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Abstract

A large number of chemical pesticides we are using in agriculture for the protection of plants from pests and weeds. Such chemicals
directly or indirectly affects the humans and causes a number of diseases. Endocrine system controls various metabolic activities in
the body. It consists of hormones, glands and receptors. There are some endocrine disrupting chemicals which disrupt the normal
functioning of endocrine glands. Such chemicals mimic the natural hormones and disrupt the normal functioning of endocrine sys-
tem. Due to disruption of endocrine system so many endocrinological diseases occur in the body because these chemicals may cause

hyposecretion and hypersecretion. The focus of this review article is to study how these chemicals affect the endocrine system.
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Introduction

Pesticides are the chemical compounds which are used in the agriculture for the protection of crops from pests as well as from diseases
and weeds and plant disease vectors. Pesticides disrupt the normal functioning of the nervous system of the pests. There are numerous pes-
ticides have been developed and used worldwide excessively. Extensive use of pesticides may cause various environmental pollution and
causes various health problems in humans as well as in animals. According to WHO (World Health Organisation) more than three million
pesticide poisonings occur annually which may result in approx. 220,000 deaths in the whole world (WHO, 1992). Pesticides are the chem-
icals which disrupt the normal functioning of endocrine glands. Such type of chemicals are called Endocrine Disrupting Chemicals (EDCs).

Endocrinesystem consistsofglandswhichhave ductsand thesegland distributed throughoutthebody,hormoneswhicharesecreted from
these glands and receptors through which hormones bind and circulate in the circulatory system. Every endocrine gland secrete hormones

which are chemicals and after secretion these hormonesreleased into the circulatory system. Hormones plays veryimportantrolein the body.

Parathyroid ¢  Parathyroid hormone (PTH) | ¢ It maintains the masculine development in males.
e Ithelpsin healthy development of sex organs in males.

Testes ¢ Androgensi.e, Testosterone | ¢ It maintains the masculine development in males.
e Ithelpsin healthy development of sex organs in males.
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Endocrine disruptor chemicals mimic the action of natural hormones, due to such antagonist action of these pesticides the recep-
tors get blocked and inhibit the normal action of hormones. It also alter the synthesis, metabolism, and transport of natural hormones.
Mostly birds, fishes, reptiles and mammals are affected by these endocrine disrupting pesticides (Bishop., et al. 1991; Fry and Toone,
1981; Fry, et al. 1987; Tyler,, et al. 1998; Reijnders, 1986; Oskam., et al. 2003). Most of the animals expose to organochlorine pesticide

which affect the reproductive functions. Endocrine disrupting chemicals are found in:

¢ Food as residues and contaminants

o Pesticides

e  Personnel care products like Cosmetics
e Metals

Effect of Endocrine disrupting pesticides on humans

Exposure to pesticides causes several diseases in humans such as neurological disorders, reproductive diseases, Endocrine disor-
ders and many type of cancer. These pesticides disrupts the reproductive and sexual development in humans. Mostly damages occur
during the formation of gametes i.e., sperm and ovum and during early development of fetus (Sharpe, 2006; Skakkebaek, 2002; Hardell.,
et al. 2006). Endocrine disrupters:

1. It mimic the action of natural hormone like oestrogen’s, androgens and thyroid hormones and setting off similar actions in the
body.
It affect the transport, synthesis, excretion and metabolism of natural hormone.
It alter the level of natural hormones in the body.

4. It alter the normal functioning of hormones by blocking the receptors in the cells.

Endocrine disrupter pesticides affects both animals and environment. It declines the number of sperm in males and cause breast

cancer in females. Such chemicals also affects children as it delays neurodevelopment as well as it affects the immune system.

Endocrine Gland Hormones Function
Pineal Melatonin It regulate the circadian or biological rhythm.
Pituitary e  Prolactin e Itstimulates the production of milk

e  Follicle stimulating hormone (FSH) | e It ensure the normal functioning of ovaries.
e  Thyroid stimulating hormone (TSH) | « It stimulates the thyroid gland.

e Growth hormone (GH) ¢ It maintains the growth in children.
¢ Leutenizing Hormone (LH) . It ensure the normal functioning of ovaries.
e  Vasopressin e Itregulate the blood pressure and balance the electrolyte.
¢  Oxytocin e Itstimulates the production of milk and contract the
uterus during child birth.
Hypothalamus ¢ Dopamine e [t works as neurotransmitter and functions as sending
signals from one neuron to another neuron.
Thyroid e T3 (Tri- iodothyronine) and T4 e  Both regulates the metabolism of the body
(Thyroxine) e It controls the blood calcium level

