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TINNITUS, A NEUROLOGICAL DISORDER UNDERLINED BY AN ALTERATION
OF SYNAPTIC PLASTICITY IN THE AUDITORY BRAINSTEM

Martine Hamann
University of Leicester, UK

Tinnitus, the phantom perception of sound, affects 10 to 15% of the adult
population worldwide. Despite its prevalence, there are still no U S Food
and Drug Administration (FDA)- or European Medicines Agency (EMA)-
approved drugs on the market that target tinnitus. Over the past decade,
numerous studies suggest that tinnitus results from an increased central gain
in response to cochlear damage and hearing loss. Our previous studies shed
light on dysfunctional excitability in the central auditory system during hearing
loss. Here, we show that exposure to loud sound leading to hearing loss and
tinnitus triggering a deficit in synaptic plasticity due to an increased release
probability of glutamate in the central auditory brainstem. More importantly, we
show that in vivo administration of magnesium threonate promotes recovery
from these deficits, and allows recovery using an experimental model of
tinnitus. The significance and novelty or our study is linked to the physiological
relevance behind the modulation of long-term potentiation (LTP), the neural
basis for learning and memory. We showed that LTP alterations form a memory
trace in the dorsal cochlear nucleus that is related to the phantom perception
of auditory objects. Decreasing release probability could potentially lead to
the development of novel treatments for tinnitus and open new avenues for
understanding cellular and network mechanisms linked to aberrant auditory
perceptions. Although tinnitus is caused by cochlear dysfunction, it is actually
a neurological disorder for which underlying cellular mechanisms remain
poorly understood. Our study highlights a novel role for synaptic plasticity in
an auditory brainstem nucleus and describes cellular mechanisms behind a
therapeutic intervention against tinnitus.
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