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Abstract
Diagnosis of bronx waltzer mouse by
otoacoustic emission (OAE) and change of
synapse related proteins and G protein

activated inward rectifier K' channel
expression in sensory cortex.
Masumi Inagaki, Kaori Kon, Reiko

Horimoto, Makiko Kaga, Masayuki Itoh

Distortion product otoacoustic emission
(DPOAE) of bronx waltzer mutant mouse
(bv) was evaluated and compared with
those in controls. Thirteen bv animals
showed normal DP values (mean= SD=
17.2+7.3 dB and 22.1+59 dB at 7996
Hz {2 frequency) above noise floor,
however other 12 mice had decreased
levels (mean®SD = 53246.7 dB and 4.6



+ 62 dB at 7996 Hz f2 frequency).
Cochlear pathology demonstrated that
neurons in the spiral ganglion were sparse
in OAE abnormality group. Nine babies
whose father had abnormal OAE (L/R =9
/ 4.5 dB) and mother had normal OAE
(L/R=6 / 30 dB) showed all decreased
OAEs at half month of age, but they were
divided into 2 groups showing normal
OAE or abnormal OAE at 1.5 months old.
Expression of synapse-related proteins
such as synaptophysin, SNAP25 in
abnormal OAE group was similar with

those in normal OAE group. Parvalbumin
expression in the former group was
slightly stronger than that in the latter
group. Strong  expression  of
G-protein-activated inwardly rectifying K+
channel type 2 and 3 (GIRK2 &3) mRNA
was observed in somatosensory neurons in
abnormal OAE group. There might be
functional rearrangement such as synaptic
formation  and/or  cell membrane
stabilization in developing brain after
interruption of specific sensory input.
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#& 1 PMD and DM group

age Lt/R Intellectual ABR Tympano- TEOAE DPOAE Comments
No. Diagnosis r) Sex ¢ disability threshold met TEP points (Average hearing
(yr. (dBHL) Y (dBSPL) (/9) level)
1 Duchenne 8 m L Severe N.D. A 20.4 9
PMD R N.D. A 17.3 8
2 Duchenne 16 m L Severe N.D. A * N.D. Nasal CPAP
PMD R N.D. A * N.D.
3 Duchenne 28 m L Severe N.D. A 7.8 8
PMD R N.D. A 10 8
4 FCMD 20 m L Severe 20 A 14 9
R 20 A 13.4 9
5 FSHtype 23 f L Severe 70 A * 0 (66.25 dB)
PMD R 80 A * 0 (86.25 dB)
6 DM 2 f L Severe N.D. A 19.7 9
R N.D. A 12 8
7 DM 2 f L Severe N.D. A 13.4 7 Child of No. 9
8 DM 12 m L Moderate 30 B 9 4
R 50 B * 0
9 DM 37 f L Normal N.D. A * 4 (16.3 dB)
R N.D. A * 4 (15 dB)
10 DM 40 m L Mild 70 C * 0 (78.8 dB)
R 70 C * 4 (48.8 dB)

PMD; Progressive muscular dystrophy, DM; Myotonic dystrophy, N.D.; Not done,
FCMD; Fukuyama type congenital muscular dystrophy, FSH; Facioscapulohumeral
*; Total echo power (TEP) of TEOAE was not obtained.



% 2 Congenital myopathy

age Lt/ Intellectual ABR Tympano- TEOAE DPOAE  Comments

No. Diagnosis Am; Sex Rt disability threshold <_.:%H TEP points (Average

yr- (dBHL) Y (dBSPL) (/9)  hearing level)

1 CFTD 5 f L Severe  >100 N.D. . 3 Respirator,

Wave | only

R >101 N.D. 7.3 7 pattern of ABR
2 CFTD 16 m L Moderate 30 A 18.1 9
R 30 A 18.5 8

3 NM 16 f L Severe N.D. B * 0 Respirator
R N.D. B * 0

4 NM 17 f L Moderate 30 C * 2 Respirator
R 30 A 1 5

CFTD; Congenital fiber type disproportion, NM; Nemaline myopathy
N.D.; Notdone *; Total echo power (TEP) of TEOAE was not obtained.



3% 3 Mitochondrial myopathy

ABR TEOAE DPOAE Comments
No. Diagnosis 39° gex LY _=~.m__mm~.:m_ threshold Tympano- TEP points (Average
tyr.) Rt disability gy MW ymspi) (/9) hearing level)
1 Leigh 8 f L Severe 80 A 14.9 8
R 30 A 18 9
2 Leigh 20 f L Severe 106 B * 2 Respirator
R 106 B * 0
3 MERRF 16 f L Severe 30 A 17.9 9
R 30 A 18.9 9
4 MELAS 14 m L Severe N.D. A 13.9 7
R N.D. A 13.2 8
5 MELAS 16 f L Severe 60 A 4.7 6 Child of No. 6
R 70 A -3.7 5
6 MELAS 48 f L Normal 50 A * 0 (52.5 dB)
R 50 A * 0 (46.3 dB)
7 KSS 16 m L Severe 90 A * 0
R 80 A * 0
8 CCO 18 m L Severe N.D. B 7.2 0
~ deficiency R N.D. B * 0
9 unknown 2 m L Severe 50 A * 0
R 50 A * 0 Respirator

MERRF; Myoclonus epilepsy with ragged red fibers, MELAS; Mitochondrial myopathy,
encephalopathy, lactic acidosis and stroke like episodes,

KSS: Kearns Sayre syndrome, CCO; Cytochrome ¢ oxidase, N.D.; Not done

*- Total echo power (TEP) of TEOAE was not obtained.
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1 OAE examination of a patient (DPOAE)
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2 Anatomical basis of otoacoustic emission

Incus Oval  Scali vestibuli
Stapes window (perilymph) Haircells Helicotremia

Cochlear duct Basilar Scali tympani

P fandalvmnhl memhrang {nerilvmnh)

Stimulus
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B3 Myotonic dystrophy
Patient # Patient #9 Patient #10
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