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3 Al A
4o 9 PGC-1¢ e TS TNV = 2=
7l =2 ok
= 61%%L 201641 14 1301 o thatl T E] H o) A& syl

WA AL - Uﬂxﬂ}\ﬂ o) Az At .
Houlhm o pGC-1o WE kAo R u E R = g)o} 7] %A &) o] & thekal
H Zﬂ

ol ML= X8 8 AL

e A EZAAES FAE = Q4 APEA 7 8= 249 3 3
A" A E AP S FXehEs 49 AE 7 AdETH of g
Tt Al AR o] T A o] Al 2FE =] L o 3R 4] 1A o]
apoptosis®| T}, A2 nfEl 9] 53 ) F-A o] FEl st o] W} wgo] 574l
apoptosis®] AME T4 vl EFZ =g o) W 9ho| A | ¥ = APE 3] 849
WH| 2 A3 T 3bA (caspase) B2 A S B3] o] Foj A=t o] AL
H|EFZ = glol o] uto] £ a7t ¥ 7] Al 2} O}UJ] o] Fo] X1t} (Galluzzi et al., 2007,
Kroemer et al., 2009)[1] (Chipuk et al., 2010; Youle and Strasser, 2008)[2]. ©] & g+

HEFAE g]o}i E31 A ZALY & HA 5} A it:;'._l%l, DNA t/\o]—, A Q 5\_9}

B -] = ulo Y A ZHY Ak AEH A g v e Ak =l 9] sl

Al 4 TH(Youle and Strasser, 2008)[3]. Lol H] G2 0 2 M| 32 AbE &
Frimehs B2 ek AR o] Zo] Hrh o & Eo] v AL A ] M EAE &
st = 217 = 3, 31 DA Al S 4 (ischemia reperfusion injury),
A7PAA A & 51 F T} (Fadeel and Orrenius, 2005)[4]. ©] ] #3}]

= x]*A APE I A Eof] 9lo) A4 PGC-1a2] 715 % PGC-109]

A7 2T T A= A Aol ato] ElsHA E ]l

1. A A g 3 A 2

ok =3lo] ™ (AD), W71 <=2 " (PD), A& © A% (HD), 72 ¥ (amynotophic
lateral sclerosis; ALS)3} 52 A A E 4 A] 232 ANAMEES] AR A 75
A T A EALE ) @] 3 A o)t (Jones et al., 2012)[5]. ©]E A o] A A 2]
= EA R A HAE ] &24of 7]<913} PGC-1a knock-out PF5- /\Oﬂfﬂ
T A= AAE R A% Hr)ek @537 (hyperactivity) 3} T 2 31 2 -9
Lehd 479 of ] WA A o] TR A A el S 2
St 217 Bl Aol PGC-1a7F A4 A o2 o] = A & &
(Lin et al., 2004)[6]. T3 o] 2] -7 7} ] & ] PGC-1a knock-out V}-5-2= €]
A7 A o] YeEbdE o 3 EAF (vacuolar lesion)S 2138F 0 & 4 PGC-107}

h

E_IZiFU}EoE
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ANBAE 75 FAeh=H T 23 F2e 35 & o Ath(Leone et al.,

2005)[7].

AD 37} A o | EF =] ok Ab3} 7] 5o, A A8, = 75 A8 5 AD9
Wl A s A rEZE Yol 75 &4 21 718t} (Chaturvedi &
Flint, 2013)[8]. &3] AD #x}2] i 2] PGC-10 & Fo| Eof o o] = A d
nEFZ ol A 75 1o il SR A4St AEY AR QIE A A
AP o] A& F2-3H) (Katsouri ey al., 2011; Qin et al., 2009)[9, 10]. PGC-1a.2]
U e ADE Fridbeh ofE R o| =] 5t vhilAl & Wa A wheho et
ofl o] =& Al 5= BACELS] W& Z7kA 71 ufehA] W g} o}l 2 o] = 9
F& TN A M EZE= ot Vs Aol Al E AFE S F83 (Wang et al.,
2013)[11].

PGC-1a9] FA 2} (PPARGC1A)S] ¥ ¢17] Wo|i=PDe} HDol| 23
A i F7te st AdIA 7} 9T} (Clark et al., 2011; Weydt et al.,
2009)[12, 13]. 7}-9-2= HD F.- 2 o)l A ¥1t o}y g} AD, PD, HD$HA} 2]
PGC-laf A A} ¥+& o] 7+~ 3} (Cui et al., 2006; Qin et al., 2009; Ranganathan et
al., 2009; Weydt et al., 2006; Xiang et al., 2011; Zheng et al., 2010)[14-19]. ) Aq
HD 29 A Zujj kol A 2194 2 PGC-102] BHal & Al A A E o] AFE S A 3]
A A1 71 (Chaturvedi et al., 2009)[20]. B=3F PGC-109] #r}td & ALS R 2
Hpe-29] FEFES T 25 FAIZIY (Zhao et al., 2011)[21]. ©] ¢k
2o A E YA A e EA e A 71 PGC-109] 7] 522 Q15
PGC-105 8] 4 o2 A3 7] &= 7] 4]
R ] el IR | g I | e TR g

2. A2 THROS)ON 2] 3 -3l dl At

PGC1-At3} 2 ~E g 2 AF3to A Hho] 7] 2F& A 2Fal=d) & 03 <8
g} (Chaturvedi & Flint, 2013)[22]. ©]3= A1 4 B & A Aol A 9] 7|53 2 E =
Ao A | EZEgolo] &5V 2 534 € uncoupling @2 (UCP) 9
o] PGCl-a It d ol &fsle] F7FgHoh(St-Pierre et al., 2003)[23]. ©] &1 g+
T7h= v EZ = golef Al E W of ZAALATH(ROS)E Bl 5 A 7] = @l A ot
k] o] ZF7}e) 7o) o] Fo] [ tH(Cowell et al., 2009)[24]. ROS thAFo A PGC-10.9]
A5ES- 43l H 9 9= PGC-1aS S A Eoll A tFE 9] A (ectopic)
WA X 7] superoxide S Al 71 3= superoxide dismutase 2 (SOD2)2} hydrogen
peroxideE A 7 3}3= glutathione peroxidase 1 (GPX1)2] & o] F7}gt b= A&
B 318F =37 o] U(St-Pierre et al., 2003)[23]. 7L o] & XA H AF-E -3
HEZEglol, A2, HEAIE T T s Al ] 73] EAleth= B8

F79 ROX 85584 7F PGC-1a°l ol &l 24 ¥ =X &A= At} (St-Pierre et al.,
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2006; Valle er al., 2005)[25, 26]. ©] & - %3t PGC-1a7} =4 3}= ROS AL
zraRe Aests S oA S Wwlth ¢, PGC-100] TS & 4 §- ROS
HE 1;]—13“ 21:,1/] 5_7]_,% \31-7] Lm%oﬂ ﬂ—ﬂ_z_-]l A~ E Eﬂ/\ /\]— oﬂ}\i PGC- 1(17]'
MERS 758 338 & 4= 21T} (St-Pierre et al., 2006)[25].
gk A2 =3t e Ao =8 d S w3 A EY E, o E &9
B3 gy d g, A E S A dAdsho] A etA ®rt ol & A&
A ATl o8 A E Y A v A A F S(sterile 1nﬂammat10n) " EFE glo}
7155 #, DNA £4), 18] 31 © & W o] (telomere) 7| ‘772 3} A o] 7} Zrol x| =
Aol T7FsHA "t ol A 7HA = o] Y 3 A= 354 v YT g
ol&l| 7} B¢+ gl o 2 PGC-10.E Al A3t "2 wo] o] Ao]7} grolx] a1
DNAS] &4o] doju} Fate] w3t Z ol HlEA W45 dotlte A
RolFE =0l H i E vl Y (Xiong, S 2015)[27]. ©] &=°ll &/3HH PGC-1aE
A A A dZ o] 9] Z]o] & §-%] 3Fi= telomere reverse transcriptase(TERT) 2]
24 F ke ol Zhaslar, p53e) A W 2 S o] At
PGC-1a7} 23} B Z10l b & A A 25 7|k o slojd s o J2=
Shoh= A& Hol a1 9l

2

3.AEAAS = TS A
PGC-1a9] 413 752 9] M2 BE etk AdHT].
2D sl A Bl A2k P10 28 2711
Sl B2 elobe] AT B LT A% o] Z747F ol Fol7
(Valle et al., 2005)[26]. ROSE A9 W T A 3 of 7}3F 7§~ PGC-10.9] Z7P9‘r
A3 gikst 715 o] F717)F o] o] Xt} (Borniquel et al., 2006)[28]. 917+ 3
W3] A EZo| A PGC-10E A EAAZ F A AN A A ~E s 74 75
MU ROSE] 57171 7+ A3l caspase 32] 24 o] HEsl ©l T} (Valle et al.,
2005)[26]. 7}-5-2= PGC-10.9} PGC-1f double knock-out 2@ o A = A ¢ 53
Al Qlo] AR o =2 LEFU T (Lai et al., 2008)[29] & A A7 (congestive
heart failure) TF$-22 2@ o] 4= PGC-102] AA7F 2E w24 4142 1}
A2 A Z APE 7 A2 F T} (Garnier et al., 2003)[30]. ©] £} &©] PGC-1ai=
A A Z ] thALef A el oM T o g S St

PGC-1a®] @1te} 75> 259 A 43 7 s 3 s AdHY. 259 4ol
0] 541, 7] 5o oA A (=91 5524 Sarcopenia, i
T AT, SRS A RE AW A FAl o] 2717HA] |-
Sl el ot e Tk Al Edlo| M o wpRk 7R & F5 A 3Rl A
PGC-109] & o] T7ehH (& v F a2 d), 5549 o] H &
HEZEgol 75 ol slAro] 255 FAT F Atk Alo] o A+
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o &l urs] %1 vl A TH31-38].

5. A A A B A 27 A

PGC-1a7} 22 ¥ n}8-2o| A= u| E2E glo} §-A x} 9] whao| 7F4 3} =),
o] & ¢toll &= HAFALAETC) Y FHH TS st &g FdA7F £3HE of
N0, 5S35 (Lin er al., 2004; Leone et al., 2005)[6, 7]. ©] A&

N EZT glo} 7|52 v EFZ T glolo] tAla Aol o Eohi= A el g4 A &
S Y A AR o] PGC-107F 22 H vp9-2= F90] =& 58 1
W o] Z7FE = UCP1Y] &S S7HA1Z 4= glo], 9ol Tizhsh vkg-&

|
B .G} (Lin et al., 2004; Leone et al., 2005)[6, 7]. 1 5 v}-$-223= G4 ] 9 v] 3]

21, &5 5495 ZA2 3 (Leone er al., 2005)[7]. ©] PGC-1a7} A2 ¥
nhg-2olE 224 o2 AT 280 PGC-1a o] kel Hi= Edl Ay
w0 AG- v EFE glo) Al o] F=T1E AL, v EFZ =gl of -7 2}

W % Z-71El th(Lehman ef al., 2000; Lin et al., 2002b; Wende et al., 2007). ©| &
A= AA Hell A PGC-107F 932 §l&-0l whet v EZE=glolo] Aol 2 g
G v o= As Bol oL o) g JAR 2B XA A 3 (Beige
brite preadipocytes)ol| A] PGC-1a7} & 7FsHH F-AF 2 A 2| HEA| 32 =

ZEA A A 7 F3hE o] AEARE AFSEAIA ATPE A4 8k Alo] oY}
ol 2 sl Ve s SRR B3 AW Al A sk Vs = sk

¥ T}H39-42].

FA) 9 uhe} o] 3] e A ke A Z o] E(cellulite) 2 S FHZF o

T E o] vt o2l gk F A S F& T F W EA g Aol vt

oli= A & Al marE AT dEeto] Bl ol At ] wik o]t

e Fefoll= 3 v R dAA = B E skl BeAoR

A EE F Q5= Al L] A3Ele) =), o] 2] & A& T A %A}l A

TS Rbety] el 7l A v E A e creu M A vk =
Qa8 28385 8-S AT 5= glo, Fhu et

s
QE= A9 U 29 3 o) w2 2 o] 8% 7] 7ke] Lol = A

N
>
il
°
oo
i
Hu:
Oft

) 1l (Injection lipolysis)i= A W& a7 A= FE2

Olt

AR ol A A Ag}T/\}O}‘ﬂ A& =0 W =3H
324 Q1 Al #F 0.2 3= PPC AR &2 %] Lipostabil®, Lipodissolve, Lipo-zap,
Flab-Jab ©] 31U}, o] & PPC ARl = phosphatldylchohneﬂr o] & Mo 7

F- A Al A 1= deoxycholic acidZ A ¥ o] 1o, 7H7 W o 7 S a=Abef o whzl
SHAE el I A5 BEAR & S7FE T2 Aol ootk e,
PPC A7) o] B2 -9l oll AR A Al 25 Eafi &l A& wier)aL

A XA & 7FREA] o8- A WA A A 2 Q-85 51 )T} Phosphatidylcholine->

= o 2
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=
n b

=]

AP A8 - R0k, PPC TAL AL AME A AL oleh, T

PPC F=ALe] 218717 & W& %] %] @34t} PPC Aol that 5 A 350
-5 shxlo] =34 Q1 g 7lel] o Fahar Qo ¥ e A ek M s
A o 2 vl A = gl ¥l = FDASE PPC 4] A5 2

oFA Aol th gt 2} 7} =81 7] w9l phosphatidylcholine2 3] &} 4] W
AL&3h= Aol thaf 3 7Fetar QA o, o] o R HE AFES A a1} ar

.

