The Endocrine
System

The Endocrine System




The Endocrine System

e Definition: The endocrine system is a collection of at produce
and secrete chemical messengers called hormones.

 Communication: These hormones travel through the bloodstream to
affect cells in other parts of the body.

* Control: The endocrine system controls vital processes like growth,
metabolism, and mood.

A Slow Network: Think of it as your body's slow-acting, long-distance
communication network, in contrast to the fast, electrical network of the
nervous system.



Endocrine vs. Nervous
System

‘Endocrine System:
‘Messages: Hormones (chemical)
Speed: Slow (seconds to days)
Duration: Long-lasting effects
Path: Via the bloodstream

Nervous System:

‘Messages: Nerve impulses (electrical)
Speed: Fast (milliseconds)

Duration: Short-term effects

*Path: Via nerve cells



Introducing Hormones

 What are Hormones? They are powerful chemical

* Function: A hormone is like a key that fits into a speciftic lock,
which is a receptor on a target cell.

» Specificity: A hormone will only affect cells that have the correct
receptor for it.

* Analogy: Imagine sending a letter in the mail (a hormone). The
letter is addressed to a specific person (the target cell) who is the
only one who can open and read it (the receptor).



Major Endocrine Glands:

We will explore the major glands, starting with the "master" gland.
Hypothalamus: The brain's link to the system.

Pituitary Gland: The "master gland."

Thyroid Gland: The body's "thermostat."

Parathyroid Glands: The calcium regulators.

Adrenal Glands: The stress responders.

Pancreas: The blood sugar balancer.

Gonads: The reproductive glands.

Pineal Gland: The sleep regulator.



The Hypothalamus: The Co

* Location: Located in the brain, just above the b

* Function: It connects the nervous and endocrine systems. It

senses what's happening in your body and tells the pituitary
gland what to do.

* Hormones: The hypothalamus produces "releasing hormones”
and "inhibiting hormones" that control the pituitary.

* Key ldea: It’s the brain's link to the rest of the hormonal system.



The Pituitary Gland: The Mas

* Location: A tiny, pea-sized gland at the ba e brain.

* Function: It produces many hormones that control other

endocrine glands. This is why it's called the "master
gland."

* ]wo Parts: It has two main parts: the anterior and
posterior pituitary.



The Anterior Pltuitary

 Function: Produces and secretes a number of im ormones.

* Key Hormones:
« Growth Hormone (GH): Promotes growth of bones and tissues.
* Thyroid-Stimulating Hormone (TSH): Stimulates the thyroid gland.
» Adrenocorticotropic Hormone (ACTH): Stimulates the adrenal glands.

 Follicle-Stimulating Hormone (FSH) & Luteinizing Hormone (LH): Regulate
reproductive processes.



The Posterior Pituitary

 Function: It doesn’t make its own hormones.

, It stores
and releases hormones that were made by the hy

halamus.

* Key Hormones:

* Antidiuretic Hormone (ADH): Controls water balance by affecting the
Kidneys.

e Oxytocin: Responsible for social bonding, and contractions during
childbirth.



The Thyroid Gland

e Location: Located in the front of your nec
butterfly.

* Function: It controls your metabolism, which is the rate at which
your body uses energy.

ed like a

 Hormones: It produces Thyroxine (T4) and Triiodothyronine (T3).

* Analogy: The thyroid is like the thermostat for your body's energy.



Thyroid Hormones in Actio

T3 and T4 hormones affect almost every cell in

* They regulate your heart rate, body temperature, and how
quickly you burn calories.

* They are also essential for proper growth and development,
especially in the brain.



The Parathyroid Glands

* Location: Four tiny glands located on the ba

he thyroid
gland.

* Function: Their main job is to control the level of calcium in your
blood.
* Hormone: They produce Parathyroid Hormone (PTH).

 Calcium's Importance: Calcium is crucial for strong bones, nerve
function, and muscle contractions.



How PTH Works

* When blood calcium levels are low, the parathyr ds release

PTH.

* PTH signals the bones to release some calcium into the
bloodstream.

* PTH also tells the kidneys to absorb more calcium from the urine.
* This is a great example of a simple hormonal feedback loop.



The Adrenal Glands

* Location: Two glands, one on top of each kidney?

* Function: They are your body's stress responders.

* Two Parts: Each gland has two parts:
* The outer part is the cortex.
* The inner part is the medulia.



Hormones of the Adrenal

* Cortisol: The primary stress hormone. It helps
long-term stress by increasing blood sugar and s
Immune system.

Yy manage
ressing the

* Aldosterone: Regulates blood pressure by controlling the
balance of water and salt.

* Androgens: Male sex hormones, also produced in small amounts
here.



Hormones of the Adrenal

* Adrenaline (Epinephrine): The "“fight-or-fli
It's released during sudden stress or danger.

* Norepinephrine: Works with adrenaline to prepare your
body for a quick response.

 Function: These hormones increase heart rate, blood
pressure, and energy, giving you a quick boost.



The Pancreas

* Location: A long, flat gland located behind the st
 Dual Role: It has both endocrine and exocrine functions.

 Endocrine Function: It contains special cells called Islets of
Langerhans that produce hormones.

* Exocrine Function: It produces digestive enzymes that go into the
small intestine.



Insulin: The Blood Sugar L

> Insulin is
for energy.

* Function: When you eat, your blood sugar leve
released to signal your body's cells to absorbthis su

* Key ldea: Insulin helps lower blood sugar and store it as fuel.



