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[0013] A7) ZAEES =3} AfolA XU ROS(Reactive Oxygen Species)Z

[0014] A7) =AEL M ZY vEZ=go} e (mitochondrial mass)S 7F

aA71aL, MEZE=oL 9 AP E S/ AS 5Ho=

o

=

[0015] 7] ==& A7 224 S5 (autophagy  flux)d}  A|EARA
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2

(Apoptosis)S F7HA7]

[0017] A7) ZAELS 27F8 F(autof luorescence) S ZHAA 7= AL EXA
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[0021] 7371 WEZE=gol 75 A= Q] fEye Mxwst dd J9

o xglol=glo]d| A Z(Friedreich's Ataxia)(FRDA), F& QA& AF=(renal
tubular acidosis), 1< (Parkinson's disease), ¥&=3dlo]wH L= =2}
7 3} (amyotrophic lateral sclerosis)(ALS), 3 ® =W (Huntington's disease),

AubA dlel 2ol (developmental pervasive disorder), 2 A2 (hearing loss),

N

[0024]

(439 &3]

[0025] & 2&Wel #FaAdESd HEA BY AS, =3 ArobAlxu

i,

ROS(Reactive Oxygen Species)ES FAaA7]al, AMXEY ©wlES=go} 2F
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[0026] &= 1& ROS ~A#9= &3 WEA Be] #444F ha &<l A3

-| U

& UEhd 2 zolt,

%= 2% Cell proliferation assay®S &3l ROSE 7AA7]+= HEA Bel FH A

Fe g A3 vehds 2gze

= 32 HAskE nEA B A 54 37F A3E yEhl= g zeln,

T 4= HHstg vEAl B mEZ=gol #E A X 4 9 A} g
ojct.

&= 5= HAgke WEAl B 7IE =3 A% fA gl A¥E yEllE 2
Bk

[0027] ¥ WYxt= [34e2] 119 HEAL B7F =3k Aol
ROS(Reactive Oxygen Species)E ZAA|7]aL, HMXEW vEEZ=gol A

(mitochondrial mass)S FAA|7|aL, MEFZ=Eol 2 ALOMP)E S7HA7]aL, A
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7} 34 (autof luorescence)= A7, A7LEA S 43N 7|= 835 YER
ng2, nEFZ=gote oste] futEe AE w3E dAEE adE YedE=E,
MEZ=gote] &gt FtE = AlX w35 Alstar, wekd A7) HIEAl BE

HEZE=gol 7l Az 8l FdEs Alxxest dd AW d == A5E

[0030] & 2o th& HAAde] w2, 3t7] [&34] 112 3 A== HH
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[0034] A7) w=3}l= mlEZ=gole] 7|5 olitd 93ty fFityH = AS &
Hog 3},

[0035] PMIEZ=go} 7|5 Aotz QAs] Fo¥ = MEL-S dd dHe x

gol=2g}o]3s] A Z(Friedreich's Ataxia)(FRDA), &% Q¥ 25 (renal tubular
acidosis), 371" (Parkinson's disease), &=3lolmH Zq9F =2+ A=

(amyotrophic lateral sclerosis)(ALS), ¥ &% (Huntington's disease), HWHH

(deafness), WxH, H|TH
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Tl 1F T 28 odE AEste] A
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Row, F7HARE Fn, HEW
., ARsA] FolA 1F e 2F oS Adste] A48T ¢ Aot

[0038] & ol lojA, 7] A 2 H7HAl= At o m 58 The
& AL EF ARgo]l JheetH,  FAACRE: dAARe= #Fd(lactose
monohydrate), E# & =Z~(Trehalose), & H(cornstarch), F 7|5 (soybean
oil), MAAH AEFZQ ~(microcrystalline cellulose) B+ Wi E(D-mannitol)©]
31, A 2= 2yolHA vk s (magnesium stearate) S ©F(talce)”} Wb
G245ty AgA 2= ZYv|d I =2 =(PVP:polyvinyl pyrolidone) HE+& dlo]=
EANZZHAZZ Q A(HPC: hydroxypropylcellulose) S|4l Aeisto] upgkzA&ic},

wsl BiAEs JFEEARAAERZ Q AZ5(Ca-CMC: carboxymethylcel lulose

dl

calcium), AEFYFAYEF(sodium  starchglycolate), o aEd 4
(polacrylin potassium) ¥ IR AXH]=(cross-linkedpolyvinylpyrrolidone)%
, AR g 9, A2H]E(sorbitol) EE ofX
g} et (aspartame) ZolA AElE i, AAHARZE JE2EAHAAER QO AUEF (Na-
CMC:  carboxymethylcellulosesodium), HW|EF-#o]azZdl~E (B -cyclodextrin),
Wit (white bee's wax) H+ ZEF (xanthan gum) SOl AEEH | HEAZE I
o}2 Aot Al Sk & (methy]l p-hydroxy benzoate, methylparaben), I}e}2A]Qt2]3k

AFs 2 93 (propylp-hydroxybenzoate, propylparaben), ¥+ AZWIAFAE (potassium

sorbate) FolA AEali Aol wigAsh, oo #AEHE AL of ),
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543} olaxdeold dad, ZTESACER A=2HE odiHE B TS ddE

dFE AHZE AHoE, Axilil BioAHE, oAl UolE, ojn|tE&iE

FEA, ADESEolE, A2IAIE, APt opu] = ofE= Aso]=, U}

HEHERSL, A dae, AR SEAlEE, AR Heldseln=, A=A
i, el FEA Ee oS543 SYAE A dAHE ol o]8d 5 .

