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Endocrine System

Endocrine System: Introduction

The endocrine system is a complex network of glands and organs in the body responsible for
producing, storing, and secreting hormones.

Hormones are chemical messengers that regulate a wide range of physiological processes,
such as growth, metabolism, reproduction, and stress response.

The endocrine system plays a crucial role in maintaining homeostasis in the body and works
closely with the nervous system.

Key components of the endocrine system include:
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- Regulates pituitary gland
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|—— Thyroid Gland === Regulates metabolism, growth, and development
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Endocrine System

Key Component === Produces cortisol, aldosterone, androgens

- Adrenal Glands
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Pancreas Regulates blood sugar levels

== Produces sex hormones

Gonads

——== Role in sexual development and reproduction

Pineal Gland Regulates sleep-wake cycles

1. Hypothalamus:

» Located in the brain, the hypothalamus links the endocrine system to the nervous
system.

It produces hormones that either stimulate or inhibit the release of other hormones
from the pituitary gland.
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. Pituitary gland:

» Often referred to as the "master gland," the pituitary gland is a small, pea-sized
structure located at the base of the brain.

It releases various hormones that control the function of other endocrine glands, such
as the thyroid gland, adrenal glands, and gonads.

. Thyroid gland:

» Located in the neck, the thyroid gland produces thyroid hormones (T3 and T4) that
regulate metabolism, growth, and development.

. Parathyroid glands:

» These are four small glands located on the posterior surface of the thyroid gland.

» They secrete parathyroid hormone (PTH), which regulates calcium and phosphorus
levels in the blood.

. Adrenal glands:

» Located above the kidneys, the adrenal glands consist of two distinct regions: the
adrenal cortex and the adrenal medulla.

The adrenal cortex produces cortisol, aldosterone, and androgens, while the adrenal
medulla produces epinephrine and norepinephrine.

. Pancreas:

» The pancreas is both an endocrine and exocrine gland. Its endocrine function involves
the production and secretion of insulin and glucagon, which regulate blood sugar
levels.

. Gonads:

» The gonads, which include the testes in males and the ovaries in females, produce sex
hormones such as testosterone, estrogen, and progesterone.

» These hormones play a role in sexual development, reproduction, and other secondary
sexual characteristics.

. Pineal gland:

» Located in the brain, the pineal gland produces melatonin, a hormone that regulates
sleep-wake cycles.

These glands and organs work together to maintain the body's internal balance and ensure
proper functioning.

Dysfunction or disease in the endocrine system can lead to various health issues, including
diabetes, thyroid disorders, and hormonal imbalances.
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Pituitary gland

e The pituitary gland, often referred to as the "master gland," plays a pivotal role in regulating vital

body functions and the endocrine system.

Itis a small, pea-sized gland located at the base of the brain, just behind the bridge of the nose,
in a bony structure called the Sella turcica.
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e The glandis divided into two main parts, each with its distinct structure, function, and set of
hormones it produces.

Structure of Pituitary gland
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1. Anterior Pituitary (Adenohypophysis):

» Makes up about three-quarters of the pituitary gland.

» Itis composed of glandular tissue and is responsible for producing and releasing
several hormones in response to signals from the hypothalamus.

2. Posterior Pituitary (Neurohypophysis):

» Consists mainly of neural tissue and nerve fibers.

» ltdoes not produce hormones, but stores and releases hormones produced by the
hypothalamus.

Function of Pituitary gland

The pituitary gland secretes various hormones that control other endocrine glands and regulate vital
body functions such as growth, metabolism, and reproduction.

1. Anterior Pituitary Hormones:
» Growth Hormone (GH): Stimulates growth and development.

» Thyroid-Stimulating Hormone (TSH): Stimulates the thyroid gland to produce thyroid
hormones.

Adrenocorticotropic Hormone (ACTH): Stimulates the adrenal glands to produce
cortisol.

Luteinizing Hormone (LH) and Follicle-Stimulating Hormone (FSH): Control
reproductive processes, including ovulation in females and sperm production in males.

» Prolactin (PRL): Stimulates milk production in breastfeeding women.

2. Posterior Pituitary Hormones:

» Antidiuretic Hormone (ADH) (also known as vasopressin): Regulates water balance in
the body by controlling water reabsorption in the kidneys.

Oxytocin: Stimulates uterine contractions during childbirth and milk ejection during
breastfeeding.

Disorders of Pituitary gland

Disorders of the pituitary gland can affect the production of one or more hormones, leading to a
variety of health issues.

1. Pituitary Adenomas:

» Benign tumors causing pressure or hormone overproduction, leading to Cushing's
disease or acromegaly.

2. Hypopituitarism:

» Insufficient hormone production by the pituitary gland due to tumors, inflammation, or
damage.

3. Diabetes Insipidus:
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» Lack of ADH causes excessive thirst and urine production.

4. SIADH:

» Overproduction of ADH results in water retention and low blood sodium.

5. Prolactinoma:

» Tumor producing excess prolactin, affecting fertility, menstruation, and possibly
causing lactation in men.

Treatment of Pituitary gland

e Treatment for pituitary disorders depends on the exact nature of the problem and may include
medication, hormone replacement therapy, or surgery.

Advances in medical science have made many pituitary conditions manageable with
appropriate treatment.
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