Aok ma A, 9 D ZE Ao thE E2Hg-S BaEis o] )
271 olel, ¥ A5 o] 9} o] o ofF o] R gt vk A gkl HA L
SEata Al bR A AA S Hal S 5 Qi AL et uat mg et
[28]
[29] 6. =&
[30] _‘tﬂ% AlZbo] 2N dojd ER WigtE o2&, Bislal A& &

L‘ﬁ

F2 o] F0o] X (heterogeneous) BN TF. A A 2, &4 3+ 2 - (energetic
demands)oﬂ T&otA Hoh= A9, R A A HAGol A 75, 18
7t 2E | 27t mshehe A el 7] o gt M EZ = glolE QW Eot

w3t o] FAl e o gk, M EZEg oS V)5 o] kgl upel ArkA o7
Z&7] W&ol th(Quinlan ef al., 2011)[43]. | & Eo], M| EZ =g o} 7] 5&
PGC-la2} PGC1b9} 7, telomere 2] 7|53 ¢t 7 A8hi=], o] 43L&
w31} I ¥ o] Q) th(Sahin et al., 2011)[44].

[31] w3 TFo A 7 ol wl = 7 "3 o] A5 2 u] A 71 " (‘free radical
theory of ageing) %1 dl], V] EZ =g olo 2] gt ROS] A F-719) o] = <1gH
2bebA Aol w3t s A A s= 1A ek A o] th(Quinlan et al., 2011)[43].

1] EZ = 2o DNA(MDNA)S] & W o] = =318} A | | EZ=g]o} 7] 9]
Aol A T A F&E o= A o' AZE T v EF =] o) polymerase ¢
(POLG) V}-5-2= X2 (Kujoth et al., 2005; Trifunovic et al., 2004)[45, 46]-% =3}l
AN | EFZ = glole] FoAAS H A 7= B g o] gt} POLG=
n EZ = glofol] 9 X]8}al 1= DNA polymerase$! t], 7] EZ = 2] o] DNA 2]
A (replication) 2 DNA ¥ -1~(repair)°l] o] $t}, POLGY & ¥ ol & X

Ah-2= v EZ =g of DNACY &AW o7t S7tetal R 3 d&

H.o] trJl(alopecm (hair loss)), &= &% 2 A % (cardiomyopathy)< 4 © 7] =],
o] gt TAEL =3} A7 H A o] th(Kujoth er al., 2005; Trifunovic et al.,
2004)[45, 46]. PGC-1a =& & Z-t | EZ =g o} 2] F-717F POLG wF-$-229] 2] 4
& Z (phenotype)& N = = A & Al etr] A&, o] -2 E
MCK-PGC-1a Tg 7}-$-2~ ¢} 218l JTH(Lin et al., 2002b)[47]. & 1 H o] POLGS}

_llm

5
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[32]

[33]

[34]
[35]

[36]

[37]

[38]

[39]
[40]

PGC-laE &o] Ldst= nh-25 A4 H4 2ol A nEZE g ol &4 o]

Z7HE =], ol ¥ 22 B¢ o] GOLGTHS el &har )= F ¢ vl aLaj A

olF x2 7159 MAAE 7H4 $h(Dillon et al., 2012)[48 o] & Ho|E &= A%

EZrgol Vo]l v EZ =g o} DNAY &l ¥l o] ob= F 3k A| £ 4

Zyshal Qv T 25 &= PGC—la/] ukE o] A
o k7 A~ (sarcopenia (loss of muscle mass))2} 42

H S35 Al #fo] A A Fth(Wenz et al., 2009)[49]. ©| & 71141%

514 &4 HAG nEZEY o) 75 AeE HE

1.,2009)[49]. & o7 o] 5 A= PGC-107} -3} 9}

*ﬂ WQ Zloﬂﬁl 7130 A A4S A E4ke] Y
Atk A1s ol a1 o

l

|

—{E
_1

Mo 2 off o rO o
BRI N 1 . <O f
— +~
o v o
ox & TR
0o
- 9
g_,
S £
T
[-‘>~
-

!

4 2 w N ot of H

oo o

whvg o] Al A7
714

l

¥z 8] Qb 1R FAEE Fa Y- 3ehs PGC-1a
el whE v EZEelol 7|5 A slell o 3 vkt Ak o = A= E
_] 1

=
2 ES AT}

AWk I: S-(MS)p- (MS)q

7] AREA A, Sz ALY, (MS)p R (MS)g= A= 514 0 2 e
ZE7] ol

w2 o] A A oo whE 24-& PGC 1a%—ﬂr Fags HlEﬁEEM v 7549
sl ni

FAAA A D XA AP T A S —‘tﬂ 2 w3le] 7]Qlg AY,
15 7+ A~ (Sarcopenia, cachexia) X IS 740 71918k A w2 E351= W E,
Foff R/mEE HE A5 F/EE #YE A A =S Avste Aot

E G AA AA ol AA thae] SoEd o] a1 1 Q18] TAIFH ] ATt
NEH S5Ed ] 7IA] W8-S LA E=A & A Aol FxE A E &
g o] &oh= 7] ok v 2 2 o W&o Ry Eel A Ayt

Z<|
g o] Ookﬂﬂ] -E—Uﬂ_, —Hﬁ: S FEAT R U ARk IR
= 3 i S E S E5lehE, B S ASE

SE=s ]X}—Eﬂf” 3ty 84 & /‘é <12} 1-& I (peroxisome proliferator-activated
receptor coactivator 1-alpha: PGC-1a)2] & 7hAo} Add A8 == S48
oM = A w55 A 2 ES ATk

A HE2] T S-(MS)p-(MS)q

371 AubA o A, S3= Al ako] AL, (MS)p B (MS)q= A2 S @A 0=t
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[187] % 132 ICH F-5 3 SL (3’-SL & 6’-SL) A #] o] 2] ¢ MLPT A& 4= W&
el ol

[188] T 147 F Bl A Y SL 2AE Aol of§ A g Wt E vebd
Lol

[189] % 153= F »do] X9 SL (3-SL & 6¢’-SL) A &8 =4 Fol gk 7 - 1] 8}

A A maE Bolge ol

[190] % 16a R 16b+= =3} 531 Edlof| A o] SL (3’-SL & 6'-SL) =4 = * g ol o gt
FAA G #stE e B o)t

[191] % 17a9} 1765 A Z W H,0, 54 (ROS FA)(5 17a) © H| EZ =g o} 9
iRy (Superoxide) A ZA(5 170)S e ol

[192] % 18a 2 18bi= SL (3’-SL & 6¢’-SL) A & F-o] ol 2] 3t €l 2 vf| glo}A] &5 A4S
=748 ﬁJJrE LR

[193] % 19a 2 19b= A Z W H,0, 4 (ROS FX)(% 19a) 2 | EZ = g0}
ZAL3HE (Superoxide) AT A (52 19b)9] A S YR o)t

[194] %= 20a ¥ 20b<> SL (3-SL & 6’-SL)E &4 315 22 (ApoE; 20a)3}
MASMs (5 20b)E°ll A 2] sto] =2 efolA] &aAd S WA s A3 &5 vetd
LEHo|t),

[195] % 21a ¥ 21b+= 9747 B Elo] 4] SL(3-SL & 6'-SL) &A= A gl o] &t
FA A e W3k E el ol

[196] T 222 2D & 22bi= H3lE A MbA| E A 6-A] 2
3-AIG-EEQ A (5 22b)7) Fol H A5 Al Aol HstE YR
Lol
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[197]

[198]

[199]

[200]

[201]

[202]

[203]
[204]

[205]
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[207]

[208]

[209]

[210]

5% 23a H 5 23b+= 3 APEA EO A 6-A - B E Q 2~ (5 232)9)
3-ALHEEQ A (52 23b)7F Fol w5 Al Aike] WEkE

A 39 st 3 u] 4 Al xlo| T},

5 245= E3bE APGA Ee A Al E o) AEF N v A= 6 LEHEQ 29
& ehd ol

kr
8
rlr
S
g
ﬂ
X
=
B
“
=2
>
Y
(¢}
(C)
g
il
to
I
=2
1o
ro
43,
<z
8
S,
M
=
1o
(g
o
rU m

AA A 1. AT 2o A 2] SL(3-SL & 6'-SL) ZA1 & A 2] oll 23 &4 2}

SL (3’-SL & 6-SL) ] = the] F7[E 4l #2314 43 HEE 17
?13t, 4 5273 C57BL/6 7}-$-2~ & Dooyeul biotech (T 71 = )2?._1"%151

Ttk 22 A 8-2o) F3sle] a1, Al Z=9 mo](Dooyeul
biotech, o §HF1-N)E 257U &t T3k 6FH ol M vh-2(Z 71 AT H
21.4+1.1 )& o= 2o) 3719 (& —718 g nla] o] mpenw :FLHE)OE
T2 2 WAL 1050 5¢E ol & Aol & FAI s AT (A 24 vt

-t A A o] whe-2 ot

-3-SL F-ol it A Al o] 7tel| Tl sfo] 3-A| g E e E @ ~(3-SL, Sigma) &
HER Fo] (b2 FA kg B 1Y T 0.1mg 21 F)

—6’ SL ol A7 A ol ol Hate] ¢7-A| L™ B E 2 2(6”-SL, Sigma) £

L& Fo] (b2 A kg G 1Y T 0.1mg 7 Fo).

] dHEE 9 A = FT5F 95 (Deionized Water) & v 7 -5of Whal o2
Fola =AY vb-2E 10 F° F¢ FE A Basglar, 12 Al A A g v+
S| A AT Aol AHF R AT WIS 27 59 v} S8
3 - Al B E @ 2 (3’-N-Acetylneuraminyl-D-lactose, 3’-Sialyl-D-lactose ®+=
a-NeuNAc-(2—3)--D-Gal-(1-4)-DGlc) =+
6’-A] & B E @ 2 (6’-N-Acetylneuraminyl-lactose, 6’-Sialyl-D-lactose ®=5=
a-NeuNAc-(2—6)-p-D-Gal-(1—4)-D-Glc) = Sigma-Aldrich 28 < 3} 1}

i =
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[211]

[212]

[213]

[214]
[215]

[216]

[217]
[218]

A7) 9} e SL (3’-SL & 6'-SL) =4 &= F-ofol o3 fx} Ud W&, 8714
e R A N o i R R B R I | B =L B S B g S B e B A1 e

A Hc} cl ]7‘1 A& 05 53T E]& Al 2K(TRIzol agent, Invitrogen) 2. =
RNAE FE313 1) A 7]ol A 5381 &gk RNASF & A AR Al 2~ Bl (Promega,
n|a)g o] -83to] cDNAE Fd3H5ith 314 ¥ cDNA 2 -4 d) % (Fndcs,
PGC-1a, Erra, UCP1, SOD2, 2 GPX1)ell thal] v &) t]#}eld Zalo|m e}
3 2 H (Applied biosystems; PGC-1a, Mm00447181_m1, GAPDH, 2
Mm99999915_q1)E ©]&35}4] PGC-1aE 2] wd 42 43513tk PCR HE-S- 3}
A2 2 E-F-71 A 3000 A] 2= Bl (Rotor-Gene 3000 system)(Corbett Research,
AlEY, 258 o] &3¢lar 17 A9 & & 19 e AT

5= 19l A, SL (3-SL & 6’-SL) 5] 7 tiH] 78 g 421 =}
2y A7 ol A (SL Fo i FA A - oyt 2w FA A HHg)S 7H
vHeRd Blolth 6-SLO] A G-, t 2] 7] (& la), #A (=
AN (5 Lo)oll A & 57 = vk} o), of 2] A1 A -9 5l A 6'-SL
Folite &4 thzitel 13 PGC-1as £33 ol2] 4] o4 (FndcS, PGC-1a,
Erra, ¥ UCP1)9] A A 57} w9 = Ath =, 6/-SLo| B 7] o 2] 7],
<5 Aol A PGC-109t #H FHA= 4 Ud S SN = A& Fad
T AAt. 3-SLY] A, R AV (= 1d), E4 T (5 le) “Lg| oL HE-A
L InelA & 7 A= nkel o), oy AA F Y Eel A F-SL Fo S &4
tzarol vl &l o] g A o] A ATt oFgE b sk A1 R, 67-SLe)
H|3to] 1 &3t A At

