
MINAR 

 

This article has been scanned by iThenticat No plagiarism detected 
 

International Journal of Applied Sciences and Technology  

ISSN: 2717-8234 

Article type:  Research Article                                                                 

 

 

 

 

Received: 02/07/2022 Accepted:19/07/2022 Published: 01/09/2022 

 

KNOWLEDGE OF ENDOCRINE-DISRUPTING CHEMICALS DURING PREGNANCY AND FOETAL 

DEVELOPMENT 

 
 

Aseel Ibrahim SUHAEL 1 

Second Rusafa Directorate, Iraq 

 

Abstract 

Endocrine-disrupting chemicals are substances that disrupt normal endocrine signaling. On 

the other hand, the impact of EDCs on the placenta is commonly overestimated. "Fetal growth" 

is controlled by a complicated mix of "maternal, placental", and foetal factors. EDCs have been 

linked to foetal growth retardation, thyroid abnormalities, and neurological issues in humans. 

Endocrine disrupting chemicals (EDCs) primarily interact with insulin, glucocorticoid, 

estrogenic, and thyroid pathways, resulting in epigenome and inflammatory changes that 

have long-term effects on normal endocrine and metabolic processes. EDCs evaluated include 

those present in the environment and for which human biomonitoring data are available.. 

This study also reveals substantial knowledge gaps that will drive future field research. 

International scientific organisations recommend that an inquiry be conducted and that all 

protective measures be implemented.  

Keywords: endocrine-disrupting chemicals (EDCs); pregnancy; Growth hormone (GH) ; 

Human chorionic gonadotropin (HCG); attention deficit hyperactivity disorder (ADHD) ; 

phthalates ; estrogen receptors (ERs) ; Bisphenol-A (BPA). 
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Introduction 

Still little understood is the intricate interplay between maternal, placental, and foetal 

components that regulates foetal growth. The mother's proper intake of "nutrients (carbohydrates, fats, 

proteins, minerals, vitamins" and oxygen plays a significant role in foetal development, as shown by the 

altered foetal development found in humans and other animal species when these substances are 

consumed inadequately or excessively. [1]. However, it is vital to remember that dietary deficit or excess 

results in observable alterations since endocrine variables primarily regulate foetal development. [1] 

Insulin-like growth factor is one of the several hormones involved (thyroid hormones, insulin, GH 

fluctuations, leptin, cortisol (IGF)-1 and IGF-2 are critical [2]. It's also important to remember that the 

"inflammatory and IGF systems work together ". Other variables, such as Activing, A., Human Chorionic 

Gonadotropin (HCG), and "Retinoic Acid and its Receptors in Animal Models", have been found and 

demonstrated to be very important in recent years. [3].  

The homeostasis of the systems that govern uterine development has long been recognised as 

being changed by a number of stressors, potentially raising the "risk of pathological disorders". Maternal 

illnesses (such as infections, diabetes, or autoimmune diseases), negative lifestyle choices made by the 

mother (such as using tobacco, alcohol, or narcotics), and/or the use of "therapeutic medications" such 

as antiepileptic drugs may all impede foetal growth. Many experts have lately examined the influence 

that widely distributed environmental contaminants may have on the health of the mother [4] and the 

unborn [5]. The goals of this mini-primary review are as follows.  

1. The objective of this study was to update the reader on the current level of knowledge about the 

interrelationships of endocrine-disrupting chemicals (EDCs), which are synthetic compounds that 

interfere with the normal functioning of hormones in humans and other animals. 

2. Prenatal and postnatal growth and metabolism, as well as the health of pregnant women. 

 

Previous studies and observation  

Chemicals are present in all aspects of human existence, including food, the interior environment, 

cosmetics, and other things that surround us at home and at work. Furthermore, nutritional 

supplements, pharmaceuticals, and herbal remedies have a chemical influence on the body, which can 

have both intended and unforeseen consequences. Some substances have been demonstrated to 

function as endocrine disruptors in laboratory animals among the thousands of chemicals you may be 

exposed to on a daily basis [6].  

