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(57) Abstract: The present invention relates to a method for preparing a stress sensitivity relieving agent, to a stress-reducing food
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(57) 8984 & I & 2EY 2 VL g A3bA o] Al 2y, 2Ew 2 W ihg Al S Shete 2E 2 )
AE EE AR, 2EY 2 Fofl o e A 8RS 2dE, 2EA L Folo dR e X R, 2Ed 2 Rz
AstA o] g e W, 2EH s UG 9hg e v 2EY AR QE Bt e 2EH A Aol s 9 A
W, 2 2EA a5 AT 7| Ed 33 Aot} B O ol A & pd4Tphox = p67phox & LHE AA A 7= 71 A
&3 FEES NTE F o, 2 Ho R 298 dd FEEL 2E#H L, 58 714

= = =
ol S H A tEr gl ¢, HAA HEE 55 oW e AT 5

Nt 2 o o
o1 0. ot o o



WO 2012/099375 A2 |IIWAT 00N OO 0O A

A —  gANe) AEES TR A (FF 5.26)
—  FAEAREILA glol TS HiA A% F olE
HE FE (13 48.2(g)




[1]

[2]

[3]

[4]

—

WO 2012/099375 PCT/KR2012/000395

o Al A
WA pd7Tph ox EEp67ph 0o xXE FH o2 3=
2EH X Fo A E5A E o]o] 27383 WU

7] & ok

Wb 2 ~E g W7 ubS sl A o] A 2 AE g s 7 ik
oA & ot REH R AR A E e AR, 2E R o] o
258 oS 25, 2B G o] o if = X W AE g A WS
AatA o] 2T B, 2B Y2 W7 NES s nkA] AE g AR Q]
WA Sl = AE g A ol S A H AU, H AE A g 2d
F1Eol #3k Aot}
vl 73 7 &

A A AL = &R o B Ve A o2 w2 a1 B35 A W Etstal 9
Bk ol et Afjlo] Aglalr] of & o] A o] Ar Tt wjd oA ar
o A 2 7], A2 & ol A 288l vrtor sk Al &9

Tt B2 AA A A 2 A B ghs =7 A "o ol| ke g

2~ E 2l X (stress) 2} gt}

Q1xto] W] 4 gk of Aol of &l AlA| A4l 2] A Q1 2~

> 1l

O,
N
rir
[>
Il
)
[>
=2
o
olo
_O‘L
~
o
ol
iy
o
>
o4
rE
i
i 4
o
o,
= |m
[t
ACADY

(LC-NE: locus
2] & Z ¥ (CRH: corticotropin
& WAk AI7) 3t gk

ceruleus norepinephrine)¥} F-213] 4 2} &
releasing hormone)< +-H] ¢+T}. LC-NE+ L7} Al
NAA ] S oA Ak AHE B FS 0, 7194 & 3HgA] 7
W opuieh 3] 3ol 2 Fo] 71 A Ho] oo bz wHt <88 F7hAI Ak,

g A A s e
(Adrenocorticotropic hormone: ACTH)S Y WF | =3k 0 = WF=3hr}, o] ACTH7}
oS e} 7 7kA FA19) A o] ACTH =& ol AgHalAl ¥, cAMPE} L
B2l 22k A e dd g g8k A ©rk cAMP| 9] &l &4 sl w1 4ks)

¥4~ PKA(protein kinase A)&= P EZ = 2] olof 9] X] gk

=5 3 I 2 E] T 0] =(Glucocorticoid) $7d @ A& A ghA] 71}, 212
ST IFEE o= g dildo] Fi 2HES o]&dte] 2EY &

S EEES e Wit I 2 E Z(cortisol), T2 E| T2~ E]| E(corticosterone),
7 = E] = (cortisone) & ©] T)3E 4 ¢ =F A F=E] Fo|= 2] oo]r],

CRH-ACTH-& 73S 2B 50| E7kA] QA= 2EY 2 HA2E A4 o2

A 2852 8} <= A - 521 (Hypothalamus-Pituitary gland-Adrenal gland: HPA)
olg}al gk}, S FFFAZE]| F o)== Jhol| A A 2134 (gluconeogenesis)
g 57 A, dEdA] e 5o BshE AR A S Sk 2ol

e



PCT/KR2012/000395

WO 2012/099375

&3k

el =+

Z

N
4

3

A) ] =9 (negative feedback) ©. =

o] ol &

ACTH #1]&

Sk
]

4ge

Y=ol AHEg A=A =

)

Hojre g Al ¥ at,

ol 2% AL

o]

)

)

KN

I

it

2020 ol o]

-
.

A A X7 7] F(WHO)

)

o

e

olo 2 Hi gt ARE

2]

F&-(SSRI, SNRI, SDRI,

s

A 2 2-3 5 0]

<k



PCT/KR2012/000395

ok A+

k]

LERY

WO 2012/099375

[10]

of| A p47phox 5=+ p67phox -fr % A}

_1'1
o] Z ol v]

6é o
H}g © = pd7phox 9=+ p67phox

T
T

ool

ﬁo
K

of
ﬁo
o

-

T

L
e
(e}
&

3|
T

2l
ok S

s
o)

sl

)

s
%

1.

ke

G

A E

7FE of Wb

-
.

]_

=

[e)

°©

2 A 10-2011-0067571

?g— oH oﬂ H

Bk

5

A~

Erlo

p47phox %+ p67phox 2] W&, 7|

=
=

=
=g

=

Al = A

S

a A% 50w

S

1

&
11l

lo] ~EH
L

°©

A

e
=

b= =4

°©

o o] 4

o=

=

=
GetA S 22d & laL &

A 32

%L/ﬂ

o]

[13]

3

o

)

ba

°©

B

)

A
=

A=

v}k
=

A o

v}k
=

p67phox <]

.

) L

g o] A += pd7phox B
o] X138 ¥ 1}, p47phox H- p67phox 2]

=

H 7 5

]

e}

&3

a

S
&

23
o] 7]

[21]
[22]

[20]

Njo

mK

o

o)

[23]



WO 2012/099375 PCT/KR2012/000395

[24]

[25]

ARl 0 = 758 o] =7 C5TBL/6 V-§-2Z=0f] WHE2]Q1 Al A -5 2~ E e Z~(RST)
247k

23] 98 A sttt (B)e= Al 1, & UIZ& 9 (CON), 2h-14d
F-2(RST), o] Z eyl Fo ¢k RST #h-9-2= (RST+Imi)ol|
H Y 234 Aol o & BoyEy (O (B)Y A48
BB 2SN nhe 2 45 A8 YRy 59

ol A ] & AIZHS BE S YERIY B 1b9] (D)= TST
9 FST 275 Hoj¢s 2 o= U&7} 1] ske] 2h-14d ~E 8 27} 718 %
HE-22 (RST) 9] 573 o] S7Fak3l ot o] m| sz epw] A ¢ ol o] sf o] & gt
Ferdo] A aS HEFY E 1e9] (F)+= NSF A ¢ A3 = #o]& 7744
A ] = A|Zko] RST vH§-2=0ll A 5713813l o, o] m| sz efrl X ] o] o] &

