SB I4U-Homeostasis

[image: image1.png]


The Brain-Drain
Name: _____________________________________

Part A Multiple Choice (10 marks)  Select the BEST answer to each of the following?
1. [image: image2.png]


Which part of the brain maintains posture, muscle tone, and motor coordination?

a) cerebrum





d) medulla

b) thalamus





e) pons

c) cerebellum

2. The human brain is protected by

a) meninges





d) all are correct
b) skull bones





e) a & b are correct

c) cerebrospinal fluid

3. The most distinguishing part of the human brain (compared to other organisms) is the

a) basal ganglia




d) hypothalamus

b) cerebrum




e) thalamus

c) hindbrain

4. The task of interpreting colour in one’s surrounding is MOST likely mediated by which of the following lobes of the brain?

a) frontal





d) occipital
b) parietal





e) anterial

c) temporal

5. At rest, which of the following statements is true about a neuron?

a) The cytoplasm has a higher concentration of sodium ions compared to the outside.

b) The cytoplasm has a lower concentration of potassium ions compared to the outside.

c) The outside of the neuron has a lower concentration of sodium ions compared to the inside.

d) The outside of the neuron has a higher concentration of potassium ions compared to the inside.

e) The cytoplasm has less positive charges compared to the outside.

6. Which of the following occurs when a stimulus depolarizes a neuron’s membrane?

a) Na+ ions diffuse out of the cell.

b) The action potential approaches zero.

c) The membrane potential changes from the resting potential to a voltage closer to the threshold potential.

d) The depolarization is all or none.

e) The inside of a neuron becomes more negative in charge relative to the outside.

7. Gray matter is

a) made up of three protective layers called meninges.

b) located on the outside of the spinal cord.

c) restricted to the brain.

d) populated cell bodies with short unmyelinated axons.

e) found in the ventricles of the brain.

8. Receptor sites for neurotransmitters are located on the

a) tips of axons




d) postsynaptic neuron
b) presynaptic membrane



e) nodes of Ranvier

c) membranes of synaptic vesicles

9. Put the events of a reflex arc in order:

a) Receptor, sensory neuron, motor neuron, interneuron, muscle

b) Sensory neuron, receptor, interneuron, Motor neuron, muscle

c) Muscle, sensory neuron, interneuron, motor neuron, receptor

d) Sensory neuron, brain, motor neuron, muscle

e) Receptor, sensory neuron, interneuron, motor neuron, muscle
10. A neuron is receiving multiple inputs along its dendrites.  Which of the following would BEST describe how this neuron would behave?

a) The neuron would fire no matter what.

b) The neuron would tally up the mere number of excitatory inputs versus that of the inhibitory inputs.  (eg. 6 versus 4)

c) The neuron would stay at rest due to confusion.

d) The neuron would integrate the information based upon the summed depolarization that occurs.

e) The neuron would short circuit.
Part B Comparison Matching (10 x ½ mark = 5 marks) Below are ideas related to the sympathetic and/or parasympathetic nervous system.  Draw an arrow from each idea showing which category they belong to. The first is completed for you; it is an example where it could go under either category.

	Sympathetic
	Idea/Concept
	Parasympathetic
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Part of the PNS

Fight or Flight Reflex

Nerves originate from the thoracic/lumbar regions of the spinal cord

Digestive action is favoured
Releases norepinephrine (noradrenaline)

Involuntary responses

Pupil Constriction
Vagus Nerve

Shorter preganglionic nerve, longer postganglionic nerve

Feces are retained in the colon/rectum
Heart rate increases


Part C Labeling (5 marks) Use the diagram below and then label the parts indicated in the chart below:


	Part Number
	Structure Name

	2.
	Corpus callosum

	5.
	Cerebellum

	6.
	Medulla oblongata

	8.
	Pituitary gland

	9.
	Hypothalamus


Part D Short Answer (5 marks) (MC)

Numbness and paralysis are both symptoms of tetrodotoxin poisoning stemming from a pufferfish meal that is not properly prepared.  Describe how the toxin would influence the nervous system leading to the symptoms observed.   Be sure to make a direct connection as to how the toxin impacts neuron action.  (5 marks)  Marks will be allocated based on how well the question is answered, rather than necessarily having 5 points.

The following questions from the pufferfish  case could be used to create an effective answer for this question.

13. What would happen to a neuron if it was exposed to tetrodotoxin? Be specific regarding its effect on the ability of a neuron to communicate.

When TTX binds to the sodium ion channels, it effectively prevents sodium ions from entering the channel. This would prevent the cell from depolarizing and block the cell from generating an action potential. Since the action potential is the signal that neurons use in cell-to-cell communication, the ability of a neuron to communicate would be inhibited.

14. Now that you have addressed some of the basic biology of this case, explain why Dr. Westwood experienced numbness after eating the pufferfish meal.

TTX inhibits neurons that transmit sensory information to the brain. Since TTX prevents the generation of action potentials in sensory nerves, the ability of the neurons to transmit sensory information will be inhibited. This loss of sensory information would be experienced as a “numbness” in areas exposed to the toxin.

15. Paralysis is a term used to describe the loss of function of muscle. If tetrodotoxin ’s effect is on neurons, why did Dr. Westwood experience paralysis?

Muscles contract after receiving signals from motor neurons. Since TTX prevents the generation of action potentials in these neurons, the ability of a motor neuron to generate this signal will be inhibited. The result would be the emergence of paralysis in the affected areas. Sodium ions also contribute to the action potential generated in muscle cells, so TTX may inhibit muscle activity directly.
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