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Inner hair cell

Moser et al. Physiol Rev. 2020
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1966 - Heinrich Spoendlin

discovers that up to
95 percent of
auditory nerve
filbers terminate on
the inner hair cells




SGC1: type 1 spiral ganglion cells







Electromotilit
& the Cochlea

ulses from a holding potential of =60 mV. Initial pulse is
polarizing and each successive pulse +10 MV from that.



OHC displacements (AL)

1. AL # f (current)

2. AL # f (calcium) 00
3. AL #f (ATP) £
4. AL = f (prestin & =2
small anions) 2 o am % 0w

5. AL = f (voltage)

Data of Santos-Sacchi, 1992
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Viscosity limits the frequency of cochlear
vibrations
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3000 Swings

Compton’s Interactive Encyclopedia, 1997



Normal versus impaired cochlea

Inner
hair cells

Outer
hair cells

Normal system Damaged system



\
/

oo
o

Live

ET R

Post-mortem

40

4:1 compression

N
o

3
0
v
S~
c
@]
| S
S
£
—
O]
| S
a8
C
N—r
>
X
O
S
0
>

o

40 60 80
Sound Pressure Level (dB)




FREQUENCY (Hz)
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SALICYLATE LEVEL 62.5 mg%

mier, 1984







Electromotile mechanism
is in the plasma membrane




is a hydroste

Reticular lamina

Basilar membrane
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Dieler et al., 1991




The Orthotropic
Cortical Lattice

e Actin - circumferential
eSpectrin - longitundinal

e Pillars - radial

Holley et al., 1992
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Brownell and Popel, 1998



Electron tomography update of lateral wall
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Triffo et al Front Cell Neuro, 2019
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Dong et al., 2002




Non mammals have Cochlear
Amplifiers but NO OHCs

» They do have otoacoustic emissions
» Their hair cells do not have somatic motility

» Amplifier is postulated to originate in
stereocilia

> A form of electromotility/adaptation occurs in
hair cell stereocilia bundles
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Trapping

Patch
electrode

Image of the QPD

trapped bead

Brownell et al., 2010
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Tip links

Vibration of BM
(a)

., Mech Physics Solids. 2019




Selectivity and critical limit cycle
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8sterol in prestin transfected HEK cells
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Rod photoreceptor

Cone photoreceptor
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Inner Ear Mechanoreceg

00 million years old, 10*-10° Hz
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MF by stereocilia




eRtiaiimpact on mechanics

A Effect of criticality

C-Cc =100

e S P

B Sensitivity to stimulus amplitude
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