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Establishment of quantitative methods to evaluate mitochondrial function in the
inner ear
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We established quantitative method to evaluate mitochondrial membrane
potential by using JC-1 fluorescence dye in HEI-OC1 auditory cell line and cochlear explants. We
also established quantitative method to evaluate mitochondrial respiratory function by using an
extracellular flux analyzer in HEI-OC1 auditory cell line and cochlear explants.

We then evaluated mitochondrial function of a senescence model of HEI-OC1 cells induced by H202
exposure, by these established quantitative methods.

We revealed that relative value of oxygen consumption rate on FCCP injection was dose dependently
decreased in the H202-exposed cells. This suggests damage of the mitochondrial respiratory capacity
in the senescence model.We also revealed that JC-1 red/green ratio was decreased in a dose-dependent
manner in the H202-exposed cells. This suggests decreased mitochondrial membrane potential in the
senescence model.



( Kujoth GC et a., Science, 2005)

DNA

(
Fujimoto C et al., Oxid Med Cell Longev, 2014)

@ 25
HEI-OC1  ATP
FCCP,
i
|

XF24(Seahorse Bioscience)

ATP

)

HEI-OC1 FCCP
5 5 6 6-tetrachloro-1
1' 3 3-tetraethylbenzimidazolylcarbocyanine
iodide (JC-1) /

(3)Tsuchihashi HEI-OC1
H202
( Tsuchihashi NAetal.,
Oncotarget, 2015)
(1)HEI-OC1
FCCP
A
(2)FCCP JC-1 /
FCCP
(3)H202 HE1-OC1
FCCP
H202
JC-1 /
H202

Kujoth GC, Hiona A, Pugh TD, Someya S,
Panzer K, Wohlgemuth SE, Hofer T, Seo AY,
Sullivan R, Jobling WA, Morrow JD, Van
Remmen H, Sedivy JM, Yamasoba T, Tanokura
M, Weindruch R, Leeuwenburgh C, Prolla TA.
Mitochondrial DNA mutations, oxidative stress,
and apoptosis in mammalian aging. Science.
2005 Jul 15;309(5733):481-4.

Fujimoto C, Yamasoba T. Oxidative stresses
and mitochondrial dysfunction in age-related
hearing loss. Oxid Med Cel Longev.
2014;2014:582849.



Tsuchihashi NA, Hayashi K, Dan K, Goto F,
Nomura Y, Fujioka M, Kanzaki S, Komune S,
OgawaK. Autophagy through 4EBP1 and AMPK
regulates oxidative stress-induced premature
senescence in auditory cells. Oncotarget. 2015
Feb 28;6(6):3644-55.

24
[1] Iwasaki S, Fujimoto C, Egami N, Kinoshita
M, Togo F, Yamamoto Y, Yamasoba T. Noisy
vestibular stimulation increases gait speed in
normals and in bilateral vestibulopathy. Brain
Stimul. Publish online.
[2] Fujimoto C, Suzuki S, Kinoshita M, Egami N,
Sugasawa K, Iwasaki S. Clinical features of
otolith organ-specific vestibular dysfunction. Clin
Neurophysiol. 2018 Jan;129(1):238-245.
[3] Mizushima'Y, Fujimoto C, Kashio A, Kondo
K, Yamasoba T. Macrophage recruitment, but not
interleukin 1  beta activation, enhances
noise-induced hearing damage. Biochem Biophys
Res Commun. 2017 Nov 18;493(2):894-900.

[4] Yamamoto M, Ishikawa K, Aoki M, MizutaK,
Ito Y, Asai M, Shojaku H, Yamanaka T, _Fujimoto
C, Murofushi T, Yoshida T. Japanese standard for
clinical stabilometry assessment: Current status
and future directions. Auris Nasus Larynx. 2018
Apr;45(2):201-206.

[5] Kamogashira T, Hayashi K, Fujimoto C,
Iwasaki S, Yamasoba T. NPJ Aging Mech Dis.
2017  Jan 25;3:2. Functionaly  and
morphologically damaged mitochondria observed
in auditory cells under senescence-inducing
stress.

[6] Fujimoto C, Iwasaki S, Urata S, Morishita H,
Sakamaki Y, Fujioka M, Kondo K, MizushimaN,
Yamasoba T. Autophagy is essential for hearing
in mice. Cell Death Dis. 2017 May 11,8(5):€2780.

[7] Nishi T, Kamogashira T, Fujimoto C,
Kinoshita M, Egami N, Sugasawa K, Yamasoba T,
Iwasaki S. Effects of Peripheral Vestibular
Dysfunction on Dynamic Postural Stability
Measured by the Functional Reach Test and
Timed Up and Go Test. Ann Otol Rhinol
Laryngol. 2017 Jun;126(6):438-444.

[8] Iwasaki S, Karino S, Kamogashira T, Togo F,
Fujimoto C, Yamamoto Y, Yamasoba T. Effect of
Noisy Galvanic Vestibular Stimulation on Ocular
Vestibular-Evoked Myogenic  Potentials  to
Bone-Conducted Vibration. Front Neurol. 2017
Feb 3;8:26.

[9] Tuerdi A, Kinoshita M, Kamogashira T,
Fujimoto C, Iwasaki S, Shimizu T, Yamasoba T.
Manganese superoxide dismutase influences the

extent of noise-induced hearing loss in mice.
Neurosci Lett. 2017 Mar 6;642:123-128.