A S5 EFATH (G)+= 553t 4 F 8k As 9] o] o] m sl A ¢ o

ol 3] S7Fet & eI (H)«= MBT (75 #57] 2 3l) A3 2 RST
nhg-227F 3k e 0] rF A o ol n ekl Aol o &) 7k 759 )
719 &S B E T (D= OFT A% 2 59 JHoll A 2] &5 &4 o] RST
nhg- 220l A @A B A 7EA Sl o, o m STl A el o] 3] A o=

S EH A HoEt e MEagtad e & 74 o5 AgE YERar
(K)= Al F 74 Tholl 2 o] 5 AT & ol

L 2v 2EH 2 7k AIRE R Wk Sl S]] o] 2] 0 = W of g nfel| A
A prksl D A g2 B d 8l 7F F74E S 58 Hols A do] T K 2a9)
(A) 2 B)= 2Ed2E 718 Al 7bel| w2 29 gy xlolo]ar, & 2be (O)E
2T (CON) 2 2E 285 A7 Wk up9-2 (2h, 4h, 6h)2] 3| v}l A 2+
2] ek slo] S(MDA) 35 W vl A st B d s A LS o], (D)= 2h
2E 28 dA 71 ks A 7Fek Sl tigk A AL Ve AL, (B)
2 (F)x= s rtoll A zF H 2 e slo] =(MDA) 5 5% 2 vl A 21w d 3}
ALE WolFEr)

%3S SH-SYSY Al oA ~2Ed| 2~ S 2R SF 75 2E o= o] Folak
o Eol 7] 7kel] o)A 0 7 ROS 2E | 27) F71ek = A1 nolEE Aol
329 (A)E SH-SYSY Al 5 45 515 2 E| 0] = (CORT: 400 F+= 8
ng/ml) &2 2417k &<t A 2] gk 5, A A Bk AL 2241 7k wl) oF $-of] ThA] A & )=
A4S 1(24h) WA 3Y(72h)F HHE31= AU A0S VER AL, (B)E
SH-SY5Y A 3E o4 MDA &% (24h thZatol| thek %= YeElYHE e o, =
3b9] (C) R & 3c¢9] (D)= 2H2F A3 Al Zho] A ¢ € SH-SYS5Y A 9]
ROSE AZ317] 94l DCFE (10uM) = DHE(10uM) & 9 2 - A x}o] a1, ZF AFA
ofgf o] 1= &G S el A o]t CON: ]2+ Al 3 ; CORT:
2755 2 E 50] = 2] 2] Al X (800ng/ml, 4841 7b); o} &l 3] 9: 2L A scale

bar: 20um.

do

ol
S &

kR



WO 2012/099375 PCT/KR2012/000395

[26]

[27]

[28]

[29]

[30]

T4 o] AE P AR Qg np9-9] WA ROS HEE

FARe] W o] MslE &S Wl Aot K da H b=
22 (2h-14d) ¥ O]9 AT 94 (PFCX;A) 2

g 243 faRe] S A A7 RNA A&
31, & dci= NADPH S A ULA o] A& Al 4 o=
ekl Ao ar, I 4dy= HE A A A A AE g A2 2ld] NADPH -2 A UhA|
MEFUES] wglo] 4 2HHA LSS HolF= AR g Z274C) &
2E#2E 713k nhg-2 (2h-14d)(R)Q] PFCX & HP H-9] o] 4 NOX2 A HF U E
(p91phox, p22phox, p47phox, p67phox, and p40phox) = W€} €l o] o} ¢k RT-PCR
Aot}

% 5aw= WHR ARl 5 2~ E{

1-

PN
p67phox 8] & o] gk A4

3} (HP:B)9ll A ROS
WA o2 e Aol

& W2 npg-22 9] ¥ ol o] A pdTphox 2
NS YER Z o)™, & sbis W A 9 7
2E P28 e upg 5 ol o] A PRX3 2 TRX29] W&l o] gl 264 =
RS e Aot dlo]H = H A+ F A (n=4-6) % £ g}, x>
FEAE Z1F Alolell p<0.019l A 2] gk 2Fo] & o W] gkt (Student t-51 ).

% 62 SH-SYSY A 3o CORTel 2|8 =% ROS A4 o] NADPH -] U} A
AA A A gl ol of 3l 2k &5 W= Aot} 6ars
= 513 2 E| 50] = (400ng/ml) 2 48] I+ 5 <F A 2l H SH-SYSY Al 3E ol A 2]
ROS &%= F 717} o} 3 AFo]d (Apo, 500uM), RU486 (RU, 20uM), SOD F.H}HA|
MnTBAP (Mn, 100uM), B=+= B EFY C (Vit C, 200 uM)oll €3] 2+ 24 DCF
(10uM) S o 2 #2235 Axp 2 ) 27 o gk %= JER It = 6be
o} SLAFo] W o] NADPH - A| thA| A H U E p47phox7| & F 3 L2 E| 510 =9
ol gl &AslE o] MEHro = o] FstE AS AdstE S HoFE A=,
v =g 27, S5 55 2E| 50| = (400ng/ml) - 484 7F FoF X 2] ¥ SH-SY5Y
A3, A ] §- o} EALo] W X e M| EZE 8-p4T7phox SFA] E DAPI &4 0.2
Tzt gl .

£ 72 SH-SYSY Ao A 5557 2 E| F0]= A ] & 13| p47phox 2] W& o]
AR ES WoFE= Aot (A)YE SF 37 T2 E 0] = (400ng/ml) B+ H,
0, (200uM) & 24A] 7+ =] €] & SH-SYS5Y Al 3ol A pd7phox 312 2 A 7} 4 &
RNA 34 08 #&e A2 ZF Al 5+ &2 ako)] th g wjsF= vebsivh (B)
(O S5-I I 2E F )= (400ng/ml) = % ROS A A o] vl =l g4
o A A 01 AFo] F R E Aluto] = (CHX; 1 B3 10uM) 2] &) (4841 71)ell 2] &) 244 3]
A E] 9184 1.oJF = DCF (B) ¥ DHE (C) 94 o & #4238} Aafojr}, 7+
TR = 24h ) &0l o gk 9= L ER QAT

% 8+ SH-SYSY A 3£l A p47phox 71 A}-2] 3 & siRNAE Al-4-3)o]
FAAZ B S- S F I EE F0] =) 98 FX¥ = ROS A o] AFAH &=
F= Aot} (A U F T2 2 siGLOE A ol Ado]]]slo
9] SH-SYSY Ml27F 19l F3S Ve = 202 BolFa1, (B) B (O)F



WO 2012/099375 PCT/KR2012/000395

[31]

[32]

[33]

[34]

[35]

[36]

SH-SYS5Y Al 3ZE siRNA(50 = 100uM) = A Eo] Q] &k 5= 724 7H#] o]
&7 5 51 2 E| 510] =(400ng/ml) 2 #] ] $F 3-, ROS2] A4S DCE(B) 2 DHE (C)
Ao HFG Aot

= "}-§-2=0] NADPH S-A| THA] o A A )1 of Z Ao S Fof gk 4 -,
Hol A AEF 2R Qe ROS Aol A H S EO%Z‘—E Aol th (A)=
AP Al S e, 73 2Ed 2 (2h, 3 A 1422 7187 1 17J Aol
ol v 3 2} (Imi; 20 mg/kg), ©F3EAFOIH (Apo; 15 mg/kg), = B EFY C (Vit G
15 mg/kg)E 5740l Folskqlth. (B)= 7] 7+ F& Fofoll 2k MDA 5 #g
Hojg= Aitola, (C) 2 (D)= ZF & Fold 9k 8} 5 AL TST (C) % FST
(D) Ax}o|tt.

