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Abstract

Endocrine glands are the important glands of human that performs certain functions and has specific characteristics. The main
function of these glands is that they regulate the whole system by producing hormones which they produce indigenously and
pours them directly in the blood for a targeted action and all of their functions are involuntary. They are specifically ductless
glands and their course of action is regulated by a pea size Pituitary gland or sometimes referred as the Master Gland. Until now,
very less has been known about these glands that their actions or functions are being interrupted or disturbed by chemicals or
other environmental actions. There are certain chemicals which include chlorpyrifos, DDT, insecticides, pesticides, fungicides
and other daily use items such as plastics, paints, furniture, perfumes, toys polishes, electronic gadgets, items of food packaging
are reported to have disturbed the normal hormonal functions in humans that are leading to numerous diseases due to either
lack of production of specific hormone or increased production of a specific hormone by the action of these chemicals. The
diseases that are commonly reported due to the action of the above chemicals and daily use items includes neurological
disorders, behavioral disorders, metabolic dysfunction leading to obesity or weakness, thyroid dysfunction, reproductive
disturbances and several others that can prove fatal and lead to cancer as well.
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Introduction

Relevant Knowledge From Endocrinology

Hormone act at very low doses within three main
endocrine axes: While interrupting with the system
connected to reproduction may possibly change the time
period of puberty and aggrandize the chances of cancers
of various types. The EDs which influence the production
of thyroid hormones, can affect the development and
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smooth function of the brain too. Therefore, it is thyroid
disruption which leads to numerous neurodevelopmental
diseases and diseases such as thyroid cancer and other than
neurodevelopmental are also considered to be the cause of
thyroid disruption [1-9]. Nuclear receptor which through
hormones act, have a direct control over gene expression.
Human beings have a bunch of 48 nuclear hormones such
as those which control sexual thyroid harmonic activities.
These have been highly in the focus of ED research but it
is also in our understanding that several receptors such

] Endocrinol


https://medwinpublishers.com/OAJE/
https://portal.issn.org/resource/ISSN/2578-4641#
https://medwinpublishers.com/
https://doi.org/10.23880/oaje-16000179

as the peroxide proliferate activated receptors involved in
metabolism, targeted by ED [10].

Non-linear responses are seen for endogenous
responses and in endocrine disruption: The commonly
key characteristic of Endogenous hormone response and ED
action, is the inability of displaying or showcasing monotonic
responses. Both of them vary up and down as noticed in
the thyroid hormonal level during pregnancy. Whereas the
effect or influence of ED is concerned, it has a more intense
psychological impact at lower ED doses. Desensitization and
internalization of receptors create a breeding ground for
non-monotonic responses in case of exogenous hormones.
Whereas, EDs are concerned, the factors are observed
entering the play. It is thanks to the distinctions in the
sensitivity of tissues and responses conveyed to ED affecting
different tissues at various doses [11]. Secondly, identical
tissues can be activated at various doses by applying unlike
receptors. In pancreas different dose responses are noticed
to Bisphenol A in accordance with activated receptors [12].
The endocrine system plays essential roles from
conception to aging: To tackle any stage of organogenesis
(the development of body organs) from earlier to later,
endocrine signals are utilized. Apart from this growth,
placental functions, post natal life of child and adolescents
go through the same process. Reproduction and adulthood
function such chemical reactions in body, regulation of
temperature and the function of brain and aging use
endocrine signaling [13].

Fine Scale Evidence that Exogenous Substances
can Interfere with the Endocrine System

It has been made evident that EDs interrupt Endogenous
endocrine signaling at both cellular and molecular levels.
In myriad of cases, this lets to comprehend the action
mechanism of ED.

Interference with the oestrogen or androgen binding to
their receptors: There are Multiple Eds Observed Availing
The Proficiency to Interrupt With Oestrogens binding to
oestrogen receptor. It provides the tools with a couple of
oestrogen receptors to EDs [14]. Tools identical to cell
based have been given development for the sake of receptor
like Androgen [15]. In the body of human cells and model
organisms, countless screening tests have been devised
for several other nuclear receptors. In contrast, for such
screening tests thyroid is not fit to be used owing to its high
specification in ligands domains [16].

EDs affecting aromatase action: There are innumerable
number of EDs which interrupt aromatase enzyme in order
to convert androgen to 17 f-oestradiol (an oestrogen)
by the process of demethylation. Aromatase, which is of
key importance for functions such as in placenta, bone
mineralization, the function of brain and ovarian follicle, is
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cytochrome enzyme P450 [17]. Its other prolific function
is in post natal masculinity of various domains of brain. It
is strongly collaborated with reproduction and behaviour
of brain including neurodevelopmental and disorders of
behaviour. Disrupters such as oestrogen and androgen have
been improved to scrutinize disruption of aromatase [18].
ED interference with thyroid hormone distribution
in the blood: Hormones which are produced in their
specific sites and carried to their functional cells through
bloodstream, function as messengers to convey messages
from one site to another. Thyroid hormones are transferred
by three distributor proteins where they become exposed
to the EDs targets. Certain pesticides, flame retardants and
perflulrinated compounds are the supposed EDs that change
the equilibrium between thyroid hormone and distributor
protein [19].

