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Unit 1:  MAINTAINING DYNAMIC EQUILIBRIUM II

Suggested Time: 23 Hours
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A.
Analyze the nervous system and explain its structure and dynamics (116-7)

p.392-393
1.
Explain the basic structure and function of the central nervous system. Include:



(i) brain



(ii) spinal cord

THE FUNCTIONS OF THE BRAIN 
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The human brain is a complex organ that allows us to think, move, feel, see, hear, taste, and smell. It controls our body, receives information, analyzes information, and stores information (our memories). 
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The brain produces electrical signals, which, together with chemical reactions, lets the parts of the body communicate. Nerves send these signals throughout the body. 

Much of the information about the brain was gained from studying people with brain injuries, EEG & direct electrical stimulation of neurons within the brain. This technique was pioneered by Canadian doctor W. Penfield in the 1950's.

More has been learned in the last 10 years than ever before through new technologies - MRI, CAT scans, PET scans.

Made up of ~ 100 billion neurons. Surprisingly, the brain has no pain receptors.

Is not smooth on the surface but folded and wrinkled (convolutions) to increase overall surface area.
SIZE OF THE HUMAN BRAIN 
The average human brain weighs about 3 pounds (1300-1400 g). 
At birth, the human brain weighs less than a pound (0.78-0.88 pounds or 350-400 g). As a child grows, the number of cell remains relatively stable, but the cells grow in size and the number of connections increases. The human brain reaches its full size at about 6 years of age. 
COMPOSITION OF THE BRAIN 
The brain consists of gray matter (40%) and white matter (60%) contained within the skull. Brain cells include neurons and glial cells. 

The grey matter consists of neural tissue that contains sensory neurons, motor neurons, and interneurons.  It is found in the spinal cord as well.  The grey colour is a result of the cell bodies and their short, non-myelinated fibres.

The white matter is found around the grey matter.   Its colour results from the presence of myelinated axons of interneurons, running together in bundles called tracts.  Ascending tracts carry information to the brain while descending tracts carry information from the brain.
The brain has three main parts: the cerebrum, the cerebellum, and the brain stem (medulla). 

NOURISHMENT OF THE BRAIN 
Although the brain is only 2% of the body's weight, it uses 20% of the oxygen supply and gets 20% of the blood flow. Blood vessels (arteries, capillaries, and veins) supply the brain with oxygen and nourishment, and take away wastes. If brain cells do not get oxygen for 3 to 5 minutes, they begin to die. 
Cerebrospinal fluid (CSF) surrounds the brain. 
The Spinal Cord

The spinal cord links the brain to the rest of the body. Vertebrates have their spinal cords encased in a series of (usually) bony vertebrae that comprise the vertebral column.

The gray matter of the spinal cord consists mostly of cell bodies and dendrites. The surrounding white matter is made up of bundles of interneuronal axons (tracts). The spinal cord is also involved in reflexes that do not immediately involve the brain.  

[image: image2.png]


 [image: image3.png]‘Spinal Cord Structure





[image: image13.wmf]1

 

1

 

2

 


THE NERVOUS SYSTEM 
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The brain and spinal cord make up the central nervous system (CNS). The brain is connected to the spinal cord, which runs from the neck to the hip area. The spinal cord carries nerve messages between the brain and the body. 
The nerves that connect the CNS to the rest of the body are called the peripheral nervous system. 
In general, the somatic nervous system — which contains both sensory and motor neurons — allows the organism to react to the outside world. The autonomic nervous system contains only motor neurons and is concerned with homeostatic processes within the body.  The autonomic nervous system controls our life support systems that we don't consciously control, like breathing, digesting food, blood circulation, etc. 
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Central Nervous System


p. 393
2.
Explain how the nervous system is protected.  Include:

(i) skull


(ii) meninges


(iii) cerebrospinal fluid

i)
Skull

The cranium (the top of the skull) surrounds and protects the brain. The spinal cord is surrounded by vertebrae (hollow spinal bones). Also, some muscles serve to pad and support the spine. 
ii)
Meninges

The cells of the nervous system are quite fragile and need extensive protection from being crushed, being infected by disease organisms, and other harm. The brain and spinal cord are covered by a tough, translucent membrane, called the dura matter. 

iii)
Cerebrospinal fluid (CSF)