510 i ol A p47phox H3 & T/}TIC_)_‘(knockdown) 789, v A
LEY AR QT -85 58 A S Holg = dyo ]ﬂr (A)¥= GFPZ
1F4] 8}+= Lenti-p47phox-shRNAE. 7+ A] 71 5~ 8A] {Foll HeLa = A549 Al 3ol 4|
GFP&] %313 Wolfe= Aot} (B)yw A AT ARl &% i o] 4= gjjvt2
Z| o} o] FH(DG). L. = Lenti-p47phox-shRNA (GFPE &) B+ Lenti-GFP&

) AlF=Q 8t aL, 2EH 28 7hgk 717 2 AL A7) & BolEr (C) B (D)
2E Y27} 7Fe 3l w22 (RST)F &3 (CON) Rh-- 220l A &+7] 2}
uhole] 2= 7+ H 749 TST (C) & FST (D) AL 232 1oj &1,

= 112 p47phox (pd7phox+/-) &+ 7| WS Zh= v~ =1HA] A~ E ¢ 2 (2h-14d
2EH R QS &5 A 52 UEWA S BojF= Aol
(A)T= p47phox S Ad A 02 5 749 (w4 (A AR &9l 2-3) 28 vh9-2
2 &k 7h] (8 AR 4-5 /RS 2be A A S k2] Ak S
p47phox - A2 PCRE 5 %8+ 5 Mspl Al gHa A Avko 2 BA13 Zdto]r),

M: 7} ;100bp ladder, 2| €1 3 ! 4= p47phox A} A= 0 2 F7Fo] vl= 7]
A A2 HolEh (B)= A7 AFQ1 2 = p4Tphox

0] & %] 3} A (heterozygote) V-2~ (+/-) = ok A & (4/4) vF-F-220f 2h-14d
2E#f2=F 7Fakglth (C) B (D)= vHA B Z2E# 2= A 2] v & =8 S TST
(C) = FST (D) A¥}o]r},

oX!
e

2] ANE A% AU

ahufo] e 2 A, U (1) 2Ed 2= W0k SekAl & O gAY A Sk
A 2 (2) A7) ALkE 2EH S RS kA F A RE S
p47phox -+ p67phox 2] WHal, &4 W V)5 5 sy o] A2 o A3l =R
gl sl GAE 23, 2E# 2 17 0Eg shA o] Az & Al-S gk

UFE slubo] FEf =4, 8 ( 5] &2 o] p47phox Y=+ p67phox 2] W&,
24 94 7% F o o] oAla A o RE gelsl: b R (2) 37
A ol A pdTphox H=+= p67phox 2] W&, B4 B V5 F 3y o] S A8



WO 2012/099375 PCT/KR2012/000395

[37]

[38]

[39]

[40]

[41]

[42]

[43]

Aoz sele AW BAS dlgtet 9% Eekehis, 222 Y S
SHabA o] A WS AT B,

- 24 2] p47phoxt= NADPH (Nicotinamide Adenine Dinucleotide Phosphate)
S A A 2] A A B Y (subunit) 2 5, NCBI Accession No. 7| W}-5-22 =
NM_010876.2, 917 NM_000265.4 91 A o] n}-gh2 &}uf,

B ukd o] p67phoxt= NADPH - A thA| 2] & A H Y (subunit) © =, NCBI
Accession No.7} "F-9-221= NM_010877.4, Q13+ NM_001127651.2 91 41 0]
up gk 2] 5}t

’37] NADPH A T A = A& 1HE S8l A2 ddste i 53k 2
NADPH=Z B AA}E A4 A2 A Eslo] #4Fsl= (superoxide, Reactive
Oxygen Species, ROS)< A /J ¢t} NADPH %A U A| -3+ &= Rho -0} =21
E ¢ 3 2239} E}A| (GTPase)(Racl %=+ Rac2 (Rho-related C3 botulinum toxin
substrate) 2} 5711 2] "phox"(phagocytlc oxidase) %4 &= 3L 3F3} = gp91-phox (Nox2),
p22phox, p40phox, p47phox = p67phox = -4 ﬂ =6/Me] qEfHER

o] Fo A S}, & gE §Ja A= M EA | A5} p4Ophox, p47phox =
p67phox 2] O 2 9] o] 5o] & Q3|1 ]m} p47phox 2] 214+8}7} A=A o]
O 2 o] F §- p67phox7} NOX22} AjFetrl (1L 4¢ 7).

HHLUW | A &0, "AEY 2 gt ‘j}o "2 aE 2o s A = e

F&2 onfsh, o 2 EolA, 2E g 2o 9 oH gk 2= 2ol ¥ || L} (LC-NE:
locus ceruleus norepinephrine) %+ F-213] 4 2} = ¢ = (CRH:
corticotropin releasing hormone)©| 1| ¥| o] 2=
Y= AEd 2o o8 By 257 I 2E] 50| E(glucocorticmd) T 2o o] &
A7) i A O A kg2 o] G}, B, A 2 0l A

ps

%Fx‘
Fi
)
o
o
;o
12
)
ful
rir
rE
i olo

Nt
N

= X7 AR A -GS

S = E‘[‘}’Cé%?l,“?‘%%,%?} o
Aubgol, o] 5 2B o), AL AT, LEU LR Q1T FE, A A
AW, M2 S5, AR, A8 A A SFER, A, AAY, =stel A
2w, A1, HE S e ALSO] B H 7] ol vEbu =, 7] A gt
ety doll ey 2Ed 2 i whES B L5

7N " EE 2 AR g Gk 4] AT g A Ed s vk ihg
HaA 710 Gt = e S22 S vy, FLEd AR 4 e
ATt

el A AREE &of " () 2B 2w g7 A9l ZIRbE e 2 E Y 27}
A o2 Frold - 2 QYo AEHAQ A A B AN HESS
ek A A kg B L A 3E 2] o) Slofu:

Eodgo Az, A o 2 ol A= WA 2B a7t 25 W ke
ko, A ol thke] Absh A AE 27 46 o 4§
HEZEdole] 75 AsHE el flelo] 2E 2ol €% pd7phox Hi=
p67phox ] &g slet= F-A 7 A& A5 0 = g sl vk B¢k, p47phox B



WO 2012/099375 PCT/KR2012/000395

[44]

[45]

[46]

[47]

[48]

p67phox = Al o] oo =M w217 7] vlo] ROSS] #u] A & =T =
s

B 2ol o]8) WA s g s
E g & Aol 71 WA 817 A T ol A, p47phox
S AN o 2H RE

= 74
A1 L. o]

L
o)
£3
o e}
¢k
;; it
m
off mﬁ
I
1
>
T

O+
ol o
o

ik

!

