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Intro to the Biological Perspective

The Biological perspective of Psychology encompasses all of the physical attributes of the human body that play a part in how we act, think or feel.  These actions and reactions are the result of our built in complex electrochemical communication system, the nervous system.

Information such as sight, touch or smell are transmitted along neural pathways which are basically nerve cells passing information from one to another.  Nerve cells are sometimes called neurons.  Neurons don’t actually touch one another, instead there is a small gap in-between these cells.  This gap is called the synaptic gap and the cells make use of small chemical transmitters called neurotransmitters to communicate to each other and pass on information such as “Ouuch that frying pan is burning my hand!”.  If something gets in the way of these neurotransmitters, then the information becomes muddled or even blocked.  This is what most drugs do to your nervous system.  The chemicals in drugs get in the way of these neurotransmitters and your senses “loose touch with reality”.  Drugs such as morphine and cocaine interrupt your neurotransmitters resulting in a change of mood, perception or feelings (pain relief).
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Directions: READ pages 44-53 from Psychology – An Introduction by Ben B. Lahey, and answer the following questions;

1. On a separate piece of paper, define the following terms;

Spinal Cord

Neuron

Dendrites

Axons


Synapse

Neurotransmitters

Central Nervous System 

Peripheral Nervous System

2. Answer the following questions using COMPLETE SENTENCES;

a. In your own words, describe what role that the myelin sheath plays in neural transmissions, and how is the myelin sheath related to the disease of multiple sclerosis? (2 marks for quality of response and inclusion of details.)

b. In your own words, describe how neurotransmitters work and how can drugs like Thorazine and Prozak help with psychological disorders such as schizophrenia or depression? (2 marks for quality of response and inclusion of details) 

c. In detail, describe the difference between the Somatic and Autonomic nervous systems.  (2 marks for quality of response and evidence of thought)

d. In your own words, describe and provide an example as to how the autonomic nervous system can effect our emotions.  (2 marks for quality of response and inclusion of details)

3. Using the following diagram, label the basic components of the two common shapes of neuron.
You will be marked out of 6 for completion of the diagram.
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Nervous System:  The Biological Control Center

Excerpt from the text Psychology – An Introduction by Benjamin B Lahey

The nervous system is both a powerful computer and an complex communication system.  The complex mass of nerve cells called the brain is a computer that not only thinks and calculates, but also feels and controls actions.  The brain is connected to a thick bundle of long nerves running through the spine, called the spinal cord.  Individual nerves exit or enter the spinal cord and brain, linking every part of the body to the brain.  Some of these nerves carry messages from the body to the brain to keep the brain informed about what is going on in the body.  Other nerves carry messages from the brain to the body to regulate the body’s functions and the person’s behaviour.  Without the nervous system, the body would be no more than a mss of uncoordinated parts that could not act, reason, or experience emotions.  In other words, without a nervous system, there would be on psychological life.

Neurons:  The Units of the Nervous System

The basic units of which computers, telephone systems, and other electronic systems are made consist of individual wires, transistors, microchips and other components that transmit and regulate electricity.  These components are put together in complex patterns to create functioning systems.  The nervous system is similarly made up of components.  The most important unit of the nervous system is the individual nerve cell, or neuron.  We begin our discussion of the nervous system with the neuron, then progress to a discussion of the larger parts of the nervous system.

Parts of Neurons

Neurons range in length from less than a millimeter to more than a meter in length.  Yet all neurons are made up of the same parts.  The cell body is the central part of the nerve cell.  It contains the cell’s control centre, or nucleus, and other components of the cell necessary for the cell’s preservation and nourishment.  Dendrites are small branches that extend out from the cell body and receive messages from the other neurons.

The axons are small branches at the other end of the neuron that perform a function opposite that of the dendrites.  They carry messages away from the axon and transmit these messages to the next neuron.  The message transmitted along the axon may be picked up by the dendrites of one or more other neurons.  Neurons, then, have a cell body, dendrites, and an axon.  The shape and size of these parts can vary greatly, depending on what function the neuron serves.
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Neurons are grouped together in complex networks that make the largest computer seem like a child’s toy. The nervous system is composed of something on the order of 100 billion neurons, about as many as the number of stars in our galaxy.  Each neuron can receive messages from or transmit messages to a total of 1,00 to 10,000 other neural cells.  All told, your body contains trillions of neural connections, most of them in the brain.  These numbers are not important in their own right, but they may help us understand the incredibly rich network of neural interconnections that makes us humans.  Incidentally, be careful not to confuse the term neuron with the term nerve; they are not synonyms.  A nerve is a bundle of many long neurons sometimes thousands of them – outside the brain and the spinal cord.

Neural Transmission 

In a sense, each neuron is able to conduct an electrical impulse from the tip of its dendrite to the end of its axon because of two special characteristics of neural cells.  First electrically charged molecules fill the neuron and the fluid that surrounds it. Second, neurons have a “skin,” or cell membrane, that allows some molecules to pass though it while blocking others out.  During a neural impulse, electrically charged particles move in and out of the membrane in a way that creates a flowing electrical current.

Many axons are encased in a white fatty coating called the myelin sheath.  This sheath, which is wrapped around the axon like the layers of a jellyroll, provides insulation to the axon and greatly improves its capacity to conduct neural impulses.  In simplified terms, the myelin sheath speeds neural conduction by allowing the electrical disturbance to skip between its widely spaced gaps rather than flow the entire length of the neuron.  Sadly, the importance of the myelin sheath in neural transmission con be seen in victims of multiple sclerosis.  This disease destroys the myelin sheaths of many neurons leaving them unable to operate at normal efficiency.  As a result, individuals with multiple sclerosis have severe difficulties controlling their muscles and suffer serious vision problems.

