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The Endocrine System

Human anatomy and chemical communication

Glands, hormones, and homeostasis
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Major endocrine glands

Brain: hypothalamus, pituitary,

p i nea I Pineal gland ﬂ
A@I Thalamus

ﬂ ! Pituitary gland

Thyroid:

Neck: thyroid and parathyroids

Thyroid cartilage
of the larynx

Thyroid gland
Parathyroid glands

C h e St : t hy m u S (on posterior side

of thyroid)

Trachea

Adrenal glands

Abdomen: adrenal glands and N = Pancreas
pancreaS G Uterus

Ovaries (female)

Pelvis: ovaries or testes

Testes (male)

Diagram: OpenStax, Anatomy & Physiology (2013), CC BY 4.0
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Hormones and target cells

An endocrine gland releases hormones into the blood.
A hormone is a chemical messenger.
Only cells with the matching receptor respond.

A target cell changes its activity when it receives the signal.

Endocrine gland » Bloodstream - Target cell
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The hypothalamus and pituitary

The hypothalamus links nervous
and endocrine control.

The pituitary hangs below it at
the base of the brain.

Its anterior and posterior lobes
have different roles.

Diagram: OpenStax, Anatomy & Physiology (2013), CC BY 4.0
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Anterior pituitary hormones

Growth hormone (GH): supports
growth of bones and other tissues.

Thyroid-stimulating hormone (TSH):

stimulates the thyroid.

Adrenocorticotropic hormone
(ACTH): stimulates the adrenal
cortex.

Prolactin: supports milk production
in mammary glands.

Diagram: OpenStax, Anatomy & Physiology (2013), CC BY 4.0
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Pituitary signals to the gonads

Follicle-stimulating hormone (FSH)
and luteinizing hormone (LH) act on
the gonads.

@ Hypothalamus releases GnRH.
GnRH stimulates the anterior pituitary
to release FSH and LH.

FSH supports ovarian follicles and
sperm production.

@ Inhibin negatively
feeds back to anterior
pituitary, inhibiting

I f FS

LH supports ovulation and hormone @i

s 1N I
further release of the Leydig cells to
rel

GnRH, FSH, and LH. lease testosterone.
FSH stimulates the

prOduction- - ---..‘.‘.”4"°' Y Sertoli cells to release

i - A ABP. ABP binds to
Interstitial oe O e testosterone, keeping
space = 0g the latter at a high

Inhibin release concentration.

Yo oo i O
« «— Seminiferous ——_ = S
tubule vl

Sertoli cell

Gonads are the ovaries and testes.

Diagram: OpenStax, Anatomy & Physiology (2013), CC BY 4.0
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The posterior pituitary

Antidiuretic hormone (ADH) and
oxytocin are made in the
hypothalamus.

The posterior pituitary stores
and releases them.

ADH helps the kidneys conserve
water.

Oxytocin acts on uterine muscle
and milk release.

Diagram: OpenStax, Anatomy & Physiology (2013), CC BY 4.0
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The thyroid gland

Two lobes lie at the front of the
neck, beside the trachea.

Thyroxine (T4) helps regulate the
body’s metabolic rate.

Thyroid hormones support
normal growth and
development.

Calcitonin can lower blood
calcium.

Diagram: OpenStax, Anatomy & Physiology (2013), CC BY 4.0
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Hyoid bone

Superior thyroid
artery

Common carotid
arteries

a) Anterior view

Thyroid cartilage

Isthmus of the
thyroid

Trachea




The parathyroid glands

Usually four small glands lie on
the back of the thyroid.

Parathyroid hormone is called i hane
PTH or parathormone.

Cricoid cartilage

Left parathyroid
glands

PTH raises blood calcium when it
|S too IOW. Left inferior thyroid

artery

From left subclavian
artery

Calcium supports bones, nerves,
and muscle function.

Diagram: OpenStax, Anatomy & Physiology (2013), CC BY 4.0
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b) Posterior view

Thyroid cartilage

Right parathyroid
glands

Right inferior thyroid
artery

From right subclavian
artery




Pineal gland and thymus

Pineal gland: a small gland in the
brain. Melatonin helps time daily
sleep and wake rhythms.

Thalamus

Thymus: behind the breastbone.
Hormones called thymosins help T
cells develop. Tiokscarmge

of the larynx

Pituitary gland

Thyroid gland

Parathyroid glands
(on posterior side
of thyroid)

Trachea

The thymus is especially active
during childhood.