H

0%
2

)
i
N

S
32
e

2,

Al

il
0!
il

=

B e oY & oo e o
R [ < N T R )
a=]
N
~J
g=]
=
o}
P
lo
e
531'
N
15 L g
Ao rir n rir
e b
B
2

o B

rie
T
lo
W
i
=)
P>
d
N
=
olo
NG
of mdt
o
g
<
5
=
oft
o
o
(i
P>
m
o
P>

‘

o
B
~J

g=]
=
o}
P
tg
i

a=]
N
~J

g=]
=
o}
P

1o
=
)
i
o
N

— 01 r

O_
o
I

e

o

i

~ r_'&g
o
2
of
s
—z
A
A
i
_OL
o

o
i
N
_O‘L
i
Iy
>
>
N

BN

r 2

oz

olo v M
N

e

ok

__>.~L‘

N

>

1

=

>

(2

U\I

do, N o Q9
R e
s
uly
2
i o

iz
o,
flo

2
il
2
4 ¢
%2,
a0
H
i

A

[ to
fm 19
N

=)

o

e

2

)

S

o

1

e

rir

e

o

2

)

S

o

1

1o

i

f

m U

oX,

~

ofr

ofN

ol

ol
oW

o

il

lo &
il o,
£ o>

o

(2 [Jlr

=
olo

-

X,

lo
%,

T
ol
ol
k1
S
il
=
ol
)
2
i

=)
e
~J
=
=
]
>4
M
rl
=)
(@)
~J
=
=
]
>4
1o,
i
r-m
M2 ot
o)
N
ol
ofy
o
ok
IJ
s
o
o

22
2
2

L0 i X
s e
o

ﬂllm e i)

Z1 % pd7phox E+ p67phox 2] W3/ /7] 5& A 7] =

gk Eog o] A HAJool| A= A AEH AE WS S
p47phox H:+= p67phox 2] &l o] Jakx4 4
p47phox B=+= p67phox | e, &4, 75 = 8f
ol 5l v Bt A 8 EA 9] p6Tphox ] B3, &4, V5 F St
A 8}=A] o] = FE 2] N 1] 9] pd7phox H+=
gko] =8H 4= v

"2 p47phox H/H+= p67phox H+=

=

= 1
Mo oAA|et= B2, A 8k,
gl 2

12 K
e o

KU o oot (g

32
rir
jus
=
o
N
o
N

2,
_0|L4
ol
2
£
—z
il

S
0%
o

a=]
N
~J
g=]
=
o}
P
o
iz
r-m
ik
o,
N
ofr

>
151

f
ol
ol
i
o}
il
ulgy ]
o
ol
ol
rir
Y
flo
o}
-~
i
=
0%
~
>,
o)
i
X
lo
[E—
o
o
2
)
S
= 0_?:
1o
L
©,



©

WO 2012/099375 PCT/KR2012/000395

[49]

[50]

[51]

[52]

[53]

[54]

[55]

507 o}H] 22k %17]
g ol A d- g o] & 5]
ojnjsln, dAdolet el H o] V|5 o U F sk A=A 2HES
o] r] gl
B wkrg o A p47phox B p67phox 2] e, &4 75 F v o] S
A 8}=A] o] F1= o] o] A|$HE A= 2 S 1}, p47phox E+= p67phox 2] U F S
=4 slo] Bt 4= Qlt}, p47phox = p67phox mRNA Q] W& &F =42
RT-PCR, A4 &% "= W4 =4 RT-PCR(Quentitative or semi-Quentitative
RT-PCR), d &4 B== v &4 2] 4 B9 PCR(Quentitative or semi-Quentitative
real-time PCR), %=% 53 (northern blot) ¥ DNA 5= RNA | (chip) &. =
O] Fo A= T O R HE] A8y = o] = '5}49] WIHE o] &5t SAHH

mlm
>{¥
rlr
N
T,
%
i
o

o

RO}, o] g = = A2 of ). B p47ph0x55—cp67phox?_}ﬁ7§/]
b ek 240 o) 28 B zAWAAd M ZAF o] o2 o] F o=

0w A8 of - shrhe] RS o] g5to] 24 = Qlot, ol
A4 5= AL o),

9 U2 YE| 2 A, 2 3 2 pd7phox B2 p67phox ] W, B4 W V] 5
shut o] -2 oAl St 2B 2 WIgh S kA E R ok 2B 2 S
A E T AR E A

T UE FHEA, Y-S 2E 2 )48 A B AFR ) pd4Tphox B
p67phoxe] W&, &4 Bl 7|5 T st o] 2 A 8h=A] o] F-E #elsl=
GAE Eele= slo] 5AC 2B & MAE A e AR Al U
Al &gkt

g o] O AN o ol Mz vk A 2E e 228 7HE vhg-220) A ROS A4 o]
7 H 5L, 254 Ao el RS 3lsklal, 2B g2l
=532 O EE Al A1k s 2R e En Al 2504 ROS A4 o]
S7FE Sl o, 7] vhg-2 2 A L0 A p47phox B+ p67phox 2] BFE o]
S7HE S A3 (A Al ol 4). B3, pdTphox of] T &k siRNAS £ 3 A 3},
S5 I 2E Fo| =0 o3 f=d ROS AA 2 HrtelE o] AAdo] A et

o
o
siRNA 2] ol o]£=4] o 2 74313 o1 (A Al o] 6), p47phox B+ p67phox 2]
] 2 oAl obd, g2 A Q1 o] n)| 3T E}mﬂuwﬂ
AR 2EY2E 7l A FoIg A, 854 s 2
Ad il 7y 2B 28 ThekA] oSt frAFSHA E A S
SRl s ATH A Ao 7).

