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ABSTRACT

This paper brings up regarding the plant derived compounds with estrogenic activity. The authors correctly emphasize the need
for control of estrogenicity of foods containing phyto-oestrogens in view of the significant health effects of various estrogenic
derivatives. This is particularly essential in the light of the current wave of enthusiasm for vegetarian food in general and phyto-
oestrogens in particular. Phytoestrogens are plant-derived hormone-like diphenolic compounds of dietary origin that are present
at high levels in plasma of healthy subjects. These compounds are weakly estrogenic and appear to influence the hormone
dependent cancers (breast cancer, prostate cancer), viral infection, atherosclerosis, chronic heart diseases and osteoporosis,
besides that the review concludes with the discussion of the effects of phyto-oestrogen on reproductive system, neuroprotective

effect, retinal thickness, dementia and alcohol metabolism.
KEY WORDS : Phyto-oestrogen, health effects, vegetarian food.

INTRODUCTION

Interest in the physiological role of bioactive compounds
present in plants has increased dramatically over the past
decade. In relation to human health, particular attention has
been given to the flavonoids, and especially one of their
subclasses, the phytoestrogens. Phytoestrogens embody
several groups of plant derived, nonsteroidal compounds with
oestrogen like activity. The major classes of dietary
phytoestrogens are the flavones and lignans both of which are
widely distributed within the plant kingdom (1).
Phytoestrogen is a general definition that has been applied to
any plant substance or metabolite that induces biological
responses in vertebrates and can mimic or modulate the
actions of endogenous oestrogens usually by binding to
oestrogen receptors (2). Sheep grazing on Australian pastures
containing a particular type of clover (Trifolium sp) rich in
formononetin, which is converted to daidzein in the rumen
during fermentation, developed a widespread infertility in the
1940s. This problem was traced to these non-steroidal weak
oestrogens (3). Flavonoids, including isoflavones, are
naturally components in our diet and, with the burgeoning
interest in alternative medicine, are increasingly being
ingested by the general population. These compounds have a
wide range of hormonal and non hormonal activities in
animals or in vitro, and these suggest possible mechanisms for
potential physiological effects of diets rich in isoflavones in
humans (4, 5). In addition, experimental and epidemiological
data are available to support the concept that isoflavone-rich
diets exert physiological effects in different parts of the
body. This article reviews potential molecular mechanisms of
action by which dietary isoflavones potentially prevent,
hormonal cancers (breast cancer, prostate cancer), viral
infection, atherosclerosis, congestive heart diseases and
osteoporosis, besides that it also includes the effect of phyto-
oestrogen on reproductive system, neuroprotective effect,
retinal thickness, dementia and alcohol metabolism.
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Classification and Occurrence of Phyto-Oestrogens
Currently, four groups of phenolic compounds are classified as
phytoestrogens: the isoflavones, stilbenes, coumestans, and
lignans. The main stilbene is resveratrol, found primarily in
grapes and peanuts (6). Although there are two isomers, cis
and trans, only the latter shows estrogenic activity.
Resveratrol is biosynthesized only in grape skin; therefore
white wines contain only traces, whereas higher levels of
resveratrol are found in red wines, fermented with skins (7,
8). Only a few coumestans are characterized by estrogenic
activity, the most important being coumestrol, whose main
dietary source is legumes, although it has also been reported
in other vegetables, such as Brussels sprouts and spinach (9).
‘Lignans’ is a general term for a large family of compounds.
One important example, matairesinol, is a non-estrogenic
dimer, converted by gut microflora to enterolactone, which is
estrogenic and easily absorbed (10). The main dietary source
of lignans is flax-seed, but they are present also in whole
wheat flour, fruits, and tea (6). Isoflavones are a subclass of
the flavonoids, which are found almost exclusively in
soybeans and in a few other legumes including red clover. The
main isoflavones are genistein, daidzein and glycitein, which
in soybean and soy-based foods exist as 7-O-glucosides (6). As
isoflavones are the most widely investigated phyto-
oestrogens.

