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Neurons and Nerves
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Materials

· Microscope Slides of Neurons and Nerves (also spinal cord)
· Leech neuron physiology online demonstration

· Touch Discrimination Lab Handout

Goals for this activity:
· Be able to recognize, in a microscope, the features of neurons, neuroglial cells and nerves.

· Be able to explain how an action potential carries a nerve impulse along the axon.

· Appreciate how neuron impulse propagation has been investigate by working scientists.

· Experimentally test and analyze the distribution of sensory and motor neurons throughout the body.

What to do

1. Observe microscope slides of motor neurons, nerves (in cross section and longitudinal section) and the spinal cord.

2. View animations on action potentials from course website and do leech neuron laboratory simulation (from Howard Hughes Instiute) on course website.

3. Do touch discrimination experiment using tooth-picks and rulers.

Nervous tissue--Neurons and Nerves Wish List (from microscope slides)
Neurons (microscope slide--motor neuron smear)
· Cell body

· Nucleus

· Dendrites (can be divided as move away from cell)

· Axons (never divide)
· Neuroglial cells (astrocytes)

Myelination (microscope slide—nerve in cross section and longitudinal section)

· Schwann cells

· Myelinated axons

· Nodes of Ranvier

· Endoneurium

· Perineurium

· Epineurium

Spinal Cord Cross Section slide

· White matter, gray matter

· Dorsal, Ventral roots

· DRG (dorsal root ganglion)

· Central canal

· Axons with Schwann cells (in white matter)
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Nerve Impulse Wish List (from animations, leech neuron physiology on course website)
· Neurilemma (“excitable cell membrane)

· Resting potential

· Action potential 

· Na/K pump

· Membrane depolarization
· Direction of action potential propagation (in motor and sensory neurons)

· Role of myelin in Schwann cells in speeding propagation

· Glass electrode
· Micromanipulator

· Why leeches?

Touch Discrimination Experiment
Supplies
· toothpicks 
· blindfolds, optional
· corks 
· data recording sheets
· metric rulers 
Procedure
1. Write the Lab Question and then write your predictions in the boxes above.
2. Follow your teacher’s instructions for choosing a data recorder, a subject, and a tester for your group. Let your teacher know if you do not want to be a subject.

3. Find the Data Recording Sheet at the end of this Student Guide and begin the experiment with the first skin area on the list, the forehead.
4. The subject must either close his/her eyes or wear a blindfold.  (The subject may not watch the procedure—this would give away the answer!)
5. The tester should use a cork with two toothpicks stuck into it. You can use one cork and move the toothpicks different distances apart, or use several corks, each one with two toothpicks a measured distance apart. Your teacher will give further instructions on how to do this. The tester should start with toothpicks about 50 millimeters (mm) apart. Make sure that the two points touch the skin at the same time.
6. The data recorder asks how many points the subjects feels. If the person feels two, move the points closer together—about 40 mm apart, and check again. Continue the procedure until you find the smallest distance the points can be separated for the person to feel two points instead of one. When the person reports “one point” for the first time, move the two points apart only one or two millimeters at a time and try to make a very accurate measurement.
7. When the smallest distance is found, the data recorder can measure the distance in millimeters between the two points while the experimenter holds them on the subject.
8. Continue this process for the rest of the skin areas on the Data Sheet.
9. Use fresh toothpicks if another person becomes a subject.

What else can we find about sense of touch and sensory neurons?
You can use what you have learned about the touch sensory system to develop your own experiment. Here are some ideas to begin with.
1. Now that you know some ways that touch receptors can be masked, can you think of other ways to interfere with the skin receptors or the nerves that receive or send information? You may not block all messages, but perhaps you can slow them down, or interfere with their interpretation in the brain. For example, you can ask whether the distances you measured for two-point discrimination stay the same under all conditions.
2. Maybe you want to test the touch system in another way. Are the areas that have the best two-point discrimination also best at other sensory jobs? What about judging whether a surface is smooth or rough?
3. Could you use a manual task, such as putting together small nuts and bolts, to see if you can interfere with the sensory information needed for delicate work.

4. We usually use more than one of our senses to accomplish a job. For instance, when putting a puzzle together, we use vision and touch. What happens if you must rely on touch alone?

How to Design a good Experiment
In designing experiments to ask and answer questions like these, keep in mind what a

successful investigator must do:  

Ask a very specific question: not, for example, “Does the sense of touch sometimes change?” but rather, “Does the two-point discrimination distance of the forearm change when I rub the arm with an ice cube for a few seconds right before testing?” It’s good to have the general question in mind, but ask a narrow question for each experiment.
Be sure you understand the control condition for your experiment, and then change only one thing, or variable, in the experiment. Some examples follow:
If you decide to interfere with two-point discrimination ability, the control experiment is the one the entire class did, measuring two-point discrimination under normal conditions. If you decide, for example, to change the temperature of your subject’s skin, temperature is your variable and you should not change anything else. If you also change the person who is the subject, you will not know if the different measurements you gather are a result of the new person’s touch receptors or the change in temperature.
If you measure the time it takes to count the number of “bumps” on a set of Lego bricks with and without gloves on, you would define the control condition as the one without gloves.
Write down your new lab question, your predictions, and the steps in your procedure. Follow the general plan of the Class Experiment. Keep good records of everything you do.

DATA RECORDING SHEET
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