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M
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72mt] 9] C57BL/6 W}

<1-1>

[0074]

YWC-181001-2),

HE:

]

Gl
o

1o bepdl vt 2o}

NF
NF
HDF
HDF

Arts A

Food

G5
G6
G7
G8

(High fat diet),
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]

GI=D-ZZE2 Fo](D-Galactose injection)

GID-ZHREX F4)

=71 Z] v A]

HFD=11

NF

NF
HDF
HDF

A 4a 84

Food

BE2 (Normal diet),

Gl
G2
G3
G4

=

[¢)

<1-2> FEAE EA

C57BL/6 W}

NF
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[0077]
[0078]
[0080]
[0081]
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[0083]

[0084]

[0085]
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& 2AFAA, 124709 B Fo12 Ao Basan,

7y 52 M7EA 37 230 disk =Fd wet 47 % 139 2ol 8719 o2 ERHUY. A v @
A 3% 2 A 3F ageR ERSNY. FAdeR 1 = A
ARSEFAAL, % G5 WA G ml-v AtA HETF 5%Q1 AAtA B A

oA AT
AHk dE et Bdste], BE4 1% (Normal diet, NF; NIH-41, 319FE+f, Zeigler Bros Inc., PA, USA) % 3
A WA 18 (High fat diet, HFD; High Fat Diet 32, 3 ¢}E4F, CLEA Japan Inc., Tokyo, Japan) o ® 739
] NF 2 HFD:= &= oA Fv] 2 3. A e® T1F 63, G4, (7 2 68 wh§-~i= HlE}
syl A bekeF 3299 HFDE AFSEAar, 2§ G, G2, G5 2 66 1FS NFE AT, A7) WD 2
2 Z}Zy 317] % 2(HFD 329] Ingredient), ¥ 3(HFD 329] AIN93-VX vitamin mix), ¥ 4(HFD 329

Zf

‘_,

AIN93G mineral mix), 3 5(NIH-419] Ingredient), ¥ 6(NIH-419] Amino Acid), ¥ 7(NIH-41¢] Mineral

QEn

Concentration), ¥ 8(NIH-41¢] Vitamin Concentration) % 3 9(HFD 32 ¥ NIH-419] A &EEA wlal)o] vebdl
v} 7o},

Z 2
Ingredient Composition % per weight
Milk casein 24.5
Egg white 5
L-cystine 0.43
Powdered beef tallow 15.88
(including 80% of beef tallow)
Safflower oil (high oleic acid) 20
Crystalline Cellulose 5.5
Maltodextrin 8.25
Lactose 6.928
Sucrose 6.75
AIN93 vitamin mix 1.4
AIN93G mineral mix 5
Choline bitartrate 0.36
Teriary butylhydroquinone 0.002
Total 100
#£ 3
Ingredient Composition g per weight
Niacin 3.0
Calcium Pantothenate 1.6
Pyridoxine HCI 0.7
Thiamin (81%) 0.6
Riboflavin 0.6
Folic Acid 0.2
Biotin 0.02
Vitamin B12(0.1% in mannitol) 2.5
Vitamin E, 15.0
DL-alpha tocopheryl acetate (5001U/g)
Vitamin A Palmitate (500,0001U/g) 0.8
Vitamin D3, 0.2
Cholecalciferol (500,000 1U/g)
Vitamin K1, 0.075
Phylloquinone
Sucrose, 974.705
fine ground
Total 1000
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[0086]

[0087]

[0088]

ZIHSd 10-2022-0015300

#% 4
Ingredient Composition g per weinght
Calcium Carbonate 357.0
Potassium Phosphate 196.0
Potassium Citrate 70.78
Sodium Chloride 74.0
Potassium Sulfate 46.6
Magnesium Oxide 24.3
Ferric Citrate 6.06
Zinc Carbonate 1.65
Magnanous Carbonate 0.63
Cupric Carbonate 0.31
Potassium Lodate 0.01
Sodium Selenate 0.0103
Ammonium Paramolybdate 0.008
Sodium Meta-Silicate 1.45
Chromium Potassium Sulfate 0.275
Lithium Chloride 0.0174
Boric acid 0.0815
Sodium Fluoride 0.0635
Nickel Carbonate Hydroxide 0.0318
Ammonium Meta-vanadate 0.0066
Sucrose 220.7159
Total 1000