A clear, watery liquid that surrounds the brain and spinal cord, and is also found throughout the ventricle (brain cavities and tunnels). CSF cushions the brain and spinal cord from jolts. 
More subtly, the blood-brain barrier protects the brain from chemical intrusion from the rest of the body. Blood flowing into the brain is filtered so that many harmful chemicals cannot enter the brain.
p.399-401
3.
Explain the basic structure and function of the brain. Include:



(i) 
cerebrum



(ii) 
cerebellum



(iii)
medulla oblongata

(iv) 
pons 

(v) 
midbrain 

(vi)
hypothalamus

(vii) 
thalamus

(viii) 
corpus callosum

Students should understand that the basic function of the cerebrum is to sort and  interpret all the information from our senses. It is the part of the brain that makes  humans different from animals because it is the centre of human consciousness.  Students should also understand that the cerebrum can be divided into two hemispheres (left and right) or into four lobes(frontal, parietal, temporal,  occipital). For this course it is not necessary for students to know the function of each hemisphere or lobe individually.
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The brain has three main parts, the cerebrum, the cerebellum, and the brain stem. The brain is divided into regions that control specific functions. 
(I)
THE CEREBRUM


(
centre for thought, reasoning, problem solving, memory storage... this is what separates humans from all other animals. 


(
sorts and interprets all info. from our senses (unless perceived as an immediate threat- these are controlled by the hypothalmus).


(
top outermost layer is known as the cerebral cortex - controls sensations, voluntary movement (in conjunction with the cerebellum) and all the thought processes associated with consciousness.


(
Has a deep groove in the middle separating it into the left & right hemispheres. These hemispheres are linked by the corpus callosum, a collection of nerves.

Also divided into 4 lobes (figure 12.12, page 400):



1. Frontal - 
motor control, speech and thought processes.


2. Parietal -
taste, sensory information coming from skeletal muscles and skin

3. Occipital - 
vision

4. Temporal -
hearing, processing language and the meaning of words, and smell
	Frontal Lobe
	Occipital Lobe
	Parietal Lobe
	Temporal Lobe

	Behavior 
	Vision 
	Sense of touch 
	Auditory memories 

	Abstract thought processes 
	Reading 
	Appreciation of form through touch 
	Some hearing 

	Problem solving 
	
	Response to internal stimuli 
	Visual memories 

	Attention 
	
	Sensory combination and comprehension 
	Some vision pathways 

	Creative thought 
	
	Some language and reading functions 
	Other memory 

	Some emotion 
	
	Some visual functions
	Music 

	Intellect 
	
	
	Fear 

	Reflection 
	
	
	Some language 

	Judgment 
	
	
	Some speech 

	Initiative 
	
	
	Some behavior and emotions 

	Inhibition 
	
	
	Sense of identity 

	Coordination of movements 
	
	
	

	Generalized and mass movements 
	
	
	

	Some eye movements 
	
	
	

	Sense of smell 
	
	
	

	Muscle movements 
	
	
	

	Skilled movements 
	
	
	

	Some motor skills 
	
	
	

	Physical reaction 
	
	
	

	Libido (sexual urges)
	
	
	


Right Hemisphere (the representational hemisphere) 
· The right hemisphere controls the left side of the body 

· Temporal and spatial relationships 

· Analyzing nonverbal information 

· Communicating emotion 

Left Hemisphere (the categorical hemisphere) 
· The left hemisphere controls the right side of the body 

· Produce and understand language  

(II)
THE CEREBELLUM 
· located above and on both sides of the medulla

· takes up 10% of the brain’s volume but has 50% of the total neurons

· controls all voluntary movement (muscles) and some involuntary movement.

· responsible for movement, coordination (muscle tone), and balance (equilibrium).
· Over time the cerebellum takes over & ‘automates’ many of the activities (practice). These tasks are then done effortlessly without thought. i.e. walking, sports, etc.
THE BRAIN STEM 

collective term referring to Medulla, Pons & midbrain
(III)
MEDULLA OBLONGATA 


(
attached to the spinal cord at the base of the brain


(
controls vital functions such as heart rate (cardiac centre), blood flow & pressure (vasomotor centre)and rate/depth of breathing (respiratory centre)


(
controls many of our reflexes - vomiting, coughing, hiccuping, swallowing 

(IV)
PONS


(
located just above the medulla 


(
functions with the medulla to regulate breathing & reflexes related to head movement (autonomic functions).