371 A7 W8S kg o R, L pdTphox %= p67phox o] WA, g4,
71 T 3k o] e AA Y= 5AS Ul 2Ed 2 gk kg Sl E
ghreles, 2EA S NS A s ARRE Al e sk Sl Y] 2Ee &
G A5k B AbEE 2B 20 of e B A sk B ks, B Hhe Al



WO 2012/099375 PCT/KR2012/000395

[56]

[57]

ZEH AR QY FEEE 2EG 2 o7 A sy] Ao e S-S
MNAAZA = o, ~2Edf 2 G| & o e 5= v}, 47] 2Ed 2 vk i-g
23} A = pd7phox 1= p67phox o] W&, &4, 75 F skt o] d-& A A 7] =

4
AR A =T 53], p4Tphox H23= p67phox 7| A EHF O R 0] 5 314 K5}
D& ZEA] A ek E AR L3kt 4 7] p47phox Bt p67phox o] W,
g = V)5 s A sk S-S v A 8| =, o Ao,
4-38F o] =55 A3 1| S Al O A B o 3=,
N-H}d & Y=o} v] = (N-Vanillylnonanamide), Z~EF-$-2 2~ 3Z & (Staurosporine),
vlo el g, uld @l ofo] ey Bois 11 23S LS, o] & A TE = A
ot}

kg of| X p47phox B p67phox 2] e, A, 75 = 8 o]
A A 7] = & & pdTphox, p6Tphox & AFo] AL H/HE= HALA o vl
IS EolA o2 A e 4= 9] = siRNA(small interfering RNA), shRNA (small
hairpin RNA) %= miRNA (microRNA)¥ = LT}, 0] 52 RNA {H4 (interference)
235 Fel, o E =W F> dol9 14 RNA 5iIRNAYZF A E So] 4 o2
ZARA ol A 3F8lo], RISC(RNA Induced Silencing Complex)E 4 3o, 21 A}
RNAZ}F A Eujol] @l & e 4= §lE 5 (silencing) $HTF. §F & of o] A,
siRNA, shRNA = miRNAT NADPH $-A|thA| 2] A HF U E 5 3192l
p47phox A5 34 0 2 S}, siRNA, shRNA B+ miRNAT 21 3£ 4] Al Lo
Aol ARARQI HAS Zheth A FEA A dold, 1A Ak Aol
AEA Q1 15 W o] 2= Hol o] A} A o] e 2k 70% FH A, A o] iz oF 80%
FRA, HO & 2k 0% A, T oF 100% 3B AN S 2 v gk, &) g of of] A
p47phox siRNA 5= 1= shRNAT= 91 9] 2 A] of o] A p47phox AL &4 (silencing)©ll
AF-&- siRNA, shRNA ¢ Lenti-p47phox-shRNA7} E38H2 4= 9l 01} o] &
A = 212 oy, 354 A qke Ajtalo] A o] V)5 oh= & v FS
2l ©] p47phoxE 34 O % S} siRNA, shRNA B/H = miRNA7} AFG-E 2
Ao, ol & L&A F5 A, A B FAA E L5k Alolv, gt
T of ol A siRNA, shRNA /5= miRNAS <17+ p47phox F 4 A} F & o] o,
2 & ololl A, siRNA, shRNA Bl/HE = miRNA= 1ZE ) 4
NM_000265.4 A €& 7]1& 2 2 2F 600 HA] 1200 base AFo], F 700 tHA] 1200 base
ALo], 2F 800 W #| 1200base A}o], 2F 900 W] #| 1200base AF°] 2] 15 W] #] 35 base
Zlolo]m, AJ5 9] siRNA, shRNA %= miRNA 3£ ] 2}Ql AX E 9o} &
AREB A A QT g =l Tk

=

ok, 2oy o] T2 -] o of| A, /7] p4Tphox B p67phox 2] e, gA] 2
71 5 3Fu o] dS A 3F= =22 p4Tphox, p67phox B 11 Z S Q14T
T A= Aot} Bl A A o], A= b gl A, A 2 Ao
GAAT G W o B /50 R FEE B i AN T Aol



p47phox, p67phox 2]

PCT/KR2012/000395

.

p67phox <]

oA

.

-

11

| ol A, %71 p47phox %

IgG, IgM, IgD, IgE, IgA
ol

.

k=

G2, 1gG3, IgG4, IgA1 B IgA2

WO 2012/099375

N . wa BE mu o)yl : 63
= 2 N ow Eal EWEE%%@1 R
° HLC 0 él OEIL R o ]0 _°
W omr < S | o - BT o F R S T No
— g o ol Alf = M 5 ﬂWE ~ —
oo N S o S i
TW oy < S= NI g — o YU e o
S - B N AL ,
T @ © S XN La g Y b o M
= a2 WEEE R TT T W
T X . 0 AT ~C I~ G oo A et S 10
ﬂl =~ o . " T N K OK o oy o2y O T et Tl 7o
.dﬂOa ‘mw,lbr ﬂOﬂ,OlmmU\jl a7_.__/;oLZ.__]v_AIIIIOE‘AIu XayA
g B M exg e Cam s Lkl 8
T ¥ Jo {] e 12,”311@;1&0& pf N o= B HIHL
< it :.Lxﬁ o?dﬁ%ell ~ . —_ LXM -
TEMH N w oo mXFET o T 3
= T  °F N e 20 R oA 8 s
o) OF W K =D g E RN E RS =N
KB MW e 9 = NX NN O o X oF
n N~ {} o = K0 S AR T e X o .
go mOE < - TN o0 gy A oo go g
e ul G Q SOy AR s o =)
o i Bo 2N =g NN N OO W W N
RO M Ay Eq D S o Wy N = N
~ w2 3 W) oy PEoHE e 9O RO T e N
- I R R S Sl i M =
Wri w8 pMH=™pEPwus s PP 37y
o E .W%EMLH Hﬂ%ﬂwﬂw%gﬂmﬂﬁuﬁ%0%@
MR T G EH Fam RO METNR DT
ﬂmocﬁma_q_% o= 35 ﬂmmﬂe?_iﬂmooﬁﬂoA iﬂlloﬁow:.mﬂ,
- iy o > L . do o =~ M =r 0 — © = BH
Pﬂi;ouiﬁu]No ﬂﬂ%ﬂo% AN o ,Hlm_.&;
_shauoiiuxﬂ@ﬁ(ﬂ% E%ﬂu,%ﬂ_/iTEimEmmmﬂ S
%%mjimcﬂcﬂé Nr%evwev_%mﬂ%mt%%H%%%ﬁ
ﬂxﬂmﬂﬂ/ﬂ.mlﬂullm&&lﬂ Lfm‘._io‘.kl,ami_lmor;o7EMldﬂAaaﬂ‘ﬂol1H€U_x
BT a2 T B AW ET T gL
Aur,_ BN g . 8
wo%%a%ﬂi%i%, %m%%&Wr%ﬂ%%%ﬂ%%ﬂﬁ
T PR T AT FLEFET N B g F
Bo T MEny PHT T e e Au R o w
TWEI YT =T AT ol eMERBEENHT T I 2T
THEXUP T T 42T A TREHREMET RS X
N =) = o
el AN} ©

e}

.