R )

Ingredient (Unit) % per weight
Ground whole wheat 34.9
Ground No. 2 Yellow Corn 21.0
Ground whole oats 10.0
Wheat Middlings 10.0

Fish Meal (60% protein) 9.0
Soybean Meal (45% protein) 5.0
Soy 0il 2.0

Alfalfa Meal (17% protein) 2.0
Corn gluten meal (60% protein) 2.0
Dicalcium phosphate 1.5
Brewers dried east 1.0
Premixes 0.6

Limestone 0.5

Salt 0.5

Z6
Amino Acid Concentration % of total diet
Arginine 0.9
Lysine 0.85
Methionine 0.35
Cystine 0.25
Tryptophan 0.2
Glycine 0.95
Histidine 0.38
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[0089]

[0090]

[0091]

[0093]

SIS

10-2022-0015300

Leucin 1.4
Isoleucine 0.95
Phenylalanine 0.85
Tyrosine 0.6
Threonine 0.65
Valine 0.9
Glycine 0.95
Z7
Mineral Concentration (Unit) per weight
Calcium (%) 1
Phosphorous (%) 0.94
Potassium (%) 0.55
Sodium (%) 0.25
Magnesium (%) 0.15
Iron (ppm) 300
Zinc (ppm) 40
Manganese (ppm) 140
Copper (ppm) 12
Cobalt (ppm) 0.7
Iodine (ppm) 1.8
Z 8
Vitamin Concentration (Unit) per weight
Vitamin A (IU/g) 17
Vitamin D3 (IU/g) 4
Alpha-Tocopherol (1U/g) 45
Thiamine (ppm) 15
Riboflavin (ppm) 9
Niacin (ppm) 70
Pantothenic Acid (ppm) 30
Choline (ppm) 1900
Folic Acid (ppm) 2
Biotin (ppm) 2
Vitamin B12 (Mcg/kg) 75
Vitamin K (ppm) 2
#Z9
Guaranteed Analysis NIH-41 HFD32
Moisture with vitamins 36.9 6.2
Crude Protein 18.0 25.5
Crude Fat 5.0 32.0
Crude Fiber 5.0 2.9
Ash (%) 35.1 4.0
Nitrogen—free extract (%) - 29.4
Total 100 100

A E~ Folgl sty D-ZHEX FAH(D-Galactose injection, GI) R & EFHAY}. FAHew, 2F

G2, G4, G6, 2 G8¢] w}$2E= 0.9%
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[0108]
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ERE ASFARSIGAL, G1, G3, G5 R G7°] vk 0.9% A9 (EE) S kAR

A7) vk wE AlTE FAske] WMskE SRlsgia, 2Fvit H 5

& Grrstglon, vl AW Atsk 2EYAS delste] fe @ WIS AF A

<1-3> A%kA @73 dA

oh§-20l A AbsE AEY RS Thehy] fls) Ak AW E AAsI.

TAHOR, A7) okad AER whsolxl Axka FuE el e g9 das AFor FYsta ¥
& A7l @ BNF 5 BIFD IEoR Wol f¥e Aue TEshy] AR mem FAHIa, 3] A
A

A A (340 X 240 < 60 mm, HHF AZH 4.9 L)= LCI A]2=¥ (Live Cell Instrument Co., Seoul, Korea)<
AREEl] A& A FYUE S AR FEE AoFEE AASNTHE 2 Fx).

