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Endocrine-Disrupting Chemicals (EDCs) are substances that 
interfere with hormone biosynthesis, metabolism, or action resulting 
in a deviation from normal homeostatic control or reproduction. 
EDCs represent a broad class of molecules in our environment, 
food, and consumer products such as plasticizers, polychlorinated 
biphenyls, organochlorinated pesticides, and many other chemicals. 
Most of the products that contain these EDCs are requisitely used 
in everyday life; however the results of several animal models and 
human clinical research, as well as data from epidemiological studies 
reveal that EDCs are a significant concern to public health. The 
mechanisms of EDCs involve divergent pathways including (but 
not limited to) estrogenic and anti-androgenic pathways, which are 
highly conserved in wildlife and humans. 

EDCs like phthalates and bisphenol A (BPA) have vigorous 
effects on male and female genital development, reproduction, 
breast development and genital cancers. Phthalates are phthalic acid 
derivative synthetic chemicals with a wide spectrum of industrial 
and commercial applications. Being used mostly as plasticizers to 
impart flexibility, transparency and durability to plastic materials, 
they are produced in high volume and therefore considered as the 
most abundant contaminants in the environment [1,2]. Phthalates 
are also used to stabilize color and scent in a variety of personal 
care products, as solvents in insect repellant sprays, paint, and glue 
[3], as components of some drug coatings, and as solubilizers in a 
wide variety of plastics, including food wraps, water bottles, milk 
containers, and medical products [4,5]. Phthalates are suggested 
to cause “testicular dsygenesis syndrome” which consists of genital 
system development defects like hypospadias, cryptorchidism, and 
reduced anogenital distance in newborns and babies, as well as 
decreased semen quality, decreased in male fertility and testicular 
cancer in adults [6]. Phthalates show anti-androgenic properties 
in male rodents, rather than estrogenic effects as shown in many 
studies as well as ours [7]. On the other hand, BPA, which is used to 
harden plastic material, is present in baby and water bottles, food and 
beverage cans as a coating, medical and dental devices, dental fillings, 
sealants, household electronics, CDs and DVDs, eyeglass lenses, 
fungicides, carbonless copy papers, thermal papers, flame retardants, 
foundry castings and in the lining of water pipers. BPA shows 
estrogenic properties and causes adverse effects when the animals 
are exposed in neonatal and prenatal periods, mainly affecting 
genital development and sexual behavior in both sexes [8,9]. Along 
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with these mentioned effects, both phthalates and BPA affect breast 
development in boys and girls. In our studies, we observed higher 
levels of di (2-ethylhexyl) phthalate (DEHP) and its main metabolite 
mono (2-ethylhexyl) phthalate (MEHP) in gynecomastia patients and 
in girls with premature thelarche [10]. Moreover, these plasticizers 
are suggested to be one of the underlying factors of obesity, thyroid 
dysfunction, and prostate cancer. 

The combined effects can be observed as additivity between the 
same class of EDCs like between two/ more estrogenic or two/more 
anti-androgenic compounds. On the other hand, the combination 
effects between different classes of EDCs make this subject more 
complex and inextricable. Therefore, enhancing basic and clinical 
research on these substances and on their mixtures is needed to 
understand their mode of action deeply. For the regulation of EDCs, 
involvement of individual and scientific society stakeholders is 
necessary for communicating and implementing changes in public 
policy and awareness.

Although exposure to EDCs (particularly to phthalates and 
BPA) and their mixtures, is inevitable, women have to take cautions 
especially in pregnancy and lactation for not to get exposed to these 
chemicals at high levels, through plastic material and cosmetics like 
perfume, nail polish, crèmes, lotions and make-up products. Besides, 
as newborns and babies are the most susceptible population to the 
effects of EDCs, extra precaution is needed for preventing their 
exposure to these chemicals. 
References

1. Chou K, Wright RO (2006) Phthalates in food and medical devices. J Med 
Toxicol 2: 126-135. 

2. De Felice C, Del Vecchio A, Latini G (2005) Evaluating illness severity for 
very low birth weight infants: CRIB or CRIB-II? J Matern Fetal Neonatal Med 
17: 257-260.

