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Adrenal Glands: Vital Stress Managers

The adrenal glands, two small triangular structures located atop each kidney, play a critical role in
managing stress and maintaining body functions. Understanding how they work and the path
through the body is essential for students.

Anatomy of Adrenal Glands

e Location: Situated on each kidney, adrenal glands consist of two distinct parts: the adrenal
cortex and adrenal medulla.

e Adrenal Cortex: The outer layer primarily produces hormones essential for daily bodily
functions.

e Adrenal Medulla: The inner portion is responsible for rapid stress responses.

Hormone Production in the Adrenal Cortex

e Cortisol: This hormone helps regulate metabolism, immune responses, and blood
pressure, ensuring day-to-day bodily balance.
e Aldosterone: It controls blood pressure by regulating salt and water levels in the body.

Stress Response: Adrenal Medulla

o Fight-or-Flight Response: In stressful situations, the adrenal medulla releases two crucial
hormones:

e Epinephrine (Adrenaline): Boosts heart rate and increases energy, preparing the body for
immediate action.

e Norepinephrine: Enhances alertness and redirects blood flow to vital organs.

Path Through the Body

e Stressor Detection: The process begins when the brain detects a stressor, like a
threatening situation.

o Hypothalamus Activation: The hypothalamus, a brain region, signals the adrenal glands
to respond.

e Release of Hormones: The hypothalamus prompts the pituitary gland to release
adrenocorticotropic hormone (ACTH).




e Adrenal Cortex Activation: ACTH stimulates the adrenal cortex to produce cortisol and
aldosterone, regulating stress.

e Adrenal Medulla Activation: Simultaneously, the sympathetic nervous system triggers the
adrenal medulla to release epinephrine and norepinephrine.

e Response: These hormones prepare the body for action by increasing heart rate, dilating
airways, and redirecting blood flow to muscles.

Balancing Act

e Negative Feedback: Once the stressor subsides, the body employs a negative feedback
loop to restore normal hormone levels.

e Cortisol Regulation: Cortisol levels drop as the hypothalamus and pituitary gland sense
decreased stress.

e Aldosterone Control: Blood pressure stabilizes as aldosterone helps retain sodium and
water.

e Return to Baseline: The body returns to its baseline state, and the adrenal glands cease
their heightened activity.

Long-Term Impact

e Chronic Stress: Prolonged stress can lead to imbalances in cortisol, impacting sleep,
digestion, and immunity.
e Adrenal Fatigue: Overworked adrenal glands can result in exhaustion and health issues.

Conclusion

Understanding the adrenal glands' role in stress management and daily bodily functions is crucial
for students. From hormone production in the adrenal cortex to the rapid stress response of the
adrenal medulla, these glands are essential for maintaining homeostasis. Recognizing the path
through the body during a stress response and the negative feedback mechanisms that restore
balance highlights their vital role in human physiology.

Disorders of Adrenal Glands
Cushing's Syndrome:

e Cushing's Syndrome is characterized by an excess production of cortisol, a steroid
hormone produced by the adrenal glands. This can occur due to various reasons, including
adrenal tumours or prolonged exposure to high levels of cortisol-like medications.

Symptoms:

e Weight Gain: Patients often experience central obesity (fat accumulation around the
abdomen), which can lead to a rounded "moon face" appearance.

e High Blood Pressure: Elevated cortisol levels can cause hypertension.

e Muscle Weakness: Muscle wasting and weakness, especially in the upper body, are
common.

e Skin Changes: Thinning of the skin, easy bruising, and the development of purple stretch
marks (striae) can occur.

e Mood Changes: Patients may experience mood swings, irritability, and even depression.
e Treatment: The treatment of Cushing's Syndrome depends on the underlying cause. This
may involve surgery to remove tumours, reducing or changing medication, or radiation
therapy. In some cases, patients may need cortisol replacement therapy after treatment to

manage adrenal insufficiency.




Addison's Disease:

Addison's Disease, also known as adrenal insufficiency, occurs when the adrenal glands do not
produce enough cortisol and aldosterone. This is typically due to autoimmune destruction of the
adrenal glands, but other causes exist.

Symptoms:

e Fatigue: Persistent and extreme fatigue is a hallmark symptom.

e Weight Loss: Patients often experience unintentional weight loss.

e Low Blood Pressure: Hypotension can lead to dizziness and fainting.

e Skin Changes: Hyperpigmentation, particularly in areas exposed to sunlight.

e Salt Cravings: Due to aldosterone deficiency, patients may crave salt.

e Treatment: Treatment of Addison's Disease involves hormone replacement therapy.
Patients are prescribed cortisol (glucocorticoids) and aldosterone replacement medications
to manage symptoms and maintain normal hormone levels. Adjusting medication doses
during times of iliness or stress is crucial.

Pheochromocytoma:

Pheochromocytoma is a rare tumour of the adrenal medulla that results in the excessive release of
epinephrine and norepinephrine, which are responsible for the "fight or flight" response.

Symptoms:

e Hypertension: Severe and episodic high blood pressure is a hallmark symptom.

o Palpitations: Rapid heart rate and a pounding sensation in the chest.

e Sweating: Profuse sweating, often accompanied by headache and anxiety.

e Headaches: Severe headaches can occur during episodes.

e Weight Loss: Due to increased metabolism.

e Treatment: The primary treatment for pheochromocytoma is surgical removal of the tumor.
Before surgery, medications called alpha and beta-blockers are often given to control blood
pressure and heart rate. Post-surgery, lifelong monitoring for recurrence is essential.