F 2043 WSS @ TR dhol, 1243059 23 (AR AAE ABFYSe] Ak FEE 542 A, 12
AE F AR BE FRSte]l FRE A2E IFAROM, Ak FEE WY 1Eve 1SSYhCE 29
b, ¢ FE). ABE RE sl FHE B3 A8 WOoR MEHAL, Ak BAVE e AT Hos
Ark. vheo] AR, B E S AN 8 AFAe] W F2dsn

<1-4> HA=E -8 AA(Auditory Brainstem Response test, ABR-test)

A7 Ade <1-1>9] wpe-A(A3P8T 61 WA G8)E 100 mg/kee] AEtT (ketamine; frgk FHEE, A&) 2 10 mg
/kgo]l AdEtzl Flol= 2 FE 8ol = (xylazine hydrochloride, 5Ev}3Al; Bayer, ¢HbH) = H7W FAF w135}
I AAIFSl A (auditory clicks B3 tone pips)ol W3k S@o =z HzZt AN D FF H7 AR FEA
A= A7 T8 A9E SASE FAHINES AT, ABRY] 35 V(wave V 7|8 555 Ed o]
2 (recorded traces)olA] & V& =o]= ZZo(noise floor)7} %A %5 w] 7}x] 80dB SPLolA 5dB
AR AMEE ZEE AR HHstiA ZAAeivk. s dejde] At e &S 74 AWM 10T
RZ6 / BioSigRZ Al2~®l(Tucker Davis Technologies, Alachua, FL, USA)& o]&3te] dHoly #z] 2 vlg-29]
BRSSPt

Aol % wgoz MAsAm, A A
vhgso] ALE §AN] AN BE A= olgs

Fassle,

dole& FUs] el 24 rhsrol s
} |

<1-5> FHZA = T]AK-Eo}A| (Superoxide dismutase, SOD) &4 A3

o <I-1>9] FSA(AFE 61 WA 8)9] ke} F AAFAA AHF Pl o gale] Aol w3}
Mg AASE Farsh @29 Sbel FS =AU,

TAASR, 7] e A FHOA 25 TAR)AA 3025 BHEAZL F, 2,000 x gollA 152 &
4 ColA 94 st AA"E dAS Azt 47 A" HE -80 TolA st Bastar, &4
7] Aol MEHHE o] &3] 1 : 52 A8 T S0D AH 7IE(No. 706002, Cayman Che., MI, USA)E o]&
ol AW SODY 45 st A7) SO #HA J1Ex AAEIANS}E A (xanthine oxdiase)} o] E=AE
(hypoxanthine)ell <& ¥ HitstE S Z-S AEsH7] 98] HEZDEF A (tetrazolium salt)S AFE-3)
7| Eo|t},

Zy AZo tigh SO0 A2 X A A8 I #4E T3 ¥ WA A (the equation obtained from the

o
linear regression of the standard curve)S AF&3le] AAE Y, @9 Sope| z@hv)Zo] 50% X5 S uj
AR Gxel Fo geldgin.

rlr (oo oh 2
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[0125]

[0126]

[0127]
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<1-6> 22|83 4
7] ARl <1-1>9] vh-A (AT GL WA G8)9] vhe-AE I AATIAL Dol s st skl

TFAHeZ, A% vlg-xo 3ol w L)y l‘i—-ﬁroﬂ MNFHEE =3 AL (room temperature)ol A L7 oM

-

ol 4 %9 e}¥EEAH s =(paraformaldehyde) 7} ¥ pH 7.49 QA4 2% 294E AFAATY. nAQ Ao
2 #AF3 GHolAS  Calci-Clear Rapidell 24A17F B<F I A&ke]  €3)5Far, OCT(Optimal Cutting
Temperature) 3gES AU3F 5 LEICA RM2145(Leica Biosystems, Wetzlar, German)E ©]83to] 2 WA 5 um

