
Technoarete Transactions on  

Recent Research in Applied Microbiology and Biotechnology 

e-ISSN: 2583-3480 Vol-1, Issue-1, February 2022 

 

  13 

The Impact of Environmental Endocrine Disruptors 

on Mammalian Endocrine Systems and Hormonal 

Changes 

Nivedha. P 

M.sc, Microbiology, Valliammal College for Women, Chennai, Tamil Nadu, India. 

Corresponding Author Email:  nivedhanivi254@gmail.com  
 

Abstract 

This study discusses the impact of the EDCS or environmental endocrine disruptors in the mammalian endocrine system and also in the 
hormonal changes. As the EDCs have a role to mimic the pathway and the activity of hormones then the detection method is the first and 
foremost important concern in this scenario. This study also reflects some detection assays of environmental endocrine disruptors by which 
their impact can be effectively understood. As EDCs alter the hormonal function then it can be said that beta lactamase activity is the main 
theme for detecting endocrine disruptors. Endocrine disrupting chemicals can be chosen in the human samples by using the biosensor 
protein. The final nitrocefin concentration effectively detects the activity of EDCs. The study also discusses some key aspects of changes of 
hormonal function by EDCs in gene and protein level. The gene and protein level study are beneficial in this scenario for understanding the 
mode of action of each and every type of environmental endocrine disruptors. The graph has been presented in this scenario for 

understanding the expression level of proteins. 
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INTRODUCTION 

In endocrinology, environmental toxins carry much more 

importance because of their unique properties. 

Environmental endocrine disruptors or EDCs are 

environmental chemicals which have a wide role of 

interfering, mimicking, and blocking hormones in the body 

of any living organism. In majority, mammalian endocrine 

systems are vastly affected by these types of disruptors. An 

increased exposure of EDC causes a variable number of 

disorders that cannot be changed or replenished. These types 

of disorders or problems include- diabetes, infertility, birth 

defects, early menopause in women and some others. All of 

the environmental toxins found in soil, water and air and also 

in a range of household products, including- furniture, 

children’s toys and some beauty products. Examples of some 

endocrine disruptors includes- Bisphenol A or BPA (found in 

plastic bottles, toys, and food containers), DDT or 

Dichloro-diphenyl-trichloroethane, flame retardants that 

used in certain furniture and also floor coverings, 

Polychlorinated biphenyls (PCBs) which are used in 

building materials and electronics, Phthalates in plastics and 

beauty products, Triclosan which is used in antibacterial 

products.  

In contrast to the mammalian endocrine system or MES, 

these types of disruptors change the hormonal mode of action 

by altering the quality of sperm. abnormality caused in the 

sex organs, immuno function and also enlarges various 

neurological and cardiovascular problems. As per the ideas of 

[9]. (2019), hormones regulate the formation of and 

maturation of organs. Exposure of these detrimental EDCs 

causes development of abnormality in those organs which is 

susceptible to hormonal dysfunction. Contrarily, the points of 

view of [6]. (2021), shows that the pattern of the present-day 

life cycle is the first and the foremost cause of changes of the 

endocrine system. People are exposed in various ways in 

EDCs like food and water consumption ([11]. 2018). EDCs 

can also enter the body via skin. This study aims at 

understanding the impact of environmental endocrine 

disruptors in the mammalian endocrine system and also 

their role in alteration of hormonal changes.  

KEY POINTS 

EDCs and hormonal changes 

EDCs affect the mammalian endocrine system in various 

ways. It includes mimicking various types of natural 

hormones with the aid of antagonizing their mode of action 

and modifying the process of synthesis, transport and 

metabolism. Various types of receptorical pathways are 

altered by this type of EDCs like membrane receptors, 

enzymatic machinery involved in hormone metabolism, aryl 

hydrocarbon receptors and some others. In the human 

endocrine system, hormonal signalling is mediated by the 

process of nuclear receptors.  

Mode of action of EDCs 

Inclusion of EDCs causes interference of hormonal mode 

of actions. In general, human nuclear receptors consist of 48 

transcription factors which are regulated by ligands. 