Glucagon: The Blood Suga

* Function: When your blood sugar le
between meals), glucagon is released.

* Key ldea: It tells your liver to release stored sugar into the
bloodstream to raise your blood sugar level.

 Teamwork: Insulin and glucagon work together to keep
your blood sugar stable.



The Gonads: Reproductive

Male Gonads: The testes. Th roduce

testosterone.

* Female Gonads: The ovaries. They produce
estrogen and progesterone.

* Function: These hormones are responsible for
sexual development and reproduction.



Testosterone's Role

* Function: Responsible for male chara CS.

* Examples: Deeper voice, muscle growth, and facial
hair.

* Other Effects: It also affects mood, bone density,
and sex drive.



Estrogen and Progesterone'

‘Estrogen: Responsible for female characteristics.
Examples: Breast development and the menstrual cycle.
‘Progesterone: Prepares the uterus for pregnancy.



The Pineal Gland

* Location: A small gland located deep in th
brain.

er of the

* Function: It produces the hormone melatonin.

* Key Idea: Melatonin helps regulate your sleep-wake cycle
(also known as your circadian rhythm). It's what makes
you feel sleepy at night.



The Thymus Gland

e Location: Located in the chest, between t S.

* Function: It is part of both the endocrine system and the
iImmune system.

* Hormone: It produces hormones called thymosins.

* Key Idea: Thymosins help a type of immune cell (T-cells)
mature, protecting your body from disease.



Hormonal Regulation: Fee

ob iIs to
internal

* Homeostasis: The endocrine system’s
maintain homeostasis, which is a staMe
balance.

 Feedback Loops: The body uses feedback loops to
control hormone levels and keep them in a healthy
range.

* Two Types: We will focus on two types: negative feedback
and positive feedback.



Negative Feedback Loop

‘Most Common: This is the most common way hormones
are controlled.

‘How It Works: A change in the body triggers a response
that reverses the initial change.

Analogy: Like a home thermostat. When the temperature
drops, the thermostat turns on the heat. When the
temperature rises, it turns off the heat, bringing it back to the

set point.



h 4

Negative Feedback
Hormone

: Thyroid

* The hypothalamus releases a hormone to itary.

 The pituitary releases TSH, which tells the thyroid to
release T3 and T4.

* When T3 and T4 levels %et high, they send a signal back

to the hypothalamus an p|tU|tary to stop releasing their
hormones.

-Thlsc,I prevents too much thyroid hormone from being
made.



Positive Feedback Loop

* Less Common: This is rare in the body.

* How It Works: A change in the body triggers a response
that amplifies or strengthens the initial change.

* Analogy: It's like a snowball rolling downhill—it gets bigger
and bigger.



Positive Feedback Example:

* A baby's head pushing on the cervix triggers
oxytocin.

lease of

 Oxytocin causes stronger contractions.

* The stronger contractions cause more pressure, which triggers
even more oxytocin.

* This continues until the baby is born.



Hormones in Action: The S esponse

* Alarm Phase: When you sense danger, your h
your adrenal glands to release adrenaline and no

mus tells
Inephrine.

* Effect: Your heart races, your breathing gets faster, and your
senses sharpen. This is "fight-or-flight."

 Resistance Phase: If stress continues, cortisol is released to
provide sustained energy.

* Exhaustion Phase: If stress is not relieved, the body's resources
can be depleted, leading to burnout.



Hormones and Growth

Growth Hormone (GH): Produced by the pitu
stimulates growth in childhood and adolescence.
*Key Role: It promotes the growth of bones and muscles.
Balance: Too much or too little GH can cause serious
problems.

y gland. It



Hormones and Metabolis

* Metabolism: The sum of all chemical reacti
that convert food into energy.

our body

* Thyroid Hormones: T3 and T4 are the master regulators of
your metabolic rate.

* High Levels: A fast metabolism.
* Low Levels: A slow metabolism.



Hormones and Puberty

* The hypothalamus starts the process by releasin nes.
* These hormones signal the pituitary to release FSH and LH.

* FSH and LH tell the testes and ovaries to produce testosterone,
estrogen, and progesterone.

* These hormones cause the physical changes associated with
puberty.



Hormones and Blood Suga

 After a meal, blood sugar rises.

 The pancreas releases insulin, which helps cells take in
sugar.

* Blood sugar drops.

* If blood sugar drops too low, the pancreas releases
glucagon.

* Glucagon tells the liver to release stored sugar.



When the System Fails: En e Disorders

 Endocrine disorders happen  whe
produces too much or too little of a hor

* This can disrupt the body's normal balance.
* We will look at a few common examples.

gland
ne.



Diabetes Mellitus

e Cause: A problem with the hormone insulin.
* Type 1 Diabetes: The body does not produce insulin.

* Type 2 Diabetes: The body either doesn’t produce enough
insulin or can’t use it properly.

* Result: High blood sugar, which can damage organs over
time.



Thyroid Disorders

* Hypothyroidism: An underactive thyroi
* Symptoms: Fatigue, weight gain, and feeling cold.
* Hyperthyroidism: An overactive thyroid.

 Symptoms: Weight loss, anxiety, and a rapid
heartbeat.



Growth Hormone Disorder

* Gigantism: Caused by an excess of growth
childhood.

 Dwarfism: Caused by a lack of growth hormone during
childhood.

* Key ldea: These show the importance of a perfectly balanced
hormonal system.

e during



Thank you
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