(
serves as a relay centre linking the cerebrum with the rest of the CNS.

(V)
MIDBRAIN


(
small section near the Pons


(
involved in sight & hearing

(VI)
HYPOTHALAMUS  
· adjacent to thalamus (located more towards the front of the brain)
· controls body temperature, blood pressure, sleep & emotions.

· acts as a control centre for the autonomic nervous system - sympathetic & parasympathetic systems.

· plays a significant role in the endocrine system (chapter 13)
· Moods and motivation 

· Sexual maturation 

· Hormonal body processes

(VII)
THALAMUS


(
located in the centre of the brain...


(

a relay centre - it receives sensations of heat, cold, pain, touch.  Low/mild sensations are relayed to the cerebrum which may/may not respond.  Stronger sensations are relayed to the hypothalamus for immediate response.

(VIII)
CORPUS CALLOSUM 

(
A layer of white matter made up of axons.

(
Transfers impulses form one hemisphere to the other.  


Peripheral Nervous System

p. 392-394
4.
Describe the basic functions of a peripheral nervous system. Include:


(i) autonomic



A)
sympathetic

B)
parasympathetic


(ii) somatic

The Peripheral Nervous System (PNS) includes the nerves that lead into and out of the CNS.  It is divided into two systems;



(i)
Autonomic Nervous System, and



(ii)
Somatic Nervous System.



(i)
Autonomic Nervous System



involved in involuntary control.  

relays information to the internal organs that are not under the conscious control of the individual.  

controls some of the most vital functions of the body - heartbeat, blood flow through the arteries, breathing, digestion, excretion, etc. This system is made up of;

A)
sympathetic nervous system

speeds up muscle activity and activates in times of stress; “fight or flight response”.

 ex. Increases heart rate, breathing rate, nervousness

B)
parasympathetic nervous system

          
the network of nerves that counteract the sympathetic nervous system to slow down heart rate and relax muscles


(ii)
Somatic Nervous System


relays information to and from skin, sense organs, and skeletal muscles that are under conscious control of the individual



Consists of 18 pairs of spinal nerves & 12 pairs of cranial nerves



Neurons are organized into bundles called nerves.

Effect of Sympathetic and Parasympathetic Nervous Systems on Parts of the Body

	PARTS OF THE BODY
	SYMPATHETIC NERVOUS SYSTEM
	PARASYMPATHETIC NERVOUS SYSTEM

	EYES (pupil)
	dilate
	constrict

	SALIVARY GLANDS
	secrete saliva
	stop secretions

	BRONCHIOLES (lungs)
	dilate
	constrict

	HEARTBEAT
	speed up
	slow down

	ADRENAL GLAND
	secrete adrenaline
	

	STOMACH
	decrease secretions; slow peristalsis
	increase secretions; speed up peristalsis

	SMALL INTESTINE
	decrease motility
	increase motility

	LARGE INTESTINE
	decrease motility
	increase motility

	COLON
	retain colon contents
	empty colon

	BLADDER
	delay emptying
	empty bladder


B.
Explain how the nervous system helps to maintain homeostasis 
p. 392
5.
Identify requirements necessary for a nervous response to occur. Include:




(i) sensory receptors (skin, eye, ear)




(ii) impulse transmission (neurons)




(iii) interpretation and analysis of impulses (brain, spinal cord)




(iv) effectors (muscle, gland)

The peripheral nervous system includes sensory receptors, sensory neurons, and motor neurons. The following is necessary for a nervous response to occur;

1.
Sensory receptors are activated by a stimulus (change in the internal or external environment). 

-
sensory receptors detect stimuli from touch, temperature, pressure, sight, smell, touch, hearing

-
they monitor position of skeletal muscles and joints

-
they monitor the activities of the viscera, taste, pain

2.
The stimulus is converted to an electronic signal and transmitted to a sensory neuron. 

-
Sensory neurons connect sensory receptors to the CNS. 

-
app. 10 million sensory neurons in body
3.
The CNS processes the signal. Interneurons are located entirely within the CNS and they interconnect the sensory neurons with the motor neurons.

