Problem Set 4: Mechanotransduction

1) It turned out that an antibiotic furosemide selectively destroys outer hair cells in both cochleas. What would happen to the auditory processing? 

a. bilateral deafness 

b. decrease in sensitivity of ears to sound 

c. no change in sensitivity to pure tones but decreased sensitivity to speech 

d. increased sensitivity to some sounds 

2) What is the principle function of the tympanic membrane and the ossicular chain of the middle ear? 

To transform air pressure waves hitting the tympanic membrane into fluid movement in the cochlea

3) What are the first cells in the auditory system to fire action potential? 

Spiral ganglion neurons

4) We learned that in visual processing information from the retina is relayed in the thalamus before it is sent to relevant cortical area. The corresponding thalamic relay of the auditory system is: 

a. the lateral geniculate nucleus 

b. the medial geniculate nucleus 

c. the inferior colliculus 

d. the superior colliculus 

5) Inner hair cells 

a. are more numerous than outer hair cells 

b. provide more input to the auditory nerve than outer hair cells 

c. have a many-to-one ratio with spiral ganglion cells 

d. receive efferent input from the brain stem 

6) The opening of K+ channels produces a ___________ in hair cells because of the __________ concentration of K+ in the endolymph and the _____________ hair cell membrane potential. 

a. hyperpolarization; low; positive 

b. depolarization; low; positive 

c. depolarization; high; negative 

d. depolarization; high; positive 

e. hyperpolarization; high; negative 

f. hyperpolarization; high; positive 

7) What structure forms the interface between the stapes and cochlea? 

Oval window

8) The basilar membrane 

a. is wider at the base end than at the apex 

b. is stiffer at the apex than the base 

c. responds to low frequencies at the apex 

d. is inflexible 