[image: image5.jpg]Figure 2-4 Drugs that mimic or block natural
neurotransmitters. Part (a) shows a neurotrans-
mitter molecule stimulating a receptor. Part (b)
shows a drug molecule (an “agonist”) that is
similar enough to the neurotransmitter to mimic
its effects. This may, for example, produce a
temporary “high” by amplifying normal sensa-
tions of arousal or pleasure (as with opiate
drugs and cocaine). Part (c) shows a drug
molecule (an “antagonist”) enough like the natu-
ral neurotransmitter to occupy its receptor site
and block its effect, but not similar enough to
stimulate the receptor. Some poison and snake
venoms paralyze by blocking acetylcholine re-
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Synaptic Transmission

Neurons are linked together in complex chains, but they are not directly connected to each other.  Between the axon of one neuron and the dendrite of another is a small gap called the synapse, or the synaptic gap.  The ability of a neural message to cross this gap depends on chemical substances called neurotransmitters, which hare released from the knoblike tips of the axons across the gap. They stimulate the adjacent dendrite, causing the neural message to continue along the next neuron.  

Each of many different neurotransmitter substances operate in different parts of the brain. Because of this fact, the process of synaptic transmission in a particular portion of the brain can be altered through the use of drugs.  Drugs that chemically affect the function of one of these neurotransmitters can influence behaviour and experience in specific ways. Thus our emerging knowledge about neurotransmitters has made the use of drugs possible for helping to control anxiety, depression and other psychological problems.  Many of these drugs operate by increasing or decreasing the effectiveness of a specific neurotransmitter.  For example the drug Thorazine is apparently effective in partially alleviating the psychological disorder known as schizophrenia because it blocks the actions of the neurotransmitter in the part of the brain responsible for emotional arousal.  Other drugs like Prozak increase the amount of neurotransmitters which can make a person feel more elated or happy.   Drugs like marijuana and LSD also influence conscious experience by affecting or clouding other neurotransmitters.  

The capacity of the brain to process information is multiplied many times by the fact that not all neurotransmitters are excitatory.  Some axons transmit inhibitory substances across synapses, which make it more difficult for the next neuron to fire.  Thus, the brain is composed of a staggering network of “yes” and “no” circuits that process and create our experiences.

Divisions of the Nervous System

Neurons are the building blocks of the nervous system.  But they do not fit together to create a single, simple nervous system that serves only one function.  Ours is a nervous system with many different parts or divisions.  The major divisions of the nervous system are the central nervous system and the peripheral nervous system.  The central nervous system consists of the brain and the spinal cord.  The peripheral nervous system is composed of those nerves that branch from the brain and the spinal cord to all parts of the body.  Nerves of the peripheral nervous system transmit messages from the body to the central nervous system.  They also transmit messages from the central nervous system to the muscles, glands, and organs that put the messages into action.

Messages can only travel across the synapse in one direction.  So messages coming from the body into the central nervous system are carried by one set of neurons.  Messages going out from the central nervous system to the organs and muscles are carried by another set.

The peripheral nervous system is further divided into the somatic and autonomic nervous systems.  The somatic nervous system carries messages from the central nervous system to the muscles of the skeleton that control movements of the body.  These include voluntary movements, as when I type the words on a page, and involuntary movements, as when my eyes maintain fixation on the screen of my word processor in spite of changes in the position of my head.  The somatic nervous system also receives messages from the sense organs, muscles, joints and skin.

The autonomic nervous system is composed of nerves that carry messages to and from the glands and from the glands and visceral organs (heart, stomach, intestines, etc..). The autonomic nervous system only effects the skeletal muscles by influencing general muscle tension during stress.   The autonomic nervous system has three primary functions:

1. Essential body functions.  The nervous system automatically controls many essential functions of the body.  Heartbeat, breathing digestion, sweating and sexual arousal operate through he autonomic nervous system.

2. Emotion.  The autonomic nervous system also regulates emotion.  Have you ever wondered why you sometimes get a stomachache, diarrhea, a pounding heart, or a headache when you feel anxious?  It’s because the autonomic nervous system serves the function of regulating both the internal organs and the emotions. When a person becomes very emotional, the autonomic system often overdoes its job and throws our internal organs out of balance in minor, but uncomfortable ways.

3. Motivation.  Finally, the autonomic nervous system also plays an important role in the control of our motivations.  That is why we tend to overreact or experience other changes in our motives when we are anxious or depressed.

We generally are not conscious of the actions of the autonomic nervous system.  It carries out its regulation of the heart, lungs, intestines, sweat glands, and so on in an automatic way that does not require our awareness or intentional control.  It plays its role in motivation and emotion in an equally automatic way.  It is possible, however, to learn to exert more conscious control over the actions of the autonomic nervous system.  Through practice – and perhaps with the help of a psychologist – we can learn to think in ways that reduce emotional arousal or learn to relax the body in ways that accomplish the same thing.  Sometimes, people need to develop voluntary control over a particular function of the autonomic nervous system.  Individuals with high blood pressure, for example, can often learn to control their blood pressure if they are given precise information (feedback from a special recording instrument) on how well that biological function is being controlled.  The term biofeedback is now commonly used to describe this technique.
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