Interference with iodine uptake by the thyroid gland:
Thyroid gland requires iodine to yield thyroid hormone. The
inadequacy of both iodine and thyroid hormone leads to
the impairment of brain, causes loss of 1Q and enhances the
chances of neuro developmental diseases. Maternal thyroid
hormone can be modulated and promulgated as exposed
perchlorate during pregnancy. In amniotic fluid has reported
the contamination of perchlorate. In various parts of Europe,
paucity of Mild iodine [20].

Evidence available at the scale of organisms and
populations: While moving to higher level of organism from
molecular or cellular level, there is no paucity or dearth of
evidences that limpidly exhibits the EDs interruption in
psychological systems even if the doses are kept very trifle
Compounds affecting brain development through
alteration of the endocrine system: While conducting
studies both on epidemiological and experimental levels,
it emerged replete with evidences that the loss of 1Q or an
enhanced risk of neurodevelopmental diseases are caused
when parental exposures are made to many EDs. The
function of several EDs is dependent on the alternation
of thyroid signaling, whereas other EDs influencing
androgen and estrogen signaling are found workable during
neurodevelopmental disturbance, especially in the times of
sexual distinction of hypothalamus [21].

Compounds Altering Diabetes Risk and Other Metabolic
Disorders through Alteration of the Endocrine System:
Bisphenol A has been considered by a French health agency
(ANSES) to enhance disruption in metabolic functions which
will terminally lead to diabetes of type 2. In accordance with
another systematic study, that impacts were notice when
a body weighted 50 pg/kg is exposed to it. Moreover, EDs
is implicated in the enhancement of obesity and in case of
tributyle tin (TBT, a banned compound used as in anti-fouling
paints) when study was conducted on mouse exhibiting first
generation and trans generation being influenced badly.
Besides, experiment on different other models resulted in
triclosan and benzo A pyrene in disturbance of metabolic
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functions [22].

Compounds inducing reproductive disorders through
alteration of the endocrine system: Apart from cancer
inflicted to reproductive organs such as testis, prostate
or breast, there have been identified EDs implicated in
various anomalies of reproduction of in both Male and
female genders. This disturbance in reproduction may be
in the form of infertility and fecundity or magnified ovarian
cycles, fibroids and endometriosis. Male reproduction such
as testicular dysgenesis and infertility has always been in
focus through animal experiments and epidemiology with
investing an handsome amount of 15 billion euros per year
in Europe [23].

Implication of oestrogen-like compounds in breast
cancer: Since 1970s, There has been promulgated practicable
data making oestrogens workable during breast cancer. The
probability of breast cancer leads to having limited number
of progenies, reduced time period of breastfeeding, a prompt
menarche and awaiting menopause, which limpidly exhibits
that the naturally secreted hormones during menstrual
cycles promote the enhancing chances of breast cancer. The
feasibly rising factor for breast cancer is Bisphenol A while
connecting with other receptors as Oestrogen that solidifies
or fortifies the grow and upbringing of mammary cells. It
has been confirmed in an elucidated study through chemical
industry that insecticide DDT when exposed to intrauterine
causes the emergence of breast cancer. Innumerable
potential EDs have been observed affecting other kinds
of cancer during their implantation. Chlordecone which
is a chlorinated pesticide, enhances the risk of cancer and
is the reason of influence dotted above. Bisphenol A is too
experimentally noticed influencing prostate cancer, clearing
vagina’s adenocarcinoma cell and DES [24].

Some Populations are More Vulnerable to EDs

The initial days of pregnancy and the period after
childbirth are considered to be entirely susceptible to
sensitivity for ED exposure. The organs of the body develop
simultaneously despite the immaturity of endocrine scheme
and system. Notwithstanding with the above statement,
there is still dearth of satiated information amalgamated that
can widen the area of reckoning childhood and adolescence
dependency on the mechanism of endocrine. In contrast,
there has been attempts made on animal models so as to
get documentation and to know dubious impacts of ED in
epidemiological understanding [25].

Conclusion

Hormones coordinate harmonious development and
function of all organs and act at minute concentrations (part
per trillion to per billion range). Given the essential role of
the endocrine system during development, ED exposure
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during vulnerable periods can induce long-lasting changes,
with adverse effects in the short and long terms; some of
these effects are expected at very low doses. Non-monotonic
dose responses can be observed. Hundreds of man-made
and some natural chemicals can disrupt the function of the
endocrine system. Certain of them have been demonstrated
to induce adverse effects as a consequence of this disruption.

Although multifactorial, many chronic health disorders
have been clearly linked by animal experiments and
epidemiology to EDs. These disorders include obesity and
metabolic disorders, reproductive disorders, reproductive
cancers, thyroid disorders, neurodevelopmental disease and
1Q loss.

EDs are present in food, food contact materials,
cosmetics, consumer goods (including furnishings, cleaning
products), toys, as well as drinking water. Consequently, the
EU population is widely exposed to known and suspected
EDs. This fact is confirmed by biomonitoring studies,
including on susceptible subgroups such as pregnant women
and children. Annual costs related to ED exposure were
estimated to be €163 billion (above €22 billion with a 95%
probability and above €196 billion with a 25% probability).

Multiple exposuresresultin cumulative effects, a situation
expected for compounds acting via similar pathways, and
that is also likely for compounds acting on similar health
outcomes via different pathways. Synergistic effects can
also be observed. Currently, EU chemical regulations do not
generally consider these cumulative effects, notably for ED
exposures.
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