-
app. 20 billion interneurons in body
-
analysis of sensory input
-
coordination of motor output
4.
The interneurons transmit a message back to an effector organ (an organ that responds to a nerve impulse from the CNS) through a motor neuron.
-
app. 1/2 million motor neurons in body

-
motor neurons carry signals from the CNS to the effector organs (muscles and glands)
-
effectors are the peripheral targets of motor neurons

-
effectors change their activities in response to motor neuron impulse
-
effectors are skeletal muscle, cardiac muscle, smooth muscle, or glands
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FROM SENSE ORGAN TO BRAIN
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The receptors in your sense organs are connected to your nervous system.  Nerve fibres carry information from receptors to your brain and spinal cord. Your brain and spinal cord are the two parts of your central nervous system.  They make sense of the information and cause responses.  We say that your brain coordinates your actions.

Suppose you are walking in Death Valley and see a snake.  You stop walking and stand very still.  You can do this because of your nervous system.

What type of stimulus travels from the snake

to your eye?

The receptors in your eyes send information as nerve impulses along nerve fibres to your brain.  A nerve impulse is a bit like a tiny electrical impulse.  Your brain lets you react or respond. You decide what to do.  Then your brain sends impulses to the muscles in your body to carry out your decision.

What is your response to seeing the snake?

Which parts of your body produce this  response?

Your brain coordinates the actions of all the muscles you use to stop you moving. Then you have to use your brain to think what to do next!

GETTING INFORMATION TO AND FROM YOUR BRAIN

Nerve fibres carry information to and from your brain.

To do this, they need to be very long. Each nerve fibre is

part of a cell called a nerve cell or neuron.  Sensory neurons carry impulses from your receptors to your brain. Motor neurons carry impulses from your

brain to the muscles and glands that respond. We call them effectors.

5 Describe the difference between the job of a sensory neuron

and the job of a motor neuron.
[image: image4.wmf]

Reflex Arc (see fig. 12.7, p. 396 Reflex arc)
Reflex responses involve all three types of neurons, but no brain involvement.  They go through the spinal cord.  The impulses travel directly to the spinal cord from the affected body part, crosses a small interneuron, and then moves to a motor neuron that transmits the impulse to a muscle, which contracts.
pp. 395, 404
6.
Describe the structure of the typical neuron and explain the function of each part. Include:

(i) dendrite

(ii) cell body

(iii) axon

(iv) axon terminal

(v) Schwann cells (myelin sheath and nodes of Ranvier)

(i) DENDRITE

-
primary site for receiving signals from other neurons

(ii) CELL BODY


-
contains the nucleus (also called the soma).  It is the metabolic center for the cell.
(iii) AXON


-
a tubular, narrow structure, which can range from 1 mm to a meter long and vary in thickness. The axon functions as a sort of conductor of electrical signals by transmitting impulses along its length.  

(iv) AXON TERMINAL


-
also called end brushes, terminal endings, or synaptic knob.


-


(v) SCHWANN CELLS (myelin sheath and nodes of Ranvier)

- 
speeds up wave of depolarization

-
covered with a fatty layer called myelin sheath

-
each Schwann cell is separated by a gap called the node of Ranvier.

- 
a myelinated neuron enables nerve impulses to jump from one node of Ranvier to the next speeding up the wave of depolarization to about 120 m/s ( many signals only move at 2m/s.)  Schwann cells have another important function. Most mature neurons do not reproduce.  If the outer layer of the Schwann cell ( neurolemma) is present in a neuron , the cell is capable of regenerating if the damage is not too severe.

-
Schwann cells cover most of the axon but leave bare sections at regular intervals called nodes of Ranvier. Nerve impulses which travel along a myelinated axon jump between these gaps. This process allows myelinated neurons to conduct impulses at twice the speed of unmyelinated neurons. 

-
Without the insulating effect of myelin, nerve impulses passing along one axon can generate impulses in nearby neurons, some of which stimulate muscle contraction. This can cause shivering and jerky movements of the muscles. People whose myelin sheaths are damaged, as a result of multiple sclerosis for example, have difficulties in controlling their muscles. 
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This is a high power shot of Nerve in Longitudinal section. At this magnification you can see what is know as the Nodes of Ranvier, (arrow 2). These are the gaps in between two Schwann Cells on a nerve fiber where Saltutory Nerve Conduction takes place. The two swellings on either side of the line are the ends of the schwann cells. The first arrow is pointing to either the nuclei of fibrobalst or schwann cell

pp. 395-396
7.
Describe the function of sensory neurons, motor neurons and interneurons.
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Sensory Neurons – 
carry impulses from the body’s sense organs to the central nervous system.  The end brushes of sensory neurons are found in the CNS.




ex.
neurons from the pain receptors, or hot/cold receptors to the brain and spinal cord.