3. Koniecki D, Wang R, Moody RP, Zhu J (2011) Phthalates in cosmetic and 
personal care products: concentrations and possible dermal exposure. 
Environ Res 111: 329-336. 

4. Sathyanarayana S, Karr CJ, Lozano P, Brown E, Calafat AM et al. (2008) 
Baby care products: possible sources of infant phthalate exposure. Pediatrics 
121:  e260-e268.

5. Halden RU (2010) Plastics and health risks. Annu Rev Public Health 31: 179-
194.

6. Fisher JS (2004) Environmental anti-androgens and male reproductive health: 
focus on phthalates and testicular dysgenesis syndrome. Reproduction 127:  
305-315.

7. Erkekoglu P, Zeybek ND, Giray B, Asan E, Arnaud J, et al.(2011) Reproductive 
toxicity of di(2-ethylhexyl) phthalate in selenium-supplemented and selenium-
deficient rats. Drug Chem Toxicol 34: 379-389.

8. Newbold RR, Jefferson WN, Padilla-Banks E (2009) Prenatal exposure to 
Bisphenol A at environmentally relevant doses adversely affects the murine 
female reproductive tract later in life. Environ Health Perspect 117:  879-885.

9. LaRocca J, Boyajian A, Brown C, Smith SD, Hixon M (2011) Effects of in utero 
exposure to Bisphenol A or diethylstilbestrol on the adult male reproductive 
system. Birth Defects Res B Dev Reprod Toxicol 92: 526-533.

10. Durmaz E, Ozmert EN, Erkekoglu P, Giray B, Derman O, et al. (2010) Plasma 
phthalate levels in pubertal gynecomastia. Pediatrics 125: e122-e129.

http://www.ncbi.nlm.nih.gov/pubmed/18077888
http://www.ncbi.nlm.nih.gov/pubmed/18077888
http://www.ncbi.nlm.nih.gov/pubmed/16147834
http://www.ncbi.nlm.nih.gov/pubmed/16147834
http://www.ncbi.nlm.nih.gov/pubmed/16147834
http://www.ncbi.nlm.nih.gov/pubmed/21315328
http://www.ncbi.nlm.nih.gov/pubmed/21315328
http://www.ncbi.nlm.nih.gov/pubmed/21315328
http://www.ncbi.nlm.nih.gov/pubmed/18245401
http://www.ncbi.nlm.nih.gov/pubmed/18245401
http://www.ncbi.nlm.nih.gov/pubmed/18245401
http://www.ncbi.nlm.nih.gov/pubmed/20070188
http://www.ncbi.nlm.nih.gov/pubmed/20070188
http://www.ncbi.nlm.nih.gov/pubmed/15016950
http://www.ncbi.nlm.nih.gov/pubmed/15016950
http://www.ncbi.nlm.nih.gov/pubmed/15016950
http://www.ncbi.nlm.nih.gov/pubmed/21714771
http://www.ncbi.nlm.nih.gov/pubmed/21714771
http://www.ncbi.nlm.nih.gov/pubmed/21714771
http://ehp03.niehs.nih.gov/article/info:doi/10.1289/ehp.0800045
http://ehp03.niehs.nih.gov/article/info:doi/10.1289/ehp.0800045
http://ehp03.niehs.nih.gov/article/info:doi/10.1289/ehp.0800045
http://www.ncbi.nlm.nih.gov/pubmed/21922642
http://www.ncbi.nlm.nih.gov/pubmed/21922642
http://www.ncbi.nlm.nih.gov/pubmed/21922642
http://pediatrics.aappublications.org/content/125/1/e122.abstract
http://pediatrics.aappublications.org/content/125/1/e122.abstract

	Title
	Corresponding author
	References 

