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Chapter 6: QUICK-CHECK answers


Chapter 6
Answers 
QUICK-CHECK questions
1
Why is it important for all individuals to have regular eye checks, particularly as they age?

Many eye defects can occur as one ages. In some cases where treatment is available, early detection means that treatment can begin sooner, and this may halt or slow the progress of the disease.

2
Explain what advice you would give to other members of your family if you found out that your great-grandmother became blind due to glaucoma.

You might advise your family that, because glaucoma is more prevalent in some families than others, any blood relative of your great-grandmother is at greater risk of developing the disease than a member of the general public. Hence, any blood relative should have their eyes tested for the first signs of the disease at regular intervals, particularly after they have turned 40 years. Early detection improves the chances of halting or delaying glaucoma by having appropriate treatment.

3
Distinguish between the members of the following pairs:

a
CNS and PNS

The CNS (central nervous system) comprises the brain and the spinal cord.

The PNS (peripheral nervous system) comprises the sensory (afferent) nervous system and the motor (efferent) nervous system.

b
sensory neuron and effector neuron

A sensory neuron carries impulses to the central nervous system from sensory receptors.

An effector neuron carries impulses away from the central nervous system to effector cells. 

c
axon and dendrite

A dendrite is one of the many branching extensions or projections that extend from the cell body of a typical motor neuron. Dendrites carry information into the neuron.

An axon is the single extension from the cell body of a typical motor neuron. An axon carries impulses away from the neuron. 

d
sensory and motor nervous systems

The sensory nervous system contains the sensory neurons that carry impulses to the central nervous system (CNS) from the external environment via the sense organs.

The motor nervous system contains the motor neurons that carry impulses away from the central nervous system (CNS) to effector cells.

e
somatic sensory neurons and visceral sensory neurons

Somatic sensory neurons convey information from the external environment gained by the sense organs to the central nervous system (CNS).

Visceral sensory neurons convey information to the central nervous system (CNS) from the internal environment.

f
autonomic and somatic nervous systems.

The autonomic nervous system conveys the nerve impulses that regulate the internal environment.

The somatic nervous system conveys nerve impulses to skeletal muscles.

4
Of what importance is the myelin sheath to a neuron?

The presence of the myelin sheath, which is a fatty insulating sheath along a nerve fibre, increases the rate at which a nerve impulse is transmitted along that axon as compared with an unmyelinated nerve fibre.

5
In a resting neuron, is the charge on the outside of its membrane positive or negative with respect to the inside?

The charge on the outside of the membrane of a resting neuron is positive with respect to the inside.

6
Where would you find the following:

a
a synapse?

A synapse is found at the functional junction or contact position between two neurons or between a neuron and an effector cell. There is a gap at the synapse, since the neurons do not connect directly (see figure 6.11).

b
a connecting neuron?

A connecting neuron, also known as an interneuron, is typically found in the CNS and acts as a link between a sensory neuron and an effector neuron (see figure 6.9).

7
Briefly describe the events that occur at a nerve–muscle junction.

The sequence of events occurring at a nerve–muscle junction is:

· A nerve impulse reaches the end of the axon of a neuron and activates vesicles in the region to release a transmitter substance.

· The transmitter substance, such as acetylcholine, is released from the end of the axon and diffuses across the small gap between the axon and the muscle and binds to receptors on the muscle membrane.

· The muscle reacts to the message received, such as by contracting in response to the transmitter substance message.

8
Name one common neurotransmitter chemical.

Acetylcholine is a neurotransmitter between nerve–muscle junctions.

9
Name one gland that is activated by neurohormones.

The pituitary gland is an example of a gland that is activated by neurohormones. Both anterior and posterior regions of the pituitary gland respond to signals from different neurohormones that are released by the hypothalamus and travel via the bloodstream to the pituitary gland.

10
Name two different ways in which animal toxins can cause the death of an individual.

Animal toxins can cause death of a human by:

· preventing impulses from passing along nerves

· causing paralysis by inhibiting the normal production of acetylcholine at presynaptic membranes of neurons

· preventing normal action on postsynaptic membranes.

11
What is the function of antitoxins and antivenom?

Antitoxins are injected into individuals who have been exposed to a particular animal toxin. A particular antitoxin reacts with a specific toxin and prevents its normal action. The effect of an antitoxin is more successful the sooner an individual receives the antitoxin injection after that person has been exposed to the toxin. 

Various antivenoms act against specific snake venoms. It is important to establish the kind of snake involved, and snake venom detection kits are available to enable this. Once the identity of the snake species is known, the appropriate antivenom is given. The reaction between the venom and antivenom inhibits the action of the venom.

12
What are the two large lobes of the brain called?

The two large lobes of the brain are called the cerebrum. Each lobe is called a cerebral hemisphere.

13
How do the two halves of the brain communicate with each other?

The two halves of the brain are connected by a bundle of millions of nerve axons that allow communication between the two halves of the brain. 

(Note: This connection is known as the corpus callosum.)

14
Name the part of the brain that controls many aspects of homeostasis.

The hypothalamus controls many aspects of homeostasis. It acts in this way through its release of many hormones.

15
What is the difference between the white and grey areas in the spinal cord?

The white area in the spinal cord, also called the ‘white matter’, is the area that contains the axons of neurons, with each axon being surrounded by a myelin sheath. The white appearance comes from the colour of the fatty material that forms the myelin. .

In contrast, the grey area of the spinal cord, also called the ‘grey matter’, is that area of the spinal cord that contains the cell bodies of the neurons.

(See figure 6.25.)

16
List two differences between nervous and hormonal control.

Differences between nervous control and hormonal control include:

· Actions controlled by hormones are much slower to be initiated than actions controlled by nerves. 

· Hormone-controlled actions are sustained for longer than nerve-controlled actions.

17
Explain why it is important for hormones to be inactivated after they have initiated an action.

Hormones circulate in the bloodstream and continue to act on tissues until they are inactivated. Different hormones take different times to act but excessive action may lead to excessive effect of the hormone. Excessive action is avoided by the hormone being broken down through metabolic pathways.

18
a
Name one variable that is monitored by the homeostatic mechanisms of the body.

A variable that is monitored by homeostatic mechanisms in the human body is arterial blood pressure. 

(Note: Other examples include core body temperature and blood glucose level.)

b
Name one sensor in the system and the message it is receiving.

In monitoring arterial blood pressure, the sensors are pressure receptors in the walls of arteries; one message that they detect is a fall in blood pressure in the circulatory system.

c
What is the response to the message received?

When a fall in blood pressure is detected, the message from pressure receptors in the arterial walls is conveyed to the central nervous system (CNS). The response is an increase in autonomic nerve impulses from the CNS that lead to the contraction of involuntary muscle tissue in the arterioles and an increase in the rate and force of the pumping action of the heart. This nerve action results in a rapid increase in a blood pressure.

(Note: In addition to these rapid changes in blood pressure, hormonal responses also occur when blood pressure falls, such as the release of the hormones adrenalin and noradrenalin from the adrenal gland. These hormones are released when the adrenal gland receives stimulation from the sympathetic nervous system.)

d
What is the effector in the example you have chosen?

In the example of falling blood pressure, the effector organ is the heart.

e
What happens in response to the effector?

The heart rate increases and there is an increase in blood pressure on the walls of arteries, and arterial blood pressure returns to normal.
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