Tla, = 1b 2 = lcE AA 7 Bdol 9] ¢-SL A = A gl 23 A7) (=
la), =4 (5 1b) R A (5 1o)9] #3448 AstE ve

. -1N

H =do|tt
T 1d % le 2 T 1= A A B A9 3-SL A E A o 4] (=
1), BA (2 1o) 3 $9A Y (2 109] 14 WA WshE Eh wuloln

R PREARERTE P O EX R I P - RO IR PR S I = SRRt o

AN 2 w8 FHr o] w9} gulo] A 9] SL3'-SL & 6'-SL) =4 & A ] o
o3 PGC-1o H - " 53 7T

SL (3-SL & 6'-SL) 7] 1 thH] ol A o] 42| Q1 whula Wk 2 W 7] 915},
4FHICR -8 T A= (WA= RPE st &
Aol Frgshe] 29151, Al F-91 A & H o] (Dooyeul biotech, ) $HTl =) E
25 F¢F T HES E} 65T o A mh-2(Z 7 AT Hat 20.3+1.5 )& -
ol 37 o] (7 2 g npE] o] vk 2 A E) O B AR R VAL 42
EeF ol & Aol & At (A 24 vhe] FE):

-t A A o] mhga

-3-SL §-of it A 2] o] wtel] 3-A] B E © 4~ (3-SL, Sigma) 2] (F] FA k
&1 & 0.1mg AT Fo)
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[219]

[220]

[221]

[222]
[223]

[224]
[225]

[226]

[227]

%)
F 19 9 0.1mg AT Fol)

ALGEHEL A~ L= DWE Y 450 2o g Fos 9ok v~
42 7 o FEA O Rslar, 12 AlgE A A g g | AA| H T 2l o] A H =
9 A Halae 2h2t 5 ik 43590
3 - Al B E @ 2 (3’-N-Acetylneuraminyl-D-lactose, 3’-Sialyl-D-lactose ®+=
a-NeuNAc-(2—3)--D-Gal-(1-4)-DGlc) =+
6’ -A & B E @ 2~ (6’-N-Acetylneuraminyl-lactose, 6'-Sialyl-D-lactose *=+=
a-NeuNAc-(2—6)-p-D-Gal-(1—4)-D-Glc) = Sigma-Aldrich 28 < 3} 1}

5 2% ¢} Ffntol A o] PGC-1a @A W WSS %] (52 22)9 H2HER
(5 2b) 2 2 YEF ot} & 2boll A BB1 6' 6-SLo| T}, ZF 9] S0l A
'PGC-1a T2 & ok 1) 'GAPDH &2 whdl oF& A ks 2 ghel %<l
H] (PGC-1a @84 & 9F)/(GAPDH @984 & ohE o2+, 3-SL 5+,
6’-SL o w-oll sl A 4=%] 2 Y ERH L) 3 o} dlju} 5o A 67-SL F-o 77
7 iz ol v &l PGC-1o W& A 57} vl -9~ =34t} 5, 6/-SLo] A7 # 9
H o o] o M PGC-1a @A o] & XA 7] = 218 glst
A AT,

]

4

L2 w3 F BElo| Ao SL 2 E Folof 93t e} sl 19 PGC-1a
W2y W 3tE bl Th Al S 657 7 ICR Ph-2=ell Al -9 8 mhe] & S)od
X3 6/-SL Fol S e 4257F Ao] 24 A3 & QAL vk~

S| AN A W o} dinlE A& Hi= ] (A S A& AEE W

g ntol A 2] PGC-1a THil A vk W3l E 43| (I 22)9F A 2HEB] (R 2b) o=
LHER AT

2
>,
2
o
>,

73 Al Aol A 9] SL(3-SL & 6/-SL) 24 & = 2] ol] o] & §-2 )

e
o
4

2
o
N
N

%2
o

(3-SL & 6-SL)o] 217 Al o)A % PGC-la § 74 9} & 745 2]
EA5HE BT YA S Sobwy] A, e Lo AP L

e

Y2582~ E (Neuro-2a, American Type Culture Collection, USA)+ 6-4
ZHolEQ] U F 10% AEjolE 3, 100U 3 Y2 = 2 0.1mg/mL2]
2~EIEN| S E316HE DMEM Wl A ol 4] 37°C, 5% CO»/95% t 71 Z71 ¢l A
] F3t 3 o Neuro-2a Al 3= wE= A 2heh= A F A oA £

A| 3 5= (neuroblastoma cell line)©| t}. & & 60007} &) & =2 A" Z-of, Neuro-2a
A Z 7} 5x106 cells/ml 590 AEFAAIE H.ol= 4 Fof SLZ 0.1lmg/ml9]
5w Frlstal FAd 3 2ol A 2417 v FF ol of. SL(3'-SL B3 6'-SL)<>
Al 1ol 7T E A FdE e AT o] st D] o] fleH, SL

A oz
&
o o

.
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[228]
[229]

[230]
[231]

[232]

[233]

[234]

(3-SL 3= 6'-SL) R L AHE s = A1l 7 Al E A L Ao
olgfth &4 x> A A FAFE x| 73] 9 1710005 A & k3 T} 7+
MEZ A g Al 3258 37°Col A 244 2E v gk 5, AP 7R Al = 23]

M A skal, Ev]E Al 9F(TRIzol agent, Invitrogen) &= RNAE FE38}5ich &4 ¥
cDNA % +21 t 4 (Fndc5, PGC-1a, Erra, UCP1, BDNF, SOD2, 2 GPX1)°]l th 3f
u]g] YRl e o]y (Prlmer)-@r 3Z 2 H (probe)(Applied biosystems; PGC-1a,
Mm00447181_m1, GAPDH, & Mm99999915_g1)& ©]-83}] PGC-laE 2] U4
UAH-S 543t} PCR BHg 3 412 2 H-F-7 A} 3000 A 2~ &l (Rotor-Gene
3000 system)(Corbett Research, A| =1, &5)& 0|83} 31 71 A3 E & 39
et ST

38 A1 Ml ZEoll A 2] SL (3-SL & 6’-SL) A & =] gloll 2 & #-4 =} 23
H 31 E el = o)t} & 3of] LERW 1ul9) #9], Neuro-2a Al 9] SL (3’-SL
& 6/-SL)= 244 {F A 2] gk F-o] ot 3 A gl epA] @& T &t 1) B el gk A 3 SL
(3"-SL & 6’-SL) T i--& &A1 th &0l H] &l PGC-las E3Fak of 2] E4]
EH’}}(Fnch PGC-1la, Erra, UCP1, BDNF, SOD2, 2 GPX1)oll th&lo] 24 9=
HAYF T7HE o T3t 6/-SLo| 214 A0 A PGC-1a9) FHHH F- A A5 <]
A& v - FHAAFH AL, 3-SL2 F 7 89 7F6-SLE T Bl X = A& gl st
AAt

A

ALA

P}

AA o 4. 25 A
I =l
SLo| AA| Z5A4| 3 PGC-1a 342 Ml & S218k= 597t

ol R 7] Y, v &2 A& 383l

C2C12 M| & L5 M| =5 ATCC(American Tissue Culture Collection,
v R - se] 58] 815 2, 10% FBS(Fetal Bovine Serum, Gibceo,
1] )7} 335 DMEM(Dulbecco’s modified Eagle’s Medium, A B 3, 1| =)
Hj x| o] A o] Eol SHHA v 2| & 1L 3HAA 70% 5 F(confluent) %L UHW}Z] 37°C,
5% CO, | 710l A vl FsFRA T}, 5 Al EZ 2] #3}= 2% HS(Horse Serum,
A B3, s E E9HEE w X o) A vl oFato] F =ttt 2% HS & -3
Hj A ol A 4 & QF Wl F g 25 Al o] gFg 559 SL= Atk 24
x> A A G55 A T3 9 1710002 A skl 2F &S A2 e
A EEE 37°Coll A 24X 3L vl F &t 5, 27k Al = 23] Al Hstar, EgE

A] ©K(TRIzol agent, Invitrogen) &= RNAE =38} St} 7] o A =53}
Ak 1ug/ul 2] RNASF & A AL Al 2~ ¥(Promega, V] 57) & ©]-&3}o] cDNAE
sk

/4% cDNA Z 4 t)“d(Fndc5, PGC-1a, Erra, UCP1, SOD2, ¥ GPX1)°l
&l v g] Y AFQlE o] 9} 3 2 H (Applied biosystems; PGC-1a,

H:1

A& o)) A 9] SL(3-SL & 6’-SL) ZA & = gl o3t H-4 =}

=AE

2

J
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[235]

[236]
[237]

[238]

[239]

[240]

[241]

[242]

[243]

Mm00447181_m1, GAPDH, & Mm99999915_g1)& ©]-83}] PGC-laE 2] U4
UAH-S 543t} PCR BHg 3 412 2 H-F-7 A} 3000 A 2~ &l (Rotor-Gene
3000 system)(Corbett Research, A| =1, &5)-& ©]-83}3 31 71 AIE & 49
et ST

T4 C2C12 v A &5 S A o)l A 2] SL (3’-SL & 6’-SL) =4 = A 2ol 2] g+
FAA 2 AstE JeR = o)t C2C12 M A & 5 M ol SL(3-SL &
6’-SL)= 2443 A 2] & F-o 73} A 2] 8hA] &2 a3 v| gt A 3}, 5 49
el v}¢} 7o), SL (3-SL & 6'-SL) o] -2 &4 t & ol v 8] PGC-1aS
¥ 3}ek of 2] ¥4 o) 4(Fndc5, PGC-1a, Erra, UCP1, BDNF, SOD2, 2 GPX1)ell
g}oq _Cgrg]/ﬂ 011:_ w3 Ok 57].2 quzrgj\u} 6’- Lo] C2C12 ]H/\
S A3 A PGC-1aot #HE 725 W& w5~ S3IA F 5L, 37-SL2
X AH7F6-SLE T ol A= A& 1T = U

N' FLI{“:

AR e 5. =3 ol A g wdlo] A 9] SL(3-SL & 6’-SL) ZA & 2] 9
ot A 31 G2 A5 H HAE A Hot
ot =& o) A3 wdlo] o] SL(3-SL & 6¢/-SL) 24 & ¢ <) ¢
d LAY HAE W E 1Y) 84, 658 vt~ E 44
(NS Z R o) B2 A2 0] F53she] 91, Al
™ o](Dooyeul biotech, T gt =& 252 &<t T35S T 8ol A -2 E
g Zol 3709 w7 o 8 kel o] wpg-AE FAAFEH O R Fskgith: A
85 71 ¢57/BL6 "H-2= (3743 271 AT H ot 35.643.3g)ll Al 447 2] o]
At ot grke] S e O & shar, A5 85 7l d=stol ] Agh wd
"h9-2 (3xTg; 271 A5 3t 33.9+2.8g)0 Al 7+ 8 }FJ;% sH7] 370 9] 7ol gt
A 32

L

-

A =

=
)

o ot
ils

&,
1>

(1)_]_?

g o o
o

o

2lo] Al 0 & FAF9 B UFEIL 105 F3F o) E A o] & A 8T (
‘j}‘j/] o E

-t &R SLo| ol B 4] & A A o] & H2 A (87te])

(&=3to)n Ag W)k SLo| Kol ¥ x| ¢F2 A 2 o] & H2 g =3l n|
= (gnte)

(L Z3Ftol ™ Ag wdly3-SL)T A4 A o] ol vl &he]
3-A| YT E Q ~(3-SL, Sigma)E WS E 58 (F FA kg 2 1Y 9 0.1mg
B Fol) d=steo]n d (8nta)

(LZ=slolm A3 wulie-SL): G4 2] o]l v 51
6'-A| U T E O 4 (6'-SL, Sigma)E W EZ 53 (3 FA kg Z 19 9 0.1mg
B Fol) d=steo]n d (8nta)

ANLEHER ~ = DWE UH A Bl Ao m Folaf A w25
10 7 &<t =4 ol BastalaL, 12 A g A2 8 b2 3| A 2k 2l o] A
2 A5 A3t 47 59 v S48
3 -Al L B E Q 2 (3-N-Acetylneuraminyl-D-lactose, 3’-Sialyl-D-lactose 5=
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[244]
[245]

[246]
[247]

[248]
[249]

a-NeuNAc-(2—3)--D-Gal-(1-4)-DGlc) =+
6’ -A & B E @ 2~ (6’-N-Acetylneuraminyl-lactose, 6'-Sialyl-D-lactose *=+=
a-NeuNAc-(2—6)-p-D-Gal-(1—4)-D-Glc) = Sigma-Aldrich 28 < 3} 1}

SL (3-SL & 6’-SL) =70 = = gfell o] gF f-3 2} Edl W35, =23k o 2714
T8 A7 Elnt 2 HHECNA AR R WL E s ¥ = oy s dolth EYE
A] ©F(TRIzol agent, Invitrogen) 2. = RNAE FE 3} T} 7] ol A F5& 6}

A ek RNASF & H AR Al 2= Bl (Promega, W] =)< ©]-&-31%] cDNAES 94 33t
4% cDNA 2 ¥4 )/ (Fndc5, PGC-1a, Erra, UCP1, BDNF, SOD2, 2