Changes of transcriptional regulation are linked with a large 

number of distinct structural domains of hormone receptors 

which shows changes by hormonal bindings ([1]. 2017).  
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Figure 1: Mode of action of endocrine disruptors 

(Source: [12]. 2019) 

After binding of ligands, various conformational changes 

occur in the region of the C terminal binding site. Estrogen 

and androgen receptors are included in this scenario. 

According to the view of [12]. (2019), present study shows 

that a variety of hormonal receptors are affected by mode of 

action of EDCs exemplified as- pregnane x receptors (PXR), 

thyroid hormone receptors (THR), estrogen related 

receptors and others.  

Endocrine disruptors and susceptibility 

Leaching of environmental chemicals in the food chain of 

humans causes detrimental effects in their hormonal changes. 

According to the annual report of WHO cancers, neurological 

disorders and also allergies have been caused by the process 

of contamination.  

Endocrine disruptors in hormonal changes by affecting 

blood proteins 

Food contamination undergoes a long chain processing 

including roasting, heating, grilling, baking and 

fermentation. Presence of active microbes is also the source 

of EDCs. Human estrogen receptors show a variety of 

changes in their behaviour in this scenario. A RAPID cell 

free protein synthesis approach is the first and the pivotal 

theme of this study which shows an in vitro detection of all 

types of EDCs.  

Xenoestrogen (XEs) 

In the branch of endocrinology, xenoestrogens are types of 

EDCs that have the ability to mimic the role of estrogen 

receptors. This type of receptors has a wide role in changing 

the pattern of estrogen pathways. Translational alteration is 

caused by the Xenoestrogen ligands which influence 

conformational changes of the membrane receptors. In the 

opinion of [13] (2019), DNA methylation and also placental 

alteration is the main role of EDC chemicals. EDCs also 

interact with the beta human thyroid receptor that causes 

direct localization of proteins that have the activity to play the 

role as biosensor ([4]. 2018).  CFPS localization is one of the 

most important aspects in this study which shows biosensing 

reactions with the participation of RNAse inhibitors ([5], 

2017). The role of RNAse inhibitors is to develop 

translational activation because in the Xenoestrogen 

pathway, the role of RNA relies on reproducing various kinds 

of proteins ([2]. 2017). All of these proteins derived from a 

sequence of EDCs reaction that causes adverse effects in the 

hormonal mode of action ([8], 2019). The process only takes 

place in females because estrogen receptors are absent in the 

body of females.  

Process of EDC activation 

Several proposed ways have been taken in this scenario 

which more or less depends on the metabolism process of 

mammals. Humans are mostly affected by this type of 

disease because they are vastly exposed to this kind of 

condition. Detrimental effects include-  

● Reduction of hormones in endocrine glands 

● Counteract the target of hormones at the issue of target 

● Affect the hormone release from the endocrine glands. 

● Speeding up the hormone metabolism by reducing 

their mode of action.  

● Wrong time signalling of hormones occurs that causes 

changes in the biological clock.  

PROPOSED METHODOLOGY 

The role of EDCs in the binding activity has been 

discussed in this study broadly which shows its detrimental 

activity by disrupting the function of the endocrine system 

([7]. 2018). An engineered cell free protein synthesis is able 

to discuss the impact of a large array of EDCs in this 

scenario. A process of RAPID biosensor programming is 

able to detect all of the EDCs. Entire section of the 

experiment discusses several assays for detecting EDCs.  

BIOSENSOR ASSAY 

Under this assay, blood samples and EDC ligands are used 

for constructing entire maps. The pDB-MI-hERβ-β-lac 

biosensor constructs are used in this study effectively. The 

biosensor protein complex interacts with pDB vectors in 

which four domains are constructed in this scenario ([3]. 

2021). Names of various domains are Maltose binding 

domains, beta lactamase, human estrogen receptor and also 

two split of intein segments of MBD and hER beta and 

lactamase. T7 promoter is the main factor of controlling the 

gene encoding protein in this scenario.  

