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Research on the functional analysis of tissue-specific macrophages in the
cochlea and the etiology of sensorineural hearing loss
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Mouse cochlear sensory epithelia were dissected out at postnatal day 2 and
cultivated in medium, then Theiler’ s encephalomyelitis virus (TMEV) was administered to the
epithelia to establish virus infection model.

Supporting cells around hair cells were infected with TMEV and the supporting cells started to
migrate towards the hair cells. Molecular profiling with immunohistochemistry, microarray, and
gRT-PCR revealed that the virus-infected supporting cells possess character of macrophages and
protect the hair cells by secreting cytokines such as type 1 IFNs that have anti-virus function.
Moreover it was unveiled that supporting cells are transdifferentiating into macrophages via IRF5
that is a transcription factor to control macrophages.
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1. Cochlear supporting cells function as
macrophage-like cells and protect
audiosensory receptor hair cells from
pathogens.

Yushi Hayashi, Hidenori Suzuki, Wataru
Nakajima, Ikuno Uehara, Atsuko Tanimura,
Toshiki Himeda, Satoshi Koike, Tatsuya
Katsuno, Shin-ichiro Kitajiri, Naoto Koyanagi,
Yasushi Kawaguchi, Koji Onomoto, Hiroki

Kato, Mitsutoshi Yoneyama, Takashi Fuijita,

Nobuyuki Tanaka.
Scientific Reports. 2020; 10(1):1-13.

2. Activation of IGF1 Signaling in the Cochlea
Induces the Transcription of Its Mediators
During the Protection of Cochlear Hair Cells

Against Aminoglycoside.

Hayashi Y, Yamamoto N, Nakagawa T,
Omori K, Ito J.

Otol Neurotol. 2017; 38(2):278-282.

3. Is otolithic vertigo accompanied by hearing
loss caused by sacculocochlear

endolymphatic hydrops?

Murofushi T, Komiyama S, Hayashi Y,

Yoshimura E.

Acta Otolaryngol. 2016; 136(1):38-42.

4. Frequency preference in cervical

vestibular evoked myogenic potential of



idiopathic otolithic vertigo patients. Does it

reflect otolithic endolymphatic hydrops?

Murofushi T, Komiyama S, Hayashi Y,

Yoshimura E.
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1. IFN/IFNAR1 SIGNALING IS CRUCIAL IN
THE CONTROL OF VIRAL INFECTION IN
THE COCHLEAR SENSORY EPITHELIUM.

Yushi Hayashi, Koji Onomoto, Mitsutoshi
Yoneyama, Takashi Fujita, Nobuyuki Tanaka.
Inner Ear Biology Workshop 2015. 12-15 Sep
2015. Rome, Italy.
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