Motor Neurons
-
transmit commands from the central nervous system to the muscles.  The dendrites of motor neurons are found in the CNS.




ex.
neurons from the brain and spinal cord to the muscles of your arms and legs.

Interneurons
-
nerve cells that act as links between a sensory neuron and a motor neuron.  It is found only in the CNS.

pp. 402-404
8.
Describe the transmission of an impulse along the length of a neuron. 



Include:


(i) the ion distribution of the neural membrane (rest, depolarization, repolarization)

(ii) threshold

(iii) action potential

(iv) all-or-none response
 
At Rest (Polarization)
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-
outside of neuron is positively charged compared to inside. At rest, there are relatively more sodium ions outside the neuron and more potassium ions inside that neuron.
-
potassium ions (K+) can cross through the membrane easily.  

-
chloride ions (Cl-)and sodium ions (Na+) have a more difficult time crossing

-
The negatively charged protein molecules (A-) inside the neuron cannot cross the membrane. 

-
In addition to these selective ion channels, a mechanism called the sodium/potassium pump uses energy to move three sodium ions out of the neuron for every two potassium ions it puts in. 

[image: image22.wmf]-
Finally, when all these forces balance out, and the difference in the voltage between the inside and outside of the neuron is measured, you have the resting potential. The resting membrane potential of a neuron is about -70 mV (mV=millivolt) - this means that the inside of the neuron is 70 mV less than the outside. 

 
 
                   2.  Depolarization        
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-
Action potentials are caused by an exchange of ions across the neuron membrane. A stimulus first causes sodium channels to open. Because there are many more sodium ions on the outside, and the inside of the neuron is negative relative to the outside, sodium ions rush into the neuron. Remember, sodium has a positive charge, so the neuron becomes more positive and becomes depolarized. It takes longer for potassium channels to open. 

-
When they do open, potassium rushes out of the cell, reversing the depolarization. Also at about this time, sodium channels start to close. This causes the action potential to go back toward -70 mV (a repolarization). 

-
The resulting difference in charge during depolarization is called the action potential.  Action potentials occur at cell bodies and dendrites as well.
-
 depolarization at one point on the axon causes the neighbouring Na+ channels to open, and the depolarization continues down the length of the axon
                   
                   3.  Repolarization
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→ after the Na+ channels open, K+ channels reopen to cause K+ to move out.  At the same time, Na+ channels close.
→ the sodium/potassium pump restores the original concentrations of Na+ and K+ by pumping Na+ out and K+ in.
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This entire process of depolarization and repolarization occurs very quickly.  An axon can send many impulses along its length every second if it is sufficiently stimulated.

 
Refractory period: the brief time between the triggering of an impulse along an axon and the axon readiness for the next impulse.  During that brief time, the axon cannot transmit an impulse.  For many neurons, the refractory period is about 0.001 s.
 
As mentioned earlier, myelinated neurons transmit impulses much quicker than unmyelinated ones.  This is due to the fact that depolarization only occurs at the nodes of Ranvier.  In a sense, the impulse jumps from node to node until it reaches the end of the neuron (saltatory conduction).  Speeds of impulses on myelinated neurons can reach 120 m/s.  
  The All or None Response
For an impulse to be started in a nerve cell, the stimulus must have a certain minimum strength.  Each cell has a minimum level of sensitivity, or threshold.  If the strength of the stimulus is below that threshold, the stimulus cannot start impulses in the neuron.  Any stimulus above the threshold will start impulses in the neuron.  All the impulses are the same size and pass along the neuron at the same rate.  

All or none principle: if an axon is stimulated sufficiently (above the threshold), the axon will trigger an impulse down the length of the axon.  If not, the impulse is not triggered.
It is analogous to firing a gun; you have to use enough power to pull the trigger and any less will cause the gun not to fire.  Similarly, pressing the trigger harder does not cause the bullet to go faster.  With neurons (like guns), axons cannot send strong or weak responses.  Strong environmental stimuli are determined by other things: for example, the number of neurons activated and the type of neurons activated (some neurons have higher thresholds than others).