Mechanisms of Action of Phyto-Ostrogens

ER-mediated mechanisms of action

The oestrogenic activity of isoflavones was first described in
the 1940s when the infertility of sheep in Western Australia
was proposed to be caused by ingestion of clover pastures rich
in the isoflavone precursors formononetin and biochanin A
(7). Using an  Estrogen receptor (ER)-dependent
transcriptional response assay, reported that of the isoflavone
precursors, genistein had the highest oestrogenicity compared
with daidzein, biochanin A and formononetin (8). It is this
oestrogenic activity that is thought to be mainly responsible
for several of the beneficial effects of isoflavones in
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hormone-dependent processes, such as reducing bone loss
associated  with  osteoporosis, improving menopausal
symptoms, and lowering levels of plasma low density
lipoprotein (LDL) (which accumulates in blood vessel walls
during arteriosclerosis) (1). There are two types of ER, ER-a
and ER-B encoded by distinct genes: ER - a and ER - B appear
to serve distinct biological roles, as judged from the different
phenotypes of mice devoid of each gene alone and the fact
that they differ in the C-terminal ligand-binding domain and
the N-terminal transactivation domain (9,10,11). ER- B is
mainly expressed in non reproductive tissues, such as the
vascular system and bone, and seems to mediate in part the
impact of oestrogens on the vasculature and the growth-
promoting effects of oestrogens on non gonadal tissues (10).
By contrast, ER- a is responsible for the classical hormonal
effects, such as endometrial proliferation and mammary
enlargement. Following ligand binding, the ER dimerises
before binding to target genes and modulating transcription.
Ctivated ERs regulate transcription of target genes either
directly by binding to regulatory DNA elements or indirectly
by modulating the expression of other transcription factors,
such as AP-1 or NF-xB. Thus, ERs can trans activate AP-1- or
NF-xB-responsive genes (9, 10, 11). The oestrogenic potency
of isoflavones is low compared with 17- B oestradiol, as soy
isoflavones have ~1/3 and 1/1000 of the affinity of 17- B
oestradiol for ER - B and ER- a, respectively (9, 11). Since
genistein possesses a much higher binding affinity for ER-8
than for ER-a, isoflavones can be regarded as a type of
natural ‘selective ER modulator’ (SERM). However, recent X-
ray crystallographic studies examining the interaction of
oestrogens, raloxifene and genistein with ERB suggest that the
orientation of raloxifene and genistein with ERB is different
from that of oestradiol, in particular in the interaction with
helix 12 of the receptor (1).Isoflavones lack specific lipophilic
regions, which undoubtedly affect their ER-B-binding ability
and the subsequent initiation of cellular events.

Role of phyto-oestrogen in the treatment of breast cancer
In vitro studies have established that phyto-oestrogens are
weakly oestrogenic, since they have the ability to bind to
mammalian oestrogen receptors to a low degree. Their
affinity to receptors (from rabbit, sheep and rat uterine
receptors, and a human cancer cell line) has been compared
with oestradiol. Coumestrol has the greatest affinity, only ten
to twenty times lower than oestradiol, and genistein about
100 times less; daidzein and equol bind about 1000 times less
(12).

Oestrogen-dependent mechanisms

Oestrogen receptor a and oestrogen receptor B -mediated
mechanisms. Phyto-oestrogens appear to exert biphasic
effects on breast cancer cell growth in vitro implicating
differential mechanisms of action. At low concentrations (1-
10 mM), cell proliferation is stimulated in ER(p) cell lines
only, suggesting that the phytooestrogens are acting via the
ER. This idea is strengthened by the finding that phyto-
oestrogens can induce pS2 expression in MCF-7 cells. Both the
ER-a and ER-B forms could be involved in the stimulation of
cell proliferation by phyto-oestrogens. At low concentrations
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genistein and quercetin have been shown to be full agonists
for ER-a as well as ER-B. It is possible therefore that phyto-
oestrogens may exert their effects at the cellular level via a
similar mechanism of action to that of oestradiol. It is thought
that the binding of oestradiol to the ER results in a
conformational change, which enables binding of the
oestradiol-ER complex to the oestrogen response element on
the DNA. Activation of the oestrogen response element may
induce the expression of the growth-related proto-oncogene
c-fos (13), forming a c-fos-c-jun heterodimer that activates
the activation protein-1 site, leading to cell proliferation
(14).

