The Endocrine System
The endocrine system is a group of glands that produces chemicals called hormones. 
Glands are structures that secrete substances. There are two types of glands; exocrine and endocrine. 
Exocrine glands are glands that release their products into ducts or tubes e.g. salivary glands, sweat glands, testes and pancreas. 
Endocrine glands that ductless glands. They release hormones into the bloodstream e.g. pancreas, testes, pituitary gland.
A hormone is a chemical messenger produced by an endocrine gland and transported in the blood to a particular target area where it has its specific effect.
Hormones are made from protein. 
On passing through the liver, hormones are broken down, converted to urea and excreted by the kidneys (deamination). 
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Hypothalamus 
· Found in the brain 
· Controls hunger, thirst and body temperature 
· Secretes Growth Hormone Releasing Hormone (GHRH) which stimulates the pituitary gland to release Growth Hormone 
Pituitary Gland 
· Known as the master gland 
· Found at the base of the brain, below the Hypothalamus 
· Releases a number of different hormones 
(a) Thyroid Stimulating Hormone (TSH) which stimulates the thyroid gland to release thyroxine 
(b) Follicle stimulating hormone (FSH) which controls the formation of eggs in the ovaries of females, and sperm in the testes of males 
(c) Luteinising Hormone (LH) which controls ovulation in females, testosterone production in males 
(d) Growth Hormone (GH) causes cells to increase in size. GH production is stimulated by the presence of GHRH 
(e) Anti-diuretic Hormone (ADH) controls osmoregulation in the kidneys 
(f) Prolactin, causing milk formation in females 
(g) Oxytocin, causes the uterus to contract during labour 
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Thyroid
· Found in the neck in front of the larynx 
· Produces thyroxine which controls metabolism 
· Thyroxine production is stimulated by the presence of TSH
Deficiency of Thyroxine; 
· In young children this deficiency leads to reduced metabolism and physical development 
· In adults, this results in tiredness, reduced mental and physical activity and swelling of the thyroid gland (goitre)
· Hormone supplements of thyroxine or iodine tablets are used as treatment 
Excess of Thyroxine; 
· Causes increased metabolic rate, hunger, loss of weight and increased blood pressure 
· Treatment - Surgery is used to reduce the size of the thyroid gland

Parathyroid Glands 
· There are 4 parathyroid glands found in the 4 corners of the thyroid 
· They secrete parathyroid hormone which controls calcium levels in the blood 
Adrenal Glands
· Found on top of the kidneys 
· Produce the hormone adrenaline – the fight or flight hormone 
· Prepares the body for fight or flight by increasing blood flow to the brain, lungs, heart and skeletal muscle
Pancreas
· The pancreas is both an exocrine and an endocrine gland 
· Endocrine function: Islets of Langerhans are a special group of cells that produce the hormone insulin which controls blood glucose levels. 
· Exocrine function: the pancreas produces pancreatic amylase and pancreatic lipase which pass into the pancreatic duct and become active in the duodenum. 


Testes
· The Testes is both an exocrine and an endocrine gland 
· Endocrine function: The testes produces the hormone testosterone which is responsible for the development of secondary sexual characteristics in males
· Exocrine function: The testes produces sperm which pass into the sperm duct 
Ovaries 
· Ovaries produce the hormones oestrogen and progesterone responsible for the development of secondary sexual characteristics in females
· Oestrogen also is responsible for the build up of the lining of the uterus in preparation for implantation. 

Hormone Supplements 
1. Insulin
The failure of the islets of Langerhans in the pancreas to produce insulin leads to diabetes. Diabetics take regular insulin supplements in the form of injections. 

2. Hormone Replacement Therapy (HRT)
At the menopause, the ovaries stop making oestrogen and progesterone. This causes hot flushes, night sweating and mood changes. HRT involves taking a supplement of oestrogen and progesterone by tablet to relive the menopausal symptoms. 

Negative Feedback Mechanism 
Negative Feedback – a process where a hormone controls the level of another hormone 
The concentration of thyroxine levels is controlled by negative feedback. 
The pituitary gland releases TSH which causes the thyroid to release thyroxine. 
However, the build-up of thyroxine in the blood inhibits the production of further TSH by the pituitary. This stop the production of more thyroxine. 
This negative feedback mechanism ensures that the level of thyroxine in the blood remains constant. 
· If thyroxine levels in the bloodstream are normal, no TSH are produced. As a result, no more thyroxine is produced. 
· If thyroxine levels drop below normal, TSH is produced which causes more thyroxine to be produced. When levels reach normal again, TSH is inhibited. 

Comparison of Endocrine and Nervous Systems 
The endocrine glands interact with the nervous system to provide coordination, control and communication within the body 
	Nerve Action 
	Hormone Action 

	Message is electrical 
	Message is chemical 

	Impulses travel along nerve fibres 
	Chemical messengers in the blood 

	Impulse to a specific cell/tissue 
	Messages sent to many regions 

	Transmission is very rapid 
	Transmission is usually very slow 

	Action is usually brief (seconds) 
	Action is usually long-lasting 
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