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LEARNING OUTCOME

 Explain the role of the endocrine system in maintaining homeostasis and its integration with the nervous system

 Identify major endocrine glands, their hormones, and target organs (e.g., insulin from pancreatic beta cells)

 Relate endocrine dysfunction to common disorders and associated pharmacotherapies



ENDOCRINE SYSTEM

 Maintenance of homeostasis involves coordinating activities of organs and systems throughout the 

body

 The nervous system and endocrine system work together to monitor and adjust physiologic 

activities

 In general, the nervous system performs fast, short-term very specific responses to environmental 

stimuli

 - chemical messengers are neurotransmitters 

 The endocrine system regulates slow, long-term, ongoing metabolic processes throughout the body

 - chemical messengers are hormones 



ENDOCRINE SYSTEM

Definition:

"A network of ductless glands that secrete hormones directly into the bloodstream to regulate distant 

target organs."

Key Features:

 Hormones: Chemical messengers (e.g., insulin, cortisol)

 Target Organs: Specific tissues with hormone receptors

 Feedback Loops: Maintain homeostasis 

Major Functions:

 Maintain homeostasis 

 Controls metabolism, growth, reproduction, mood, and electrolyte balance

 Works with the nervous system for coordinated responses



HORMONE CONTROL BY 

FEEDBACK MECHANISMS



• ‘Pure’ endocrine 

glands:  pituitary, 

pineal, thyroid, 

parathyroid, and 

adrenal

• Organs 

containing 

endocrine cells: 

pancreas, thymus, 

gonads, and 

hypothalamus



TYPES OF ENDOCRINE GLAND STIMULITypes of 

Endocrine 

Gland Stimuli

• Hormonal----

Hormone

• Humoral----

Critical level of 

ions/nutrients

• Neural-----

Neural input



OUTLINE-ENDOCRINE

 Hypothalamus

 Pituitary Glands

 Anterior Pituitary

 Posterior Pituitary

 Pineal Gland

 Thyroid Gland

 Parathyroid Gland

 Adrenal glands

 Pancreas

 Gonads

 Other endocrine organs (Heart, Kidney, Placenta, and Skin)



HYPOTHALAMUS & PITUITARY GLAND



HYPOTHALAMUS

 Overview: The neuroendocrine control center that bridges the nervous and endocrine systems; 

Composed of different nuclei that synthesize different hormones in response to physiological changes

 Location: below the thalamus, above the brainstem

 Function: Controls pituitary hormone release, maintains homeostasis (temperature, hunger, thirst), 

and manages stress response and circadian rhythms

Hormones Secreted:
 Releasing hormones (releasing factors) (RH)
 Secreted like neurotransmitters from neuronal axons into capillaries and veins to anterior pituitary

1.  TRH-----stimulates TSH production
2.  CRH-----stimulates ACTH production
3.  GnRH (=LHRH)---stimulates FSH and LH production
4.  PRF-----stimulates PRL production
5.  GHRH----stimulates GH production

 Inhibiting hormones (IH)
1. GH inhibiting hormone ---inhibits GH production
2. PIF-----inhibits PRL production



PITUITARY GLAND

 Overview: "Master gland" that regulates other endocrine glands

 Location: Base of the brain, in the sella turcica (connected to the hypothalamus)

 Hypothalamus and pituitary glands connected by stalk (infundibulum) containing nerve fibers 

(posterior pituitary) and blood vessels (anterior pituitary)

1. Anterior lobe (Adenohypophysis): 

 True endocrine gland (secretes hormones)

 Hormones: GH, ACTH, TSH, FSH, LH, Prolactin

 Control: Hypothalamic releasing hormones via blood portal system

2. Posterior lobe (Neurohypophysis):

 Neural extension of hypothalamus (stores/releases)

 Hormones: ADH, Oxytocin (made in hypothalamus)

 Transport:Via hypothalamo-hypophyseal tract

 Function: Controls growth, metabolism, reproduction, stress response, and water balance



HORMONES PRODUCED BY THE 

ANTERIOR PITUITARY

Hormones 

Produced by the 

Anterior Pituitary



Regulation of 

Secretion of 

Anterior Pituitary 

Hormones





Hormones -

Posterior Pituitary



Hypothalamic neurons 
synthesize oxytocin or 
antidiuretic hormone (ADH).

Oxytocin and ADH are 
stored in axon terminals in the 
posterior pituitary.

