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Hearing, Balance and Tiny Hair Cells
What A Year! for March, 2010
Your inner ear is a marvel of complex mechanisms, including critical structures for hearing and for balance. Tiny cells, called hair cells, in different parts of the inner ear enable both hearing and balance. If they are lost to disease or mechanical damage, your hearing and balance will worsen. In humans, hair cells are not replaced, so their loss is permanent, as are the consequences to hearing and to balance. Other animals, however, can grow new hair cells rapidly, an ability that is well worth studying. 
To get the entire story, go to What A Year! and click on the 03/10 icon.

1. What is the inner ear? What chambers does it contain and what are their functions?

2. What are hair cells? Why are they called that? Where are they found? How are they arranged? What do they do?

3. How can hair cells be lost in humans? What happens when humans lose hair cells? What about other non-mammalian species?

4. What was previously thought about shark ears? What did Dr. Corwin discover about the ears of sharks, particularly younger versus older sharks? What implications does this have for the production of sensory cells?

5. Why did Dr. Corwin choose to focus on the vestibular system rather than the cochlea?

6. What experiments did Dr. Cotanche do on chickens? What were his results?

7. What experiments did Dr. Cotanche and Dr. Corwin conduct to determine the source of the new hair cells?

8. What is Dr. Corwin’s hypothesis for why humans cannot regenerate hair cells? What experiments is he currently conducting to test this hypothesis?

9. What major problem do researchers face in the study of human hair cells? How could this problem be addressed?

10. What experiments has Dr. Corwin conducted that could potentially lead to the development of a method to grow hair cells?
Continues, next page ( 
[image: image1.jpg]WHAT A
VEAR! ERMET






To Think About:





How good is human hearing? How do you even measure the “quality” of hearing? Is it the number of frequencies one can distinguish? The overall range of frequencies? The loudness or softness of the sounds? Something else? How would humans compare to dogs, porpoises, bats? 





For a musician, what is 100 cents? Can you distinguish a halftone? A quartertone? A smaller number of cents?





Speculate upon the evolutionary advantage of replacing hair cells for some species but not for humans.





For many years it was assumed that sharks have a primitive ear structure because they are primitive fish. In fact, as Dr. Corwin discovered, sharks have very advanced ear structures. Why would highly sensitive ears be useful for sharks?





Do you have damage to your inner ear that impedes your hearing or affects your balance? What kinds of coping mechanisms have you developed?





Older people sometimes develop balance problems. Why are falls particularly dangerous for them?





In the pictures that accompany this story, Dr. Cotanche is shown riding a giant plastic chicken. Why?














