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Endocrine disrupting chemicals (EDCs) exert estrogen-like effects 
that have various consequences in individuals. EDCs inhibit the effects 
of endogenous hormones by binding to the hormone receptor more 
tightly than the hormone itself. EDCs also accumulate in cells due to 
their chemical stability, and thus male genital organs treated with EDCs 
change to female-like organs. For example, crocodiles in Florida have 
been found to have an abnormally shortened penis, a decreased number 
of sperm, sterility, imperfect descent of the testicles and abnormal 
hypoplasia of sexual organs that all may be caused by EDCs [1]. EDC-
bound hormone receptors work as transcription factors in the nucleus, 
but the genes that induce phenotypic changes that influence germ cells 
are unclear. EDCs may also cause breast and prostate cancer by exerting 
estrogen actions and it has been suggested that EDCs can also influence 
the nervous system. p-Nonylphenol, an alkylphenol EDC produced 
from detergents in the environment, binds to estrogen receptor and has 
estrogen-like actions. This molecule is used as a plasticizer in plastics 
and as an antioxidant in polystyrene and polyvinyl chloride, and is 
found widely in the environment. This is a concern, since it has been 
shown that p-nonylphenol induces apoptosis in a trophoblast-derived 
choriocarcinoma cell line [2].

Apoptosis occurs in neurodegenerative disorders, including 
Alzheimer’s, Parkinson’s and Huntington’s diseases [3]. The molecular 
mechanism of apoptosis consists of DNA fragmentation by nucleases 
after a caspase cascade is initiated by mitochondrial dysfunction and 
phosphorylation of stress kinases such as c-Jun N-terminal kinase 
(JNK) and p38 mitogen-activated kinase (p38MAPK), which belong to 

the MAPK family. A second type of apoptosis involves accumulation 
of unfolded proteins in the endoplasmic reticulum (ER) [4]. This 
phenomenon is referred to as ER stress, and apoptosis induced through 
this stress is termed ER stress-mediated apoptosis. Bisphenol A (BPA), 
another EDC, can induce ER stress-mediated apoptosis. This type of 
apoptosis involves genes such as glucose-regulated protein 78 (GRP78) 
and Nur77, which are thought to be expressed via an epigenetic 
mechanism of histone H3 modification to prevent ER stress-mediated 
apoptosis. Thus, a detailed functional analysis of each gene is necessary 
in a toxicological study of BPA.
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