Nervous System Review Sheet

1. List three functions of the nervous system and give a specific example of each.

· Reception of stimuli from environment (internal or external) and relay of info to CNS (Sensory division of PNS) – e.g. Receptors in your ear send a signal to the brain when the bell rings.

· Integration of stimuli to decide on a response (CNS) – e.g. Your brain receives the signal that the bell is ringing, along with signals from your eyes that tell you it is time for class to end and decides you should get up and move to your next class.

· Signaling effectors to produce a response (Motor division of PNS) – e.g. Your brain sends a signal to the muscles in your legs telling them to contract so you can stand up.

2. Refer to the diagram below to answer these questions:
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a) Identify the parts labeled a and b and describe their functions.

a = dendrites

b = axon

b) What is c? 

c = myelin sheath

c) How would a signal travel through this neuron differently if c were not present?

The myelin sheath is a layer of insulation.  It forces the nerve impulse to leap from node to node as shown above.  This allows the nerve impulse to travel much faster.  If the myelin sheath were missing, the nerve impulse would travel at a much slower speed.

d) What is d? Explain what happens when an action potential reaches d.
The structures labeled d are synaptic knobs.  When an action potential reaches the knobs, they release neurotransmitters that carry the signal across the synapse.  These neurotransmitters usually work by binding to receptor proteins in the membrane of the receiving neuron.  This binding opens gates that allow sodium ions to enter the cell.

3. Name two ways in which the structure of a neuron is well adapted to perform the functions of the nervous system.

A neuron’s structure is well adapted to the function of sending and receiving signals in many ways:

· A neuron has long projections that allow a single cell to extend over long distances.  This allows for easy transmission of signals.

· Neurons have a large cell body region for production of energy and manufacture of the correct membrane proteins.

· The cell membranes of neurons have specific transport proteins imbedded that regulate the passage of sodium and potassium ions into and out of the cell.  These proteins allow the cell to change the permeability of the cell in response to stimuli.

· Proteins imbedded in the membrane actively transport sodium out of and potassium into the cell. (Active transport)

· Many neurons have a myelin sheath to insulate the neuron, allowing faster transmission of signals

4. What organs are included in the central nervous system (CNS)?

Brain and spinal cord

5. List the major structures in a reflex arc in the order through which a nerve impulse would travel (Start with the stimulus.)

Receptors receive the signal from a stimuli and send an action potential toward the CNS through a sensory neuron.  When the signal reaches the spinal cord (CNS) it may synapse directly on a motor neuron or it may first synapse on an interneuron.  The interneuron would then pass the signal to a motor neuron which will carry the signal to an effector (generally a muscle or a gland).

6. Fill in the chart below to summarize the organization of the peripheral nervous system (PNS):



7. In a resting neuron, would the concentration of potassium ions be higher inside or outside the cell?

Potassium ions are in higher concentration inside the cell.

8. In a resting neuron, would the concentration of sodium ions be higher inside or outside the cell?

Sodium ions are in higher concentration outside the cell.

9. In a resting neuron, the plasma membrane separates ions on the inside of the cell from those on the outside.  There is a net negative charge on the inside of the membrane. This creates a voltage across the membrane of -70 mV that is called the resting  potential.
10. Sodium and potassium ions inside and outside a neuron don’t reach equilibrium because the cells expend energy to pump these ions from areas of low concentration to regions of high concentration.  This is an example of active transport. (It is called the sodium-potassium pump.)
11. When a neuron is stimulated, the membrane becomes more permeable to sodium ions.  The diffusion of these ions into the cell causes depolarization, a decrease in the charge difference across the membrane.

12. When a stimulus is strong enough that the membrane depolarizes to the threshold, gates open on many channels, allowing sodium ions to rush into the cell.  This sudden depolarization is called an action potential
13. Explain what is meant when biologists say the action potential is “all or none”.

If a stimulus is sufficiently strong to depolarize a neuron to the threshold potential, an action potential will be formed.  The strength of the action potential does not vary with stronger stimuli.  The body will detect stronger stimuli by sending more action potentials per second, by the strength of all action potential is always the same.

14. How is the nerve signal is transmitted across the synaptic cleft?  

When an action potential reaches the synaptic knobs, vesicles of chemicals called neurotransmitters are released into the synaptic cleft (the space between the axon terminal of the first neuron and the dendrites of the second).  These neurotransmitters diffuse across the synaptic cleft and bind to proteins in the plasma membrane of the receiving cell.  When they bind to the receptors, they open gates that allow sodium to enter the receiving cell.  When enough sodium ions have entered the receiving cell to reach the threshold potential, an action potential is generated.




Sympathetic 


division


(prepares body for stress)











Parasympathetic


division


(calms body)











internal 





environment











Autonomic 


nervous system


(involuntary)











external 





environment











Somatic


nervous system


(voluntary)








Peripheral nervous system








Sensory Division





(carries signals toward the CNS)








Motor Division





(carries signals away from the CNS)