Diagram: OpenStax, Anatomy & Physiology (2013), CC BY 4.0

Mr. E Science 10



The adrenal glands

Tissue area Hormones released Examples
Connective tissue —_ .
capsule Z

Zona glomerulosa — Mlneralcortl‘cmds Aldosterone
(adrenal cortex) (regulate mineral
balance)

Zona fasciculata —— Glucocorticoids Cortisol
(adrenal cortex) (regulate glucose Corticosterone

Adrenal gland

metabolism) Cortisone

Z%na reltlcul.':ms R — Ar;groic;ins Dehydroepian-
(adrenal cortex) (stimulate drostarons

% Sy masculinization)
Superior surface of e ' 3 - ;
kidney : SR AT v i Adrenal medulla ———» Str_ess hormones —[ Epinephrine
_— - (stimulate Norepinephrine
sympathetic ANS)

One adrenal gland sits above each kidney.
Outer cortex: cortisol helps the body respond to stress.
Aldosterone helps kidneys retain sodium and remove potassium.

Inner medulla: adrenaline (epinephrine) supports a rapid alert response.

Diagram: OpenStax, Anatomy & Physiology (2013), CC BY 4.0
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The endocrine pancreas

Splenic artery

Spleen

Pancreatic islets

Bile duct (from
gall bladder)

Common bile duct

Duodenum of
small intestine

Pancreatic duct Acinar cells
secrete digestive
enzymes

The pancreas lies behind the stomach.
Clusters called pancreatic islets contain endocrine cells.
Beta cells release insulin. Alpha cells release glucagon.

Other pancreatic cells make digestive secretions.

Diagram: OpenStax, Anatomy & Physiology (2013), CC BY 4.0
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Insulin and glucagon
After a meal, insulin helps lower blood glucose.
Between meals, glucagon helps raise blood glucose.

The liver stores glucose as glycogen and can release glucose again.
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Negative feedback

A change triggers a hormone response.
The response moves the body toward its normal range.
As the change is corrected, the hormone signal decreases.

Example: falling glucose reduces the stimulus for insulin release.

» Hormone response » Correction

Correction reduces the original stimulus.

14
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The ovaries and testes

Ovaries produce estrogens and
progesterone.

Aarenai gianas

Testes produce testosterone.

Pancreas

Uterus

These hormones support KHaliEs (fetiais]
development and reproductive
organ function. Testes (male)

The same organs also produce
reproductive cells.

Diagram: OpenStax, Anatomy & Physiology (2013), CC BY 4.0
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Gland and hormone review

Pituitary: GH, TSH,
ACTH, FSH, LH,
prolactin

Posterior pituitary
releases: ADH and
oxytocin

Thyroid: thyroxine and
calcitonin

Parathyroids: PTH

Adrenals: adrenaline,
cortisol, aldosterone

Diagram: OpenStax, Anatomy & Physiology (2013),
CCBY 4.0
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Releasing hormone
(hypothalamus)

——  ADH

Releasing hormone
(hypothalamus)

PRH
(inhibited
by PIH)

GHRH
(inhibited
by GHIH)

— GnRH —»

Posterior Pituitary Hormones

Pituitary

hormone Target

Stores ——— Kidneys, —_—
ADH sweat glands,
circulatory
system

OT ——= Female —_—
reproductive
system

Anterior Pituitary Hormones

Pituitary

hormone Target

LH ——— Reproductive
system

Reproductive
system

Thyroid gland

Mammary
glands

Liver, bone,
muscles

Effects

Water balance

Triggers uterine
contractions during
childbirth

Effects

Stimulates production
of sex hormones by
gonads

Stimulates production
of sperm and eggs

Stimulates the release
of thyroid hormone
(TH). TH regulates
metabolism.

Promotes milk
production

Induces targets to
produce insulin-like
growth factors (IGF).
IGFs stimulate body
growth and a higher
metabolic rate.

Induces targets to
produce glucocorticoids,
which regulate
metabolism and the
stress resp onse




Endocrine review

Which gland lies above each kidney?

Connective tissue {8
Which hormone helps lower blood capsule

glucose?

Adrenal gland

Where are the parathyroid glands?

How does a target cell recognize a

hormone? Superior surface of
' kidney

Why does negative feedback reduce
a hormone signal?

Diagram: OpenStax, Anatomy & Physiology (2013), CC BY 4.0

Mr. E Science 17



References and image credits

Scope: life_ws_38.pdf, pages 1, 2, and 4.
Anatomy diagrams: OpenStax, Anatomy & Physiology, first edition, Chapter 17.
Detailed source URLs appear in the speaker notes.

Diagram detail panels retain the labels from their source figures.
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