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​Student Lab: Microscopic Examination of Human Hair

Rev. 3/2011
Part 1:  Prepared Letter ‘e’ 

· You will use this slide to practice focusing the microscope and learn how an image changes from when you view with your eye to when you see it on the microscope.

a. Draw the letter e slide with the ‘e’ right side up in the diagram below.


b. Move the coarse adjust (bigger knob) so that the stage is all the way down and rotate the 4X lens (red line) into place.  Then secure the slide with the clip in the same ‘right side up’ view of the letter ‘e’.  Use the coarse adjust so that the stage is all the way up.  Move the ‘e’ so that it is centered on the stage beneath the 4X lens.  Use the fine  adjust (smaller knob) to completely focus and then draw what you see.  SHOW YOUR INSTRUCTOR FOR APPROVAL (have the slide in focus and ready to check).

c. Be sure the ‘e’ is centered in the field of view, then rotate to the 10X (yellow line) lens and ONLY CHANGE THE FINE FOCUS to completely focus (may take several turns).  Draw what you see and then repeat with the 40X (blue line) lens.  (SHOW YOUR INSTRUCTOR FOR APPROVAL).



How did the letter ‘e’ change in appearance when you viewed it under the microscope?  (Be specific and detailed in your answer).

________________________________________________________________________

________________________________________________________________________

How did your field of view (how much of the slide and letter ‘e’ you were viewing) change with the magnification (from 4X to 10X to 40X)?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Part 2:  Prepared slides: 

There are 3 different slides of human hair that are already prepared.

· Red hair

· Beard hair

· White (an older person’s) hair

In the diagrams below, draw what you see under the 40 x objective lens, after first properly focusing on the 4x lens.  Then compare and contrast the three different hair types as terms of difference you see.  SHOW YOUR INSTRUCTOR FOR APPROVAL WITH SLIDE FOCUSED.


________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Part 3:  Microscopic Examination of your own Hair

1. Place the hair sample on a microscope slide and add a drop water. Anchor it with a cover glass.

    2. Start with the low magnification of the microscope, 10X. Adjust the light through the condenser for optimum viewing. 
   3. Go to 40x magnification. Draw a typical part of your hair, noting the cuticle, medulla, and cortex, at the bottom of this page. Note the degree of pigmentation in the cortex. 

   4. Calculate the medullary index (MI). This is the ratio of the diameter of the medulla to the diameter of the hair. It is generally 1/3 or less in humans. Estimate it if you have no means of measuring. (MI = diameter medulla/ diameter hair)

   5. The diameter of your hair can be estimated by laying a piece of wire of known diameter next to it, or comparing it to the field of view, if you know that. Some microscopes have a reticle, which is a scale in the eyepiece. Once calibrated, it can be used to measure the diameter. Or, one can use a ruled stage micrometer, which is a microscope slide with lines 0.01 or 0.001 mm apart. Measure the diameter of a strand of your hair.

    6. Examine the root end of your hair samples at 40X and higher, if necessary. You should look at a root that was forcibly removed and a mature hair root that you obtained by combing or brushing. Sketch and label the samples you observe on page 4
     7. Cut a sample of your hair with sharp scissors. Examine the tip. Compare it with the tip of one or two of your samples. Draw and label each tip. Bleached hair will appear light, even yellowish on page 4.
8. Observe a hair strand that has been dyed if one is available. The dye pene​trates the cuticle and into the cortex.  Draw on page 4. 
9. Pluck a hair from your eyebrow, eyelash, or arm, and compare it to your scalp hair. Draw and label the sample on page 4.
   10. Examine the structure of a section of scalp hair from two other students. Draw and label a typical section from each person. You should be looking at color, medulla, diameter, and any unusual characteristics. Use page 5 to record info. 


                                                                           Medullary index: ____um/ ____um



Diameter ______um

Drawings of Scalp Hair  -- 40 X magnification (Use color pencils)

(*** Get each drawing approved and initialed ***)
Show measurement and calculation of Medullary Index


Drawings of Scalp Hair  -- 40 X magnification (Use color pencils)

Show measurement and calculation of Medullary Index

Conclusions
1.Compare and contrast the different scalp hairs you observed.  How could you use the information and diagrams you recorded to distinguish among them?
_____________________________________________________________________________________
__________________________________________________________________________________

__________________________________________________________________________________

2. How is the medullary index (MI) calculated and how can the MI help determine if a hair is likely animal or human hair?
__________________________________________________________________________________

__________________________________________________________________________________

_________________________________________________________________________________

4. How did the medullary pattern compare between your scalp hair and your eyebrow hair?

__________________________________________________________________________________

__________________________________________________________________________________

_________________________________________________________________________________

5. How can you tell that a hair has been dyed?
__________________________________________________________________________________

__________________________________________________________________________________

_________________________________________________________________________________

6. What have you learned? Based on the data in the table above, can hair be used as evidence? Under what circumstances?  Be sure to discuss class evidence and how it applies to hair evidence with examples.

______________________________________________________________________________


______________________________________________________________________________


______________________________________________________________________________


______________________________________________________________________________

 
____________________________________________________________________________




Name  ____________________________________     Per.  ___________








40 X





10 X





4 X





Beard hair





White hair





Red hair





Student 1 


(Head – tip end)





Medullary Index: (MI)


Width(µm):   Medulla____   hair_____


MI  =   _______        =  





Medullary Index: (MI)


Width(µm):   Medulla____   hair_____


MI  =   _______        =  





Student 1(Head – root end))





Medullary Index: (MI)


Width(µm):   Medulla____   hair_____


MI  =   _______        =  





Medullary Index: (MI)


Width(µm):   Medulla____   hair_____


MI  =   _______        =  





Yourself (head – tip end)





Yourself (Head – root end)





‘Undyed’ hair (same person, tip end)





Medullary Index: (MI)


Width(µm):   Medulla____   hair_____


MI  =   _______        =  





Medullary Index: (MI)


Width(µm):   Medulla____   hair_____


MI  =   _______        =  





Dyed Hair ( tip end)





Medullary Index: (MI)


Width(µm):   Medulla____   hair_____


MI  =   _______        =  





Medullary Index: (MI)


Width(µm):   Medulla____   hair_____


MI  =   _______        =  





Student 1 (lash or eyebrow)





Yourself (lash or eyebrow)
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