-

71 2] R

i §

Al 9 M-, G, @A S5 AMEY
=

1

9
T

S|
T

&
o}, o] &

H

pH 278 A, e-7g shAl,



WO 2012/099375 PCT/KR2012/000395

[63]

[64]
[65]

[66]

[67]

[68]

I
S

FUEL‘ e, rﬂlj—l ﬂllm
s
=
X i
s

AT} o] gk 5o HjF2 A F 3%
0.01 ~ 10 T2 He oA A8y =
10 2 i Z238ko] ARES = QT
5, i S g EH 2

A7) AtE= ZALR,

fe o
2
of X

94 Y

X

o fo
o py b
it o wok
ox M o

— moi'

jaw]

o

ofj

ofi

—z

oft

:
M
iy
flo

N

&
2

oz L

ke
2,
_>|:
N
>
>,
il
ol

-

o2
A
o
%0 5
O 0

i
ol o
Hz

N
-

-

P

ofl
off ul:ﬂl uigyor)
o
ol =
> 8
Mo
&
A
N
g; E of
aiy
o)
o

-
-
-

1T Y
A
ol
X
>
Do)
b
e
I
X
o
>,

o m}
Do)
b
N
)

off
oo ot of
>

>
b
N
—_
ol
I
-9

o}, =3k

=2
s
o
o
A
&8
o
yg, _EL
>
o
of
N
N
N
=
&
rlr et
ol
rlr
=

0%
N
>
ki
2
uly
o
N
)
o
il
N
it
4
N
S
2
ol
oo
A H
o
ik
w

N
)
ftl

o] Oﬁ
2
ol
o

N & qor ok
(o2
oAz

]

hosd
o
X

Ru)
il
2

o I

ol

o
21
ah

2

oo o U
(o]
o,
1o o o2
o,
m.l[] Ol
e te i iz
>

o
it
o

°

il
-

o
lo
o
fol
o,
Y
~J
g=]
=
o}
P
ks
rlr
a=]
N
~J
g=]
=
o}
P
lo
iz
531'
i)
o
M,

=R
2
_O‘L
rir
A

uly
By
b
:
N il
o, &

d

kR

Lo oS o AL

ol

2

o T

o fjo o2 oo
ngEJggJO_&HEQH\j 12

ol
M

2
ol
of il iz
i
i
o
=
—_&4
=2
i
£
ol
£
[
Il
=
Dy
o
=2
iy M
2
oZ A
e
rr ©

o
o

> Mo
2

ke
o rir
1o
> %

il

A%A0] ~EH A RS 1) 6o
2 SIS, WA A Bl 220l whe)
p47phox H=+= p67phox 31, o] o] W&l & ] A8} p47phox °I
g siRNAS =4 & A E] of efsf f+iz¢ ROS A4 =
Hrksbz o] o] A e 3k siRNAS] ol o4 o= Fashgl &S
A A TR Al o] 6). T3k, 2E 8 228 vk vh9-229]] p47phox B+ p67phox 2]
MRS o)) 5z oh A ob, 5L A o W] T ekl & el et At $LEA
#go] #HaE 2o, p4Tphox A4 A5 = A O] (+-) PhF-Zol| &

2s0] o8] 8% 5ol
A H A = RS Bk gl skl th(A Al ¢ 7). mhebA], pd7phox B2+= p67phox o]
w814 9 7 F Sl ol S ol ahe S AE 2 go)r H a7

A AN 7] ol & ol o= 9laL, o v 2E w2 Aol 7 Ay gk A9

o

A
i)
2
)
N
N
>,
)
=2
=
z B
o
)
o

-

1o,

s

o
il Fﬁ

N

)
& o



13

WO 2012/099375 PCT/KR2012/000395

[69]

[70]

[71]

[72]

[73]

PRX3 B4 TRX29] H&S S0P 02K 2B 2 4

75 & AA Sk B olehd SekE, HAE Ayt I d 5 O F R

A gkE %] ek=1), 7], pd7phox B2 p67phox 2] &4 = 75 &

oA sh= = 2 nhgl A 81| =, oF Aol W,

4-3} o] = A]-31-1 FA] oA e o =,

N-H}d & = o} v] = (N-Vanillylnonanamide), Z~EF-$-2 2~ 3Z & (Staurosporine),
Hoxgd, tudd ofo] iy Wiz 1 295 £33, o] 2 Ak = A

o

of s ~EHZ HHE Agke] Fgo] =AY

oo o > b O, oo of\

2 E 0% o Q)

i -
N

1; rﬂi
o o
[ Hi
N o,
R
e . 2
X, all
>,
i
)
g r
I
>,

(o U o o

2
1T ol Ml o X

5

>

o

2,

=

>,

: o
o,

i

lo

—z

™

]

aie

]

3

O

0,

mO

[N

ol

o

ey

rie

| 9158 47phox =+ p67phox 2] e, &4 2 75
A ek B4 o] 9]0l 7R T U i FAE )5S UEh =

ol

ol

i

o

0%

lo

o 12

2 2o oy
fol
oX,
Mr
o
o@ i
o

1 M

o T
o
fol
oX,
Mr
o
oo
:(I>I:
oX,
ha}
g
uly
oy
N
o,
o *

A
~
of\
A
)
>,
X

HH
NS
o iz
Hu m]I.
2 o
1 o lo i
- N
off o
r
1
12
il ok
el
|
o il Ho
r ol
O
N
BN
oX,
i
flo
on, M
-
151
e
=
o
-
lo

f
By
2
ol
n
s
[
Y
2
oy
ot
o,

2
ofy

2

o

:(?L_',

2

rZ

g

o,

Y

ol

10 Ho
o

2

2

e

rir
9
ot

2 &
O ox Ho
AR

=

ol

o

Ny

riot

2

e
Ly £
ot T
2 o
2 ok
k£
ot
2
2

Mo
=)
i
s
o
1o,
o
o
il
=2
k)
i 2
oy
=)
i
s
o
1o,
—z
ol ojf
2

_H
e
2 fo

-

)
HE
!
o
i
L Pﬁ
4 1
H
il
to
i
g
g
o
t
rlr
o _gg 4

PhoLv) g, A
= g,

A9 B,

o 2 &

my 4%
do o N

m (

2

5
i
T
t

Zoojtoi & MO oW 2 1o
=
>
o
(i
id
o
_{
4
9
mlm
4o
&
12
o
2L
2L
l

oo & o mf mok 2 Ot T o

1 12
Y

2
>
)
24
ol

o
:(I>L_14

oft
i)

ule

=
o

o

>

o
o
i)

ule

2
o

A
)

1=
At

A,

o

it o
e

)

: N
N

N

—z

o

Y

£

it

il

rZ

ojy

o

o

=

Y

o

o2

2

4
30

offt =
=
o
i o
&
il
o
s
2
N
=2
I

i

0

i
ol
i

Y

R
2

e
iz
ofo
2L
it
uly

<
it
e
e
iy
AL
i
&
iy
AL
sl
o
AL
Iz

(propylene glycol),



Eond

H = =

En

|

9 5] £ (witepsol), PFA =&, E ¢ (tween) 61,

PCT/KR2012/000395

gk ol

[¢)

T

el A

°©

14
o = o} & 4] 7}

.