[10] Fujimoto C, Yamamoto Y, Kamogashira T,
Kinoshita M, Egami N, Uemura Y, Togo F,
Yamasoba T, Iwasaki S. Noisy galvanic
vestibular  stimulation induces a sustained
improvement in body balance in elderly adults.
Sci Rep. 2016 Nov 21,6:37575.

[11] Inoue A, Egami N, Fujimoto C, Kinoshita M,
Yamasoba T, Iwasski S. Ann Otol Rhinol
Laryngol. 2016 Nov;125(11):931-937. Vestibular
Evoked Myogenic Potentials in Vestibular
Migraine: Do They Help Differentiating From
Meniere's Disease?

[12] Nishijima H, Kondo K, Toma-Hirano M,
Iwasaki S, Kikuta S, Fujimoto C, Ueha R,
Kagoya R, Yamasoba T. Denervation of nasal
mucosa induced by posterior nasal neurectomy
suppresses nasal secretion, not hypersensitivity,
in an allergic rhinitis rat model. Lab Invest. 2016
Sep;96(9):981-93.

[13] Omura G, Ando M, Saito Y, Kobayashi K,
Yoshida M, Ebihara Y, Kanaya K, Fujimoto C,
Sakamoto T, Kondo K, Asakage T, Yamasoba T.
Association of the upregulated expression of
focal adhesion kinase with poor prognosis and
tumor dissemination in hypopharyngeal cancer.
Head Neck. 2016 Aug;38(8):1164-9.

[14] Saito Y, Ando M, Fujimoto C, Omura G,
Kobayashi K, Asakage T, Yamasoba T. Human
Papillomavirus 16 Physical Status and the TP53
Codon 72  Polymorphism in Japanese
HPV-Positive Oropharyngeal Cancer Patients.
ORL J Otorhinolaryngol = Relat  Spec.
2016;78(1):46-54.

[15] Fujimoto C, Kinoshita M, Kamogashira T,
Egami N, Sugasawa K, Yamasoba T, Iwasaki S.
Characteristics of vertigo and the affected
vestibular nerve systems in idiopathic bilateral
vestibulopathy. Acta Otolaryngol.
2016;136(1):43-7.

[16] Saito Y, Yoshida M, Omura G, Kobayashi K,
Fujimoto C, Ando M, Sakamoto T, Asakage T,
Yamasoba T. Prognostic value of p16 expression
irrespective of human papillomavirus status in
patients with oropharyngeal carcinoma. Jpn J
Clin Oncol. 2015 Sep;45(9):828-36.

[17] Kamogashira T, Fujimoto C, Yamasoba T.
Reactive oxygen species, apoptosis, and
mitochondrial dysfunction in hearing loss.
Biomed Res Int. 2015;2015:617207.

[18] Ando M, Saito Y, Morikawa T, Omura G,
Kobayashi K, Akashi K, Yoshida M, Ebihara Y,
Fujimoto C, Fukayama M, Yamasoba T, Asakage
T. Maxillary carcinosarcoma: Identification of a
novel MET mutation in both carcinomatous and
sarcomatous components through next generation
sequencing. Head Neck. 2015
Dec;37(12):E179-85.

[19] Iwasaki S, Fujimoto C, Kinoshita M,



Kamogashira T, Egami N, Yamasoba T. Clinical
characteristics of patients with abnormal
ocular/cervical vestibular evoked myogenic
potentials in the presence of normal caloric
responses. Ann Otol Rhinol Laryngol. 2015
Jun;124(6):458-65.

[20] VEMP
myogenic  potential
2017;89:143-148.

[21]

vestibular evoked

MB ENT. 2017;210:86-89.
[22]
Equilibrium Res. 2016;75(3):142-146.

231 -
- JOHNS.
2016;32:33-35.

15

[1] Chisato Fujimoto, Shinichi Iwasaki, Naoya
Egami, Yoshiharu Yamamoto, Tatsuya Yamasoba.
Noisy galvanic vestibular stimulation induces a
sustained improvement in body balance in
patients with bilateral vestibulopathy. ARO 41st
Annual MidWinter Meeting. 2018

ey

76 2017
[3] Chisato Fujimoto. Autophagy is essential for
hearing in mice. IFOS 2017. 2017

4]

17
2017
(5]
118 2017
[6]
15
2017
7
Video head impulse test
catch-up saccade
canal paresis 75
2016
e
video head impulse test ~ catch-up
saccade 26 2016

or_

16 2016

[10] Chisato Fujimoto, Shinichi Iwasaki, Teru
Kamogashira, Makoto Kinoshita, Naoya Egami,
Yukari Uemura, Fumiharu Togo, Yoshiharu
Yamamoto and Tatsuya Yamasoba. Effect of
noisy galvanic vestibular stimulation on gait
performance in  patients with  bilateral
vestibulopathy. 29th Barany Society Meeting.
2016

iy

117 2016

[12] Chisato Fujimoto, Shinichi Iwasaki, Teru
Kamogashira, Makoto Kinoshita, Naoya Egami,
Yukari Uemura, Fumiharu Togo, Yoshiharu
Yamamoto, Tatsuya Yamasoba. Noisy galvanic
vestibular  stimulation  provides  sustained
improvement of body balance. ARO 39th Annual
MidWinter Meeting. 2016

[13]

74 2015
[14]
9
3 2015
[15]
25 2015
0
o 1
16-0364-001
JP2016-178127
2016 9 13
o 1
6280075

2018 1 26



()

@)

(€)

4)

FUJIMOTO CHISATO

60581882

KINOSHITA MAKOTO

KAMOGASHIRA TERU