Oestrogen independent mechanisms

There are several other anti-cancer effects of isoflavones
which are not related to their anti-oestrogenic properties.
Genistein is known to inhibit tyrosine kinases, which are
responsible for phosphorylating proteins required for the
regulation of cell functions, including cell division. Hence, it
has been shown to inhibit growth in many cell lines. These
lines include those which do not have oestrogen receptors,
which suggests that these effects may be independent of any
anti-oestrogen effects. Genistein has also been shown to
inhibit the DNA repair enzyme topoisomerase, and to act as
an antioxidant, thus potentially preventing oxidative DNA
damage (15). In one cell line, genistein has been shown to
cause changes characteristic of apoptosis, or programmed cell
death, a protective mechanism induced in cells that have
been damaged in order to prevent the proliferation of
harmful mutations and possibly cancer (16). It has also been
shown to inhibit ras gene expression in a rat
pheochromocytoma cell line (17). In addition, genistein has
been shown to inhibit angiogenesis, the formation of new
blood vessels, an abnormal event which occurs as part of the
growth and expansion of malignant tumours (18). It has been
pointed out that many of these effects have been shown with
very high concentrations, and not in cells treated with the
levels likely to be achieved in plasma of human subjects
eating foods containing phyto-oestrogens (19).

Role of phyto-oestrogen in the treatment of prostate
cancer

Prostate cancer is the most common hormone-related cancer
in men, and incidence has been rising rapidly, by about 3 4 %
per year, in the UK (20). High-fat and -meat, low-NSP diets
are currently linked to increased risk of the disease, and, like
breast cancer, it is comparatively rare in Far Eastern
populations consuming soyabean. In animal models, all three
studies investigating the effects of soyabean showed reduced
tumorigenesis. (21,19).

There has been little investigation of the effect of the
lignans, although they too have been proposed to be
protective in prostate cancer (22). Like isoflavones, they also
inhibit 5a -reductase (23). Of the population groups studied,
Portuguese men have markedly higher levels of lignans in
prostatic fluid compared with British, Hong Kong and Chinese
men (24). The incidence of prostate cancer in Portugal is
higher than that in Hong Kong and China, but about half that
of Britain (25).
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Cesare et al suggested that the possibility that prostate
cancer protection may be related to mechanisms such as
inhibition of 5a-reductase, responsible for converting
testosterone to dihydrotestosterone, or other enzymes
regulating steroid hormone biosynthesis (26).
Phyto-oestrogen as anti-viral agent

Phyto-oestrogen prevents the virus attack in the following
mechanism in vitro.

Inhibition of virus entry

Simian virus 40 (SV-40) has been associated with
pleuralmesothelioma (27) and osteosarcoma (28). Treatment
of kidney fibroblast cells with genistein has been shown to
block SV-40 by inhibiting virus-induced signals that are
required for its entry. When treated with genistein the SV-40
virions were shown to be delayed at the mouth of caveolae.
This rendered the virions incapable of being internalized,
with the SV-40 virus remaining at the cell surface (29).
Indeed, genistein may be able to block tyrosine
phosphorylation of caveolin-1 resulting in inhibition of SV-40
entry into cells (30). Furthermore, genistein has also been
shown to block SV-40-induced upregulation of c-myc and c-jun
and to cause a delay in the onset of SV-40 DNA synthesis (31).
Signaling pathway inhibition

It has been demonstrated that the virus triggers intracellular
signals that involve phosphorylation of proteins from different
signaling pathways of the cell. One of these is the epidermal
growth factor receptor pathway substrate clone 15 (eps15)
protein. Tyrosine phosphorylation of eps15 is required for
viral entry into cells but treatment with genistein is able to
significantly inhibit infectious entry of JCV (32) possibly by
inhibitingviral induced phosphorylation.

Viral protein synthesis inhibition

Genistein is capable of suppressing replication of
Encephalomyocarditis virus(EMC) virus in L929 cells to 0.5% of
control level by a mechanism involving inhibition of viral
protein synthesis at 50pm, (33). EMC virus can cause
encephalitis, myocarditis, and also cause diabetes mellitus
(34, 35).