GPX D)ol o] v 2] vz}l > 2lo] e} 3 2 H (Applied biosystems; PGC-1a,
Mm00447181_m1, GAPDH, & Mm99999915_g1)& ©]-83}] PGC-laE 2] U4
UAH-S 543t} PCR BHg 3 412 2 H-F-7 A} 3000 A 2~ &l (Rotor-Gene
3000 system)(Corbett Research, A| =1, &5)& ©]-83}% 31 71 A3 E & 59
et ST

55 e =sho) ] Fdlof A 2] SL(3-SL & 6-SL) A & A 2l el 2] & -4 2}
B WSS YEld = Eeth B 5ol A, thaat tiH] ¥ S afjvfe] oA 9l
TR W= 2 AV E A (E ol Ae w12}

FE RNz FAA EAY), (Ez=stolH Aok BEl3-SL) #AA)

dA bz FAAEEE) I (ol Ao ZElee’-SL)w 71 A
B/ (AT FAATAS) S A2 YE Aot A% 85 =3
zstoln Bdl (3xTg) nh-2=0l 7l 3 8 ke & shef SL 5o &F -}
BEo]dlA] & 7+ qtEo] 10577 Alo] 4 A3 Ele] FAFAl o] AALF
(c57/BL6)] A A} 3t Wl alah it & 500 YER uhe} o], A4 o] 9
AR dzdE 7T Ag W, 6-SLo] Fol € (d=stolv] A

T 6-SL)w S g Tl vl e A 3= (5 5a)2} s (52 5byel] A

PGC-l02 £3}3F o 8] ¥4 th4H(Fndc5, Erra, UCPL, BDNF, SOD2, 2 GPX1)9l
d G LTt o Wo] X X RE, SLo| Fo] H ] gk (F=3lol A3 2yt
Hlaf el A7 PUH%

AT 3-SL ¥ A EE 52 .07 6-sLell
Hl S| At A o2 "ol & & = AT =, 6-SLo] &=3lo] A%t 24
F 2] 9} &l nfe) A PGC-1a®} #H ¥ H-A A= (Fndces, PGC-1a, Erra, UCP1,
BDNF, SOD2, 2 GPX1)ol thalo] 7F4 Fo A 9= da ok =715 H o9t}

=62 e, (dzstoln A8 ), (dEsto] | A8 W Hll43-SL)
1 ar (Fzsho] A Xd4e’-SLyw ol thahe] 145

9 Bl 2~ E (Morris water
maze) A ¥ S 7AI A Q1A T HAEN A9 EE A 7HS X &2 YERA
Zlo|th. SLo| F-o ¥ %] & (d=sto|n Ag wdh)ahS A go] Ay
A 55 B AE dEAgo] A9 7R ¥ A a1 dA4 ghel] vhaho], 6'-SLo]
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[250]
[251]

[252]

[253]
[254]

[255]

[256]

[257]

[258]
[259]

o]y (d=dtolm A3t wulig SL)vtS B AE g-E A 7bo] gl 3] kel <] a1

HayAlo) o] AAA 2 TR 7 Ho]H S ok 4 9t} 3-SLS

A w7t 6Ll vl A def A o ol R & 5 Alsieh £, 6-SLo]
=3lol ™ A3k wd HoA] 7} & ol R =S o

2 m&
32 IN
o g

AN 6. 971 3 A3 Fdlo] A o] SL(3’-SL & 6’-SL) ZA1 & =] g of] 2] 3F
FAA Y 3 g E P A Hot

_]

&
X
>
iy

Y
r U
g
1z,
2

|49 2] SL (3'-SL & 6-SL) A & =] &) o] 2] &+ F-A =} ¥e]

4
2 A9 N st E B] ke, 13 7% 44 SDrat R 971 WA g
s S FE (HEUHERE TAS Y =& AR o] sk
T, Al F<l FEl Wol(Dooyeul biotech, th e =) E A5 FoF
T35ttt} 1458 o A SD rat2 o3 o] 479 7 28 vl &
TR FH3ITh AF 145 57 SD rat (B35 271 A5 H

355.6+32.3g)°ll 7l G4 2 o] M2l 3 grte] & ozt o & ahan, AT 85 ol
6-hydroxydopamine (6-OHDA) 513} 1357 ¢f] &5 ¥ 6-OHDA induced SD rat
w71 Ag wdo) it g vk & 51Y] 371 9] Aol gk Ao M|t R FA9 R
WAL 45 B(ZR 7 AT EAt 363.6129.8g)%ﬂrE1 105 &3t o] & 2o &
FABI G (A 32 vh] B E

-T2t SL7F Fol ¥ K] ke 7<é*oL 2o

(21 A3 R )t SL7 £ E A @2 G Ao & B 971 vl
(872])

(T71¢= A3 ZE43-SL): A A o] i) 3-A| L H B E © ~(3-SL, Sigma)
A E (F FA kg F 19 F0.1mg AT Fol) 4215 g (8‘4‘74)

] J}aw A% Bdly6-SL)w: 4 é} o] w-o]] 6'—/\]%} %‘ Z(6™-SL, Sigma)

il
=)
rlo
o
o
4N
®

]
A
v

A E O T DWE 112 %ﬂ%ﬂoz%ﬂﬂf Jeh Rar 10
F EOHFR A Haat g, 12 A7 A4 @ vhg A Rk Ao] 43 1
sl 712k 59 e g st
2 & Q 2~(3’-N-Acetylneuraminyl-D-lactose, 3’-Sialyl-D-lactose ®=+=
a-NeuNAc-(2—3)--D-Gal-(1-4)-DGlc) =+
6’-A] & B E @ 2 (6’-N-Acetylneuraminyl-lactose, 6’-Sialyl-D-lactose ®=5=
a-NeuNAc-(2—6)-p-D-Gal-(1—4)-D-Glc)i= Sigma-Aldrich & F-€] -1-¢] 5}t

SL (3’—SL & 6'-SL) ZH% Aol ok fAar e WtE, WA g i 2714
E 2] & A] °K(TRIzol agent,

Inv1tr0gen) SR RNA*E‘ F= 0}93\5}. 7ol FEsle] A e RNASE & AL

Al 2~ El(Promega, 1] )& ©]-83}o] cDNAE &3t 344 ¥ cDNA 2 4
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[260]

[261]
[262]

[263]

4} (Fnde3, PGC-1a, Erra, UCP1, BDNF, SOD2, 2 GPX1)ll th&l »] 2] t]=}el1E

X glo] e} 3 7 H (Applied biosystems; PGC-1a, Mm00447181_m1, GAPDH, 2

Mm99999915_q1)E ©]-83t4 PGC-1aE 2] &d -8 5433tk PCR HE-S- 7}

A2 2 E-F-71 A 3000 A] 2= Bl (Rotor-Gene 3000 system)(Corbett Research,

AlEY, &7)& o] &31al 1 A0E 5 7a 2 5 7bol] YERH AT

a 'R %= 7b= 1 Ao A 9] SL(3-SL & 6'-SL)Z /3 & A 2] ol] <] g

| A W3 E Yebd S ot AF 88 o] 6-OHDA F-o] 3] 138 o]

¥] 6-OHDA induced SD rat 3}71<= A3k 2 dlof A 7+ § vle] & 3o SL

(3-SL & 6’-SL)& o] &t 3} FolahA] o825 7hE0] 871t Ao] =4

Agsto], S 135 57 SDrat (/7)o Al 747 2 o] A g gz

TR ) v wEkGith & 7a 2 5 7bell A, ] S dlnle] GAFF diH]

FAA E WSk 2 AT S A (IR A g 2dhwt {2t

E & ok, (212> A3 v d43-SL)w* 42

AR o) re) o (312 A3 wdae-SL)w A A

Fd ko] A2 UESlth 7L 2T, E7a E 5 Tbol

ER vhe) o), gl ol o] AAH dxaE VTR 98 1, 6-SLo|

Fol ] (31 A3 BEse-SL)v-2 A4tz ol vl sl A i (27a)<} 3l (&=

7byoll Al PGC-1a-2 E 313 o] 2] ¥4 t) 4} (FndcS, Erra, UCP1, BDNF, SOD2, &

GPX1)2] ¥d g 7F oF 7k Wo] A Xk, SLo| o B %] ¢k (971 Bd)to
ST 3-SL& F-d1 A Hd %31 771 6-SLell

Hlej A A o ® Hol3& ok 5= A3tk =, 6/-SLo] 9471 23k wdl # 9

FradzbEel tate] ol e LAY F7HE

4

S Oor

-
i

pS

@]

Sl
L1 L
A=}

ol

[e)

L

Ro]F=At

W

(o3

T8 Al 52 2
8ol A, M &2 &2 o 2=+, (I} el
18] al (= A S R E46-SL)wrell thabe] =7 o] &34
qE 8 APE@EIY 57 & HEH DS & A9, I &7
Ak sFx]olt}, =2 o] &34t 7197 Sem X 55¢m X 8em @] A # A4}
FEjo)y, 2H -2 0.8cm X 0.8cm@] 2Fo]ojo] a1, vpi x| H-& 72 A 9]
ZEA et 2o, bAA & flste] uheE Sem A A A ZHE A TE AR A,

up§-2= 71 7] FHdl7]o A 3cm B3] Y X ol A5 dohi= WEo R FolHaL,

.

T

Alg 7] Aol 24z 3 7719l -5 A FH T A 7F 603 bl Y 4] ek
Al BHE YT Ty 7] A 7HS & akslE FH o ol Whako 7 gks) A

wobA = deliz AlkelH, W 7] AlREE F7F S & = ok nhE el
el A A ARl 52y =7] AR Wl Al o] 9l

52 8ol vEbdl uhe} ghol, g g o o A F el Hlshe, SLo| o] H A
B (ARle A& ) S FY 57] AE W 7E7] Algbe) 2~3u)) o] 4 @
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[264]
[265]

[266]

[267]

[268]

[269]

[270]

[271]

[272]
[273]

A e, 6-SLo] ol ¥ (TRl A gk ZlSL) &
W 7H7] Alghe] szt 719 v =i =, 6'-SLe] I}
AelM AE o= (ZH =57 2 27D E M 7= A
AT 3-SLE A5 5= 7N a7t e’-SLell ¥l A Ao A

‘F /\1\ /\/\qﬁ

A A = AEE B A 9] SL(3-SL & 6-SL) 24 & A g 9] 3t
7] Ylele], A 458 A SDrat 2 2/ =] A 3
(Noda Epileptic Rat)2 542 & (W28 T8l &2
A2 o] Fgshe] 931, Al Q1 A 8l W o] (Dooyeul biotech, T g =) E
277 Ft Tkt 6 B ol A SD rat= E}~J+ ol 47l o] (& 8
g 2 A EH)o 2 BFe gk AF 657 74 SDrat (B AH; 27145 ‘éﬂ
176.3+13.3g)ell Al A4 2} o] A &) g o 813}31 xat o &2 sl AE 65

A7 W AS (2745 H 181.8+11.3g)0) 3 8 mhE] & 317] 3 Hﬂ
golgh Aol Mo g F4 Hi ol 6578 T B 105 S3t o) & 2ol &
FrASAT (AA 32 v F =

-t & SL7 R Oiﬂxl -‘% A Aol & 72 A *J%ﬂ 813}3])

i3
ﬂ
m (B
i%
tly T
T

({P ‘/%‘EE HAZE B dl3-SL)w: A4 2] o)l 3-A]
Sigma) A 2] ¥ (F FAlkg T 1Y G 0.1mg 47 Fol) Hd/4H A3 2 d
(87k2])

PR/ H H A S 2 dli6-SL)TE: A Aol tel 6-A1
Sigma) A &9 (F FA kg B 19 F0.1mg BT Fol) 72/ 8 v 2sk wd
(87k2])

ALGEHEQ 2~ L= DWE 1|2

T &t FE Al Bl 12

3 -Al 4 g E @ 2~ (3-N-Acetylneuraminyl-D-lactose, 3’-Sialyl-D-lactose B+
a-NeuNAc-(2—3)--D-Gal-(1-4)-DGlc) =+

6’ -A & B E @ 2~ (6’-N-Acetylneuraminyl-lactose, 6'-Sialyl-D-lactose *=+=
a-NeuNAc-(2—6)-p-D-Gal-(1—4)-D-Glc) = Sigma-Aldrich 28 < 3} 1}

SL (3’-SL & 6’-SL) 24 & A glel] o] et f-1 2 & " &, A3 & 2714
T8 A7 (3lnt, H)Eel A G Bl 1l E st E¥]E Al 9H(TRIzol agent,
Invitrogen) & & RNAE FE531 o} 710 A F==sto] A =& RNASF S A}
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[274]
[275]

[276]
[277]

[278]

[279]
[280]