These compounds are also thought to interfere with human endocrine function and cause 

cryptorchidism (undescended testicles to scrotum). In addition, it is associated with low semen quality, 

a higher risk of testicular cancer, hypoplasia (a genital abnormality) in newborn males, earlier puberty 

in girls, lower levels of the male sex hormone in men, among other things. Fetal life and childhood are 

two of the most sensitive phases in a person's life since humans and human bodies are experiencing 

tremendous development throughout these times, which necessitates a balance of the endocrine 

systems involved in the various phases of development [7].  

Humans are generally exposed to parabens through their usage as preservatives in personal care 

goods, medications, and food, however they do occur naturally in some fruits and vegetables. [8][9] 

Parabens are distinguished by their aliphatic or aromatic alkyl moieties, with methylparaben (MePB), 

ethylparaben (EtPB), propylparaben (PrPB), butylparaben (BuPB), and benzylparaben (BePB) being the 

most often utilized members of this class of p-hydroxybenzoic acid (PHBA) alkyl esters [10].  

A growing body of evidence demonstrating the harmful effects of endocrine-disrupting chemicals 

(EDCs) has spurred several international scientific and health groups to voice concern about these 

compounds in recent years. Endocrine Society's 2009 Scientific Statement on EDCs was the first 

authoritative statement on the subject[11].  

At the time, many members of the Society felt there was sufficient evidence to label EDCs a public 

health crisis. The number of medical associations worldwide expressing concern about EDCs has 

expanded since the Endocrine Society's original statement in 2009, mirroring the rise in the body of 

research demonstrating the negative health effects of chemicals that interfere with hormone 

functioning[6]. In October 2013, the American College of Obstetricians and Gynecologists and the 

American Society for Reproductive Medicine issued a joint committee opinion calling for "timely action 

to detect and minimise exposure to dangerous environmental chemicals." [12].  
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A Scientific Impact Paper on chemical exposures during pregnancy was published in 2013 by the 

Royal College of Obstetricians and Gynecologists of the United Kingdom. The purpose of the paper was 

to "inform pregnant or breastfeeding women of the sources and routes of chemical exposure so that they 

can take positive action to minimise harm to their unborn child." [13].  

Gabriella Morreale de Escobar was one of the pioneering researchers who first proposed the idea 

that low levels of maternal thyroid hormone (TH) during the early stages of pregnancy may have an effect 

on the way in which the brain of the unborn child develops [14]. Low and high levels of maternal TH at 

this period have been linked to increased risk of autism spectrum disorder (ASD), attention deficit 

hyperactivity disorder (ADHD), poorer IQ, and decreased grey matter volume. [14]  

Experiments conducted on mice and other models of vertebrates have also provided evidence for 

the concept that maternal TH is necessary for the early development of the brains of vertebrates. Egg 

yolks of egg-laying vertebrates, including as teleosts, frogs, and birds, have been reported to contain 

trace amounts of maternal TH. The concept that TH performs tasks that are cell- and time-specific 

during the early stages of neurogenesis is gaining increasing support within scientific community. In 

addition, observational studies have shown that even a moderate lack of iodine in the mother is 

connected to delayed infant brain development as well as a loss in IQ in humans [15]. 

 

Human Endocrine system and EDCs  

Deficits in any region of the endocrine system may cause sickness or even death since it is engaged 

in so many critical biological and physiological activities. Infertility, developmental issues, sleep issues, 

and a number of other chronic and acute diseases are also symptoms of hormonal disruption. To live a 

healthy life, endocrine hormones must be released at the appropriate amounts, and endocrine glands 

must be able to adjust hormone release in response to environmental changes..  

The Endocrine Society (endocrine.org), the biggest organisation of endocrinology researchers and 

medical professionals, recently defined EDCs as "an exogenous [non-natural] medication, or 

combination of chemicals, that interferes with any component of hormone action." [16] Over 85,000 

synthetic chemicals are generated each year, many of which potentially be EDCs. Table 2 contains a 

small selection of typical EDCs and their uses.. 

