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Endocrine disrupting chemicals (phenol and phthalates) in
the South African environment: a need for more monitoring
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Abstract
There has been increasing concern about the impacts of exposure to chemical compounds with endocrine disrupting activities in the environment, especially aquatic environments, to wildlife and humans. South Africa is known to have used
and abused most chemicals listed by developed and developing countries as endocrine-disrupting chemicals. Endocrinedisrupting chemicals have been reported in water, sediment and serum, as well as in fish tissue samples, at a level that could
trigger endocrine disruption in humans and wildlife. Although some monitoring has been reported, particularly in water
systems within the country, information on EDCs in other environmental matrices is scanty. The water systems monitored
so far are very few. The strongest economy in Africa, and an emerging world economy depending on agriculture, mining,
manufacturing and industry, needs to focus more on monitoring and to strengthen government organs and institutions to
monitor and ensure environmental safety.
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Introduction
The endocrine system, also called the hormonal system, is one
of the main systems for communicating, controlling and coordinating the body’s activities in mammals (Ying et al., 2004).
It works with the nervous system to regulate essential body
functions. These body functions include energy metabolism,
reproduction, growth and development, osmoregulation and
homeostasis. The endocrine system also regulates reproductive processes and skeletal development (Bornman et al., 2007;
Burger and Moolman, 2006; Ying et al., 2004; Vogel, 2004).
Endocrine disrupting chemicals (EDCs) consist of many
natural and synthetic organic compounds, but are mostly manmade products such as alkylphenols, alkylphenols-ethonylates,
and polychlorinated biphenyls (PCBs). Others include polychlorinated dibenzo-p-dioxins, polychlorinated dibenzofurans,
organochlor pesticides, dichlorodiphenyl, dichloroethylene,
nonylphenols, steroid hormones and phthalates (Arditsoglou
and Voutsa, 2008; Hjelmborg et al., 2006; Mauricio et al.,
2006). EDCs are able to cause abnormalities in invertebrate,
fish, avian, reptilian, and mammalian species (Arditsoglou
and Voutsa, 2008; Ferraz et al., 2007; Hjelmborg et al., 2006;
Mauricio et al., 2006; Moder et al., 2007; Peng et al., 2006).
There has been debate for and against the occurrence of
EDCs in humans. However, there are increased incidences of
abnormalities in human sexual and cognitive development in
some societies with speculation that these are being caused
by EDC exposure (Campbell et al., 2006; Falconer et al.,
2006; Matthiessen, 2000; Suliman et al., 2006; Solomon and
Schettler, 2000). These abnormalities include low sperm count
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and decrease in sperm quality (Van Wyk et al., 2003), and
immunological and neurological effects (Patandin et al., 1999).
Over the last 2 decades there has been increasing concern
about the likely impacts of exposure to chemical compounds
with endocrine-disrupting activity in the environment (Game et
al., 2006; Hecker and Giesy, 2008; Mauricio et al., 2006; Moder
et al., 2007; Segner, 2005; Shin et al., 2007; Sumpter, 2005; Xue
and Xu, 2006). Endocrine-disrupting effects of chemicals were
first documented in the 1930s but research was only accelerated in the late 1970s and early 1980s along 2 initially isolated pathways, i.e. human health effects and wildlife biology
(Matthiesen, 2000; Moder et al., 2007; Trenholm et al., 2006;
Vogel, 2004). The endocrine system’s glands, hormones and
their respective functions are listed in Table 1; Table 2 shows
some EDCs with their common utilisations, and the target
hormones and animals affected.
Considering that many of these compounds can elicit
estrogenic responses at very low concentrations (parts per billion to parts per trillion), there is need for concern as many of
the phthalate esters and phenolic compounds have been found
at measurable concentrations in wastewater, surface waters,
sediments, groundwater, and even drinking water in many
countries (Cai et al., 2003; Cortazar et al., 2005; Huang et al.,
2008, Sha et al., 2007).

Mechanisms of endocrine disruption
Endocrine disruptors initiate their disruption activities using
one or more of the following mechanisms:
• By binding to receptors and mimicking or antagonising the
effects of the endocrine hormones (Barcelo and Kettrup,
2004; Burger and Moolman, 2006; Jiao and Cheng, 2008;
Sumpter, 2005; Vogel, 2004)
• By affecting the concentration of hormones through
the altering of their synthesis or metabolism of natural
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