Inhibition of viral enzymes

It has been recognized that flavonoids and isoflavonoids are
also capable of inhibiting the activity of other ATP-utilising
enzymes such as topoisomerase Il (36). Some viruses are
known to encode type | topoisomerases (37) that have been
shown to be essential for viral replication (38). Since
phytoestrogens can act as inhibitors of topoisomerase, this
mechanism may also be important. While the investigations of
the anti-viral properties of phytoestrogens have concentrated
on their ability to inhibit tyrosine-specific protein kinases.
Phyto-oestrogens have antiviral property in vivo which has
proved by Greiner et al., 2001 (39). It has been shown that
pigs fed a soy genistein enriched diet exhibited reduced
replication of porcine reproductive and respiratory syndrome
(PRRS) virus when virally challenged.

Effect in cardiovascular diseases and artherosclerosis

A number of epidemiological observations have supported a
protective role of phytoestrogens in  modulating
cardiovascular disease (CVD) risk markers. Consumption of soy
products has been associated with reduced serum cholesterol
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(40) and lignans have also shown a moderately protective
effect on triglyceridemia (41). A recent consensus paper (42)
indicates that both soy protein and isoflavones may be
needed for the maximal cholesterol lowering effect of soy,
also recommending a diet low in saturated fat and cholesterol
to promote heart health. It is however difficult at present to
identify possible mechanisms whereby phytoestrogens may
exert any additional effects to those exerted by soy protein.
It has been considered that by binding to estrogen receptors,
phytoestrogens may stimulate LDL receptors. By using
phytoestrogen  concentrations elevated far  beyond
physiological levels, Borradaile et al. (43) show reduced
secretion of apolipoprotein B and increased LDL receptor
activity in liver cells:

In many animal species, substituting dietary animal protein
with soy protein consistently reduces LDL cholesterol and
total cholesterol levels (44). Gerbils fed soy-based diets have
significantly lower levels of total cholesterol, LDL plus VLDL
(very-low-density ipoprotein) cholesterol, and apolipoprotein
B concentrations (45). Isoflavone consumption led to a 30%
decrease in plasma cholesterol levels and a 50% reduction in
atherosclerotic lesion area in a strain of mice with low HDL
(high-density lipoprotein) cholesterol (46). Soy protein
containing isoflavones decreased LDL cholesterol and
increased HDL cholesterol in a group of female monkeys fed a
moderately atherogenic diet (47).

Soy phytoestrogens do also exert some vasodilatory activity in
special conditions. Acute intravenous administration of
genistein or daidzein was evaluated in healthy humans of both
sexes (48). However, in a study using phytoestrogens in pill
form (86 mg/day) (49), there was no evidence of reduced LDL
oxidation. This latter finding suggests a direct antioxidant
activity of soy proteins per se, an hypothesis also supported
by the findings of (50) that showed a powerful hypolipidemic
and antiatheromatous activity of an essentially phytoestrogen
free soy protein diet in rabbits. Moreover, a very recent study
in mildly hypercholesterolemic individuals found very little
effect of soy protein or phytoestrogens on plasma antioxidant
capacity or biomarkers of oxidative stress (51). Similar
inconclusive findings were also observed in a large Dutch
study (Dutch Prospect-EPIC cohort) on 16,165 women from 49
to 70 years of age that carefully evaluated phytoestrogen
intake. In this study phytoestrogens were not associated with
decreased CVD risk. However when stratifying for ‘ever’
versus ‘never’ smokers, CVD risk did decrease with increasing
intake of lignans in ‘ever’ smokers (52).

Oestrogens exert potent effects on the arterial wall, and this
was first recognised more than 40 years ago. The endothelial
wall of the blood vessel has been found to have almost equal
proportions of ERa and ERB (Refs 13, 46) (11, 53), and these
two receptors play an important role in the vasoreactivity of
the blood vessels. ERa rapidly activates endothelialderived
NO synthase (eNOS), the key enzyme responsible for NO-
induced dilation of the blood vessels (54). This is a
nongenomic and rapid event that is reduced in atherosclerotic
arteries. Studies of the ERa knockout and ERB knockout mice
attest to the important role that these two receptors play in
vascular events related to CVD; recent data show ERB-
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deficient mice have numerous functional abnormalities in
vascular smooth muscle cells and blood vessels, suggesting an
essential role for ERB in the regulation of blood pressure and
vascular function (55). Therefore, perhaps the greatest
benefits of a diet rich in isoflavones might be their effects on
improving the quality of blood vessels, rather than effects on
blood cholesterol levels per se. Vascular constriction is
associated with an increased risk of arteriosclerosis and
hypertension. The few animal and clinical studies conducted
to date suggest that isoflavones can improve vascular
compliance. Isoflavones increase blood vessel dilation and
improve blood flow in rhesus monkeys (56).

