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L —d) The biological architecture
of homeostasis and how the

—\  adrenal cortex manages
metabolism, fluid, and survival.
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The Architecture of the Adrenal Cortex
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Outer Layer: Zona glomerulosa
(Site of mineralocorticoid synthesis).

Middle Layer: Zona fasciculata

(The thickest layer; site of
glucocorticold synthesis).

Inner Layer: Zona reticularis
(Site of androgenic steroid synthesis).



The Corticoid Family Tree 4

Glucocorticoids

W

Main Agent: Cortisol
Primary Role: Involved in carbohydrate metabolism and stress response.

Corticoids Mineralocorticoids
Hormones secreted by the 5 « Main Agent: Aldosterone
Adrenal Cortex « Primary Role: Regulates the balance of water and electrolytes.

Androgenic Steroids ]

« Primary Role: Secreted in small amounts; influences growth of axial,
pubic, and facial hair during puberty.
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Glucocorticoids and Cortisol: The Metabolic Managers A
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Blood © Metabolism @

Stimulates red blood cell (RBC) Stimulates gluconeogenesis,
production. lipolysis, and proteolysis.

Inhibits cellular uptake and
utilization of amino acids.

CORTISOL

Main Glucocorticoid -
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Actively involved in maintaining Produces anti-inflammatory
the cardiovascular system and reactions and suppresses the
kidney functions. Immune response.

Immune System @



Mineralocorticoids and Aldosterone: The Fluid Regulators
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Pressure

Actively stabilizes
systemic osmotic
pressure and blood
pressure.

Primary Target

Acts directly at the
renal tubules in the
kidneys.

Fluid Volume

Maintains total body fluid
volume by controlling
water retention.
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Electrolytes ?; O

Regulates precise internal
balances of essential ions.

TopAll




The Mechanism of Balance: Reabsorption & Excretion
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Bloodstream

The Trigger: Aldosterone acts
on the renal tubule wall.

Inward Flow (Reabsorption):

Na* (Sodium) and Water are
pulled back into the bloodstream.

Outward Flow (Excretion):
K* (Potassium) and Phosphate ions
are pushed out into the urine.

~

The Result: Increased blood volume, elevated
blood pressure, and restored ionic equilibrium.
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System Failure: Addison's Disease A

TopAll

The Deficit

Underproduction of critical hormones
by the adrenal cortex.

=

The Disruption

| X 1 Severe alteration of standard carbohydrate metabolism.
@ (The body loses its primary energy management system).

'

The Symptoms

Onset of acute systemic weakness
and overwhelming fatigue.

This specific cascade of biological failure is diagnosed as Addison's disease.
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Key Takeaway: The Managers of Homeostasis ™*

Cortisol Aldosterone
Chemical Glucocorticoid (from zona e Mineralocorticoid (from zona
Class fasciculata) glomerulosa)
Primary » Drives gluconeogenesis, e Drives Na*/water reabsorption
Mechanism lipolysis, and proteolysis. and K* excretion.

» Manages metabolic energy,
suppresses inflammation, and
stimulates RBCs.

Systemic
Purpose

e Manages electrolyte balance,
fluid volume, and blood pressure.

Together, these adrenal cortex hormones dictate the body’s internal equilibrium,
ensuring survival through continuous metabolic and fluid regulation.
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