol
Non-flavonoids
Lignans
Lariciresinol
Matairesinol
Secoisolariciresinol
Enterodiol
Enterolactone
cH,
cl ‘.
I
00 |00
CCl, HO
0,p’-DDT 17p-Estradiol
OH
CHg Oj/Q/
as-ac ey
CHs HO o]
Bisphenol A Isoflavones
(Daidzein)

Figure 1

bisphenol A, and the soy isoflavonic phytoestrogen daidzein to 17B-estradio|3

The structural similarities of two examples of xenoestrogens, dichlorodiphenyltrichloroethane (DDT) and
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Figure 2 Biodegradation of the soy isoflavonic phy-

toestrogen daidzein by intestinal bacteria®*
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Table 2 List of intestinal bacteria that can biotransform

daidzein to equol®
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Streptococcus intermedius Human
Veillonella sp. Human
Finegoldia magna EP13 Human
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Figure 3  The structural similarities of equol to
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the phenolic and hydroxyl moieties and the
distances between the two groups in each

compound are similar*®
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Figure 4 A comparison of the conformation structures

of enantiomer S-(-)equol and R-(+) equol"’
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