HST 721 Efferent Control Lecture

October 2004




Stapedius Muscle Central Circuitry
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Hypotheses for MEM Function
A. Stapedius

1. Extend Dynamic Range - a gain control system
2. Protect thelnner Ear from Acoustic Injury

3. Control Masking from Continuous Background Noise

B. Tensor Tympani

1. Aid in Middle-Ear Aeration



Suppressive Masking
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Response to transient suppressed; yet masker elicits no response




Suppressive masking ~ Two-Tone suppression

Two-Tone Suppression Contours
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Two-Tone Suppression

@ Measured in basilar membrane motion

@ Arises from OHC-based non-linearity

@ Requires simultaneous stimuli



MEMSs counteract suppressive masking
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Olivocochlear Peripheral Circuitry
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Olivocochlear Central Circuitry

Olivocochlear Bundle:
Superficial at floor of 1Vth Ventricle

L OC 90% Ipsilateral vs. MOC 66% Contralateral




M OC Sound-Evoked Reflex
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Electric
Shocks

MOC Effects:
CAP Suppresion
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MOC Effects: Biggest at High Freguencies

Apical Turn
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Electric
Shocks

Basilar M embrane
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Electric
Shocks

M OC Effects:
Differ ences between
IHCs & OHCs
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Electric Inner Hair Cell
Shocks
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Electric
Shocks
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M OC Reflex Affects OtoAcoustic Emissions
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How M OC activity suppresses cochlea ?

OHC motility decreases w/ Hyperpolarization
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What channelsareinvolved in MOC effects?

N Q\ ——
\\\ ‘ 2

/’ 1

s
K;‘;
el
\
ACN
(@) (b)
100 pA
20mV
ACh ACh
r—I—L T 1 I'_I_\ T 1
(6] 250 500 0 250 500

time/ms time /ms

Fuchs PA, Murrow BW (1992) A novel cholinergic receptor mediates inhibition
of chick cochlear hair cells. Proc R Soc Lond B Biol Sci 248:35-40.

Hypothesis. Two stage effect
1. ACh activated Ca entry
2. Ca-activated K entry




a9 nicotinic ACh receptor

Pharmacological blockade to

characterize receptor Xenopus oocyte
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09 Knockout: Cochlear function normal
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a9 Knockout isfunctionally de-efferented
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Hypothesesfor MOC Function

1. Extend dynamic range - a gain control system

2. Mediate selective attention: auditory vs. visual
high vs. low frequency

3. Control masking from background noise
4. Shape normal cochlear development

5. Protect theinner ear from acoustic injury
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Excitatory Masking
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Adaptation component of Excitatory Masking

herve Fiber

@ Arises at the synapse - vesicle depletion

@ Does not require stimulus simultaneity

@ Mechanism underlying forward masking
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MOC counteracts excitatory masking
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Unilateral De-efferentation and Acoustic Injury
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|ntersubject Variability in Vulnerability to
Acoustic Injury
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|sVariability dueto Differencesin MOC Reflex Strength?



Assaying MOC Reflex Strength

Measure Post-Onset Adaptation in
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MOC Reflex Strength predicts vulnerability
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Activating the LOC via | C stimulation
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Activating the LOC via | C stimulation
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