In contrast to the cell extract preparation, inoculums of 

E.Coli have been prepared in this scenario. 100 mL of LB 

media is intermingled with this ratio which shows that there 

is no intervention of OD600. OD600 added in the culture 

media to achieve the final concentration of 1mM. Cells. 

60nM potassium glutamate has been used in this cycle with 3 

passes through emulsiFlex french press at 20,000 psi. All of 

the homogenized cells were centrifuged for 30 min at 12.000 

RCF. The temperature was set at 4 degrees.   

In contrast to the cell free protein synthesis reaction or 

CFPS the reaction takes place in a 96 well plate at the 

temperature of 37 degree centigrade for the timing of 2 hrs. In 

the reaction volume used chemicals are- ammonium 

glutamate (10nM), 175 mM potassium glutamate, NAD 

(0.33 mM), CTP and GTP (0.86 mM both), folinic acid 

(0.17mM), and canonical amino acids with the exception of 

glutamic acids.  
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In contrast to the RAPID hormone biosensor assay, 2 

stages have been performed in this scenario. The first stage 

involves 96 well plate incubation periods for 2 hours. DPN, 

BPA and TRIAC are the main chemical ligands which are 

taken into consideration in this context. Correct folding of 

protein is the first and the principal aspect of this assay. 

Understanding the effect of this protein shows that HRL or 

hormone receptor ligands play a role in changing the 

conformational pattern of the protein. After the process of 

expression, all CFPS reactions have been adjusted to the final 

5% of DMSO concentration. It can also be said that each and 

every CFPS reaction is closely linked with the expression of 

genes that are intermingled with the aid of quality of proteins. 

After the first fold of reaction all CFPS are diluted with 13 

folds into the buffer of PBS.  

In contrast to the stage 2, final concentration of nitrocefin 

has been checked in this scenario. The plates which are 

obtained in this study have been checked qualitatively for 

understanding the pattern of action. As per the view of [10] 

(2018), qualitative and quantitative study is the first and the 

foremost crucial aspect in which the EDCs activation and 

hormonal regulation can be noticed. The study shows that the 

final concentration of nitrocefin is 200 micrometer. The 

reporter protein which has been used in this study is named 

beta lactamase. RNAse inhibitors added in this assay which 

initiates the reaction at 32U per 40 microliter reactions. 

FINDINGS 

hER beta specific endocrine disruptors have been 

detected in this study by adapting the flexible nature of 

RAPID biosensor. The results show that the conformational 

changes have occurred by the reaction of estrogen receptors. 

The binding affinity of this type of hormone reflects that 

reporter enzymes and also the ligands play a significant role 

in changing the activity of hormones. A color change has 

been observed in this study which is measured by 

spectrophotometer.   

 
Figure 2: Increase of growth curve of CFPS 

(Source: [11]. 2018) 

The cell free protein synthesis of reporter fusion protein 

shows that total protein detection is beneficial for production 

of the solubility percentage by radio labelled carbon. The 

CFPS of the rapid biosensor shows an increase with the 

increase of time of reaction. The total protein yielding from 

the graph shows that the solubility remains constant with the 

aid of increasing concentration of protein. At the end it can be 

said that environmental endocrine disruptors change the 

hormonal pathway by its strong binding efficiency with other 

hormonal receptors.  

CONCLUSION 

Above study shows that the impact of endocrine disruptors 

in the mammalian endocrine system is vital because it alters 

functions of hormones therefore, the mammalian body 

becomes susceptible to diseases. The detection method of 

EDCs has been discussed in the light of RAPID biosensor 

assay which shows that in human blood and urine EDCS are 

vulnerable to a wide extent. Low doses of endocrine 

disrupting chemicals are unsafe at an ample array. The study 

also shows that endocrine functioning involves very small 

changes in the level of hormones. The small changes caused 

various diseases and developed various biological effects by 

initiating the cancer level. The protein assay which has been 

discussed in this study shows that immune problems become 

disrupted by hormonal changes. Moreover, the above 

detection method of EDCs is also beneficial for the future 

prediction of diseases in the human body . 
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