. Calcitonin

Thymus e Thymosin e [tstimulates the development of T cells for immunity.
Pancreas ¢ Glucagon ¢ It maintains the normal glucose level in the blood.
¢ Insulin e Itdrops the glucose level in the blood when the level of

glucose rises.
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Ovary Oestrogen e [t control the normal development of female sex organs.
Progesterone e [talso maintain the metabolism.
e Itincreases the secretory action of endometrium and
promotes development of breast in females.
Adrenal Mineralocorticoids e Itstimulate the retention of sodium in extracellular fluids.
Glucocorticoids ¢ It maintains the sodium and potassium level in the body.
e Itregulates the blood pressure, immune response and
cardiovascular functions.
Table 1: Endocrine glands with their hormones and functions.
Acephate (Insecticide) e Itdisrupt the expression of hor- Singh, 2002
mone in hypothalamus.
Alachlor (Herbicide) e Itinterfere the enzyme production | Cocco, 2002; Mikamo., et al. 2003
responsible for steroid hormone
metabolism.
Aldicarb (Insecticide) ¢ Itinhibit the normal functioning of | Klotz., et al. 1997
beta-estradiol and progesterone.
Atrazine (Herbicide) ¢ Itinhibit androgen. Cocco, 2002; Cooper, et al. 2000;
e Itdisrupt the hypothalamic control | Hayes., et al. 2003; Sanderson,, et al.
of lutenising hormone. 2000; Thibaut and Porte, 2004
e Itdisrupt the level of prolactin in
blood.
¢ Itdamages adrenal gland and
reduce the metabolism of steroid
hormones.
Benomyl (Fungicide) . It increases the production of Moringa,, et al. 2004
oestrogen.
e Itincreases the aromatase activity.
Bioallethrin (Insecticide) ¢ tltinhibit the proliferation of oes- | Kim,, et al. 2003
trogen sensitive cells.
Carbaryl (Insecticide) e Itdecreases the effect of oestrogen. | Cocco, 2002
Carbofuran (Insecticide) e Itdecreases the level of testoster- | Goad., et al. 2004
one and increases the level of oes-
trogen, progesterone and cortisol.
e [tdisrupt the metabolism of ste-
roid hormones.
Chlorothalonil (Fungicide) e Itactivate the proliferation of Tessier and Matsumura, 2001
androgen-sensitive cells.
Chlordane (Insecticide) ¢ Itinhibit the binding of estradiol. Cocco, 2002
Dieldrin (Insecticide) e Itstimulates the production of Andersen,, et al. 2002; Lemaire., et al.
oestrogen receptor. 2004; Tapiero., et al. 2002; Soto., et al.
1994
Dimethoate (Insecticide) e Itincreases the insulin in blood. Rawlings., et al. 1998; Mahjoubi-Samet.,
e Itincreases the insulin in blood. etal. 2005
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Diuron (Herbicide)

It inhibit the action of androgens.

Thibaut and Porte, 2004

Endosulfan (Insecticide)

It stimulates the production of oestrogen
receptor.

Bulayeve and Watson, 2004
Andersen., et al. 2002

Fenvalerate (Insecticide)

It inhibit the proliferation of oestrogen
sensitive cells.

Garey and Wolff 1998

Fenitrothion (Insecticide)

It inhibit the action of oestrogens.

Tamura., et al. 2003

Lindane (Insecticide)

It decreases the concentration of luteal
progesterone hormone and reduces the

Rawlings., et al. 1998;, Beard
and Rawlings, 1999
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oestrous cycles.

e Itincreases the concentration of insulin
and estradiol in blood serum.

e Italso shows anti-androgenic activity.

Malathion (Insecticide) ¢ Itinhibit the secretion of catecholamines. Ishihara,, et al. 2003

Metribuzin (Herbicide) e It causes hyperthyroidism and it alter the Porter, et al. 1993
level of somatotropin hormone.

Permethrin (Insecticide) ¢ Itinhibit the proliferation of oestrogen McCarthy,, et al. 2006
sensitive cells.

Propanil (Herbicide) e Itincreases cellular response to oestrogen. | Salazar, et al. 2006

Tetramethrin (Insecticide) | e It causes Oestrogen antagonistic Kim.,, et al. 2005

. effects in females

Toxaphene (Insecticide) e Itinhibit the synthesis of corticosterone in | Soto., et al. 1994

the adrenal cortex.

Table 2: Pesticides and their effect on Human Endocrine System.
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