Effect on bone health

Estrogen plays an important role in maintaining bone density
by regulating the formation and resorption of bone (57).
Coxam 2003, (58) has recently reviewed twenty-two studies
involving ovariectomised rats, six studies of other rat models
(including male rats) one study of mice and two studies of
ovariectomised monkeys. The studies, which used various
doses, different phyto-oestrogen-rich products and purified
compounds (soyabean, soya milk, soyabean protein, genistein,
daidzein, rutine, zearalenone and ipriflavone, as well as
several phyto-oestrogen-rich medications used in traditional
medicine) and different end points (BMD, bone strength, bone
mass, histomorphometry and bone formation and resorption
markers), all showed an effect in rats (except in one case)
but not in monkeys. Muhlbauer & Li have demonstrated that
consumption of a variety of salad vegetables, herbs and
cooked vegetables commonly found in the human diet can
increase bone mineral content, mean cortical thickness and
mineral density of trabecular bone in male rats, and they
attributed this effect to flavanols (59). Most of the studies
suggest that phytoestrogens are somewhat effective in
maintaining bone mineral density (BMD) in postmenopausal
women (60, 61).

Specific effects of phyto-oestrogen on bone cells have been
shown both in osteoblasts and osteoclasts. In osteoblasts
genistein stimulates a concentration-dependent increase in
alkaline phosphatase activity. In osteoblastic MC3T3-E1 cells
genistein or daidzein at concentrations of 107-10° mol
increase protein content, DNA content and alkaline
phosphatase activity (62). In femoral metaphyseal tissue from
elderly female rats genistein (1010 mol) increases Ca
content and alkaline phosphatase activity. This increase is
blocked by tamoxifen, indicating an ER-mediated pathway,
and also by cycloheximide, suggesting it is mediated by
overall increased protein synthesis (63). On the other hand,
genistein can also cause apoptosis of osteoblasts by activating
caspase-3 and cleaving adhesion molecules such as cadherins
and catenins (64). In normal fetal osteoblast cells genistein
increases the progesterone receptor and alkaline phosphatase
gene expression and inhibits osteopontin and interleukin 6
gene expression (65). Gao & Yamaguchi observed that
genistein is able to reduce the formation of osteoclast like
mononuclear cells induced by dibutyryl cAMP (CAMP pathway),
but not the formation of mononuclear cells induced by
phorbol 12-myristate 13-acetate (protein kinase C pathway)
(66). Phyto-oestrogens may also act on osteoclast production
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through inhibition of macrophage colony stimulating factor
(67). Hughes et al (68) showed that oestrogens cause
osteoclasts to undergo apoptosis through increased production
of transforming growth factor-81 by osteoblasts.

On reproductive system

Phytoestrogens are recognized to act as either estrogenic
agonists or antagonists that rely on different factors such as
the relative expression of estrogen receptor (ER) subtypes
(69) or the estrogenic environment in the target tissue
(70,71,72). Indeed, phytoestrogens administered in the
presence of high physiological concentrations of endogenous
estradiol (E;) may act as an estrogen antagonist; whereas
their administration in a hypo estrogenic environment (similar
to that found in postmenopausal women or in the male)
produces estrogenic effects (71, 72). Moreover, some studies
assessing the in vitro effects of phyto-oestrogens demonstrate
an increase in androgen production from adrenal cortical cells
(73). E; and environmental estrogens such as genistein can
significantly stimulate mammalian sperm capacitation,
acrosome reactions and fertilizing ability, with the
environmental estrogens being more potent than E; (74).
Currently, some authors suggest that when oligospermia is
caused by partial maturation arrest of spermatic cells it can
be easily and successfully treated through a therapy
consisting of a very low dose of ethinyl estradiol and
testosterone (75, 76). Casini et al (77) published a case study
of the therapeutic effect of phyto-oestrogens on an infertile
couple suffering from oligospermia by partial sperm
maturation arrest they have concluded in that phytoestrogen
treatment for a long period strongly influenced
spermatogenesis and improved sperm parameters (i.e. sperm
count and morphology) in a patient with severe oligospermia,
leading to successful intrauterine insemination and a term
pregnancy. This pleasing result suggests a possible
therapeutic role for phytoestrogens in the treatment of
oligospermia.