There are literally hundreds of different products and processes that also include EDCs, much 

too many to list in this table..  

Table (1): the common EDCS and how they function. 

 

 

Abbreviations: Polychlorinated biphenyls (PCBs), bisphenol A (BPA), 2,4-

dichlorophenoxyacetic acid (D2), and DDT are all persistent, toxic, and carcinogenic chemicals.. 

EDCs may enter the bodies of humans and animals in many different ways (Table 3), such as 

when they ingest them, when they come into touch with them via the skin, when they are inhaled, and 

when they are transferred from a pregnant woman to her unborn child over the placenta or when she 

breastfeeds her newborn. 
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Table (3): Methods via which people may be exposed to EDCs. 

 

 

Abbreviations: "BFR: brominated flame retardant; BPA: bisphenol A; PCBs: polychlorinated 

biphenyls" 

 

i.Possible mechanism 

To comprehend how EDCs disrupt the endocrine system, a basic understanding of how natural 

hormones function in the body is required. Each endocrine hormone has its own chemical make-up and 

three-dimensional form. Every hormone has a receptor (or receptors) on the target cells to which it binds. 

The shape of a receptor is complementary to its hormone, comparable to how one key (hormone) is 

unique to a lock (receptor). 

The response of a tissue or organ to a hormone is characterised by the presence of receptors 

mostly on target cells and the activation of receptors by hormone binding. The potency and duration of 

a hormone's activation of its receptor depend on a number of parameters, such as the quantity of 

hormone generated and released by the endocrine gland, how efficiently the hormone is delivered 

through the circulatory system, and how much reaches the target organ. play a vital role in ensuring 

accurate hormone signalling. Each of these steps may be impeded by EDCs. [17]. 

By mimicking or inhibiting a natural hormone, EDCs frequently damage endocrine systems. In 

the case of hormone mimics, an EDC can fool the hormone's receptor into believing it's the hormone, 

causing the receptor to wrongly activate and initiate processes that would typically be triggered only by 

a natural hormone. An EDC can attach to a hormone's receptor in the case of hormone blockers, but 

the receptor is blocked and cannot be triggered, even if the natural hormone is present [18]. 

Most notably, interference with oestrogen and its effects on oestrogen receptors in the body (ERs). 

Multiple types of cells in the brain, bone, vascular tissues, and reproductive organs of both sexes include 

ERs. Estrogens have a role in a variety of male physiological processes, including those related to nerve 

and bone function, cardiovascular health, and more.. 

 Natural estrogens, once they are released from the gonad, will bind to ERs in the " target tissues "

, which for females will be the ovary and for males will be the testis [18]. Oestrogen receptors have drawn 
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the most attention, however EDCs also have other targets. EDCs disrupt the hormone receptors for 

androgens (testosterone), progesterone, and thyroid hormones. Additionally, because EDCs are 

synthetic hormones, they may interfere with multiple hormonal signalling pathways. Therefore, it is 

quite rare for a single EDC to interfere with not just one but multiple endocrine functions, having 

significant effects on the biological processes that are typically under the delicate control of the endocrine 

glands [18]. 

 

Impacts of EDCs on pregnant 

Since 1940, both the supply and the accessibility of manufactured chemicals have skyrocketed, 

with some of them being discharged (intentionally or not) into the environment. The chemical revolution 

caused drastic changes in ecosystems that have had negative effects on animal and human healthβ [11]. 

There have been a lot of research looking at EDCs and pregnant women. Many of them 

concentrated on one specific molecule. For instance, the content of phthalate metabolites "common 

plasticizers used in personal care products, textiles, and food packaging) was found to be over the 

detection limit in at least one sample of urine collected at different times during pregnancy" (LOD). [19]. 

There was also a lot of research on chemical mixtures. "Polychlorinated biphenyls, 

organochlorine " insecticides, phenols, perfluorinated chemicals, " polybrominated diphenyl ethers, 

phthalates, polycyclic aromatic hydrocarbons, and perchlorate"  have all been found in between 99 and 

100 percent of pregnant women's urine tests. Four to twelve perfluorinated compounds and nine to 

thirteen phthalates were found to be the most frequently occurring groups of chemicals. [20]. 