= H
o s Afoz Ausdlth. AU DAelS BE APEAANA SR T o0 AME) T (0%
EF G,

<1-7> I

7] ARel <1-Gol A AxF Doln AR AT AP o) Gake] B FEAELY olnAF FA 3}
ok,

FARoZ, A7) wold AR 5 m T Aztele] mYH Leto=o] 4 49 FFEFAUIED 158 F
@ AN F ALAN AxAUG. WHeld MGE YA A 4] ARL 5 & W A= A

(normal goat serum)¥} &7 A-or 1A 7HE<E vlFstar, 1k Z_E}Zﬂo MYO7A(1:200, ab3481, Abcam, UK)%} 3t
e

A 4 CAA 1A7HEeE vjekatdtl. vjoksl dHS PBSE 58%5<¢k & 33 AlHeta 23 A n$E -
IgG H&L(A exa Fluor® 488; 1:1000, abl150077, Abcam, UK)$} 37 Ao 1A|7Hsor vjdsl & tbA] PBSZ
585t & 33] A& 38laL DAPI(40,6-diamidino-2-phenylindole)”} ¥3te w28 foHoz wAsAT],

A7) mE gfo)yt dHS F2HAW 7 (confocal microscopy; Carl Zeiss Microscopy GmbH, Jena, Germany)
2 ZEN lite ver. 2.3(ZEN lite, Jena, Germany) AZEHE Algste] A7 FEAES olnx=
A5

<1-8> SEM(scanning electron microscopy) %4}

X

A7 ARl <1-6>olld AlxF Dol H¥le wAsa SEM BAWMoem HZE {FERAEY omAE

7] ool S 2.5 %9 FFEELYslo]=R 4 CollA 2A13F Fet 12 :1gAI7 &, 0.1 M
9] 7Ftmddo)E (cacodylate) HHZ 2 A3}l 1 % A3 ~F (osmium tetroxide, 0s0y) O 2 ZX} a1 Ak
Aot mAHFE AHS 50, 70, 80, 90 H 100 % o= B3 & Ao 3-t'd FEE ol E o] E (Isoamyl

acetate, Hanawa, Japan)®} 158%¢F whSA|Zth. ¥lS o] AHHS 3 ]—Uﬂ%ﬂ/“ﬂ‘rx}(hexamethy disilazane;
cat. 440191, Sigma-Aldrich, USA)S AR&3le] A2oA 158F< AFsta Fo= IAYI &, dolEd dAvH
(TM-1000, Hitachi Ltd., Tokyo, Japan)o. 2 7z} FRA X HeZS s},

<1-9> A A]7F PCR(Real-time polymerase chain reaction) ¥4

A7) Add <1-1>9 whe2(AET 61 WA 639 w25 FJAATAL, Y] vk 7H A 2 gsgo)d
A9 w3} ke &4 FHE FAA FHS BA517] HE A PCRS S35kt

FAHeZ, Total RNAE TRIzol(Thermo Fisher Scientific, San Diego, CA, USA) A]2kE& o] &35}
Lk el=

mRNA AMZS #=0])35H7] 9al 2 109 mRNA 2 1 w0 of 10X A 212, 2 w9 oX 84 W8 vy, @D 5 o] FF
dofAl7t AA" ES xdete F 8 weo JgHAAEL &As AT, A -fr ?-E} MZS SYBR Select
master Z]Z~(Applied Biosystems, Calrsbad, CA, USA)E o]&3le] A|ZAA el TR EF ulgl AT
ARESE ZElolw AMEL 7] 109 YERNSIT.

