
Endocrine System Overview


Introduction to Endocrinology - Learning Objectives 

• Compare and contrast endocrine and nervous systems/endocrine and exocrine glands


• Define the following: hormone, target organ, receptor, ligand


• Describe how hormones are classified chemically


• Describe the two major mechanisms by which hormones bring about their effects on 

their target tissues.


• Define the following … “hormone target cell specificity”


• Explain how hormone release is regulated (negative and positive feedback loops)


I. Nervous System vs. Endocrine System 

The nervous and endocrine systems are not redundant … they complement rather than 
duplicate each others functions.


II. Endocrine vs. Exocrine Glands 
Both endocrine and exocrine glands produce and secrete products in the body. 


What is the difference between them?


Nervous System Endocrine System

How does it communicate?

What does it release?

Where does it act?

How quickly does it start?

How quickly does it end?



III. Definitions 

• Endocrine gland.


• Hormones.


• Receptor.


• Target tissue.


• Ligand.


IV. Chemistry of Hormones 




Review:


Two main classes 

1. Peptide hormones 

• Synthesized from amino-acids


• Amines, peptides, and proteins


• Act on membrane


2. Steroid hormones 

• Synthesized from cholesterol


• Adrenocortical and gonadal hormones


• Act in cell


Tyrosine derived amine hormones are divided into 

2 classes:


• Catecholamines … behave like peptides


• Thyroid hormones (T3, T4) … behave like 

steroids

Endocrine  glands 

• Hypothalamus 

• GnRH, TRH, PRH, GHRH, CRH


• Anterior pituitary gland 

• LH, FSH, TSH, PRL, GH, ACTH


• Posterior pituitary gland 

• Oxytocin, ADH


• Thyroid gland 

• T3/T4, Calcitonin


• Parathyroid glands 

• PTH


• Pancreas 

• Glucagon, Insulin


• Adrenal cortex 

• Aldosterone, Cortisol, Androgens


• Adrenal medulla 

• NE, EPI 

• Testes/Ovaries/Placenta 

• Testosterone, Estrogen, Progesterone


1. Peptide Hormones (Act on Membrane) 2. Steroid/lipid hormones (Act in Cell)



Mechanisms of Hormone Action 

• Mechanism depends on chemical nature of hormone 

• 1. Peptide hormones = Water soluble (cannot enter the target cells)


• Bind with membrane receptors in the plasma membrane


• Begin a transduction pathway (usually coupled with G-protein 2nd messenger)


• 2nd messenger mediates the target cell response (i.e., activates transcription factors in 

the nucleus and protein synthesis begins)


• 2. Steroid  based hormones = Water insoluble (can enter cells directly)


• Hormone passes through the plasma membrane and enters the cell


• Binds to a receptor protein in the nucleus


• Mediates the target cell response (i.e., directly activates genes and stimulates the 

synthesis of specific proteins)


• Hormone target cell specificity


• Target cells must have specific receptors to which the hormone binds


• Variety or receptors on cells


• Target cell activation depends on 3 factors


• Blood levels of the hormone


• Relative number of receptors on or in the target cell


• Affinity of binding between receptor and hormone


• Hormones influence the # of their receptors 

• UP-regulation:


• DOWN-regulation: 


• Hormones circulate in the blood either free or bound


• Steroids and thyroid hormone are attached to the plasma proteins


• All other circulate without carriers


• Hormones are removed from the blood by:


• Degrading enzymes


• Kidneys and Liver


• 1/2 life


• Levels of hormones controlled by negative feedback 


• Stimulus triggers hormone secretion


• Increase of hormone levels cause target organ effects


• Target organ effects decrease further hormone secretion


• Blood levels of hormones vary within a narrow range 




