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#13 Adrenal Gland(Adrenal Medullary Hormones)

Objectives:

Summarize the actions of adrenal androgens.
Describe the causes and major manifestations of
hyperadrenocorticism and Hypoadrenocorticism
Describe circumstances in which catecholamines
are released from the adrenal gland.

List the major actions of catecholamines.

B \mportant
I Males notes

B Females notes
Extra

Resources: 435 male’s & female’s slides.
Editing file:_click Here

é)’l.a:.“ alg>

Revised by

&

h:,J._...é:i.il alia


https://docs.google.com/presentation/d/1tCkAW2pu7Ty-HaBj45UNe-65yOitH4XsSUHJoN7Llug/edit?usp=sharing

Adrenal medulla and its secretions

Adrenal medulla :

The adrenal medulla is the inner part or core of each adrenal gland.
It is considered as part of sympathetic nervous system.

Adrenal Medullary Hormones: 7 S o
Adrenal medulla secretes I IS
catecholamines(epinephrine &
norepinephrine) and small amount of ry
dopamine. ]
They are released from chromaffin cells! in
the adrenal medulla.

Secretion of these hormones causes: Blood to
be diverted to the brain, heart, and skeletal
muscle.
Its secretions are derived from tyrosine :
-Tyrosine-»Dopamine—Norepinephrine —Epinephrine.
-(Phenylethanolamine N-methyltransferase (PNMT) is an enzyme found in the adrenal
medulla? that converts norepinephrine (noradrenaline) to epinephrine (adrenaline)).

The chromaffin
cell is a modified

Epinephrine Vs norepinephrine:

Adrenaline 80% of adrenal i Epinephrine is the more | comes solely (not involving
(epinephrine): medullary ' potent stimulator of the | anyone or anything else)from
secretion : heart and metabolic chromaffin cells of the
activities adrenal medulla .
Noradrenaline 20 % of adrenal | Norepinephrine is more | comes from BOTH from
(norepinephrine): medullary influential on chromaffin cells of the
secretion. peripheral adrenal medulla and

vasoconstriction and
blood pressure

postganglionic sympathetic
nerves.

-This is because
postganglionic sympathetic
nerves cannot synthesize EP
from its precursor NE,
because they lack the
enzyme (PNMT) needed for
conversion of NE into EP.

Lit's Modified postganglionic sympathetic neurons in the adrenal medulla arise from embryogenic neural crest , that's why it's neural cell.
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The actions of Adrenal Medullary Hormones

Enhance the effects of the sympathetic nervous system

Prepare the body for stressful events (“fight or flight” response.)

The overall effect is to ensure that all requirements for increased muscle activity are available.

What are these?
Typical Responses to stimulation of the adrenal medulla [ C#2e (Glycogenolysis & gluconeogenesis in
Target Responses Receptor llver)
Cardiovascular system ..
Heart :I]:Frequency and rate of contraction And (Glycogenolysls 1n Skeletal
Conduction .
T Blood flow (dilation of coronary arterioles) 5 muscles)> can lead to hyperglycemia>
Asterioles rises blood glucose level.
Skin Constriction o s - .
et s . Mobilization of free fatty acids
Skeletal muscle Constriction o .
Dilation 8 Increase 02 consumption
Metabolism
Fat T Lipolysis 8
1 Blood FFA and glycerol 5 Increase Metabolic Rate
Liver T Glycogenolysis and gluc 8
T Blood sugar 8 ..
Mascle 1 oo 5 Cause vasoconstriction of blood vessel
Lactate and pyruvate release 8
except the blood vessels of skeletal ms.
Hhons LNl i S . Increase heart rate + blood pressure
Stomach and intestines 1 Motility 8
T Sphincter contraction o
Urinary bladder T Sphincter contraction o Short term stress response3
Skin T Sweating a
Eves Contraction of radial muscle of the ins 3
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B1 receptors r located in the heart >increasing the contractility and blood
flow .