G
]

.

-

.

-

g ey

T

U #A] 2] 7] A =

o]Ffx e

WO 2012/099375

il
i

fiie)

olo

a1} the ) B Ao} 1

A 2 5o

gl

S

4, Akl 2

°©

= 2leo] T2

T

o

=
(1) p47phox 5= p67phox<

bol ] ZApe]
e
o]

°©

- p67phox

-

p67phox 2] W&, &4
71

.

+7] p47phox

47phox H=

[78]
[79]

T
o
Ho

5] o} d] 17 A v} ]

i vk Al 32
F

[e)
AS549(2

]

e}

3L 4
)
._LT

Al

%

ASIERUES

o
T

Al

%

g vh A L), HT22(VF5-2=
N

% = A& o} T}, pd7phox 5=+ p67phox 7}

B
=
¥ =

1

)

1

T

=

A 3£57), KEK 293(%

|

A

9

_":':

Al



PCT/KR2012/000395

15

Aleflell 714 npe} 3o
p47phox /% p67phox

]

Al
=
g4 8} A1 7] A, p47phox /% p67phox

A

WO 2012/099375

Al o TR — %dl%%m”
S s AT PR woON o O o B2 K
s ]Eaﬂmgumaﬂ_ﬂ% g &R o}ﬂAHoﬂo,ﬂﬂ%
TS T Luawm S .8 = O LT
< — 8 o ~ 1) o G = I 0
RO N B° i ) —
N e K] X FAR o g > o ot LA
TRyt e iR EY 5 Dryx g
s W R T a Pl e s T agd X 2 SwmSml
o) g R e wm ® T ogo W8 3 T = o2 ~
_Lﬁ%?wmyﬂoﬂmﬁimﬁﬁiWE#EEGEM Y mﬂguxﬂ,@%
I A B o e S I R
z@_saﬂﬂﬂ%wﬂuEoﬁawﬂopﬂﬁﬁﬂﬁomﬂqb«% oﬂaﬂ%ag&ﬂm_xmﬂ
r - i S R - R o ;

TIELTpaLETipLRauoTEs TRTg e
el P 90 00 il VKT gy e O g IO e = O
T PG RTN s eF S Dm oy ey kxR
UEJ%AWHTQO T_zrm,urw Xdﬂo‘léa 0}1_;0 ) VL ijHﬁa
(N e e ol i vl R R L T 2
= X ®o Mgy ok = o B
~ Ldﬂajl ,I‘mm.__x OWJXILA ﬂn_mogap_zrl/_m L.E7LfﬂA|\|n1
Fled X GERE g EdT Ty B DR T
e A ) B i B Bl i i A % BB
T Tes g Pl el Ey ol T ol ExETEh
_smi;ﬂor% = A AN T2 I I .ml%Jxau
O]Eoﬂlix iH‘HOIOEEOPL,Ml;& xR0 Q. s, K < X
Moo DT TR B m LN E g Az =
~ T No 0 B =K - &9 A WO AR
N S0 o A = Ho Fi K noRr 8 N~ L&W . 20
B O e IR L yTmede BTN LN
pE AT R ER T EPpgE molle f 20 5T wET
shgeNgegTEsm gty 44 wom &9 Eo 7T
D s M NFE M2 M AT T e 5T B ST
T LT ESE o E RSN FE R R I
ﬂw%%ﬂ%%@ﬂ%ﬂR?@ﬂﬁﬂyﬂmlﬂ%ﬂﬂé%%ﬂﬂﬁ
N Mo B RN S om mm SW o R R W oy R E R
egx,%zlﬁﬂhmadﬂ%7u%ﬂ%@?ﬂ%@%ﬂh%@uA,ugiﬂ\ﬂ_ol
JToBogofmeacnn (BIHTrgrz WEo X
T U oo R ,o_.EoﬁoﬂeuEMUrﬂﬂﬂﬂ%ﬂﬂﬂ%AE.Hf;%
W E o] T RIPTEILHFEH S TT WNTR 20 M 2N o M
JRTHAINTNHITIEEXHERR & KU F o

S

)

bolg =2
7} o 411]

A
=

A B
2071

=4

3N

-
[ B

=

3},

°©

FoollZ o, 1071, 1170, 1270, 1471, 1570 o] <]

kS
71, a7 670, 870, 1070, 1271, 207) ©]

sl
24

}

siRNA, shRNA %+ miRNA

7hetel
o}H| =2



WO 2012/099375 PCT/KR2012/000395

[84]

[85]

[86]

[87]

= .
A& AN S ARl

LEH2 A e oz 22 BHS
A 2GS 2= Flo] AFEE 4= Qi) o & & F%9] 400 Da, 600 Da == 800
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w Wk oju g}, & o) of] A I PRX3 H4= TRX20] el o] ko= A&
RIS A THIE 5b). 7] A AHE g oz g2 ~Ef s W gk
E= A 2EY AR ] dAShE 2EH 2 ol o B-E ddikara) st
MAE gl o2, PRX3 B+ TRX29] & g &435lo] ~Eg 2 Wk kg
Ew 2EY 2 ol o 5 st 5 9l Y] W ol A = Rl ewk i) ah=
ZNA ¢] PRX3 H+= TRX29] '0d #Wlo] ~EFH 28 A g2 7 A 9] PRX3
= TRX29] 3 el n]g] 7had 49, 2Ew 2 17k vk-g-o] WA 3§han
RAAY, 2E w2 ol A3to w2 2 wali= 4l o] upgd =] 3},

[95]

[96]

[97]

[98]

[99]

[100]
[101]
[102]

F7M o2 =4 4= v A 7] Ad 7] E= PRX3 B TRX29] &

= oM 2B S JAPge g olon 2EY A o) o B E st
Atk A7) 7| EE o] &-3fo] A g MY} PRX3 B TRX22| 57 v 4 §-
EN=

3 2B
Aol RS A} s glol 2, A, Bl 5 W H e 1 i 1kl
G Qo m, 1k kg wolel 4 gl
drgo] AAE 93 I
o] 3}, & g & HA o & Falo] Wk FAsHAl A sttt ey o]&
AN R RS oA 0w ARy 9T A0 W el WL ol %
Aol o] G4 5= A2 ot