Al 2~ El(Promega, 1] )& ©]-83}o] cDNAE &3t 344 ¥ cDNA 2 4
)/ (FndcS, PGC-1a, Erra, UCP1, BDNF, SOD2, % GPX1)°ll tl3l] v 2] v =}<1+
M glo] e} 3 7 H (Applied biosystems; PGC-1a, Mm00447181_m1, 999915_q1)&
o]-§3lo] PGC-1aE 2 Hd S-S 574953tk PCR WH&g 7 341 = H -2 2}
3000 A] 2= &l (Rotor-Gene 3000 system)(Corbett Research, A| =1, & )&

o] &3} aL 1 A3E & 90 YERY ST

=92 % = obE HA/A A WA wdlo A o] SL 2= A gl o g 7 A}
JTh = 9a B &= 9bol| A, Al 252 2ot thH] ¥ &
A W] W3l 2F A7) Eoll A (RFA/A A H A v d

¢

oy

A} AT §AA 1]
o) 7] 7 8 vhe) & 5ol SL Kol 3
077k 2o 28 AR ke, 4F 67 4% SD
ool §HA WE g uwaeleh, 1

dol, 4
A& o, SLo] Fold b/ e A3k daSL)wS 4 thzarel] Bl s A=+
% 92)¢} # v} (5 9b)oll A PGC-1ae F 383 of 2] ¥4 th4H(Fndc3, Erra, UCPI,
oA X X 7, SLo| Fo] B A &2
-3} =, 67-SLo] (HE/ A ™
2%t 7 H 9] &} dfntol M PGC-1a8t #HAH FA A=l thate] oA U=
el Y F7HE HolF=oln) 37-SL2 F- A2 dd 53 597} 67-SLel] v 8l A
AA s oS & 7 dATh

2
S B &= w28k Fdlo] 4 9] SL(3-SL & 6’-SL) A& A 2o 23§22} &)
HHAE WSS BY] Y6l 4 578 v A5 F4AE

™ o] (Dooyeul biotech, THEH 1= E AU &St Tt 5573 npf-2E8
U3k o) 379 (A & 8 whe] o] mbp- AR A ) o2 Bk lth: A
55 527 ¢57/BL6 "H-2= (B H; 271 A% T 25.3+4.3g)° Al A4
Al i grtel & 2T o8 80, AT 55 5 AHE DS 2l e
(R6/2 A€ (B6CBATg(HDexon1)62Gpb/3], 111 CAGs)2] E &l =A< HD v}-5-2=;
27 A% 1 26.9+4.8g)0l| 7] 72 8 vl & 517] 3709 Aol at Ao] o w
2R & UF AL 10 Bot o) & A o] B FA8H T (1A 32 mhE] BE):
-t SL7F ol H A 2 A Aol & M2 A4 @)
(FEE A3 7 u)it SL7F FoH X e Al 2ol 2 He dEE 7
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[281]

[282]

[283]

[284]
[285]

[286]
[287]

E’—Ee HEE Q 2(6'-SL, Sigma)
Al kg % 14 DPo 1mg 75‘? Fol) AR E 2l (8rte)

2 SE DWE W9 47 R0 482 ol S, 2o
20) Bakgl 1, 12 A17E 84 @ kg 8 A AT 2 o] A3
2 A A 22 5 nhr) A48T

3 -Al 4 g E @ 2~ (3-N-Acetylneuraminyl-D-lactose, 3’-Sialyl-D-lactose B+
a-NeuNAc-(2—3)--D-Gal-(1-4)-DGlc) =+

6’ -A & B E @ 2~ (6’-N-Acetylneuraminyl-lactose, 6'-Sialyl-D-lactose *=+=
a-NeuNAc-(2—6)-p-D-Gal-(1—4)-D-Glc) = Sigma-Aldrich 28 < 3} 1}

SL (3-SL & 6’-SL) =70 = = gfell o] gF f-3 2} Edl W35, =23k o 2714
T2 7] @l sl A A= 8L E 5%l th EElE A 9K(TRIzol agent,
Invitrogen) 2 & RNAE FE3} 3 th A7 ol A F=538Fo] A 7S RNASE & H A}

Al 2~ El(Promega, 1] =)& ©]-8-3}o] cDNAE 4813t} 4 ¥ cDNA 2 -4
-/ (Fndc5, PGC-1a, Erra, UCP1, BDNF, SOD2, & GPX1)°ll th &l 7| ] vz}l ¥
X glo] e} 3 7 H (Applied biosystems; PGC-1a, Mm00447181_m1, GAPDH, 2
Mm99999915_q1)E ©]-83t4 PGC-1aE 2] &d -8 5433tk PCR HE-S- 7}
A2 2 E-F-71 A 3000 A] 2= Bl (Rotor-Gene 3000 system)(Corbett Research,
A=Y, &5 ol &8l 1 A% E = 100 e AT

Eil
e

T

i
=
oo

5E
i
=
o

& 7o) A 9] SL (3- SL& 6’-SL) A & A o o] gt
J ot} 1 10a 2 5 10boll A Al 252 Gk

nlo] f-A2F whe] M= 2 AV S (FEE A3
FAA A e, (FEE A P dl43-SL)T

Ao 19a (AEE A% Rd+6-SL)"

2 bl xlolth Al 55 3 A E B

04 L (3-SL & 6’-SL)& Fo ¢t 77 2} 5] 3} ] @&

24 A7sto] A2 o] A4 (¢57/BL6)] Ak

A3, 5 10a E 5 10bel R vhe) o], A4k o] 9f

;A% o, 6-SLo] FolH (T EE A3

ol Bl A<= = (5= 10a)} S 7 (5= 10b)°ll A

4} (Fndc5, Erra, UCP1, BNDF, SOD2, 2 GPX1)9]
, SLo| o 5 %] &2 (A H & Ak 2ol o] 3

. =, SLO] AE = 2e 7dd F o 1 o) sffnfe] A

A&l tiste] f-9A = LA FIHE BolFl

r |
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o
O
T o
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pt
do
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jas
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[288]
[289]

[290]
[291]

[292]
[293]

[294]

3-SL FrAA S £ a3t 6-SLoll el A A e ® "ol & o
AR

223 SLT el (FRE A8 wdlie-SLe] ZERE 9 A7 WEE
e

T AEMAE Brleelth RERE FPAY L (AR E AE 2o
REPRE FPA (R ZEEE FHA G (FHE A
Rel43-SLywr o] REFRE FHPA (T REFRE FAILh 1 AL
(FEE A 2d+6-SL)v o ZEL=E FIPA /(2T ZEHEE
FYAH S FA ] WEE gRlsh: AP olvt RERE FYAES
REREE X 339 Alkell A4 4 WA 40 rpme] 3] A A3 =2 7HESHE
2 E; Jungdo Instruments, Korea) & ©]-8-3lo] A3} 458 F ol ZElZ &=
A AFE 35, 57T E ZEEE AF S Fste], Wold wj7hA] Ho

118 FYE A wdo) thdk RElR = 523 A8 o] AvE ek
Ttk B 1o, ARES (FHE AT w7 REpRE
FYA /(N Z2T 2EHEE FPAIh I (T EE H e Zd+3-SL)v 9
REREE FYPA (2T ZEFEE FYAh 185 (FEE A
Bd+e-SL)w o] ZEEE FPA /(N2 ZEHEE FPAH Y A E
vebdvl 1 A3 5 11e]] YRl vpef o), A2 o] o] AAH 2w
Hluske], (SEE A3 wdhy (AHE A3 Bdy-SL)yw 18 (FHE
A3t e’ -SLywrel tiste] REFRE S8 Ad-S v uglS u, 6'-SLo] Fol ¥
(A& A% Zd+6-SL)v-& SLo| Fo 5 4] & (AW & Agk )t
vl sl A REFRZ = FA|gko] FThek Ao R VpEbyar, 3-SLe] T AR T}

B 3= 6-SLoll B siA At} &, ¢-SLo] S’ E A3 wdlo A 35 A E
7h 2 ZXIA 7= s FR1e o JATh

AA e 9. HEF Bl A o] SL(3-SL & 6'-SL) =4 & # gl o]l &g 5] 73
2 MLPT 4 ¥ 3}

HEHF Pdlo] A SL (3-SL & 6-SL) A 2 A g ol 2|3 5] gty &
MLPT(Modified limb placing test) 35~ H &5 B.7] 918}, 4
TUHAREsE (WU HEFE YAt =2 ARl &
A3 591 A2l o] (Dooyeul biotech, T 3HH1 & AF FoF T+
2 ¢ - MCA(middle cerebral artery) 3| A 2 1] & (intracerebral hemorrhage:
ICH)& 283+ HE&F B9 6578 7 Sprague-Dawley rat(H| 5 3+
185.3+15.8g) 2 7 BALB/c W}-9-22(A| 5 o 24.623.8 g) & Al-8-5}9]

A2 A} SL 5o g.3-5 vlauslr] fsto], H &3 Fd 5 1A g o 8



WO 2017/123066 PCT/KR2017/000505

[295
[296
[297
[298

[299
[300
[301
[302

— e e

[303]
[304]

[305]
[306]

slel e al7] 37)e) Aol @ B Koo FA9 % i (1A 24 k] BE)
27 Eo] 519t}
-tz Gl ehs el e v A 57 Fol 8vhe)

- 3-SL A &]: 3-SL &3l g5 v Al 57 Fol = (8vhe)

-6’-SL A ¥]: 6’-SL &3} k3o wj A 7 Fo 3 (8n}e])

AT G AR E S T H g Rd g Zg o, o
Wdlo A= ] 4 A f-ik - 3A]7bel] SL(3-SL & 6'-SL)< 74 13151t

-t Gl ghs o tla v A 57 5ol 8k

- 3-SL A 2]: 3-SL &l ¢h5of w4 157 Fol ot (8vhe)

- 6-SL A 9] 6'-SL &8l ¢h5 o wj Al 57 T3 (8nte)

58 1y 542 3P HE 2441 3 Fo s (A E A AG )Y
#3 & TTC (2,3,7-triphenyltetrazolium chloride)E ©]-83}¢] o} gl ¢} o]
AT WE A &3 USo] AFEHS Ilmm FA 2 A2 31 2% TCC & 99
24390tk o] 6] ¥ NS PBS-4% Fe} EEEE = nge 7}
A o] AR L Hlg o 8 o|u] x| B A|AE 07 =AF T} Y
WH0 R Q% kg obuls} o] RSk wAH HP Ik 598
&) & H 4 x 1-{[(ipsilateral hemisphere area-contralateral hemisphere
area)/contralateral hemisphere]}. 3] @3-3] = & gh-3E-]of] gk A& =2

LHER T

C.

- F

12 819 ol o) 58 w9 S wAE AnE ek Seolt & 129
A= 3= 6-SLE YAl == %12 MCA (middle cerebral artery) | A4 o]
7hel xl w2~ Bodlo] XJE]?EP\% o], QUH] Kol A SLell o] gF & DA A7 4ol
HoagiE e Aot} & 12¢] Ve vhe} o], ¢'-SL A & e o] gt
ARy AT A AN g3 2d (50%), 72~ 2t 9A] 3] 24
(60%) R =74 th& G # A 2 (40%) ol A ARt 7} 5210 3-SLe]
1P A &gl REads= ¢-SLel vla| A djd oz HojH e d 5
AT

e ICH P2 o A SL (3-SL & 6’-SL)ol| 2] &t 2174 H 3] A& B.7] ¢l A,
MLPT H ~EE 483} th. MLPT | ~E+= ICH % o}T A, 55 & 42 3d
ol o3 o] At FEE HolEol A 10em E ol 3ol vk
Hol 5= gtthel o] ~2EH X Y S H7ts }033}(7‘3%0@,le3%@ T4
174). o]o] B o] ko] 7hdA] & A A F A o)l 5 oL, 7t & e &
FEGA ol &2 Fold 7] aL, 3 g Fretloh (7 HA A Y o v Al
A A3 5 o), vpA e w2 P EE ol o gAY ol Fi gt &

Qo = A= Aol thate] Bttt 33 o 7F A #e tfsho] v
dol A& wiRth: A4, 04 A (Ao 2x) R/EsE Eobd 8, 1 A
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[307]
[308]

[309]
[310]

[311]
[312]

[313]

[314]

[315]

[316]

[317]
[318]

FetA X2 4 T 7H0] A A A9l e AL, 012 A=

vebd,

% 132 ICH F-5 3 SL (3’-SL & 6’-SL) A #] o] 2] ¢ MLPT A& 4= W&
e o]t} & 130)) ER uhe) o] ICH el A 6-SL M 8] & 51 3l=
W, ICH 22 7% F 144 9 34 A Aol A Bzo]|, g+ 2t MLPT H A E
A7 stol Aol = 6/-SLA gl ol g A4 B & A g 77t 9= Aol
3-SL2 A7 B3] oA g3z ¢-SLell vl g er dojH S o 4
AAt

