
3.5.3 Nervous System

	At the end of this section you should be able to ….
	Y
	N

	Describe the two parts of the nervous system:  the central nervous system (CNS) and the peripheral nervous system(PNS).
	
	

	Explain that messages are carried through these systems by nerve cells or neurons.
	
	

	Describe the structure of a neuron
	
	

	Describe the functions of the parts of a neuron: Dendrite(s) The axon The cell body
	
	

	Describe the three types of neurones:  Sensory neurons, Motor neurons, Interneurons
	
	

	Know that the conduction of nerve impulses along a neuron involves the movement of ions (details not required). 
	
	

	Describe a synapse. 
	
	

	Know the gap between the neurones is the synaptic cleft.
	
	

	Describe how impulses are conducted across a synapse: When neurotransmitters are activated by ions they are released into the cleft for a very short time, transmitting the impulse to the next neurone. After transmission, the neurotransmitter is inactivated by an enzyme and reabsorbed by the presynaptic neurone and used to make new transmitter substance.

No further detail required
	
	

	Central Nervous System: the brain and spinal cord.
	
	

	Describe the location and function of the following parts of the brain: cerebrum, hypothalamus, pituitary gland, cerebellum, and medulla oblongata. 
	
	

	Describe the cross section of the spinal cord indicating the following: white matter, grey matter central canal, three layered protective tissue, Spinal nerves (dorsal and ventral roots) that project from the spinal cord.
	
	

	Peripheral nervous system: 
	
	

	Describe the structure and function of the PNS
	
	

	Describe the role, structure, and mechanisms of the reflex arc/action.
	
	

	Contemporary Issue

Any one example of a nervous system disorder, from the following:

Paralysis and Parkinson’s disease; one possible cause, prevention and treatment
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The nervous system:

The division of the nervous system into two parts 

· The central nervous system (CNS) – brain and spinal cord

· The peripheral nervous system (PNS) contains the nerves carrying messages to and from the CNS.

Messages are carried through these systems by nerve cells or neurons.

Neurone structure 
· Dendrite(s) receive information and carry it towards the cell body
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The axon conducts nerve impulses away from the cell body.

· The cell body contains the nucleus and other organelles and produces neurotransmitter chemicals .

· Myelin sheath acts as an insulating layer and speeds up the transmission of a nerve impulse. 

· Schwann cell produces the myelin sheath 
· Neurotransmitter vesicles contain the neurotransmitter substances.

Movement of nerve impulse (Detailed knowledge of electro-chemistry not required)

· The conduction of nerve impulses along a neuron involves the movement of ions (details not required). 

· The region where two neurones come into close contact is called a synapse. 

· The gap between the neurones as the synaptic cleft.
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· A Stimulus of sufficient strength arrives at dendrites

· Once threshold is reached the message is transmitted.

· It does not stop once it has started

· Impulse arrives at synaptic knobs

· Neurotransmitter vesicles are activated by ions and  release neurotransmitter chemicals

· These neurotransmitters are released into the synaptic cleft for a very short time.

· They transmit the impulse to the next neurone.

· After transmission, the neurotransmitter is inactivated by an enzyme 

·  The neurotransmitter is reabsorbed by the presynaptic neurone and used to make new transmitter substances.

· Another impulse cannot be transmitted until all the neurotransmitters have been reabsorbed.

· Therefore only one impulse is sent each time a neurotransmitter is released across a synapse.

Role and position of 3 types of neurone: 

Three types of neurones – sensory, motor, and interneurone:
· Sensory neurones – carry messages from the sense organ to the CNS  

· Motor neurones – carry messages from the CNS to muscle fibres and glands.

· Interneurones – carry messages within the CNS.
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Central Nervous System:

 Brain 
	Part
	Function

	Cerebrum (cerebral hemispheres)
	Controls reason and intelligence

	Hypothalmus
	Controls homeostasis

Controls hunger, thirst, sleep

	Pituitary gland
	Regulates activity of endocrine glands

	Cerebellum
	Coordinates muscle movement and balance

	Medulla oblongata
	Controls breathing, heart rate and blood pressure, swallowing
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SPINAL CORD

Cross section of the spinal cord  

· White matter, (containing axons (fibres) only), 

· Grey matter (cell bodies and dendrites), 

· Central canal (filled with cerebrospinal fluid), 

· The meninges, three layered protective tissue: (spinal meningitis is an infection of these layers)

· Spinal nerves containing dorsal and ventral roots that project from the spinal cord.
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Peripheral nervous system:

 PNS contains nerve fibres – structures of long dendrites and or long axons. There are no cell bodies in nerves as cell bodies are only found in the CNS or in ganglia ( collection of cell bodies within the PNS e.g. the dorsal root ganglion)

Role of reflex action

A reflex action is an automatic, involuntary response to an internal or external stimulus

· Reflex actions act to protect us against potentially dangerous situations..

· The control of reflex actions under the control of the spinal cord e.g. knee jerk or the brain e.g. blinking.
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Structure of Reflex Action e.g Knee jerk
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Contemporary Issue

Parkinsons Disease

Cause

· Parkinson’s disease produces defects in motor behaviour. .

· Patients suffering from Parkinson’s disease are missing the neurotransmitter dopamine. 
· Due to loss or damage of tissue in the brain which makes dopamine.

· Dopamine is used to regulate the nerves controlling muscle activity.

· Lack of dopamine results in tremor, stiff joints and a slow walk.
· The cause is multifactorial: hereditary predisposition, environmental toxins e.g. carbon monoxide, cyanide, and aging

Treatment

Dopamine based drugs
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Mechanism of reflex action


Tap on knee cap


Stimulates a sensory receptor which connects to sensory neurone


Sensory neurone carries message into spinal cord


Synapses in grey matter of spinal cord with an interneurone


Interneurone synapses with a motor neurone 


Which carries response from the spinal cord


To the muscle in the leg


Which contracts and the leg withdraws
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