Different EDC levels were observed according on the season [21], ethnic groupings [22], 

occupation type [23], and socioeconomic circumstances [24]. It was also shown that EDCs may be 

present in both pregnant and non-pregnant women, illustrating their widespread environmental 

dissemination. [20]. 

Several authors have brought up the placenta's potential impact on maternal and foetal health, 

both immediately and in the future. Polybrominated biphenyl ethers (PBDEs) are flame retardants that 

are used in the manufacturing of many everyday things, including electronics, furniture, textiles, foam, 

and plastics. They have also been linked to the disruption of normal placental development. [25].  

We still don't know how exactly EDCs change placental structure and function. However, a 

number of studies have proposed several explanations. The Thr1 and Thr1 genes are responsible for 

producing thyroid hormone receptors (THRs), which play an important role in regulating placental 

development. [26].  

The downregulation of the Thrβ1 and Thrα1 genes as well as the suppression of "nuclear 

translocation" in the placenta are both influenced by phthalate exposure in animal models [26]. In 

addition, exposure to polybrominated diphenyl ethers and polycyclic aromatic hydrocarbons (PAHs) 

alters the concentration of IGF-1 in the placenta (PBDEs) [27]. 

 

Pathogenic effect and possible mechanism 

According to the Developmental Origins of Health and Disease (DOHaD) hypothesis, prenatal 

exposure might cause epigenetic changes that affect fetal programming and increase the risk of several 

noncommunicable diseases later in life.[28]. These alterations may be brought on by single EDCs or 

mixtures (as was previously mentioned), and single EDCs or mixes may also interact with the 

inflammasome during pregnancy[29]. 

The placenta was discovered to contain polychlorinated biphenyls (PCBs) from a variety of 

sources, including pesticides, "personal care products, polybrominated diphenyl ethers, bisphenol A", 

and others. [30] Phthalates affect "placental growth and development" in pregnant mice, and they also 

pass the feto-placental barrier. [31]. 

Zhu et al. [32], who examined maternal urine phthalate excretion throughout all three trimesters 

of pregnancy, found that prenatal exposure to phthalates was associated with altered placental size and 

shape in humans. Certain phthalates were discovered to have the capacity to increase placental 

thickness and produce a more circular placenta. Similarly, males seemed to have stronger connections. 

This latest finding lends credence to the theory that placental abnormalities are at the root of many 

health problems and gender differences. [33]. 
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Recent studies have shown that DNA methylation is sensitive to environmental factors, which 

might alter the human placenta's methylome, resulting in abnormal placental growth and function and 

potentially altering the pregnancy's outcome. Some environmental factors, such cadmium, air pollution, 

and tobacco use, may play a role in this. [34]. Interleukin (IL)-6 levels during the first trimester and 

environmental EDC exposure have been linked, according to Kelley et al. [35]. The correlation between 

elevated IL-6 and decreased   "  IGF bioavailability" in the placenta and foetal development limitation 

suggests[36 "an additional pathogenetic mechanism" that may not be only induced by hypoxia, as was 

previously believed] [37] . 

Recent studies [34] have shown that a number of environmental variables, including as smoking, 

air pollution, and cadmium, have the potential to influence the human placental methylome, which may 

lead to abnormal placental growth and function.. It is well known that microRNAs may affect how genes 

are expressed and that they can change when there is cancer or inflammation [38]. Additionally, "there 

is growing evidence  "that exposure to EDC and prenatal factors both contribute to the development of 

cancer later in life. [39]. 

There is growing evidence that the effects of TH disruptors on brain development are connected 

to the capacity of these agents to alter the amounts of intracellular TH availability and hence deregulate 

transcription and TH-induced epigenetic changes on target genes. Blocking iodine uptake, inhibiting TH 

production, displacing T4 and T3 from TH-distributing proteins, stimulating hepatic metabolism[5], 

lowering circulating TH levels, interfering with transmembrane cellular transporters (MCT8 and 

OATP1C1), altering deiodinase enzyme activities, and, less commonly, straightforwardly acting at the 

threshold of the TR ligand-binding pocket or domain are all examples of methods for interfer (LBD) [40]. 