When hypothalamic neurons fire, 
action potentials arriving at the 
axon terminals cause oxytocin or 
ADH to be released into the blood.
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Oxytocin and ADH are 
transported down the axons of the 
hypothalamic- hypophyseal tract to 
the posterior pituitary.



DISTURBANCE OF GROWTH HORMONE 

SECRETION 

 Pituitary Dwarfism: Decreased secretion of 

GH during childhood

 Gigantism: Increased production of GH is 

produced during childhood

 Acromegaly: Overproduction of GH in adult, 

results in larger than normal feet, hands, and face



PINEAL GLAND

 Overview: Regulator of sleep-wake cycles

 Location: Epithalamus of the brain

 Hormone Secreted: Melatonin

 Function: Modulates circadian rhythm (The 

biological clock of the diurnal (night/day) 

rhythm) and seasonal cycles



THYROID GLAND

 Overview: Two lateral lobes connected via an 

isthmus, thyroid gland is a key regulator of 

metabolism and calcium homeostasis

 Location: Anterior neck, on trachea inferior to the 

larynx (butterfly-shaped)

 Hormones Secreted: Thyroxine (T4), 

Triiodothyronine (T3), Calcitonin

Function:

 T3/T4: ↑ Metabolic rate, growth, and development

 Calcitonin: involved with calcium and phosphorus 

metabolism (Lowers blood calcium levels)



PARATHYROID GLAND

 Overview: Tiny glands critical for calcium balance

 Location: Embedded on the posterior surface of thyroid 

gland (usually 4 glands)

 Hormone Secreted: Parathyroid hormone (PTH)

 Function: ↑ Blood calcium by stimulating bone resorption 

(osteoclast), kidney reabsorption, and vitamin D activation



THYROID ABNORMALITIES



ADRENAL GLAND

 Overview: Paired, pyramid-shaped suprarenal organs for 

Stress-response and metabolic regulation

 Location: On top of each kidney (2 parts: cortex & 

medulla)

Hormones Secreted:

 Cortex (glandular tissues): Cortisol (stress), 

Aldosterone (Na+/K+ balance), Androgens(sex 

hormone/secondary sex characteristics)

 Medulla (nervous tissues): Epinephrine/Norepinephrine 

(fight-or-flight, acute response to stress)

Function: Manages stress, blood pressure, electrolytes, and 

metabolism



Response to 

Stressors



CUSHING SYNDROME

 Hypersecretion of glucocorticoids by the 

adrenal cortex, characterized by

  Weight gain in the trunk of the body but 

not arms and legs (due to mobilization of fat 

from periphery)

 Hyperglycemia

 Hypertension



PANCREAS (ENDOCRINE PARTS)

 Overview: Dual-function gland (endocrine + exocrine) 

 Acinar cells (forming most of the pancreas)

 Exocrine function

 Secrete digestive enzymes

 Islet cells (of Langerhans)

 Endocrine function

 Location: Behind the stomach

 Hormones Secreted (Islets of Langerhans=endocrine cells)

1. Alpha cells (25%): Glucagon (↑ blood glucose)

2. Beta cells (70%): Insulin (↓ blood glucose)

3. Delta cells (5%): Somatostatin (inhibit glucagon & insulin)

 Function: Maintains blood glucose homeostasis





THYMUS GLAND

 Overview:

"Primary lymphoid organ training immune cells“

Location:

 Thoracic cavity, behind sternum and just ventral to great vessels of heart.  

 Until puberty, a large structure, after which it begins to atrophy and gets replaced with adipose tissue

Hormones Secreted:

 Thymosin

 Thymopoietin

 Thymulin

Functions:

 Matures T-lymphocytes (critical for immunity)

 Programs immune tolerance (prevents autoimmunity)



ENDOCRINE CELLS IN VARIOUS ORGANS

 The kidneys:

 Juxtaglomerular cells secrete renin

 Renin indirectly signals adrenal cortex to secrete aldosterone

 Erythropoietin: signals bone marrow to increase RBC production

 The heart: atrial natriuretic peptide (ANP)

 Stimulates kidney to secrete more salt

 Thereby decreases excess blood volume, high BP and high blood sodium concentration

 GI tract  & derivatives: Diffuse neuroendocrine system (DNES)

 The placenta: secretes steroid and protein hormones

 Estrogens, progesterone

 HCG (human chorionic gonadotropin hormone)

 The skin:

 Modified cholesterol with UV exposure becomes Vitamin D precursor

 Vitamin D necessary for calcium metabolism: signals intestine to absorb CA++ 





THANK YOU
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