=

FAA I W3

o

A A4 10. SL (3-SL & 6-SL) A & A g of] 2] 8 =3 x]u
R oA A Al 7] E 7t

7 Fdlo A SL (3-SL & 6'-SL) =4 & A g ol o3k F-A A 3 W3}t 3 54
AA 555 1] 918ked, 4 58 7 ob w$-22 (C57BL/6J-0ob/ob) K2 &

TAAEEE (HIUHEFE A8 A B2 A Eo] 33kl A,
LA ¥ AL (Rodent Diet with 60kcal% fat)E 25 <k 33 t). A3 6
5271 ob WF-22 (CSTBL/GI-objob) 2.9 (Z7] A% 3 3 34.243.7)91 /] =% 8
whel 2 5] 3e] APl @ o] Al @R a9l % Lk, 105 Bt ol 5
Aol % fAekeirt (A 24v12) B2

St 2T SL7F A 8] B A & a1 X HF AL & (Rodent Diet with 60kcal% fat) 2] ©] &
®e 2e (she))

-3-SL F-of L x| Al o] tol] 3-A| e E @ ~(3'-SL, Sigma) A 2] H (F
TFA kg & 1Y & 0.1mg 4 7 Fo]) 242 87l

-6'-SL o] aLx| | 2l o] tol] 6'-A| U HE Q 2(6'-SL, Sigma) A 2] H (F
FA kg @ 19 & 0.1mg 47 Fo1) =9 (89h2))

ANLHEHSEQ A EE=DWE Y 4759 W2 o= Fofa] ok npe-~ &
105 B9k B2 A6 BAaRL, 12 A7 A 08 SN Ao 413 %
W A% Wse 717} 59 ko 24t
3 - Al B E @ 2 (3’-N-Acetylneuraminyl-D-lactose, 3’-Sialyl-D-lactose ®+=
a-NeuNAc-(2—3)--D-Gal-(1-4)-DGlc) =+
6’-A] & B E @ 2 (6’-N-Acetylneuraminyl-lactose, 6’-Sialyl-D-lactose ®=5=
a-NeuNAc-(2—6)-p-D-Gal-(1—4)-D-Glc) = Sigma-Aldrich 28 < 3} 1}

SL (3"-SL & 6’-SL) A = A gl ol o &k 32 el W3, o) A &
v W& 591tk E2lE A 9F(TRIzol agent, Invitrogen) &2 RNAE %35} Sl T}
71 A FEste] G RNAQF & H AR Al 2~ Bl (Promega, 7)< ©] -85}
cDNAE A 3H5I ). &4 € cDNA 2 #4] )/ (Fndc5, PGC-1a, Erra, UCPI,
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[319]
[320]

[321]
[322]

[323]

[324]

[325]

SOD2, ¥ GPX1)°ll o3l v] 2] t] &1 H Zelo] e} 3 7 H (Applied biosystems;
PGC-1a, Mm00447181_m1, GAPDH, ¥ Mm99999915_q1)& ©]-& 35}
PGC-loE 9] &dl &-& 545t PCR W53 #4712 2B 4} 3000

A] 2~ ®l(Rotor-Gene 3000 system)(Corbett Research, A| =1, &%) o] 83} a1 1

AE % 140 YERH AT

% 143 7 wlo) A9 SL 24 E A elel o3 574 vl
o], 5L 146 A5 A AR +01 % o3z el 4 s, ol
te) B foA A ) R, B el A (3-SL Fol o] § 4
FRIEAEE FAA LA @S Tl Fe] 04 2A D2
AR WA e] A o Tk AT 6F A wk$ 2ol A 9§ 1 & B
)z SL Fol e mhEo] 1053 A o] 28 A% skl 1 A,

W3S YEdl
o]

ﬂl

P
:

T 149 YEA 1:1}94— 7Lo] 6-SL Fol 5 A3 7 oA

o/ (Fndc5, PGC-1a, Erra, UCP1, SOD2, % GPX1)°l| ofj 5}
Ji= LAY FIFE B ol F U 3-SLE PGC-1a2} B H
F2l B 7 6-SLoll Hl s A Tl A o2 ok H el g ok 5 9l

t

2ol v of & +-4]
2 g o] R A

4

S SLE A g ¥ A] & LA AR 2 o] & B = 4] ob wh-2
(C57BL/6J-0ob/ob) 2.2l FH o A, vl 2= & 2(0.5mm, 15, (A FHthE
o]-83}al SL (3-SL & 6’-SL) ool o] gk =4 AWk A A 535 <2155t
TAACE, FH s& A= EE ﬂa‘rﬂh % 9ol tiste] A9 B H
0.1 M5 SLE 3] Fo) vE & 7] v Sl & vEAA IR E &
FetA sEith tiZ2 a2 SLo] §li= 7] A E AFE g A8 Al @lshar
FUsgith 1 AHE & 150 el AT & 157 F B A9 SL(3-SL &
6’-SL) A EE o4& Fo g A9 fdx e Wt E Vel Solth =
1590 A, 3-SL, 6'-SL, & CTL-2 Z}2} 3'-SL F-¢ %, 6'-SL 5ol 2 th 2 S 2 A,
1073F A HF 2] o] & W9l T w2 F 2] & AFE-3}¢] SL (3-SL & 6’-SL)
ZAAES 00U 40 4 FAg F, 79 ¢] B2 I 3] (Dermoscopy) 2 T2 gk
Aot}

1A%, 5150 Wb mhef o), W& E 2ol 9 sle] 6-SLo] Fof ¥ i
Fo A 2 A th& bl vl 8l oA Aol Al A2 gl = Q)
3-S& & A Al A AT 6-SLol| Bl A AT A o w2 ot "ol RS ¢
)\A)\/\q

AN 11. =3} 7 2 do) A 2] SL (3’-SL & 6¢/-SL) ZA & A o] 2] 3k A1 4
FoE F-2 A} w3 W39} telomere 7] 53 ROS &4 ol 2] 3 -3} A&
kAl A 5 vhx] g7 1

w3lE2 B tﬂoﬂﬁ SL (3’-SL & 6’-SL) A & A g]ef 2] g+

U WEE BV sk, A 45 A4 23570 2 E a2~

ERE
(SAM P1/Sku
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[326]
[327]

[328]

[329]

[330]
[331]

[332]

A= (WS -NHEFH FYsAt B2 AR o] 355t

A3z, A= <1 A Mol (Dooyeul biotech, T S A= Fot
AT A 657 A w57 Bl vp-2 (27 A5 3 o 28.8+2.3g) 00 7

nhe] &2 8}7] 374 9] o] gk A o] XM?LOE TR 2 oL, 129 B ot
ol & 2ol & FA st A Tt (A A 24 wie] F

-t SL7F o W A @ A A OlE “* > A74F (8vkED)

-3-SL F-of ot A4 Al o] itol] 3-A| G- B E @ A(3'-SL, Sigma) 2] ¥ (5 F A
kg T 19 B 0.1mg 47 Fol) =3} F3 =4 (8nte))

-6'-SL ?04 Tt A Ao Tel] 6-Al L E B E Q 2+(6'-SL, Sigma) H 2] ¥ (FH T

kg & 19 9 0.1mg 47 Fol) =3} 3 =4 (8nta))

ANLEHEQ A = DWE A A-5Fo] ka0 2 Folg =90t nfg-25
14 5= Bt TE Ao RAshear, 12 A17F A A 3 th8- 3 A H ). A o] A H e
2 )5 W3l 7h7h 59 o) =459 )

3 - Al EH B E Q 2~ (3-N-Acetylneuraminyl-D-lactose, 3’-Sialyl-D-lactose =
a-NeuNAc-(2—3)--D-Gal-(1-4)-DGlc) =+

6’ -A & B E @ 2~ (6’-N-Acetylneuraminyl-lactose, 6'-Sialyl-D-lactose *=+=
a-NeuNAc-(2—6)-p-D-Gal-(1—4)-D-Glc) = Sigma-Aldrich 28 < 3} 1}

SL (3"-SL & 6’-SL) A = A gl ol o & 722 e M3t E, 87H4 9 47|
(A, alml, =, H 5, o), g v, Al 3 371A] % T (ZFAR] R, B A,
Ay ol A e 8|0 E sk t). Eg]E Al 9F(TRIzol agent, Invitrogen) &=
RNAE FE38tth A7l el A FE=5Eo] A% RNASE S AR Al 28 (Promega,
n5)& o] -&8to] cDNAE 4353t 34 H cDNA 2 4 o (Fndcs,
PGC-1a, Erra, UCP1, SOD2, 2 GPX1)ell thal] v &) t]#}eld Zalo|m e}

3 2 H (Applied biosystems; PGC-1a, Mm00447181_m1, GAPDH, 2
Mm99999915_q1)E ©]&35}4] PGC-1aE 2] wd 42 43513tk PCR HE-S- 3}
A2 2 E-F-71 A 3000 A] 2= Bl (Rotor-Gene 3000 system)(Corbett Research,
A=y, i%)g o]-&3stR L L ANE & 160 HEFH AT

% 16a ¥ 16bi= =853 Bl A o] SL (3-SL & 6’-SL) =4 &= A 2o o] ¢t
AR A5 E et 2ol AS 67 A w3 BE wpe- A
(SAM P1/Sku Sle)ell Al w8 mhe] &2 dlo] t 247, 3-SL o] o 12| 3L 6'-SL
Folitg whEo] 1257 Alo] 24 AEE Y Tl X 16a E 16bol| A Al 23S SL
(3-SL & 6’-SL) 7o 7 thH] A A F-21 8 Aoh 4 91 72 s |stE A, 7}
A L E A (3-SL Fol - f- A2 el /() 2 -2 EE el (6-SL
Folit §AA A gy (2T FAA dd )] A olt) 1 A K 16a D
16bol] WFEFY 1Hl9} ZHo), 3-SL (5 16a)9} 6’-SL (5= 16b) B 5F T E-5-2] 7] 9}
= A Lol A 0431 2 )4 (Fndes, PGC-1a, Erra, UCP1, SOD2, 2 GPX1)e]]
tste] oA = HAY F7HE BT AL, ohRF3-SLE At
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-

A} kg =7 g7 ¢/-SLel| Bl el A ATl A o 2 okzl
=3

o P
ol H & o4

¥% o
32

[333]

[334] ESH A EAA ] A S Al A, SLo] Fof ¥ A| @2 LA AR (Rodent Diet
with 60kcal% fat) 2 0] & -2 t] 250 4], MASMs (mouse ] 5™ 3 &

A EE)ES #2519 3L (Griendling et al., 1991), SL (3’-SL & 6¢’-SL) A4 &2
Hj °k°“°ﬂ H7bstar v Fstar, A Z W H,0, 54 (ROS +2)& 34, 0.1%
FolA] A 73 12-well M 4 =4 Ol Eo A 1 v Fat At Al 3= ROS
T A &2 H2DCFDAE ©]-§3ll A SH = AT} o Alo] & 9] sto], Al ZE-2 HBSS
B ¥ £:oll Al H2DCFDA S} $H7] 30%-7¢ HH FH AT AL ES EHL A star
A2 3l 4] HBSSell =5 3t} & 3 4ko] CytoFluor = o] E 2t ol o] af A
SAEH AT (5 17a).

[335]

[336] N EZ = glo}e] A4S (Superoxide) A4l 5788 el A, R EZ =g o} 9]
ROS+= MitoSOX Red (M EZE o) Z2A4MEHE &3 A 2hE o] 83
=24 At MASMsS 3384 MitoSOX (4 uM) 2} 37 oFal o] A 3752 0] A
2057k vl F3} 2 o} MitoSOX & 48 &34 & aﬂ ol E gy & o] &3] &
Mo A 7)o o8l 4 =E T (480 nm S+ /580 nm W) (5= 17b).