B2 receptors r located in the smooth ms causing relaxation of bronchial,
stomach & intestinal smooth ms.

Also they r located in blood vessel of skeletal ms causing vasodilatation.
Also they r located in liver >increase glucose metabolism.

B3 r located in adipose tissue causing lipolysis.

Al receptors r located In smooth muscle cells of blood vessels,sweat
gland, the sphincters of gastrointestinal system & urinary balder>causing
contraction of the smooth ms .

o5l 4de @3S Which has more affinity towards the
receptors(alpha and beta) ?
-Epinephrine has similar affinity to a & 8 receptors.

-Norepinephrine has greater affinity than epinephrine for the a
receptors.

stress stimulate short term and long term action :

Stress and the Adrenal Gland
More prolonged

Hypothalamus

CRH (corticotropin-
releasing hormone)

Long-term stress response
1. Retention of sodium and 1. Proteins and fats
water by kidneys converted to glucose
2.Increased blood volume or broken down for
and blood pressure energy
2. Increased blood glucose

3. Suppression of immune
system

s a3 (S
-Short term stress will stimulate adrenal medulla to release
catecholamine.
-long term stress will stimulate adrenal cortex to release
corticosteroid & mineralocorticoid.
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long TERM: stress stimulate the release of CRH from the hypothalamus which stimulate the release of ACTH from the anterior pituitary > goes to the ADRENAL CORTEX via

blood releasing mineralocorticoids and glucocorticoids (each have its own action )

short TERM : hypothalamus sends nerve impulses to the spinal cord > preganglionic sympathetic fibers(Ach) reaches to the ADRENAL MEDULLA > postganglionic
sympathetic neurons (chromaffin cell) releasing catecholamine ( > blood > action on the target organ



Control of Secretion of Adrenal Medullary Hormones

STRESS acting wia
netvous pathways

The adrenal medulla is innervated by the sympathetic nervous
system.

Adrenaline
Hormones are released from medulla in response to
signals.

Sympathetic
Nerwe

pathuays ;DE:LSET The sympathetic nervous system is activated in response to

AETH corticoid stress. Stress can be physical (exercise), physiological
) (hypoglycemia, hemorrhage) or emotional

Cortisol, when secreted from cortex, causes release of
these hormones from the medulla.cuz cortisol has
permissive effect on catecholamine

#drenal gland

Pheochromocytoma
leased f

Pheochromocytoma is a tumor of adrenal medulla :derived from
chromaffin cells (arise from embryogenic neural crest) - Most
tumors secrete epinephrine, NE, and dopamine and can cause episodic

hypertension = Turinary vanillylmandelic acid(vanillylmandelic acid

is a breakdown product of norepinephrine) and plasma catecholamines are elevated — Associated
with neurofibromatosis*.

It can be life threatening if not recognized & not treated.

Most often occurs in middle age.

Signs and Symptoms of Pheochromocytoma:

classic triad resistant anxiety glucose increased chest pain
(palpitations ,headache | hypertension intolerance metabolic rate
& sweating) (95%of cases)
Diagnosis and Treatm ent: Pheochromocytoma: 3 most common symptoms
“PHEochromocytoma”

High plasma catecholamine. * Palpitations

* Headache P
Increased metabolites [VMAS] in urine * Eplsadiciswsating (diaphiorests) ?’
Treatment is surgical resection.

www.medical-institution.com
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4isa group of three conditions in which tumors grow in the nervous system.
5 vanillylmandelic acid


http://ksumsc.com/download_center/2nd/3-Endocrine%20block/Teams/Students%27%20work/Adrenal%20medulla%20Physiology%20EXTRA%20Questions.pdf
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Pupils dilate

Mobilization
of glucose

Increased
heart rate

Release of

epinephrine

by adrenal

gland % i

Increased

blood
\ pressure

Relaxation of
bronchial tree \\\“

Slowdown
of digestive
process