Jaroenporn and her co - workers in 2006 (78) worked on
Pueraria mirifica, an herb containing Phytoestrogens, on
Reproductive organs and fertility of adult male mice and they
investigated The Pueraria mirifica -10 mg/kg and Pueraria
mirifica -100 mg/kg treatments had no effect on testicular
weight, sperm number, and serum LH, FSH, and testosterone
levels. Only the Pueraria mirifica -100 mg/kg treatment
reduced weights of epididymes and seminal vesicle and the
sperm motility and viability. Histopathological examination
demonstrated that testis, epididymis, and seminal vesicle
were normal in all doses of Pueraria mirifica treatment.
Pueraria mirifica -treated males showed no alterations in
mating efficiency and on causing pregnancy of their female
partners. So no effects were detected on endocrine
parameters, testicular volume or semen parameters (79). In
conclusion it can be stated that phyto-oestrogens have no
therapeutic role in the reproduction system of healthy
subjects.

Neuroprotective effects

In the nervous system, soy phytoestrogens have the potential
to act as estrogen receptor agonists (80, 81) or antagonists
(82). Soy phytoestrogens have been shown to influence
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learning and memory (83), affect aggressive and social
behavior (84), produce anxiolytic effects (85), regulate
serotonin and cholinergic neurotransmission (81, 86) and
affect the stress response of the hypothalamic-pituitary-
adrenal axis (87). Furthermore, several studies have shown
neuroprotective effects of soy hytoestrogens. Low doses of
genistein reduce neuronal apoptosis and damage induced by
hapsigargin (88), oxidative stress (89, 90), glutamate
excitotoxicity (91) and b-amyloid protein in vitro (92, 93).
However, genistein may induce apoptosis in neuronal cultures
at high doses (94). In vivo studies have shown that soy
phytoestrogens protect cholinergic neurons and reduce age-
related cognition decline in male rats (95). In addition,
chronic administration of genistein reduces brain lesion after
experimental stroke in mice (96) and delays the onset of the
disease and mortality in a murine model of familial
amyotrophic lateral sclerosis (96), although chronic
treatments with high doses of genistein may induce
cytotoxicity and apoptosis in the rat brain in vivo (97).
Mechanism involved in the neuroprotection

Both estrogen receptors, a and B, have been shown to be
involved in neuroprotective effects of estradiol (98, 99, 100,
101, 102) and to be expressed in the adult rat hippocampus
(103, 104, 105, 106, 107). Therefore, the neuroprotective
effects of soy extract and genistein in the hippocampus in
vivo may be mediated by estrogen receptors. Although soy
isoflavones may activate both estrogen receptor a - and
estrogen receptor B -mediated transcription, they are more
potent activators of estrogen receptor 8 (108, 109, 110, 111).
Therefore, it is possible that the neuroprotective effects of
soy extract and genistein may be mainly mediated by the
activation of estrogen receptor B, which is highly expressed in
neurons and glial cells in the adult rat hippocampal formation
(103). In addition, estrogenic compounds may have
neuroprotective effects that are independent of the
activation of estrogen receptors (112). Indeed, genistein has
estrogen receptor-independent effects, affecting the activity
of enzymes such as protein tyrosine kinases, mammalian DNA
topoisomerase | and Il, and ribosomal S6 kinase (113). By its
action on tyrosine kinases, genistein may alter
phosphorylation events associated with the activation of
neurotransmitter receptors (114). In addition, genistein may
directly interact with neurotransmitter receptors (115) and,
in consequence, alter neuronal function and neuronal
response to injury. Finally, genistein and soy extracts have
antioxidant properties (116), which may contribute to their
neuroprotective effects.