L
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[0128]

[0129]

[0131]
[0132]

[0133]

[0134]

[0136]
[0137]
[0138]

[0139]

[0140]

[0141]
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£ 10
Target Predicable Dysfunctional effect F/R 5'—>3'
gene
Ednl Cardiovascular F ACA CCG TCC TCT TCG TTIT TG
complications R GAG CTC CTT GGA AAG TCA CG
Slc24A4 Anion transport F TCA TTG CCT TTG GGA TAA GC
dysfunction in auditory organ R GGC AAC CAT CAC AAT CAC AG
Ucp2 Mitochondria F CTC AAA GCA GCC TCC AGA AC
dysfunction R ACA TCT GTG GCC TTG AAA CC
Keng4 Non-syndromic F TGT TGG GAT CCG TGG TCT AT
sensorineural hearing loss R GAG TTG GCA TCC TTC TCA GC
Myo7a Non-syndromic hearing F GAC AAC TCT AGC CGC TTT GG
loss and deafness R GAC ACG TGA CTT CTC CAG CA
Myo6 Non-syndromic hearing F AGA CCA CTT CCG GCT CAC TA
loss and deafness R TGG GTT GTC TCG TAG CAC AC
Cdh23 Age-related F ATG GAG AGC CCT CTG GAA AT
hearing loss R ACC CAC AAA GGC TGT ACT GG
ApoE Age-related disorders, F GGT TCG AGC CAA TAG TGG AA
Vascular disease R ATG GAT GTT GTT GCA GGA CA
18s Ribosomal RNA F CAT TCG AAC GTC TGC CCT AT
R GTT TCT CAG GCT CCC TCT CC
7] WA PR S 1 el DV, 5 ) IR, 1 ) 10 prol AF/OIGF efelnl 2 3 wel i
SdoAl7F Sl B8 XS F 10 o] AES 90 TollA 38, 95 TollA 10253t 40AF0]F, 60 TolA 60
i%ﬂfﬁ@%%@%dewﬁmMJuA%%ﬂﬁi%Q&ﬁq A7) BE LS dEEA s o™, mRNA
Uty =39 A F3H(normalization)i 18s rRNAS AF&-35lo] AAkE AT).

<1-10> SAEA
EAEA S SPSS A #71A ¥ 21.0(SPPS Inc.,

3
ol A 4t

e RE WG P BE AE pdsgly, B

At

w3 EAF o7 o3 mRNAS] W=t Eo]A4de GraphPad PRISM HA

USA)S AFE3F Mann-Whitney U-test® 2418} th. 0.05 1] 9HY] p-value:

ATt

<494 2> 4923
waol o9 1% EAY

A7) Ao <1-1>9] vp9- (DT

Y 24 2

et

T AT, A B 2565 WA 68l AE
A= 3 F2). E=F, e 2 2764 34D Fo Ana
I Esbe MMES FARAT(E 49 b Fx), Ao FA% o

ER, e A4 24004 349 Fo nEY 1§ AF
FHge Festel Wk AF, 2 A

WMel= 3 ¢

Zo A 371E T At A
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GL Ul )9l wh§-2ao] ik, A 2 v
wh] el 8717 A

AgolM dHEAS Fold am9] AT

La Jolla, CA, USA)S AR&slo] 4~3)313itt.

e X FHEF ANOVAR Hlals

5.0(GraphPad Inc., La Jolla, CA,
EAM o Gonet Aow 71}

vjwke 2 Wz wegk v HFD 152
Wsol 7HE AA S 2t s

H3l= 8~10



[0142]

[0143]

[0144]

[0146]
[0147]

[0148]

[0149]

[0150]

[0151]
[0152]

[0153]
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Aol ZAHEAE Fold a5 AT Wk 3-6g OB, AYEA Foji= AF W] A
o] =t}
=

sz & 11el 7§ WEke W9 g AYS FAS YeEhdldo.

I 11
WT(G1) +GI(G2) +HFD(G3) +HFD, GI(G4) |+Hypoxic(G5) [+Hypoxic,
HFD, GI(G8)
Dermis 287.05 348.5 346.76 392.35 351.4 388.42
Thickness +99.26 +85.9 +81.53 +67.59 +93.46 +66.9
Fat layer 87.59 127.4 600.29 594 .44 89.71 133.67
Thickness +19.76 +29.04 +18.18 +18.55 +36.00 +36.87

ARAom, HDE AWFe FAS A/ A 2 e nAL, ANh B =
ZAMAIEE 2 AR VA, GlE W% wwel 2 FBE FANY 4R v

2311 #2x).