9.
Describe the transmission of an impulse across a synapse and the effects of neurotransmitters involved. Include:

(i) 
acetylcholine

(ii) 
noradrenaline

(iii) 
glutamate

(iv) 
GABA

(v) 
dopamine

(vi) 
serotonin

The Synapse (see Fig. 12.16, p. 405)
 Synapse: 
junction between a neuron and another neuron or muscle cell
Neurons do not directly connected with other neurons.  Instead, there are spaces which allow impulses to be spread to several surrounding neurons, not simply one.
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When the action potential reaches the nerve terminal, voltage-dependent Ca2+ channels open and Ca2+ rushes into the neuron terminal due to a greater extracellular concentration.   This influx of calcium ions triggers a series of events, which ultimately results in the release of the neurotransmitter from a storage vesicle into the synaptic cleft. The neurotransmitters are manufactured in either in the cell body or in the axon and neuron terminal

The first step in this process involves freeing the neurotransmitter-containing vesicles from the bonds that hold them to the cytoskeleton. The vesicles are then free to travel to the pre-synaptic membrane and fuse with it.  Neurotransmitters are then released into the synaptic gap. 

The postsynaptic neuron has receptors that will specifically bind these neurotransmitters. The neurotransmitter will either excite or inhibit the firing of the postsynaptic neuron.

After its recognition by the receptor, the neurotransmitter must be inactivated so that it does not continually occupy the receptor sites of the postsynaptic cell. Inactivation of the neurotransmitter avoids constant stimulation of the postsynaptic cell, while at the same time freeing up the receptor sites so that they can receive additional neurotransmitter molecules, should another action potential arrive.  Enzymes in the cleft inactivate the neurotransmitters or neurotransmitters are taken back into the axon and recycled. Neurotransmitters have specific enzymes in the synaptic cleft such as acetlycholinesterase for acetylecholine.
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Step 1. The neurotransmitter is manufactured in the endoplasmic reticulum by the neuron and stored in vesicles at the axon terminal.
Step 2. When the action potential reaches the axon terminal, it causes the vesicles to fuse with the cell membrane and  release the neurotransmitter molecules, ie. acetylcholine, into the synaptic cleft.
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Step 3. The neurotransmitter diffuses across the cleft and binds to receptors on the post-synaptic cell. 

Step 4. The activated receptors cause changes in the activity of the post-synaptic neuron (inhibitory or excitory).
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Step 5. The neurotransmitter molecules are released from the receptors and diffuse back into the synaptic cleft.
Step 6. The Neurotransmitter is re-absorbed by the post synaptic neuron. This process is known as Reuptake.
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10.
Describe the critical role of cholinesterase in nerve transmission.

Acetylcholine - released by all motor neurones, activating skeletal muscles

- involved in the parasympathetic nervous system (relaxing responses)
                      
-
acetylcholine is released into the synapse and binds to the postsynaptic receptors

-
cholinesterase is released from the presynaptic membrane

-
acetylcholine is released from the receptor sites on the postsynaptic membrane

-
cholinesterase breaks down acetylcholine into acetic acid (same compound found in vinegar) and choline

-
the presynaptic membrane reuptakes the choline

-
without cholinesterase, the postsynaptic membrane would continue to stimulate the receptor sites and fire the neurons.

11.
Identify the role of certain compounds to neuron function (oxygen, glucose, ATP,  sodium ions).
-
Cells within the nervous system require enormous amounts of energy to function. This energy is provided by the processing of glucose and the production of ATP  within these tissues, requiring an adequate supply of carbohydrates and oxygen (Na+/K+  pump). ATP energy is required to operate the sodium-potassium pump which convert cellular chemical signals into electrical signals along a nerve cell and in between individual nerve cells (i.e., synapse).

12.
Define reflex arc.



Reflex arc: It is a nerve path that leads from a stimulus to a reflex action.

A) 
Sensory neuron receives a stimulus (such as heat or pain) that triggers nerve endings in hand. The nerve endings are dendrites of a sensory neuron. A strong stimulus is required to activate the neuron.

B) 
An impulse travels along this neuron and goes to the spinal cord where the signal is passed on to interneurons — (link between sensory and motor neurons).