[0048] o] el & Er2 olste] HAlE Faf Huh FAXoR dHyH).

-~

gy E S Aol @A EA dal oy JEjRE FAEkE ¢ vk &

N AAlel= 2 2o olsE w7 s A== 2

[0050] <238 o>
[0051) 1. A wjek

[0052] o] <AFolA &= <QIZF 3 AfobAlZ(HDF, PCS-201-010, ATCC,
Manassas, VA, USA)E A3 AIEXE 109 & ©Eiol &2 (SH30919.03; Hyclone,
Waltham, MA, USA)¥} 100U/ml #HYAH = 100pg/ml =EZEFO]AI(SV30079.01;

SIECRORS

Hyclone)o] H®H=% 25mMd XE9 St-3F+= Dulbecco W3 o|ZF iAo A

ftlo
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=

g . =3k AdfobAl £ JHAIFTE FulzhE = Afre] 14dS HAS e A
ojgitt, Mx AEH 2 MEZESFE Cedex HiRes &4971(05650216001, Roche, Basel,

Switzerland)E A}-&3te] H71% AT},

[0054)] 2. ROS 2384

[0055] =3} Afroblx2E 125 Zeh=olA w3k, delug el +4

Q4

il

HE % 4uM=2 A5t 4dnpty Sk 3d F7FAY. AR A8 124
5 ROS 23T PSS AAEL, ROS 2T Y-S 93] DHR123(D23806; Thermo Fisher
Scientific)S T25 Zat~3d] H7}slx 308 HoF mjeksivl. w9k & DPBS (20-

030-CV; Corning, NY, USA)E &&= F7pstal Al @AlE 23] 383, 4

=

[0057] 3. AIEF4] 5H

[0058] =3} H-frobrlx= 969 Zo]EclA A 1,0007) AxEe] Bz

s i = 1

Azrgich, golrege FA 8 AE

B
of\

% 0.25 ~ 4uMzE 3AEa 4dwnpc}

o] F7FT}. FE AP 129 F, AEE QA 9F A9 (PBOE F H AlF

il

SFaL 50 ple] 0.2% SDSell BajA AT ZHIEE 37TCoA 1AZF &8t widaal
t}. GelGreen® 3AF A AAM(150p 1)(DW F 1:1,000; 41005; Biotium, Fremont,

CA, USA)S o] H7Fgitk. VICTOR Multilabel Plate Reader (2030-0050,
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PerkinElmer, Waltham, MA, USA)E Al&ste] @4 FrsE SAHSIY HME 5 Z2A

Ak,

L3

A Zimel el 128 W Ao e ¥ %% AAE 24430

[0060] 4. &AM EEA (FACS)
[0061] FACS #2418 Cell to in vivo ©]R A S 93t Core AlAo|A BD LSR

[I(LSR II, BD Bioscience, San Jose, CA, USA)ol &3l S=3§%At}. FACSE 9]

op
o

Al
=

ekl

WS vE 2do® Uio] ApAls] A e

[0063] 5. FlEEZ=E o} 2 Ag] (MP) S

[0064] M EF=2]o} = A9 A& 93] A=xE 0.6 ng/ml JC-10

[0066] 6. ROS, REZE=g o} Ag 2 X FA =4
[0067] M|EZ=g]o} ROSY AHZFstE fs] AEE 3 mM DHR123 (10056-1;

Biotium)7} Xgte wjx|o| Al 37TCoA 30&3F G, nEZ=glo} Agre] AT
S Q& AMEZ 50 upM MitoTracker deep red (M46753, Thermofisher scientific)
o] 3 wiA A 37TCelA 30i-3F viFgith. HDFAlA 2l ZF41S SASHE A

NEA g AEE AFHAT. o F AT BN F

i)\t
o

= ATt
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[0069] 7. LEIFIFE SH

d

[0070] AF7}E2] ZY 2= o] Ao AwWel = CYTO-ID® (ENZ-51031-0050,
Enzo Lifescience, Farmingdale, NY, USA) A7}E2 HES AFEste] 3AF T2 &

Fol wet AP, FAE FEAS T8 S8

[0072] 8. fn} &4

[0073] Seahorse XFe96 +217](Aglient Technolongy, Santa Clara, CA,
USh= AzgAel z2EZo weh ARSHJT. 1X1071e] AlE2S XFe96 AIE
& Ee°|E(101085-004; Aglient Technolongy)®] 7t el #wjgk £ 37CS] 2%
oA 16A1ZF &<k 5% C02 lFHlolElol Al midgrt. o ® wjX|E seahorse XF
DMEM pH 7.4(103680-100, Aglient Technolongy)® xAgt}. AXEL AHA3E
(ECAR)& Seahorse XF Glycolytic Stress Test 7]E(103020-100, Aglient
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Selleckchem, Houston, TX, USA)E 20 pMe &%= AME3t}.
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