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I. INTRODUCTION

It has recently been suggested that the release of
“endocrine disrupters (EDs)” into the environment
has resulted in adverse health effects on wild life pop-
ulations and humans (Golden et al., 1998; Tyler et
al., 1998; Kang et al., 2000). Human sperm counts
have declined significantly throughout the world dur-
ing the past fifty years, and which is a significant pub-
lic health concern (Carlsen et al., 1992; Carlsen ef
al., 1995). In addition, the EDs persisting in the envi-
ronment are known to disrupt the normal endocrine
systems of wildlife (Colborn, 1995; Crew et al., 1995;
Folmer et al., 1996; Sumpter, 1995; Tyler, 1998).
Some estrogenic chemicals bind to estrogen recep-
tors (Bolger et al., 1998), interfere with the binding of
physiological ligands to steroid hormone-binding pro-
teins (Danjo, 1997; Milligan et al., 1998), and show
immunotoxicity (Sakae et al., 1998). Such estrogenic
compounds, structurally heterogeneous and nonste-
roidal, were found in many places including the envi-
ronment (Giger et al., 1984; Jobling et al., 1995;
White et al., 1994), food cans (Brotons et al., 1995),
experimental tools (Krishnan et al., 1993; Soto et al.,
1991), dental sealant (Olea et al., 1996), pharmaceu-
ticals (Harnagea-Theophilus et al., 1998), and cos-
metics (Routledge et al., 1998).

Nowaday, man-made or natural chemicals (environ-
mental estrogens) were debated that they could be
linked to a number of human reproductive deficits.
These deficits include decreased sperm production
and increased incidence of hypospadias and cryp-
torchidism in human population {Sharpe and Skakke-
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bk, 1993; Toppari et al., 1996). It is now realized
that certain synthetic compounds, used in a wide
range of products, can mimic the effects of the main
natural estrogen, 17p-estradiol, by binding to estro-
gen receptor and influencing the expression of estro-
gen-dependent genes (Park et al., 2000; Routledge et
al., 1998). This realization has coincided with epide-
miological data suggesting, a progressive decline in
human male reproductive health and fertility (Carlsen
et al., 1992, 1995].

p-Alkylphenols, breakdown products of surfactants,
detergents, toiletries, and herbicides, have been found
in sewage effluent, and are environmental estrogen.
They competitively bind to the estrogenic receptor,
enhance mammalian breast cancer cell proliferation,
and are transcriptionally active (Muller and Kim, 1978).

Alkylphenols produce an estrogenic response in
fish and rats similar to that elicited by estradiol, but
those chemicals are 1000 times less potent than
estradiol (Bicknell et al., 1995).

II. PARABENS ARE TOILETRIES,
COSMETICS, PHARMACEUTICAL PRODUCT
COMPONENTS AS A PRESERVATIVES

Parabens, a compound with anti-bacterial and anti-
fungal properties, were extensively used as food pre-
servatives and cosmetics. In 1981, the Food and Drug
Administration reported the use of methyl-, ethyl-,
propyl, and butyl paraben in over 13,200 formula-
tions (Elder, 1984). The popular use of paraben pre-
servatives in cosmetics and toiletries arises from their
low toxicity, inertness, broad spectrum of activity, world-
wide legislative acceptance, biodegradability, and cost
(inexpensive), also because they are considered to be
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safe (Elder, 1984).

The average daily intake of parabens in foods is
estimated to be 1~16 mg/kg for infants and 4~6 mg/
kg for persons aged 2 years or older. Maximun levels
of parabens in pharmaceutical products seldom exceed
1% w/w, and the EEC directives 76/768/EEC and the
Danish cosmetic regulations permit the presevation
of cosmetic products with ME EE PP and BP up to a
maxium combined concentration of 0.8% w/w.

Parabens preserve fats, proteins, oils and gums in
hair shampoos and conditioners, skin care products
(cleansers and moisturisers), colognes, perfumes, tooth-
pastes, soaps, and a range of make-up and sun-care
products.

In a recent survey of 215 cosmetic products, 77%
of the rinse-off products and 99% of the leave-on
products contained parabens. Therefore, products
containing parabens may be applied to the skin, hair,
scalp, lips, mucosae (oral, occular, vaginal), and nails,
either ocassionally or on a daily basis, and their use
may extend over a period of year.

III. THE ESTROGENIC EFFECT OF
PATABENS IN RECOMBINANT
YEAST SYSTEM

Parabens were structurally similar to alkylphenols
which are known to be weakly estrogenic (Soto et al.,
1991; Routledge et al., 1997, 1998; Hossaini et al.,
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Fig. 1. Structural Similarity of Parabens and Alkylphenolic
Chemicals.
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Fig. 2. Estrogenic activity of butyl paraben in the yeast con-
taining human estrogen receptor and p-galatosidase reporter
gene.

2000) (Fig. 1).

Routledge et al. (1998) reported that four most widely
used parabens (namely methyl-, ethyl-, propyl-, and
butylparaben) were all found to be weakly estrogenic
and the most potent compound was butyl p-hydroxy-
benzoic acid (butylparaben, BP) using in vitro yeast-
based estrogen assay (Park et al., 2000).

IV. THE ESTROGENIC EFFECTS OF
PARABENS IN THE ANIMALS

Several papers reported that parabens were to have
estrogenic properties using in vivo and in vitro sys-
tems (Lemini et al., 1997; Routledge et al., 1998;
Hossani et al., 2000). Four days after paraben (0.5, 5,
50, and 500 ug/100 g) treatment produced a dose-
dependent response on vaginal cornification and
uterotrophic activity in both immature and adult ova-
riectomized mice (Lemini et al., 1997). In a receptor-
binding assay, BP was able to compete with *H-estra-
diol for binding to the rat estrogen receptor with an
affinity approximately 5 orders of magnitude lower
than that of diethyistilbestrol, and between 1 and 2
orders of magnitude less than nonylphenol. In an in
vitro yeast-based estrogen assay, the four most widely
used parabens (namely methyl-, ethyl-, propyl-, and
butylparaben) were all found to be weakly estrogenic
with the most potent (butylparaben) being 10,000-
fold less potent than 17f-estradiol. Also, subcutane-
ous administration of butylparaben produced a posi-



tive uterotrophic response in vivo, although it was
approximately 100,000 times less potent than 17j3-
estradiol (Routledge et al., 1998). In immature Wistar
rats, subcutaneous administration of butylparaben pro-
duced a weak estrogenic response at 600 ug/’kg body
weight per day (Hossani et al., 2000).

V. CONCLUSION

Parabens are widely used in the nutrition and cos-
metic industry, a broad range of human population
could be exposed to BP The existence of hormonal
activity in chemical agents widely and constantly used
that can act as “endocrine disrupters” is a matter of
concern for the possible impact on reproductive health
in next generations in human beings and wildlife pop-
ulations. Therefore, we hope that the substitute mate-
rials of parabens will be come out in near future.
However, what problem we confront is that we don't
have any substitution of parabens like bisphenol A,
even if there are varieties of usage of these chemicals
in human life, now.
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