Nervous System

[image: image1.png]Hypothalamus

Pituitary Gland

Medulla oblongata




The nervous system co-ordinates information about an organisms external and internal environment so it can make efficient appropriate responses for survival and/or reproduction. The two major parts of our nervous system are the central nervous system (CNS) and peripheral nervous system (PNS). The cranial nerves, spinal nerves and ganglia make up the PNS. The cranial and spinal nerves contain the axons (fibres) of sensory and motor nerve cells or neurons The brain and spinal cord make up the central nervous system.

Functions of Brain Parts
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Cerebrum: centre for sensory and motor control, language, memory, intelligence, and consciousness.  Cerebellum: muscle co-ordination, movement and balance.  Medulla Oblongata: controls breathing and regulates heart rate. Hypothalamus: osmoregulation and temperature control.  Pituitary Gland: secretes a wide variety of hormones – a major endocrine gland.

Sensory neurons carry electrical signals (impulses) from receptors or sense organs to the CNS.  The cell body of sensory neurons is outside the CNS in swollen areas of nerve tissue called ganglia. 

Motor neurons carry impulses from the CNS to effector organs or muscles. The cell bodies of motor neurons are inside the CNS.

The axon allows fast-uninterrupted transfer of impulses from the cell body to synaptic knobs

The Schwann Cells (Myelin Sheath): protects the axon and electrically insulates it maintaining impulse strength and speed. 

Synaptic Knobs: transfer the signal to the cell body or dendrites of the next neuron by releasing a specific neurotransmitter.


The Nerve Impulse

The nerve impulse is a wave of electrical signal along the nerve cell. The threshold of a stimulus is the minimum intensity of stimulus needed to bring about an impulse. A stimulus can be described as “All-or-Nothing”: 

Synapse
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A synapse is a specialised junction between a neuron and its target cell ie between a synaptic knob and a dendrite. The arrival of an impulse at the synaptic knob causes the release of neurotransmitters such as acetylcholine, from vesicles into the synaptic cleft or gap. The neurotransmitter diffuses rapidly across the synaptic cleft and combine with the receptors in the target cell membrane. This causes a response in the target cell. An enzyme destroys the neurotransmitter in the receptor freeing it for the next impulse Chemical transmission across the synapse allows amplification of signals and ensures the signal only travel in one direction. The major disadvantage is the delay of five milliseconds (one two-hundredth of a second) to transfer the signal.

Reflex Action

A reflex action is a very fast unconscious response to a stimulus. Examples of reflex action: knee jerk, eye blink, pupil size alteration, closure of the glottis on swallowing. A reflex arc is a specific nerve pathway involved in a fast, unconscious response to an unexpected stimulus.
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Spinal Reflex Action
Pain and pressure receptors in the skin are stimulated. Sensory (afferent) neurons carry the impulses to the spinal cord by way of the dorsal root. An interneuron picks up the impulse from the sensory and transmits it to the motor (efferent) neuron. At the same time the impulse is also transmitted to the brain. The motor neuron stimulates the specific effector organ to make the appropriate response e.g. muscles in the arm are stimulated to contract pulling the hand away from a pin. 

The knee jerk reflex shown above is unusual in that it is a 2 neuron reflex response. The sensory neuron links by synapse to the motor neuron. Most other reflex pathways involve a third intermediate or interneuron.

Nervous system disorder

Parkinson’s disease is a progressive movement disorder marked by tremors, rigidity, slow movements and posture instability. It occurs when cells in one of the movement-control centers of the brain begin to die for unknown reasons Certain nerve cells, in the movement control centres of the brain,have the vital job of producing dopamine, a compound that relays messages between parts of the brain that tells

muscles how to move smoothly. People develop Parkinson's disease when these cells-which help control muscle movements-stop working.

There is no cure for Parkinson's disease at present, but medications such as levodopa can be prescribed. The brain converts levodopa into dopamine,
Sense Organs
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Structure of the Eye

Sclera: tough outer white layer of the wall of the eye. 

Cornea: transparent ‘window’ of the eye. 

Iris: the coloured sheet of muscle, controls the pupil size so controls entry of light. 

Suspensory Ligaments: transfer the pull of the ciliary body to the lens. 

Lens: focussing of light onto the retina. 

Retina: light sensitive layer of rods and cones converting light into nerve impulses. 

Fovea or Yellow Spot: a tiny area of densely packed cones for detailed and coloured vision. 

Choroid: a black-pigmented layer preventing internal reflection of light. 

Ciliary Body: a ring of muscle controlling the shape of the lens.

Blind Spot: exit point of the optic nerve cutting through the retina so no rods or cones here. 

Optic Nerve: carries the impulses from the rods and cones to the visual centre of the brain. 

Aqueous Humour: a clear liquid in front of the lens maintaining the shape of the cornea. 

Vitreous Humour: a clear jelly offering support and shape to the back of the eye. 

.Pupil: a hole in the iris letting light into the back of the eye.

Accomodation is the way the lens changes shape to view either near or distant objects. To view near objects the cilary muscles contract, the suspensory ligaments relax and the lens becomes fatter or more convex.

Eye Defects and Correction
Short Sight (myopia)
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The eye can view close objects clearly but distant objects are out of focus. Light rays are focussed short of the retina because the eyeball is too long or the focussing elements of the eye are too strong. This is corrected by a concave (divergent) lens to widen the angle over which the light rays have to be refracted. 

Long Sight (hypermetrpia)
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Can view distant objects clearly but close objects are out of focus, The focal point is behind retina. The eyeball is too short or the focussing elements of the eye are too weak. Use a convex (convergent) lens to reduce the angle over which the light rays have to be refracted. 


The Ear

The ear controls both hearing and balance.

Pinna: collects sound waves and channels them into the external auditory canal. 

External Auditory Canal: earwax and hairs prevent foreign material entering the ear. 

Eardrum (tympanum): vibrates with the same frequency as the sound waves beating against it. 

Ear Ossicles (hammer, anvil, stirrup): transmit and amplify the vibrations of the eardrum to the inner ear. 

Eustachian Tube: when it opens it equalises the air pressure on both sides of the eardrum 

Oval Window: a flexible partition allowing transfer of vibrations to inner ear. 

Round Window: a flexible partition to deaden the pressure changes in the inner ear. 

Cochlea: conversion of sound waves into nerve impulses. 

Auditory Nerve: carries impulses from the cochlea to the brain.

Semicircular Canals: detection of direction of motion and acceleration — balance. 

[image: image8.png]THE EYE LS

Aqueous humour
Vitreous humour

Conjunctiva Choroid

Cornea

Fovea
(yellow spot)

Optic nerve

To the

Suspensory brain

ligaments

muscle



Utricle and Saccule: detection of acceleration and head position related to gravity — balance. 

Vestibular Nerve: carries impulses from the balance organs to the cerebellum.

Ear Defects and Correction

Deafness can be caused by exposure to loud sounds, drugs or ear infections. Damage to the eardrum can sometimes be repaired by surgically grafting new tissue. Deafness in children can also be caused by a build up of fluid in the middle ear. This occurs when the eustachian tube becomes blocked . This is treated by the removal of the adenoid gland (a lymphatic gland around the throat which protects against infection) and inserting a grommet in the ear to allow the eardrum to drain excess fluid.
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