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The job of the endocrine system is to release hormones into the bloodstream. Hormones are messengers from the
brain that cause changes in certain cells. The body maintains homeostasis by using hormones to regulate the behavior
of all the organ systems. Hormones are typically regulated by feedback loops, which adjust the amount of hormones
released based on conditions in the body.

Key Terms

Endocrine System: The organ system of glands that release hormones into the blood.

Hormone: A chemical messenger molecule.

Hypothalamus: A part of the brain that secretes hormones. These hormones tell the pituitary gland to secrete or stop
secreting hormones. Provides a link between the nervous and endocrine systems.

Target Cell: The type of cell on which a hormone has an effect.

Major glands in the endocrine system:

Adrenal Glands: Located above the kidneys. Each gland has an Major Endocrine Glands
inner and outer part. The outer part, called the cortex, secretes
hormones such as cortisol. The inner part of each adrenal gland, ]

called the medulla, secretes fight-or-flight hormones such as pjjyiary gland Fineal gland
adrenaline.

Gonads: Secrete sex hormones. The male gonads are called testes. Thyroid gland —el ' '
They secrete the male sex hormone testosterone. The female

gonads are called ovaries. They secrete the female sex hormone
estrogen.
Pancreas: Located near the stomach. Its hormones include insulin

and glucagon. These two hormones work together to control

the level of glucose in the blood. Adrenal glind @@%7 Pancrens
Pineal Glands: A tiny gland located at the base of the brain. It

secretes the hormone melatonin. This hormone controls sleep-

wake cycles and several other processes. # Ovary
Pituitary Glands: Attached to the hypothalamus by a thin stalk. The ) \\

posterior (back) lobe stores hormones from the hypothalamus. Testly 44

The anterior (front) lobe secretes pituitary hormones. Image Credit: National Cancerl Institute, Public Domain
Thyroid Gland: A large gland in the neck. Thyroid hormones increase the rate of metabolism in cells throughout the
body. They control how quickly cells use energy and make proteins.
Parathyroid Glands: Located behind the thyroid gland. Parathyroid hormone helps keep the level of calcium in the
blood within a narrow range.

How Hormones Work

The endocrine system is a message-relaying system that uses hormones. Compared to the fast transmission of
electrical nerve impulses by the nervous system, hormones travel more slowly. A hormone travels through the
bloodstream until it finds a target cell with a matching receptor it can bind to. When the hormone binds to a receptor,
it causes a change within the cell.

Steroid hormones:
¢ Made of lipids such as phospholipids and cholesterol. They are fat soluble, so they can diffuse across the plasma
membrane of target cells and bind with receptors in the cytoplasm of the cell.
¢ The steroid hormone and receptor form a complex that moves into the nucleus and influences genes expression.
e Examples: cortisol, estrogen, testosterone.

Non-steroid hormones:
Made of amino acids
Not fat soluble; cannot diffuse across the cell membrane of target cells
To deliver its message, it binds to a receptor on the cell membrane, which activates an enzyme inside the cell
membrane
The activated enzyme activates another molecule, called a second messenger, which causes changes in the cell
based on the hormone message
e Examples: insulin, thyroid hormones
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ENDOCRINE SYSTEM CONT.

Hormone Regulation: Feedback Mechanisms

Hormones are regulated by feedback mechanisms, where a hormone produces feedback to control its own production
based on conditions in the body.

¢ Negative feedback loop: When a hormone feeds back to decrease its own production-this brings things back to
normal when conditions become too extreme. Negative feedback is the most common feedback mechanism.

e Example: When blood sugar levels get too high, insulin is released to decrease blood sugar levels. Once blood
sugar levels are back to normal again, signals are sent to the brain to decrease the amount of insulin released.

e Positive feedback loop: When a hormone feeds back to increase its own production, which causes conditions to
become increasingly extreme.

e Example: During childbirth, progesterone is released to start uterus contractions. Increased uterus contractions
cause signals to be sent to the brain for more progesterone to be released. This increases uterus contractions
even more, which in turn calls for even more progesterone. Thus, the level of progesterone in the body keeps
increasing and doesn’t stop until the child is born.

Endocrine System Disorders

e Hypersecretion: when too much of a hormone is released - usually caused by a tumor

¢ Hyposecretion: when not enough of a hormone is released - usually caused when cells that secrete hormones are
destroyed

* Hormone resistance: when target cells become resistant to hormones and don’t respond to them

All of the above can lead to diseases such as abnormal growth and diabetes.
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