 

The effect of some EDCs 

Phthalates are a family of chemicals that are widely used in production and are afterwards 

present in many commonplace items. Phthalates are a class of chemicals that may be found in a wide 

range of common consumer goods, such as IV tubing and vinyl flooring. Some of these phthalates have 

been demonstrated to have estrogenic activity and anti-androgenic properties. Prenatal and early 

postnatal exposure to high quantities of some environmental toxins can harm the baby and child's 

health, with long-term consequences into adulthood.  

One of the most important genes in early placental development is the epidermal growth factor 

receptor (EGFR), which has been shown to influence gene methylation and expression. There was an 

inverse correlation between placental IGF-2 DNA methylation and "urinary concentrations of mono (2-

ethyl-5-hydroxyhexyl) phthalate (MEHHP) and mono (2-ethyl-5-oxohexyl) phthalate (MEOHP) " in infants 

with foetal growth restriction (FGR) [42]. Insulin-like growth factor 2 is a key regulator of foetal and 

placental growth. [43]. 

DDTs: is a kind of organochlorine pesticide that saw extensive global usage in the postwar decades 

of the 1940s, 1950s, and 1960s. Insecticides were used in industrial and home farming, in addition to 

gardens, parks, and other public and private spaces, and in institutions. Most of the world's population 

continues to consume food tainted with DDT. 

Since DDTs are deposited in animal fats, these foods tend to have the greatest amounts of DDTs, 

especially "meat, fish, poultry, eggs, cheese, butter, and milk". DDTs continue to be a major cause of 

food poisoning, and in regions where DDT is actively used and manufactured, levels may rise to 

dangerous heights. Fetuses are vulnerable to infection via placental transfer, and breastfed infants are 

at risk as well. [37].  

POPs, DDTs, for example, have been connected to alterations in the methylation of many genes, 

including the  "  IGF-2 gene". [43]. 

Bisphenol :"A (BPA) ": The possibility of human exposure to an estrogen-like chemical that may 

leak from consumer items. Polycarbonate, epoxy resins, and other commonplace items were expected to 

use 2.3 billion pounds. [1] . The vast majority of BPA items have some kind of interaction with either 

food or drink. There is a danger of human exposure to BPA if the product is exposed to heat or acid, or 

if it includes residual monomers. [44]. 

Oral consumption, inhalation, and cutaneous exposure are the three modes of exposure. BPA has 

also been found in umbilical cord blood (0.2–9.2 ng/mL), demonstrating that BPA is transported across 

the placental barrier, in placental tissue (up to 104.9 ng/g), and in amniotic fluid (0–8.38 ng/mL)[3][45]. 
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A larger ratio of the BPA "levels in the amniotic fluid" to the concentration in the maternal plasma 

in pair-matched samples has also been associated with a lower birth weight [46]. In vitro studies have 

shown that BPA has substantial endocrine activity through oestrogen and androgen receptors, and BPA 

has been shown to interact with all known human oestrogen receptor subtypes .[19] Premature puberty 

is measured as vaginal opening in tiny mice after in utero exposure to 2.4 g BPA/kg bodyweight/d.[20] 

BPA prenatal and postnatal exposure to 250 ng/kg-d and 50 g/kg-d, respectively, interfered with 

the "proper development of reproductive organs" and mammary glands in female and male mice [47].  

The effects of BPA exposure on the trophoblast-derived BeWo choriocarcinoma cell line and 

explants from first trimester human placentae were studied in one study. Furthermore, full-term 

placenta transport tests, BeWo cell monolayers, and experiments on BPA percutaneous penetration were 

used to examine fetal bioavailability. [48] According to Merck et al. [49], BPA is transported through the 

placenta and increases -HCG, hence affecting placental development. Some researchers found that BPA 

levels in trophoblast cells during the first trimester of pregnancy disrupted normal cellular development 

and altered DNA methylation. [50]. 

