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Effects of Endocrine-Disrupting Chemicals on Human Health
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Endocrine-disrupting chemicals (EDCs) are exogenous substances that interfere with normal endocrine physiology by disrupting the synthesis,
metabolism, and cellular function of natural hormones. Humans are constantly exposed to EDCs from various sources, such as plant-derived sub-
stances, industrial chemicals, household and personal hygiene products, medical products, and pharmaceuticals which they regularly encounter in
their surrounding environments. Common EDCs include bisphenol A, dichlorodiphenyltrichloroethane (DDT), diethylstilbestrol, dioxins, genistein,
perfluoroalkyl compounds, phthalates, and polychlorinated biphenyls. In this review, we analyzed the effects of EDCs on human reproductive or-
gans, focusing on reproductive abnormalities and fertility decline. Additionally, we summarized the oncogenic effects of EDCs, focusing on testicu-
lar, breast, and prostate cancers. We also investigated the impact of EDCs on different organs, including conditions such as obesity and diabetes,

in addition to cardiovascular, respiratory, neurological, and thyroid diseases.
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Table 1. Types of endocrine-disrupting chemicals classified by exposure source

Type Source of exposure

EDC

Plant-derived (phytoestrogens)
Industrial chemicals

Household, personal care, and

consumable items
Medical supplies Intravenous tubing, gloves, and bags

Pharmaceuticals Natural and synthetic steroids

Flaxseed, nuts, soy products, cereals, breads, and legumes
Pesticides, flame retardants, combustion products, and lubricants

Cosmetics, sunscreens, toys, food and beverage packaging materials, coating
surfactants, contaminated food, contaminated water, and tobacco products

Genistein and daidzein
DDT, PFAS, PAHs, dioxins, and PCBs

Tea tree and lavender oils, BP-3, BPA, PFAS, phthalates,
perchlorate, and dioxins

BPA and phthalates
DES and estradiol

Abbreviations: BP-3, benzophenone-3; BPA, bisphenol A; DDT, dichlorodiphenyltrichloroethane; DES, diethylstilbestrol; EDC, endocrine-disrupting chemical; PAH, polycyclic
aromatic hydrocarbon; PCB, polychlorinated biphenyl; PFAS, perfluoroalkyl and polyfluoroalkyl substance.
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Table 2. Endocrine-disrupting chemicals and their effects on human health

EDC Activity Effects on human health

BPA Anti-androgenic Decreased sperm quality; sperm DNA damage

DDT Estrogenic Increased risk of breast cancer

DES Estrogenic Infertility; reproductive tract abnormalities; cancer

Dioxin Context-dependent estrogenic or androgenic Increased risk of diabetes; gastrointestinal and lymphatic cancers

Genistein Estrogenic Cancer: pro- or anti-proliferative depending on dose and tissue type; protective in breast cancer
PFAS Context-dependent estrogenic or androgenic Increased risk of kidney and testicular cancers

Phthalates Anti-androgenic Alterations in neonatal androgens and Leydig cell function

PCBs Context-dependent androgenic or weak estrogenic

Prostate cancer; dermal lesions

Abbreviations: BPA, bisphenol A; DDT, Dichlorodiphenyltrichloroethane; DES, diethylstilbestrol; EDC, endocrine-disrupting chemical; PCB, polychlorinated biphenyl; PFAS, per-

fluoroalkyl and polyfluoroalkyl substances.
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