<2-2> EH W A3 2EH: B4 A

471 Ade <1-5>9] SOD 24 23 AHE EAste] @ Ul 4t 2EY R S 1A

=

I Ad, 39 3o gixat SO ZH(G1, 0.5311 + 0.019)0] Hls] AxkA 84 2F9 SOD #H(G5, 0.6215 +
0.048)0] ol AAata 374 ZFolA Ast ~Ed vt S7HES glsiginh, B3, tizate] S0D 3k (G5, 0.6215
+ 0.048) Rt} A4kA 7 9 HFD A3 el 259 SO #(D7, 0.6453 £ 0.055) Hi= AAbA 74, HFD ¥ GI
%9 SOD #k(D8, 0.5955 £ 0.022)°] =o} AAitA A9 TdEZART AHAiks o] x3d olFxzd L 4
FxAA 2tst 2EY A7 S71ES Fsigith. vhd, 33 Fo) dixwte] SOD g (G1, 0.5311 £ 0.019)°) H]
3 HFD 19 SOD #k(G3, 0.4901 £ 0.011), GI 1< SOD #k(D2, 0.5148 + 0.028) % HFD ¥ GI 1&9
SOD ZE(D4, 0.5572 £ 0.050)¢] =Fo]i= <F 0.05 WX 0.1534= F<]8k xpo]7t glo] & JFS mxx] LSS
AR TH(0.04 o]dte] Aol SFHY = Urh). A, Hikx BAME 20D FTRE AAakAh $74 div)
SOD7F F7hebe Adol dar, kA 7 IH(G1 WA G3)elA = 371E F SOD7F FAshe] kst ~E# 7}

o [e]

Pasis Aol 9ee FASAT(E 5 Fx).

[«0

at7] & 129 =l I W S| FS uEhARIG.

¥ 12
Group |0 M 1M 2 M 3 M
Gl 0.6325 £ 0.000 0.5873 = 0.005 0.5667 £ 0.000 0.5311 £ 0.019
G2 0.5955 £ 0.017 0.5463 = 0.005 0.5216 £ 0.005 0.5148 £ 0.028
G3 0.5586 £ 0.011 0.5463 = 0.005 0.5298 £ 0.005 0.4901 £ 0.011
G4 0.5873 £ 0.005 0.5298 = 0.005 0.5011 £ 0.011 0.5572 £ 0.050
G5 0.5873 £ 0.029 0.5463 = 0.005 0.5463 £ 0.005 0.6215 £ 0.048
G6 0.5914 £ 0.000 0.5627 = 0.005 0.5463 £ 0.005 0.5695 £ 0.059
G7 0.5996 £ 0.000 0.5463 = 0.005 0.5914 £ 0.000 0.6435 £ 0.055
G8 0.5750 £ 0.011 0.5463 = 0.005 0.5380 £ 0.005 0.5955 £ 0.022
G1=A2t4 874 + NF, G2=A3Ak4 3 + NF + GI
G3=A3Ak4 37 + HDF, G4=A A2~ 37 + HDF + GI
Go=AAA 37 + NF, G6=A2tA FH + NF + GI

_19_



[0154]

[0156]
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[0158]

[0159]

[0161]

[0162]

[0164]

[0166]

[0167]

[0168]

[0169]

[0170]
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G7=AAk4 37 + HDF, G8=A A4 37 + HDF+GI

<2-3> ¥ Xz vwdd 23
=

A7] Ad o <1-4>9) B 2~ E (Tone-burst) ABR oA 4 WA 32 kHz FabroA o] A8 I 3k #4151},

A, gzt A 9x WskE MY Bk wvgk vk, GR(AAMAHHFDAGI) 9] A X7} 8 kHZol A 35
dBel Al 67 dBZ, 16 kHZAIAl 31 dBellA 70 dBE A Z718S FASYTH=E 69 b FZF). TS, G5(HAA)
o] ¥ 9X= 8 kHZolA 25 dBollA 58 dBE, 16 kHZollA 35 dBolA 56 dB= 27@ F Zeletint(= 59 a
9 oe Fx). T3, 6(AFHGD) E GT(AAARHIFD) 9] 8 X7} 8 kHZolA 34 + 3.76 dBellA] 67 £ 10.13
dBE, 16 kHZolA 38 + 4.08 dBollA 60 + 7.33 dBE F7}3HS elaldth (e 69 ¢ © h Fx).

