Dr. Winstead’s Outline on the Endocrine System (for test 6)

A. Introduction

A hormone is a messenger chemical produced by a specific organ, secreted directly into the bloodstream, and causes a response by some other organ, i.e., each cell secretes the hormone into a nearby capillary – not through a tube.  The second organ is the target organ.
Hormones work with the nervous system to control and coordinate the internal physiology.
Hormones secreted by specialized cells are grouped together into glands, the endocrine glands.

The action of hormones is slower and longer lasting than the signals of the nervous system.

Hormones do not actually start a process – but change the rates at which the process is taking place.

B. Mechanisms of Hormonal Action

1. alteration of enzyme activity. hormones may:


a. cause increased production of an enzyme.


b. chemically activate more enzymes already present.

2. alteration of membrane permeability, i.e., a hormone may change the rate at which chemicals are able to pass through cell membranes, e.g., insulin.

C. Brief Survey of Endocrine Glands

1. Anterior pituitary = “master gland”  located underneath the brain.

The anterior pituitary is stimulated and controlled directly by the hypothalamus of the brain.

The anterior pituitary 



a. secretes hormones with direct effects, e.g., growth hormone.



b. secretes tropic hormones that control the functioning of other endocrine glands. 

2. Glands controlled by the anterior pituitary by tropic hormones.

a. Thyroid –located in the neck 

Hormone thyroxin – consists of one amino acid plus iodine - controls the body’s overall metabolic rate.

b. Gonads – testes in male, ovaries in female function to develop and maintain sexual characteristics and reproductive cycles.

c. Adrenal Cortex – just above the kidney.

The adrenal cortex secretes over 50 different hormones, e.g., 

 - to control water balance in body,

 -  to control metabolism of carbohydrates, proteins, fats,

 - to control some secondary male sexual characteristics

 - to influence female sex drive* 

* The removal of the ovaries in a woman does not seem to affect sex drive, but damage to the adrenal gland does, i.e., sex drive is more complex in a woman.

(3.) Posterior Pituitary 
– stores hormones produced by the hypothalamus to be released later.

– does not actually produce hormones.

e.g., oxytocin – stimulates contraction of the uterus and the ejection of milk,

e.g., vasopressin (ADH=antidiuretic hormone) to increase blood pressure under some circumstances

illustration of control by hypothalamus – in context.

4. Selected Glands NOT dependent on anterior pituitary.

a) Islets of Langerhans 


Consists of clusters of cells scattered throughout the pancreas – represents about 2% of the pancreas.


Produces the hormone insulin. 

Insulin causes an increase in the uptake of glucose sugar from the blood into the cells of the body, i.e., it decreases blood sugar.

Decreased secretion of insulin causes diabetes – case when cells of the body do not get enough glucose from the blood.

Most cases of diabetes are inherited.

The brain can use only glucose as an energy source, so too much insulin may decrease blood sugar – and may deprive the brain of enough glucose.

Diabetes is the number one cause of blindness.

Diabetes pills.

Glucagon is also produced by the Islets of Langerhans and increases blood sugar, so that more is available to the body cells.

b. Parathyroid Glands – small, pea-sized glands located on the thyroid gland.

Regulates calcium and phosphate balance between the blood and the body cells.

If more calcium is needed, it is taken out of the bones, i.e., bone is a dynamic tissue.

5. adrenal medulla – prepares the body for a crisis or emergency situation.

Produces hormone adrenalin = epinephrine.

Unique, since actually composed of nerve tissue secreting hormones, i.e., it is actually a ganglion – a large group of nerve cells. 

In general, the nervous system and the endocrine system function together as a coordinated unit.