Parabens  

The US Food and Drug Administration has not raised any safety concerns about the use of 

parabens, which are used as preservatives in cosmetics and personal care items. [51] One 

pharmacokinetic study in pregnant rats [52] indicated that there was twice as much ethylparaben in 

the placenta as in the foetal liver, pointing to placental accumulation, but no further investigations have 

been done on humans during pregnancy. A recent in vitro research using HTR-8/SVneo cells showed 

that exposure to butylparaben inhibits cell development, and increases apoptosis and endoplasmic 

reticulum (ER) stress (200 M). [53] Worldwide, paraben exposure during pregnancy is second only to 

that of phthalates..  

"Triclosan (TCS) and triclocarban" (TCC),  

In one study, TCS was found in all participants and was found in a variety of consumer goods 

including soaps, toothpaste, medical equipment, plastics, and textiles. [40]. Paraben metabolites, a 

popular preservative used for decades, have been found in as much as 100% of maternal urine samples, 

and recent study has demonstrated that they are endocrine disruptors, especially in infants.. [22]. 

  

EDCs During Pregnancy and Their Postnatal Effects 

Cognitive and behavioural differences between men and females were studied by Ejaredar et al. 

(2015), who looked at whether or not prenatal exposure to phthalate metabolites changed dependent on 

molecular weight.. The incidence of adverse cognitive and behavioural outcomes was shown to be higher 

in men who were treated to LMW metabolites during pregnancy, while the incidence of such outcomes 

was found to be higher in females who were exposed to HMW metabolites. [54] However, Kim et al. 

discovered that exposure to juvenile phthalates, not maternal phthalates, was linked to a negative 

impact on IQ and attentional performance in six-year-old children. [55]. 

Additionally, in long-term studies starting with pregnancy, it indicates that the relationship 

between phthalate exposure with development is more significant in the postnatal period (especially at 

three years of age). [56]. In a more recent meta-analysis, it was shown that phthalate exposure is more 

dangerous throughout youth than during pregnancy (as determined by urine DHEP [di-(2 ethylhexyl) 

phthalate]). The psychomotor developmental index fell 0.6 points when maternal urine levels doubled 

during  

 

 

 

pregnancy, and IQ dropped 0.8 points when levels doubled throughout childhood (PDI) [57]. 

http://www.ijherjournal.com/


 

MINAR International Journal of Applied Sciences and Technology 

 

42  

 

www.minarjournal.com 

 

 

Figure 1: Explains the role of EDCs in infertility [3]. 

 

The prevention and control  

The "International Federation of Gynecology and Obstetrics (FIGO) has recently published an 

opinion piece" entitled "Opinion on the Consequences of Toxic Environmental Chemicals on 

Reproductive Health.". [9]. According to a "precautionary" approach to reducing risk in the absence of 

causal evidence, the Royal College of Obstetricians and Gynecologists concluded that "despite 

uncertainty surrounding the effects of common environmental chemicals, mothers should be made 

aware of the sources and routes of exposure, the potential risks to the fetus/baby, and the important 

role that the mother can play in minimizing her baby’s chemical exposure”.  

These suggestions appear to take on an even greater level of significance in light of recent survey 

findings that were not very encouraging. According to the findings of study conducted by "Rouillon et 

al., 54.3% of 300 French mothers" who were visited during pregnancy or the " first few days after giving 

birth indicated" that they never heard of EDCs. [58]  

In Canada, there was also a lack of understanding of the potential hazards associated with EDC 

exposure.[59].Furthermore, only a small percentage of medical practitioners who accompany expectant 

moms devote enough time to teaching them on how to avoid environmental dangers, making them feel 

culturally unfit for the job[60].  

As a result, it has been suggested that more resources be allotted toward the "pre- and post-

graduate" "training of physicians", particularly obstetricians, and that public awareness campaigns be 

implemented with the necessary laws and public health initiatives. In addition, it has been suggested 

that more resources be allotted toward the research and development of new treatments.. [61]. 
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