Cutaneous Senses

The skin is the largest sense organ of the body and is innervated by many different types of receptors.  Nerve impulses transmitted over the somatic pathways mediate sensations of touch, pressure, pain, temperature, vibration, tickle, and itch.  In this lab you will explore the relative abundance of touch receptors on three different areas of the body and analyze the relation between receptor density for touch and the two-point threshold.

Anatomy of the Somatosensory system  

  Internal capsule .  

  Thalamus

  Primary somatosensory cortex 

Touch Discrimination

Sensory receptors for touch are not evenly distributed throughout the skin.  The accuracy of two-point localization (i.e., the minimum spatial separation of two distinct points) has a high correlation with the amount of cortical representation of a particular skin area, and this in turn has been correlated with the amount of innervation that skin area receives.  

Procedure:  

· Be sure the subject keeps eyes closed at all times.  

· You will be testing three areas of the body:

· 
 -  the volar (palm) surface of the forearm, 

· 
-  the fingertip, and

· 
-  a third area of your choice (e.g. the back or the calf would be best).  


To establish two-point thresholds, take two pens and gently touch two points to the subjects skin (try to touch simultaneously and with equal pressure).  Begin with the points set about 8-10 cm apart, and gradually decrease the separation until about 7 in 10 presentations are judged correctly.  The subject should respond “two” if she feels two distinct points, or “one” if she/he is unable to discern more than one unique point.  Be sure to include several catch trials (presenting only one point).

Question 1: Write down the distance for each of the 3 areas of the skin tested. How do the two-point discrimination thresholds differ across the three areas of the skin?  

Question  2: Calculate x in the equation  B = x F, in which B means two-point discrimination distance for the back and F means two point discrimination for the fingertip. Calculate y in the equation B’ = y F’, in which B’ is the length of the back in the homunculus, and F’ is the length of the index finger. Calculate z in the equation B’’ = z F’’ in which B’’ is the length of your back, and F’’ is the length of your index finger. How are x, y, and z related? 
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