W

F

G2(GI), G3(HFD) % GA(HFD4GD) 9l A= A= FolFd Wyt las FAsATH(E= 69 ¢, d 2 f
).

@ ¢
b

FAHeR, Zr OF k29 A XS ¥IF sPE E AVA T 8, 16, 24kizE AEste] A3 4
T}, G2(GI), G3(HFD) ¥ G5(AHAtA $74)9] ©hEx7oA 2 2 639 HE 9X= dx=v vuste] & War)
Ae (= 7 ZZR), 659 A9 21Y TRE AHY 9F Mo fovd WErt yelds A3 v (= 8¢

= 3 %

a Fx). E3, GAGIHHFD) ol M= WSt gl Wb, GE(AATARAGD) B G7(AATRAHFD) o) - 14E FH7H
2 X7} 30 dBelA] 60dBE A TIHES B 6}913}(5 89 g, j B K Fx). ob&el, G8(AAIAHGIHHFD) <]
A8 AAE gL 71l @A F7FES ARSI 89l m B n FE).

_1&|°L'F

s
0

o pAHoR ) i, o 9 AFzdA AA 2208 #4896 8 kiZE AEste] Wt HE X
S wAM% A7, GI(G2), HFD(G3) 2 GI+HFD(GH)AlA A= Ao & W7t gl (= 99 a ¥ b #x),
HFD+AAEA(G7) 9] olFxol e 271€ oldl A A7t S71ES SRl (= 99 b % ¢ #x). o}&d
Aaze 87 7ol ¥eE A9-(65 WA 68) 271Y Folle A A7 F71ES sty Aia 87 =24
9OHFD A3 Z=7o] A A Aol 2 FFS vHS FR1EATHE 99 a WA ¢ FH=E)

AgHom Ay oA WA 7P gahAQl S A4 3 xxdolal, HFD AH Y/EE AFEZX o
© Aaka 843 S a(synergy effect)7k LEbES 183

| Ado <1-7>7 22 W o FEAEY BEES JUENT. AEES AAFEARE EAE T
Qo dlEel Myo7as ®AIske] Hrlslsit.
O A, 458 nlgso M= 371y 2 A E(OHC, outer hair cells) % 1719 W= A E(IHC, inner hair
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glo} 7% dolloll Al HEE = Ucp2Zt thE Fxbdl Hl3] A3 FdS St (= 119 ¢). H3,
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71%e] EAo.R Q18] Nyo7ash Nyo6e] WElo] A7) FAASYUILCE 11 e, £), d2 7% w3 FHolA AR
@ol WAHE §979 Cdh23e] WAL A5FS SAUUT(E Ta). W, Apoki A7) AEEA slo] A4

= 1
G B7 EE DS BEEAAAE AFRANAG WAl FAFL FAAATCE 119 b).

of»

Ao, Adta, IFD B 619 @523 Bn ojgxid % gl =3t dxke] Tdo] dAs 4
KR
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Oxidative stress proE, EDN1
Mitochondria dysfunction : UCP2
Induced aging / : ,ii’é’é“g,_“&’é‘z' Myo7a,

Damaged audltory cell (Cell death)

l

Hearing loss
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Oxygen level (%)

EH3

Time (s)

(a) Normoxic vs. hypoxic (Gal (-) vs Gal(+))
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G.l () (-) (+) () (+)
Group

(b) NF vs. HFD
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