[337]

[338] % 1728 1709 A, MASMsS ®=381 &7 Bdl np9 A )27 A =234, SL
(3’-SL & 6-SL) =/ =& vl F Aol W oA v us}glc). Al U] H,0,(ROS
TA)E S5436t7] 91814 H2DCFDA S} 37 ml 3L (= 17a), M| EZ =2l o)<
ROSE =43}17] Y el A MitoSOX Red (W] EFZ=glo} 2AM31E &3 X2} (=
17a)E $H7 nl &8t St Al £ U] H,0,9} 7| EZ = 2] o} superoxide A AHS & 3
ZHolE gu &2 G ¥ty 2 EC] ROS 74 & W= al,

N EFZE o] 2413} = (Superoxide) A4h-e A 8he & 5= A3t

[339]

[340] % 1728 176+ Al ¥ W H,0, 54 (ROS ) (& 17a) 2 v EZ =g o}9]
Z4F38}= (Superoxide) A AF A (% 17b)2 YEFA = o]t MASMs-S
w3t 2 d vl9-22 (SAM P1/Sku Sle)oll A FZ3 4, SL (3’-SL & 6’-SL)
ZAES WAl Yol A vl astel ok Al H,0,E 578 38H7] 918 A
H2DCFDA$} 317 w3l a1 (% 17a), P] EZ = 2]olo] ROSE &4 517] 98l A
MitoSOX Red (M| EFZ =] o} 24E8tE 333 A2} (5 17a)9) vl &3t it
A U H,0,9 7| EZ = 2] o} superoxide A4H &3 S8 0| E gt 2 A&
¥t} SL (3-SL & 6’-SL) A1 = 0] ROS =35 "ol gl a1, v E &= glo} 2]
Z4+8}E (Superoxide) AJAHS A A ghs & 4= )T

[341]

[342] % 18a ¥ 18boll A, d 2 | 2lolA] &5 o] 42 TRAP X 2 &2 (Wright et
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[343]
[344]

[345]
[346]

[347]

B

N

s‘é o

al., 1995)= =4 =t} 3%3}‘3& Al HAPS -3l 81| (ribonuclease

A A A 3£ 3hyoll =<l F ol 45=0f A Stk M E FEE (Img)S
TRAPeze §H-3 1] 2~ (R =2 v gfolA| ]ﬁ (TS) sz etol, & g}l o] RP (reverse)
ZglolH, & X5 93, 18] 31 sulforhodamine- 2} 9] T 2= 335 K2

st ebolvl)5) 39T TS 2o v 303204 3083k o1 48 . P
21303}, o] E Al L2 TRAP A E L &3 Zdo|E ¢ul V& & 3&

=X 35)o] d 2 glolA AL A a]m}u} At A ¢l gl 2 | gfolA| &=L
sulforhodamine (W37 th & 5) thH] <& S F Q@A 91 e] vl &-of 2] &

A A A A AL, 3 A E A 2 ﬁ?ﬂ-ﬂu}. Fluorescein (M0250)= Marker Gene
Technologies, Incoll A - 3} %1 T}, H2-dichlorofluorescin diacetate (DCFDA)
from Molecular Probes®l] A 1-¢ 8} t}. MitoSOXTM Red, MitoTracker Green FM,
1] 31 MitoTracker® Orange CMTMRos (MTO)+= Invitrogen©l| A -1 3} 31 T}
10,000x SYBR® Gold dye = Molecular Probes, Inc.ol| 4] -] 3} 31 T},
Nuclear/Cytosol fractionation kit (K266-100)+= BioVision®l| 4] -1-J 3} %1 T}
TRAPeze® XL telomerase detection kit (S7707):= MILLIPORE®I| A -¢] 3} 34 t}.
Telomere PNA FISH Kit/Cy3 (K5326)+= Dako©l| A 713} o},

s

HE s,

08{4' :{Ol'

% 18a ¥ 18b+= SL (3’-SL & 6’-SL) &= & F-of o &gt dl 2 v gfolA] &5 &
=48 A3E Jelt}, o] 22 2 58 TERTS ARE/ERE
(antioxidant/electrophile-responsive element) A1 & 4 2 &A1& FE3 = AU}
(Xiong et al., 2015, Cell Reports 12, 1391-1399). SL (3’-SL & 6’-SL)E =3} 3|
2 (5 18a)7 MASMs (5= 18b)Eoll A gl eto] e & etolA] 25d &
A8 T &2 18a th&a, 3-SL ol 1¢] il ¢'-SL F-ol el A F=H
5w AZ 2 2w dfola] BF5A S in vivoE #4138 dlojg ot} = 18b =
2ol H & A EEE 788 (Griendling et al., 1991), MASMs+= & SL
(3’-SL & 6’-SL)7F A 2] H 12-well M E & o] Eo| A 1 ] YFato] B = w]e}ol A
ZF5A L inviro® A Gt AF A3 SL(3-SL & 6'-SL) 24 & Fol 7}
A2 gtolA] e S7HE Bt o] ¢l g A vha= SL(3'-SL & 6™-SL)
ZAE o] PGC-1a F-7Fel| 93] TERT 715 0]% = DNA &7 5]

(A2 efolA 54 F7HTERT L a)# AdE - A &S FE2S A+

SAE T

lo

AN o 12. 594 2kF ol A 2] SL (3-SL & 6’-SL) =4 = A g ol 2] %
telomere 7] 52} ROS Z= 4 of 2] gt “ﬂ I A A a9

2ol PGC-la A7 AA Y, 353}, ol b 2 rhAd 5w 7 317,
telomere 7] 5ol 9} 4 o] 74, DNA €24}, TERT (telomerase reverse
transcriptase)2] 2d 2 FA T4, 18]l ps3 SR WA ST =o
1l 37 =] 91T} (Xiong et al., 2015, Cell Reports 12, 1391-1399).
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[348]
3491 DAL Aok F7E, RS 20 ATl A W2

[350]
[351]

[352]

[353]

[354]

[355]

[356]
[357]

[358]

[359]

SR=l s A5l ik v
SN 71 3L, AL SO M A Y = 3 3 F S E wE A A 7] 7]
w7l &9 A E}%/] A BEl 2 ALE- 5 22 (Weiss et al., 2001), ApoE" F
(C57BL/6 71HH)E Jackson Laboratoryol] 4] </-ull 8} 3 T}, -7 2} 3 -2 tail DNAE
o]-§3 PCRE 215 911},

Fu A 3F w3} Wdlo)| A SL (3-SL & 6’-SL) 24 = A &) o] 2] 3t telomere
71% 7 DNA &4 240 93 w3} e A A3k ubx] 5315 1Y) 98],
27HA) 9] AF 245 =7 Wl vp§- 2 (PGC-1o++*ApoE )l Al & 8 mhe] & 3}7]
371 ¢ ”Ol‘&*—lOl Al o8 FAE YAl 6 F w8t o] & Aol E

FA AT (A 24 vhe] TE):
T &t Lx] WAL= (Rodent Diet with 60kcal% fat) 2] ] & M -& Fwl 73 3}5
22 (gvle])
3-SL F-o at: LA AL 2] o] o] 3A| e BhE @ 2 (3'-SL, Sigma) A 2] H
FH FAkgF 19 G 0.1mg 2 Fol) THA S5 A (8vte])
-6'-SL F-o it LA AL 2] o] o] 6-A] A B E Q 22(6'-SL, Sigma) A 2] H
FH FAkgF 19 G 0.1mg 2 Fol) THA S5 A (8vte])

A E 2P 2] A8 9 Ete] A, SLo| Fo] B %] ¢F& 14| HF AL & (Rodent Diet
with 60kcal% fat) 2] o] & H-& t) 2"l 4], MASMs (mouse T &2 3 &2
AEE)ES ¥2]8} AL (Griendling et al., 1991), SL (3’-SL & 6¢’-SL) =4 & &
kool X ¥ sho] v]aLs it Al W H,0, 579 (ROS 2 91314, 0.1%
FolA] A 73 12-well M 4 =4 OIEOM 14 vl Fabgivt. Al 3£ ROS
T A &2 H2DCFDAE ©]-§3ll A SH = AT} o Alo] & 9] sto], Al ZE-2 HBSS
H B £rol] 4| H2DCFDA ¢} 317 301'?% HjFE ATt MEES EHA Hgsta
A2 3l 4] HBSSell =5 3t} & 3 4ko] CytoFluor = o] E 2t ol o] af A
SAEH A (5 19a).

N EZ = glo}e] A4S (Superoxide) A4l 5788 el A, R EZ =g o} 9]
ROS = MitoSOX Red (V] EZ = 2] o} ZA138ME &34 B X2 E o] &3
=24 At MASMsS 3384 MitoSOX (4 uM) 2} 37 oFal o] A 3752 0] A
20571 vl ¥ 3} o} MitoSOX & 42 & 34 —‘%aﬂ ol E gy & o] &3] &

A Z.2] & A 7)ol o8 4 2FE 2T (480 nm -/ 580 nm W) (5 19b).
% 19a9} 19bol A, MASMsS 2.d m}-§-~ (PGC la+*ApoE ") T Z ol A

FZ3 A, SL (3-SL & 6’-SL) 24 &2 el ¥ o] vlaustsit) Al U H,0
»(ROS 2 E 54 38}7] ¥ 8l 4] H2DCFDA$} HA| vl &F 3 31 (5 19a),

n| EZ =20kl ROSE 43171 314 MitoSOX Red (M| EZ =8| of 24L&
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[360]
[361]

[362]
[363]

[364]
[365]

[366]

&3 A2 (5 192)2 3] v ¥ttt Al ] H,0,9F | EZ = glo}
superoxide AAFS 333 Z oo E glt] & A& 5 ¢lrh. 24 o] ROS X &
Hojrg) a1, v EFZ =g o} ] Z2AFSHE (Superoxide) AAAhE A EHS &
)\1\}\}\1;]‘-

% 19a 2 19b+= Al ¥ W H,0, 54 (ROS X)) (5 19a) E 7| EZ =g ol 9]
Z4F38}= (Superoxide) AAF A (X 19b)9] A 35 Y EFH ZWH o]tk MASMs-S
2 vl§-2 (PGC-1ar+ApoE+)ol| Al &3l A, SL (3’-SL & 6’-SL) = &=
w F el Qoj A vt gitt Al 2 W H,0,E 578 35H7] 9131 4 H2DCFDA ¢} 37
1 ¥ 5L (5% 19a), M| EZ =20} ROSE 574 3517] 98l A4 MitoSOX Red
(MEZEd ol 2AlstE &3 A4 (5 192)2F W] ek ot Al =W H0,9
W] E = 2] o} superoxide AR 33 EH ol E 2t & A=FH ok SL (3-SL &
6’-SL) A E-o] ROS X & Wojr g 31, n| EZ = g ol o] 2 A3}HE (Superoxide)
RS AT & dAT

%2000 A, dZ2 | etolA &5 H4-2 TRAP X 2 & (Wright et al.,
1995)= 4 €t} 2. oFshHa, xﬂﬁé 4 218 CHAPS -3l -84 (ribonuclease < Al A
FE3hell =2l Hell 450l A 303-3F vl F o) Al F5E (1mg) S TRAPeze RH&
ul 2 (d 2 glolA]| 712 (TS) ia‘row, & -2}l o] RP (reverse) SE&}o] 1,
= 35 99, 193 sulforhodamine-# 8 2] th 2 ¥+ K2 X glo| )¢}
E3H3te) TS Zgho] W= 3050 A 30%-3F A4 HF, PCRE A 3 str}, o] & A
U2 TRAP A &2 @3 0| E YUV & F 3-S5 S4ste] e efol A
:dEO:_H o ] Fﬂ:shq_ /\]—];H s o] Eﬂiuﬂ a]_o]_;q] /K L sulforhodamine (LH‘T EH =
x5) the] = EF A1 9] vl el o & xqﬁtﬂz\]ﬁx] , HAE] A &=
1.9 ¥ T}, Fluorescein (M0250) <= Marker Gene Technologies, Incol| 4] <1-<1 &} S T}
H2-dichlorofluorescin diacetate (DCFDA)+= from Molecular Probes. ol A
T4 83 T MitoSOXTM Red, MitoTracker Green FM, “12] 31 MitoTracker®
Orange CMTMRos (MTO)+= Invitrogen®l A <= 3} 31 T}, 10,000x SYBR® Gold dye
+ Molecular Probes, Inc.ol| 4] --%] 3} t}. Nuclear/Cytosol fractionation kit
(K266-100)+= BioVision®l| A -7-¢ 3} 31 t}. TRAPeze® XL telomerase detection kit
(87707):= MILLIPORE®|| A %13} $1 t}. Telomere PNA FISH Kit/Cy3 (K5326)+=
Dako©l| A -1 83t

O

s

|

H

5 20a 2 20000 A, SL (3-SL & 6’-SL) 24 & F-olof 2| 3t &l 2| g}ol A
2548 5483 o] °X & 53l TERTS} ARE/ERE
(antioxidant/electrophile-responsive element) A & 74 2 A 3} & F 23 = 3t}
(Xiong et al., 2015, Cell Reports 12, 1391-1399).