Effect on retinal thickness

Lund et al 2002 (117) worked on dietary soy phytoestrogens
effects on retinal thickness in rats and they reached in a
conclusion that phytoestrogens influences rat retinal
characteristics in a sexually dimorphic manner (more robust
effect in males vs. females).

Genistein, via its mechanism as a tyrosine kinase inhibitor,
has been found to completely abolish the effects of (a)
carbamylcholine (a cholinergic agonist), which has been
shown to increase retinal ganglion cells survival and (b)
veratridine (a depolarizing agent which promotes neuronal

© 2008 Phcog.Net, All rights reserved.
Available online: http://www.phcogrev.com

PHCOG REV.

An official Publication of Phcog.Net

survival and cellular proliferation (118) in vitro. Additionally,
genistein was found to cause significant inhibition of and to
induce apoptosis in the choriocapillaris and the retinal
pigment epithelium (119). While the concentration of
genistein is an important factor to consider in interpreting
these data, it does suggest that phytoestrogens can alter
retinal characteristics by neuroprotective and apoptotic
pathways (118, 119). Furthermore, phytoestrogens can
selectively bind the estrogen receptor (ER) system with a
greater affinity for ER- B vs. ER-a (11), (120), suggesting that
the dimorphism in retinal morphology may be regulated by
ER-B.

Pigment epithelium of the retina contains the aromatase
enzyme responsible for estrogen biosynthesis (121). Also, data
revealed that the aromatase enzyme in brain is not
significantly altered by dietary phytoestrogens (122),
suggesting that the most likely action of phytoestrogens in
neural tissue is at the ER system. However, the effects of the
diet treatments on aromatase enzyme activity were not
tested in this study. The dynamics of the dimorphic changes
in retinal parameters in this study were similar to that of
estrogenic hormone-dependent brain dimorphisms.
Phytoestrogens may also have a significant influence on the
visual system, including visual perception.

Miscellaneous

Dietary soy phytoestrogens may influence the differentiation,
signalling and actions of numerous cells of the immune system
as the receptor(s) have been identified on many cell types
including lymphocytes and antigen presenting cells. This is
further supported by the correlation between oestrogen levels
and susceptibility to certain infectious agents in addition to
the mounting evidence linking gender bias in cytokine
responses (123). Several studies have noted altered gender-
specific Th1/Th2 immune responses attributable in part to
signalling via oestrogen or oestrogen-like compounds. In
general, females are considered more prone towards a Th2
response and males a Th1 response (124,125). The action of
phytoestrogens in the diet is likely complex with the potential
to act either as agonists or antagonists on signalling through
ER pathways. Additionally, higher concentrations can inhibit
tyrosine kinases, constituents of many signalling pathways in
immune cells (126). Genistein has also been shown to
modulate metabolism of E2 (127). Collectively, signalling by
dietary phytoestrogens through these pathways may influence
the innate and adaptive immune responses to infection via
alteration of cytokine responses.

Curran and his co- workers in 2003 (128) worked on dietary
soy phytoestrogens and ER- a signalling modulate interferon
gamma production in response to bacterial infection
collectively, they suggest that dietary soy isoflavones, such as
genistein, may impact resistance or susceptibility to
infection. Dietary supplementation of daidzein, or
phytoestrogen in soy, resulted in enhanced thymus weight and
phagocytic activity by macrophages (129). They have
suggested that dietary estrogens play a role in modulation of
cell-mediated immunity and type | inflammatory responses
and may be a factor in disease resistance and susceptibility.
Dementia and alcohol metabolism
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Hormone-replacement therapy is thought to improve
cognitive function and perhaps reduce the onset of dementia
(130). As a consequence of the probable similarities between
hormone-replacement therapy and isoflavones, a possible role
for isoflavones may emerge. The isoflavones also inhibit the
human aldehyde and alcohol dehydrogenase isoenzymes which
are responsible for the metabolism of alcohol and
detoxification of acetaldehyde, raising the possibility that
they could be used as a remedy for the treatment of alcohol
abuse (131, 132). In hamsters, alcohol consumption can be
suppressed by daidzein, although in rats the reduction in
alcohol intoxication did not appear to be mediated by
changes in liver dehydrogenase activity. (133,134).
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