Fundamentals of the Nervous System
Reading Guide

1. What is the main job of the nervous system?

Communication with body systems
2. The nervous system has three overlapping functions.  Explain each:

1- Sensory input- What information is coming in
2- Integration- Decision maker/Analyzer
3- Motor Output- What the reaction/response will be
3. The Central nervous system consists of the brain and spinal cord
The job of the CNS is to: Integrate the information (make decisions)
4. The peripheral nervous system consists of somatic and motor divisions.

5. The job of the PNS is to: Regulate motor and sensory information from areas of your body (apart from brain and spinal cord)
6. Complete the chart below to help you understand the divisions of the PNS.
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7. Label the neuron below.
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8. List the 6 types of supporting cells (Neuroglia or glial cells) and their function.

1- astrocytes
2- oligodendrocytes
3- satellite cells
4- Schwann cells
5- Ependymal cells
6- Microglial cells
9. Why are satellite cells important?
Satellite cells supply nutrients to the neurons
10. Where would you find Schwann cells?

PNS
11. Nerve cells are also called neurons.  Give three important characteristics of these important cells.

1- Cannot regenerate 
2- Electrochemical cells
3- Have multiple forms (bipolar, multipolar, etc.)
12.   The two types of neuron processes are called; (include their function)



1-Axons- Carry impulses away from neuron to synaptic terminal (neurotransmitters are released there)


2-Dendrites- Receive the impulse from the neighboring neuron (collects neurotransmitters)
13. What advantage do myelinated nerves have over unmyelinated nerves?

Faster transmission of action potential
14.   Label each neuron type in the picture below.  
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15. There is a voltage across the cell membrane because the number of ions (charged particles) inside the cell differs from those outside.  This creates a resting membrane potential of -70 mV (milivolts) and the membrane is considered to be at rest
16. What two ions create the polarity of the cell membrane?

Potassium and Sodium
17.   What role does the sodium-potassium pump play in creating this membrane potential?
The sodium potassium pump regulates how much sodium and potassium can enter or leave the cell to create a charge or gradient
18. Define Depolarization- depolarization is the release of sodium ions into the neuron which results in the voltage of the neuron returning to 0.
19. The principle way neurons communicate is by generating and propagating action potentials.
20. How does a stimulus change the permeability of the neuron’s membrane?

A stimulus (like the attachment of a neurotransmitter) causes the neuron’s membrane protein channels to open and allow for ion exchange
21.   The action potential is an electrical phenomenon that occurs in nerve cells (or neurons). It is a self-propagating event that begins at a dendrite and travels down the axon to the end of the neuron.
The graph below shows the changes in membrane potential during a nerve impulse.  Label what ions will be diffusing across the cell during depolarization and repolarization.
[image: image3.jpg]Action Potential

upstroke (depalarizaton)

N

dounstiok (repolarzaion)

/

veshold poential

artne
ol o
pu
R
0 /

gradedpotental N | perpotarizion

o2
Time (ms)




22.   Briefly describe the four steps in the generation of an action potential.  These steps will also correlate with the graph above.  

1-Graded potential- neuron is allowing sodium to enter the cell. During this time, the action potential is all-or-nothing. It may or may not fire depending on how many ions enter the cell

2- Depolarization- once the threshold is reached and the action potential proceeds, there is a rush of sodium into the cell, causing it to become very positive with the potassium ions already inside the cell

3- Repolarization- Potassium channels open, sodium channels close and potassium leaves the cell, cause a repolarization beyond the usual 70 mV

4- Hyperpolarization- all ions in the neuron reset to their original location. Sodium leaves, potassium reenters
23.   Explain what is meant by propagation of an action potential.

Propagation means the spreading of the action potential down the axon. A neural impulse will first originate at the dendrite and propagate down the axon
24.   What are the 5 elements of a reflex arc?  (briefly describe each)

1. Receptor- skin or organ taking in a stimulus
2. Sensory neuron- body responds to 5 senses interaction with environment

3. Interneuron- decision maker of the cell (CNS)

4. Motor neuron- body responds to the CNS’s decision and sends a reaction to the effector

5. Effector- body reacts according to demands of CNS
Peripheral Nervous System





Motor (_efferent_) Division


motor nerve fibers


Conducts impulses from the CNS to _effector_





Sensory (afferent)


-Somatic and visceral nerves


-Conducts impulses from receptors to the CNS





Autonomic


-impulse travels to glands/organs


-involuntary





Somatic


-impulse travels to skeletal muscles


-voluntary





Parasympathetic


Nonemergency





Sympathetic


-emergencies

















4. myelin














3. axon














2. cell body.

















1.dendrite





multipolar Neuron





unipolar Neuron





bipolar Neuron