C) 
A motor neuron is stimulated and transmits an impulse along its axon. The motor neuron triggers contractions of muscles in your arm and you pull your hand away.

D) 
While this happens, other interneurons in the spinal cord transmit a message to your brain making you aware of what has happened.
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13.
Describe disorders linked to the nervous system and their effect on homeostasis of the  system and the organism as a whole. Include:

(i) Multiple Sclerosis

(ii) Alzheimer’s Disease

(iii) Parkinson’s Disease

(iv) Meningitis

(v) Huntington’s Disease

14.
Analyze why and how technologies related to the treatment of nervous system disorders were developed and improved over time.  Include the technologies:

(i) MRI

(ii) EEG

(iii) CAT Scan

(iv) PET Scan

[image: image30.wmf] 

1.  MRI

- 
Magnetic Resonance Imaging
[image: image31.png]


- 
uses a combination of large magnets, radio frequencies, and computers to produce detailed images of the brain and other structures in the body
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 2.  EEG

-
electroencephalogram
-
Electrodes are attached to the forehead and scalp and brain waves are recorded

-
Printout of brain waves help diagnose certain disorders like sleep disorders and locating tumors
 

3.  CAT Scan
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-  Computed Axial Tomography scan (also referred to as CT scans)


-
takes a series of the cross-sectional X-rays to create a computer generated three dimensional image of a part of the body.  Instead of finding the outline of bones and organs, a CAT scan machine forms a full three-dimensional computer model of a patient's insides. Doctors can even examine the body one narrow slice at a time to pinpoint specific areas. 

15.
Describe the methods used to treat stroke and spinal cord injury.

16.
Describe how the use of  prescription and nonprescription drugs can have a  role in maintaining or disrupting homeostasis.  Include:
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(i) anaesthetics

(ii) prescription drugs (OxyContinTM, ValiumTM, RitalinTM)

(iii) illegal drugs (marijuana, ecstasy, cocaine)

(iv) legalized drugs (alcohol, nicotine, caffeine)

pp409-413
17.
Describe the general structure and function of the eye. Include:

(i) lens

(ii) iris

(iii) retina

(iv) cornea

(v) choroid layer

(vi) fovea centralis

(vii) rods

(viii) cones

(ix) pupil

(x) blind spot

(xi) optic nerve

(xii) aqueous humour

(xiii) vitreous humour
pp409-413 
18.
Trace the path of light through the eye and explain how the amount of light entering the eye is regulated.

Light enters the eye and is bent or refracted by the cornea (the window of the eye) through the pupil (the opening in the iris). This light passes through the lens (located behind the pupil). This completes refraction by fine tuning the focused light onto the retina. The retina changes the light (energy) into electric impulses that are carried through the optic nerve to the vision center (occipital cortex) of the brain where the image is interpreted.  The retina, a sheet of neurons at the back of the eye that any physician can see through an ophthalmoscope, is the only part of the brain that is visible from outside the skull.
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Light from afar is bent by the stretched lens to strike the retina, and how light from a closer source is bent even more sharply by the relaxed lens to strike the retina.  This is accommodation.
pp411-413 
19.
Analyze and describe examples of disorders of the eye and where technologies for the correction of visual defects were developed based on scientific understanding.  Include:

– eye disorders (glaucoma, cataracts, astigmatism, myopia, hyperopia)

– treatments for the eye disorders (corneal transplant, laser surgery, corrective lenses,  lens replacement)

pp416-420 
20.
Describe the general structure and function of the ear. Include:
(i) pinna

(ii) tympanic membrane

(iii) ossicles (i.e., malleus, incus, stapes)

(iv) eustachian tube

(v) semi-circular canals

(vi) cochlea

(vii) auditory nerve

pp415-416 
21.
Trace the pathway of sound through the ear
22.
Analyze and describe examples of disorders of the ear and where technologies for the correction of auditory defects were developed based on scientific understanding. 

– ear disorders – conduction deafness, nerve deafness

– treatments for ear disorders 

- eustachian tube implants, hearing aids

23.
Evaluate, considering ethical issues, the consequences of medical treatments for visual and auditory disorders.

– sense of exclusion

– mandatory organ donation
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depolarization – threshold stimulus, open, close repolarization – open, close, restore
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Preliminary evidence suggests serotonin reuptake inhibitors like Prozac and Zoloft may also exacerbate the LSD flashback syndrome.
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