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The Endocrine System 

The human body has two different methods of communicating information throughout the body. 

The first is nervous co-ordination, managed and brought about by the nervous system. The second is 

chemical co-ordination, brought about by the endocrine system. It is on chemical co-ordination that 

we are going to focus. 

Chemical co-ordination is a slow, prolonged method of communicating information across the body, 

using chemicals called hormones. Endocrine glands are the tissues responsible for the secretion of a 

variety of hormones. 

 

Differences between Nervous and Chemical Co-ordination 

 Chemical Co-ordination Nervous Co-ordination 

1. Brought about by endocrine system Brought about by nervous system 

2. Influences metabolic activities of all 
cells by means of chemicals - hormones 

Regulates activity of muscles and glands by means 
of electrical impulses 

3. Hormones travel in blood stream Impulses carried by neurons 

4. Conduction is slow Conduction is very fast 

5. Causes a widespread response in many 
target organs 

Causes a specific response in one target organ 

6. Response is slow but long-lasting Response is quick by only lasts a short time 

 

A hormone is a chemical, usually a protein but occasionally a steroid, secreted by an endocrine 

gland and carried in the blood stream to its target organ/s, where it regulates metabolic reactions. 

They do not last long in the body as they are broken down by enzymes, and do not operate on their 

own but form an integrated system with the nervous system and other hormones. 

While hormones are carried throughout the body, they only affect certain cells. These cells which 

respond to specific hormones have receptor sites for that hormone. These cells are called the target 

tissue or organ. In some cases, they are found in one location or organ. In other cases, they are 

scattered throughout the body. 

An endocrine gland is a small, vascular (supplied with many blood vessels), ductless gland that 

secretes hormones. They are stimulated by changes in the composition (make-up) of blood and 

respond by releasing either more or less of their hormone. They differ from exocrine glands, which 

have their secretions carried in ducts to where they are needed (e.g. liver, salivary glands), in that 

they do not have ducts and their secretions are carried by the blood stream. 
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Hypothalamus 

The hypothalamus is part of the brain, situated above the pituitary gland. It controls the autonomic 

nervous system and the release of hormones from the pituitary gland. It is considered a gland 

because some of its neurons secrete the hormone ADH (anti-diuretic hormone), which is then 

stored in the posterior lobe of the pituitary gland. 

 When hormones from the anterior lobe of the pituitary are needed, the hypothalamus 

secretes releasing factors that travel to the anterior lobe through the blood, and stimulate it 

to release the required hormones 

 When ADH and other hormones are needed, the posterior lobe of the pituitary is stimulated 

by nerve impulses from the hypothalamus, releasing the stored hormones into the blood 

 

Pituitary Gland (hypophysis) 

The pituitary gland acts as the chemical co-ordinator of most of the other endocrine glands and is 

therefore called the ‘master gland.’ It is attached to the hypothalamus at the base of the brain and is 

situated in a small bony cavity called the ‘Turkish saddle.’ 

It is made up of two glands: 

 The large anterior lobe is glandular and made up of secretory cells 

 The smaller posterior lobe develops from the base of the brain and is made up of neurons 

 

1. Anterior Lobe 

a. Growth hormone or STH (somatotrophic hormone) promotes skeletal and muscular 

growth. It does so by stimulating the manufacturing of proteins 

i. Growth Disorders: 

1. In prepubertal children: 

a. Hypersecretion (over-secretion) results in an overdeveloped 

skeleton, a condition known as gigantism. This is usually 

caused by a tumour in the pituitary and is very rare 

b. Hyposecretion (under-secretion) results in an 

underdeveloped skeleton, a condition known as pituitary 

dwarfism. This is usually caused by a disease affecting the 

anterior lobe of the pituitary. 

i. height is reduced but proportions are normal 

ii. not mentally retarded but often sexually immature 

iii. can be treated with injections of synthetic STH 

2. In adults: 

a. Hypersecretion results in enlarged hands, jawbone and 

brow. This condition is known as acromegaly. Bones can 

only thicken in adults, as the growth points in the long 

bones are no longer active 
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b. Thyroid Stimulating Hormone (TSH) stimulates the thyroid gland to release 

its hormone, thyroxin 

c. Follicle Stimulating Hormone (FSH) 

i. In females: stimulates oogenesis (formation of eggs) in the ovaries 

ii. In males: stimulates spermatogenesis (formation of sperm) in the 

testes 

d. Luteinizing Hormone (LH) 

i. Stimulates ovulation in females 

e. Prolactin 

i. Stimulates the production of milk in the female mammary glands after 

the birth of a baby 

ii. Also responsible for much of maternal instinct 

2. Posterior Lobe 

a. Anti-diuretic Hormone (ADH) helps to conserve water if the body is 

dehydrated. Causes more water to be reabsorbed back into the blood from 

the collecting ducts of the kidneys 

i. Disorder: lack of ADH causes diabetes insipidus, a condition 

characterised by the loss of large quantities of dilute urine 

 

Thyroid Gland 

The thyroid is a butterfly-shaped gland, the two lobes of which are found on either side of the 

trachea, just below the larynx. The most important hormone secreted by the thyroid is thyroxin; 

iodine is a vital element in the production of thyroxin. It can be found in sea food, sea salt or iodised 

salt. In South Africa, all table salt must, by law, be iodised (have iodine added). If levels of iodine are 

too low, a goitre may develop. 

 Thyroxin has many effects, which include: 

1. Increases basal metabolic rate in all body cells (and therefore increases body 

temperature). It does so by controlling the rate of cellular respiration 

 Basal metabolic rate: amount of energy needed by the body to function 

while at rest 

2. Promotes normal functioning of the heart 

3. Promotes normal functioning of the nervous system. Thyroxin increases nervous 

activity and sharpens alertness and reflexes 

 Disorders: 

1. Hypothyroidism (production of too little thyroxin) causes a low metabolic rate 

 In children this results in cretinism – the child does not grow physically, is 

sexually immature and mentally retarded 

 In adults this results in myxoedema – a condition of mental and physical 

sluggishness (low blood pressure, heart rate and respiratory rate) 
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2. Hyperthyroidism (production of too much thyroxin) causes a high metabolic rate 

 High body temperature 

 Increased heart rate, blood pressure and respiratory rate 

 Muscular tremor and nervousness 

 Swollen thyroid gland – a goitre known as an exophthalmic goitre 

 

 Thyroxin levels in the blood are kept constant by a control mechanism known as negative 

feedback. In order to do this, the thyroid and pituitary glands interact in the following ways: 

1. The pituitary detects decreased levels of thyroxin in the blood, so secretes more TSH 

2. The TSH stimulates the thyroid to secrete more thyroxin, returning the level to 

normal 

3. This higher level of thyroxin inhibits further secretion of TSH from the pituitary 

4. Wash, rinse, repeat 

 

In the next instalment on the Endocrine System, we will examine the adrenal glands, pancreas and 

gonads. Until then, happy studying! 