5= 20a % 20b<> SL (3’-SL & 6’-SL)E & W74 35 5.2 (ApoE”; 5:20a)%}
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MASMs (% 20b) 5ol A2 she] el 2l ebola] S5 A S LA 272 e
Lot 5 20acl A thzar, 3-SL ol 1¥] AL ¢'-SL ol el A 55
q]si_uﬂ }\ﬂ_—hi Eﬂiuﬂa]_o]_;(ﬂ :dEZ_H 0 in vivo® % H /\4 }oﬂq_ T 20b°ﬂ/\1
2ol H & A EEE 788 (Griendling et al., 1991), MASMs+= & SL
(3’-SL & 6’-SL)7F A 2] H 12-well M E & o] Eo| A 1 ] YFato] B = w]e}ol A
254 S in vitro® A3}t A9 A3 SL(3-SL & 6’-SL) A4 & 5] 7}
g2 tolA] &E5A F7HE BTt o8 g A= SL (3-SL & 6'-SL)
ZAE0] PGC-1a 57}kl 2l3le] TERT 715 °]4 2 DNA &4 57
(A=zvdolA &4 F7F TERT E3) 7 #HE = d5S FESZ F U
271E TR

=

[367]

[368] Ao 13, 92 o A 9] SL (3-SL & 6'-SL) /3 = A 2ol &g 214 -9
f27) w9 g

[369] 1347 .ol A SL(3"SL & 6SL) 24 & Aeld] ol & A7) 12918 Fa7

el W3k E W] fske], S 65 2 9HA P 59 (HRM2) vh-2= (B ek
32 3F&F Hairless @] @] ¥hyoll Al o 8 mhe] &2 817 370 9] Aol gk 4l o] A ]t o =

2h91 2 Ural (A A 24 vE] B &) 1050 B9 o] & 2] o] (AIN-76A 1] =
Dyets?‘i)-p: FA8h Folg A kA (CR-10 Y E- Minoltath)'s-& ©] 83}

AN AZAL (WAL, 75 AR, 9044 AE, AT 2, e E 4
49 5 59k

[370]

[371] -t A Aol E M o (8vhe])

[372] - 3-SL F-olat: 7 2 o]atel] 3-Al e e E @ ~(3-SL, Sigma) A 2] & (5 F7
kg B 1¥ T 0.1mg 47 o) =2 (8vg])

[373] - 6’-SL F-ol o A2 2 o] ol 6-A - HE @ 22(6'-SL, Sigma) A 2] H (] F 7
kg @ 19 & 0.1mg 27" Fo1) 22 (89he])

[374]

[375]  SL(3’-SL & 6’-SL) F-o o] thxvtof] vl sto] AFe] A Z2AL (AWAL, 75 23,
A A, RS A, vstEr AE sl 9o EA
AR E NS &4 AU} EIISL (3-SL & 6’-SL) =4 & A ] 2 gt
FAA S MsL S 87 o AV (A slivt, W, A ), g e, A
37 A (7R, g A, A ) ol A A5 H S sl
E 2] & Al 9K(TRIzol agent, Invitrogen). . Z RNAE F% 5} S T}, /7] of A
F=oto] A Fe RNASF I AL Al 2~ 8l(Promega, V] )& ©|-&3519] cDNAE
shAd & o) 4 ¥ oDNA 2 ¥4 o4 (Fndcs, PGC-1a, Erra, UCP1, SOD2, 2
GPX D)ol o] v 2] vz}l > 2lo] e} 3 2 H (Applied biosystems; PGC-1a,
Mm00447181_m1, GAPDH, & Mm99999915_g1)& ©]-83}] PGC-laE 2] U4
UAH-S 543t} PCR BHg 3 412 2 H-F-7 A} 3000 A 2~ &l (Rotor-Gene
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[376]
[377]

[378]
[379]

[380]
[381]

[382]
[383]

o

3000 system)(Corbett Research, A| =1, &%)
21be] HER AT

o8-8kl 1 AatE K 21

o
)

5= 21a 3 21boll A, SL (3’-SL & 6’-SL) 7o Z thH] A1 -8 A A <
FAA Hd Ash= 2F A A H Y Bl A (3-SL Fol ot F- A A - oyt 2t
FA A2 EA g 9k (6"-SL Fol o F- A A TGy (R FAA LA g S
TR 2 YR Aolt). of 2] 21A] L&l A 6-SL Fol a2 4] tzaol
H] 3] PGC-102 83t o & ¥4 th 4 (FndcS5, PGC-1a, Erra, UCP1, SOD2, %
GPX 1) &l L7t w5 -3tk =, 6/-SLo] B4 H 9] o 2] 7]k
TEo| A PGC-1ast #HAH FHAE Id S H3A7]= A& IR0 5
AT} 3-SLi= H-A1 thare] SA A} e =2 & 317} ¢-SLol H) & A
A AR kgt Hol R & o 5 stk

O

% 21a ¥ 21b= A g Bdlof A 9] SL(3-SL & 6’-SL) A & 2ol 2] ¢t
FraA e WstE Ve RHolth AR 67 A 9747 BEl (HRM2)
np-2~ o Al ot § v & 8o Tt} SL (3-SL & 6°-SL) o] 7S W50
1053k 2] o] 24 2383} ). SL (3-SL & 6¢/-SL) F-o] A thn] AFth 4 91 -4 =}
A WA= 7 A A F Eoll A SL Fol it 1Ak A o gl 2§ A
AFE AeFall A 1 ghe] A4 Q1 8] (3-SL F-of 3 -4 A 2kl /(o) 2=+
2} 9hE k) 9} (67-SL F-o] 7 - A A} A oFy(th 2wt A A e o S
FA 2 el Ao}, ti-Eo] el 4204 oy B4 O
PGC-1a, Erra, UCP1, SOD2, ¥ GPX1)oll tha}o] §-2 4 9= whal
H o]t 3-SL (% 21a)= Atk A 2 3 29471 6-SL (&=
21b)ol] BB A Ao A 0 2 ofgt ol & ok 4= AT

-

Jo AT
P el

tl, to

4

AR o 14 AN LHEEEQ 2 (3-SL & 6/-SL) 24 Eol #-3}¥
A WEA| 3 (adipocyte)©l] W] X| = < &F

(1) 3T3-L1 A Zvf g & £3}

3T3-L1 AFAEE Al EFS P o 25 E - 8fe] A8 T 3T3-L1
A HEA| 3 2] 1l 3} §-2] 3= 10% bovine calf serum(FCS, € %1, gH7)S ¥
Dulbecco's modified Eagle's medium(DMEM, € %1, k=) vl 2] 2 5% CO2,
37°CoN M ATl F FATE 3T3-L1 A A 5 vtk o] o2 7o) o2
RS NT; A2 23 Al Zat (), A S E S A
Ale-d B E @ A (SL, Sigma-Aldrich, W] =)7F A €] ® A g3 S 2 A 1, 10, 100,
1000, 2 10000uM 2 & 7. Al F5-3}3= 6-well platecl] & G 2x10%cells = F-F3}<]
M E7F100% LA 5 A v F3H T 29 2 10% fetal bovine serum(FBS, 4 3,
$l) 9] MDI solution(0.5 mM isobutylmethylxanthine(IBMX, Sigma-Aldrich, 7| =),
1 uM dexamethasone (Sigma-Aldrich, ®]=7), 1 pg/mL insulin(Sigma-Aldrich,
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[386]
[387]

[388]
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[392]
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[394]

1) =1))S 255 DMEM WA & A gl ol 29 5 9F X 2] 8h$ a1 thA] 10% FBS <} 1

ug/mL insulin, S ¥ 33t DMEM S 2 2 & <F A 2] s}l th. 1 ¥ 10% FBS<} 7}
A% DMEM " A| & 2 vht} v %] & LA sh A A E = A A T H3 7}
2t Al F el 10% FBS7F 3 7Hel DMEM Hj x| o] 3 AL HZHEQ »~ =
C-ANLHHEL 25 0,001,0.1, 1, 2 10mM F5=Z 1047 A 23310}

(2) Oil-Red O & 4

6-well pleatol| 4] -85 & P ALdHBEQ A =6 A|LdHEEQ A7}
2] 5 H 3T3-L1 A WA EE PBSE 23] Al T 2ml<] 10%
formalin(Sigma-Aldrich, V| 57)& ¥ 31 103%-3F A2l A G A 71t} a4 5
MEE AZAZ1 F 1ml Oil Red O §3 A A] ©F(Sigma-Aldrich, V| =)< A 3£ 9]
2 B2 A8 F /522 0ilRed O G RS 4 of] 2 %) g

< 1ml9] 100% isopropanol(Sigma-Aldrich, 7] =7)-S ¥ o] 4 A& §-5&

AIZT 2 500nmol A o] 3355 o] &8t 418 Ae] & 574 3}93\‘3}.

(3) Free glycerol¢] 54

6-well pleatol] A ¥-3} ¥ 3T3-L1 A HA| Eof) - A S H S E @ 22 0,0.01,0.1, 1,
2 10mM 5= A g sle] 1095 < vl < ¢ vl %] & eppendorf tubeoll 4121 g
< glycerol cell-based assay kit(cayman, 10011725, 1| =)-& A}-8-3}¢] free glycerol &
A1 5T 25ul Wl 2] @] free glycerol reagent 100ul-s 3 7Fa}e] AF2-o A 1583k
T3 AI 7 F 540nmell A F35=E 54383l

(@) Al £ A EE(cell viability) 57

w3tE 2 oA dHEHEQ AT A2 H 3T3-L1 XA EE cell Counting
kit-8(Dojindo Molecular Technologies, Inc. H]=1)& ©|-8-3}o] A3 AFEE&
S48 oF&E A ¥ F CCK-8 reagent 10uL-& 3 7}3Fo] 2A1{F &-QF nlj &F gt &
450nmo A SF =5 S35

52228} 52 230 A gl = Ql o], sk A A
A7l o8 M EW A Hbo] ZHASGl AL, 53] - Al dHIE S H g
Aol A Al A o] A A FHAsES T

0=

0=

%= 22a 2 % 22bi= H3FE AU A EZ oA 6-A| L EH B E @ 2 (5 22a)%}
3-ALHEFEQ A (5 22b)7F F-o H 75‘% A EW 2ol M3t verd
To|th NTE th&70], 0.01,0.1, 1, 2 10mM 6-A | LdHEEQ A~ (=
222)¢} 3-A| LB E 9 A (X 22b)E 7 7P7P 0.01,0.1, 1, 10mM 2! & 7+ JERATE

=232 % %= 23bE WE A WA Eo A 6 AL EHEE Q A (5K 23a)9)
3-AGHEFTER A (5 23b)7F F-o H A A EW A o] S Vel =
Al EQ st A AL (Oil red O 2 &)yo v, ol A, NTi= thz&0| ¥, 0.01,
0.1, 1, IOmM 6-A LT EQ 4 (5 23a)9 3-A|LHSTEQ A~ (X 23b) S
0.01,0.1, 1, ® 10mM 2 & & vJep )
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[395] $h, L2400 4 FRled 7 ol A Y EFEQ 2= - 3hE XA o
10mM7HA] Al 3 A5 (cell viability)ol] % 3-8 =] ek,

[396]

[397] 524+ H31H AWM Lo A A o] AEF 1A= 6 A EEHFTE QA9
&S vebd =tk NTE= thx 0], 0.01, 0.1, 1, 10, '@ 100mM-E
6-AdHTEQ ~E 27001, 0.1, 1, 10, D 100mM 2 &+ e

[398]

[399]  EEE 52500 A 18t 5= 9lEo] AL E S 2= A uhA 9] glycerol
R E s EA 072 FUIAA MEY XS TAaA F T

[400] ALHHEQ ~F F3ly A WA E(adipocyte)dl] A Al E AEE o gFglol
glycerol i-H] & FH 21 8to] M2 A W& THAaA 7 o, 53
6’ - A LHEEQ A7} A Al EU AlWE AT

[401] 5257 ¥8bE A WA A AL HEEE Q20 2] & glycerol w-H] 2] W8S
Yebd o]}, oA, NT= th&7 ], 0.01,0.1, 1, & 10mM-2
FAGHTSE QS A2 72174 0.01,0.1, 1, 2 10mM 2 S eI

[402]

[403]  AAd 15 A SHEEQ 2 (3-SL & 6/-SL) £ & I &ALl o g
A 2] o] mhg- 2 0 3] 54| M W 5]

[404] (1) A A o] whg-

[405] 4 58 C56BL/6 "}%-2=E Dooyeul biotech (T -7 =) 2 2] 18 v). B&
AR o] Fste] FRLAL, Al T}l Bl ® o] (Dooyeul biotech, H g =) E
A FoF Fa5kSi v} 28Y 7F Research Diets AH(New Brunswick, U.S.A) = F-E]
T4 & A (60% A5 2ol & T ste] A Ho] 49 AHAE 5l

[406]  (2) A LEHEFTEQ 2 I 5FFAL

[407] Q1AL k=g oo 0] 100mM 3-NYHTFEQ ~ =g A|dHTEQ ~
0.5mlS LA HF 2 o] & A A& F- 53 mhg-2 0] 5 4-539]) 23](0, 49Y)
] sFALE ] 4, W 7 o] H -5 5913} dermoscopy 2 ¥H2HEFSI T}
£ 3(CTL) 2 2 Q145 8- -& AF8-31 3l T

[408] 12 26a H 26bol A 1T Qo] A LHBEQ 2 35t AbE LA W2 o
nhg-2~9] geh A S AR A 9 2H ] 52 FEeglth 53
6’ - A GHEE Q27 A 13 AW HAA AT

[409]

[410] ¥ 26a 2 26b= A|QHTEQ ~ 7 A A o] nfpo- 2 9]

[411]
[412]

ajy N
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>
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S}
9 HE 35 VEbd S ol v} 3R EE S 2 dermoscopy (5 26a E 26b)E
3Fel 3t AL @l ol ), CTLE th & ato) 3 Al g - & E 9 A~ (3-SL),
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Ap =1 A, b2} 8} W] A, H 3 -85 Al (comedolytic agent), DNA =54,
DNA RS A, PG 31A|, g gA, w4 9o X8 9/ A E
g A A, H A (firming agent), A ] & 3} A4l| (redensifying agent),
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