7758 9] 7 C57BL6 PH-2= 8 Ul st vlo] & ¥ Aol A Fq] gt vp9-2a=
SR v 2A Y= S0 A% A 15Y Bk 5
-2l (Aol ANl A 7]19] 7 ol A-&3t e skl th BE F 2 o] sfo] A 8hal
o] #uj) 5t of A3 5E e A ol uf2} thF T, P47phox A} A%
UE-$-22(+/-) Huang et al., 200001 7] A #}-2} 2+ ©. 1 Jackson
Laboratories(USA)ol| A1 -4 3}l t}. -2 2 5 v-§-2=9] frd &} & np-9-2-9]
arejoll A Al DNA(genomic DNA)S 2] o] v} 5-9] sLefo] & AF-&-3}o
PCRE 3 3}% 1} 5-TGG AAG AAG CTG AGA GTT GAG G -3(A ¥ E 1),
5-TCC AGG AGC TTA TGA ATG ACC-3(A €W % 2). PCRE F£3 5
Mspl o & A etslo] o} 72 24 7| 5 o2 A8 .
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[107]
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[112]
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[114]
[115]
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T/}(Klm and Han, 2006; Lee et al., 2009). 2. 2F&}1H, 2F 20 W] %] 23g<2]
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of W] e Wi, ¢ 3em o] T A7) FHE S 5 50 ml
S A YA vpg-2=F o] 7] Skl & B] Fa A FH . o] g
Ak A ZHQ A 10yl Al 2F8fo] 3ol 241 A el 31§l o 14 9]
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Rom ik Als = A A AFHSHES 8kl
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(St. Louis, MO)), 1% 20 mg/kg(i.p.); ©F3EAFO]  (Apocynin, Sigma), 719 15
mg/kg(i.p.); B] EFR C (L-Ascorbic acid, Sigma), 5] & 15 mg/kg(i.p.).
o} EAFO] 12 DMSOR] 8% T, 1 A2 514 349 0.1, T2 o1z
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Eakshis A4 AR A1 A S AR WA ol el @ AR s ol
DAY AR E LA star of 7]el] o] ZepwlS 253 5, RoFS whE A,
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A 9] 3} 2Lz F A3 Al A 23 T (Seo et al. 2010).
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FREFH] Aol AP BRI e F244 BO/SIL 27 1h2 S
3L ar
[e)

o) 4] ebs A Ao) A2 E Aol Yol VSl A 3B G £AL e
AOIALE. T A Abolo] AE 4 b2k A AERRE F Aol A2
$7% 31 oF 133 oAk WA 2 EA o] 7F Al A e 3
G082 Abgsto] A% Tl g vh-2o FEAG AAGER BE Ao A 9=
Sem % ¢ o) 2 A o] 4 7} 91 2 g e Ao gtz 3] 419 (18 x 18 em)o] A
B AHERS)S SR, ol B E4 B R BOSIL 92 glo]
SHE U E Y @, o]0l Al SEIE o] Ao F4] FEE Yol AbHol A
%4591} %74 %)= SMART 23 B 9]0} & AF2-5}0] A2 gholt}

[116]

[117] 78] vl 27| A A} (tail suspension test; TST)

[118] &AMt = wh§-2=9] Ae] & B} 320l A 50em ol YA eF= =< ol
g o] 2 A A vp§-2F wdol 617 Hu5 S AT A &80
= ol A kgl o Blfol = P v EE 2Tk (Steru et al., 1985,
Bilkei-Gorzo et al., 2002).

[119]

[120] A 494 7 AL (forced swim test; FST)

[121] ZAA FEbs AU (0] 27 em, A S 15 cm)ol 14 cm 41 0] & 24°Co] =&
A Eoll vp-2E gof, @5t AL vherel WA S 3= &1l A 1534F
N G LT FATH 153 F b2 F 7 o R BV S §hal,

FAOIA R = BWlth 31F F vh28 6t AR G A S TE A=

17k vp9-22E o] A &8k S oL, U 531 d e s AEE gl Fe g

Al gEE BB 2] o] #219) §lo] sio] Wl Alghe] o s Aok

Al gk 7)1 =2 22581 (Kim et al., 2006)01] 7] A 5 o] 21
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[124]

oAlA Hol] H3H A4 AAHNovelty Suppressed Feeding, NSF)
Ef sz Qg Bobghe S48k Ao, v 1154 27 ol A
AFstd Yol & A& o A 38717HA4 ddol= ARk
R AARE A &S A 5A 9] oFm gLl wl--
|, Al] Al A AL RE ~24AF 59 A A kAL, =2 Qo] =
7 7&%3 ,2X25C1’nﬂ7]/] FJrOJ“@"ﬂ = I =
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.7—}‘3}%5—% =7 o] Al ol A 771LH 54 /\}» glo] ol 7] A o] Al
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VA e w = A A H F Aol A ol A siEell A A H F-S
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[125]

[126] T< Z57] A Marble Burying Test, MBT)

[127] T 3571 AAE E9bhs S48 ek sl o= gk WS A9 skale
7)1 82 o % 7]£=2] HFH (Deacon, 2006, de Kloet ER et al, 2005)tH & <=3) 5} 1 t}-.
fofsti, Wl FA o] Aol uper & 2 HE Sem o] 7HA] AN E A 531, o 7] o]
1271¢] 7"&& AALE WA g 9, }o 225 F0y3F 31 304 Hok A EA
FA 2 5 =A FEY FE MUY E0] <25% Kol A sl o ®

AT, S A V]2 el o Tt 2 7§20 o] el
1=

[128]

[129] N &7+ Z AH(Open Field, OF)

[130] S A Z el A FEk 2 A (45 x 45 x 40; 70 lux) Q] N F7F S0 A F BES
Yo A ARE st S SAH3AY. 7 o) FEE AlY FEo] 2219
o)A ) & WStk Y Tk 30%F AA sz ) A2t Fofe
SRR o7 A9t}

[131]
[132]  AHA #4335 SA
[133] A A ksl = F Aol 7)< H (Im et al., 2006; Seo et al., 2010a-c; 2011a-b) v}-2}
o], Bioxytech MDA-586 kitE A}-&3}o] W20 A H]3] = (MDA) =
= 3ko] ohahel et
[134] QF 3, ¥ 242 5 mM FE ) 3] = 5] =<l (butylated hydroxytoluene)=
3h=, 48] F-31) o] W] 20 mM PBS(pH 7. ) 4 8313l H}, o] o
B2 4°C ol A 3,000 g= 1023 A B2 Pt g5 Zhzhe] -4 9
At ZHzhe] Wkg-ol] 10 pp2] T2 640 10 2] 841 H R1 A QF (1:3
2N-v 2.9 d 9l 8 & 718} aL, 150 10 2] 12N HC13 &35H31 3l v}, 45°C
607 W2 A1 71 - 10,000 g= 1057 LA g3kl o) AbE ol S
gl 8ke], 586 nmoll A FF =5 578831t MDA o] B = vl S5 L of] o 3
2] A} 3}(normalization) 3} &1 31, 4k o) Z " (sham control)®l] U3 W15 =2
YR e A ARk MDA &5 24gtsko] 253815 T

[135]

[136] 99 A 2RI FF SA

[137] @A st20d gheke Lee et al. (2009)0] 71 A € B o =2 28} 9 v}, ]
AL AFZ= (500 10)2 500 102] 20% E ] FZE oA EAF (TCA)E
HAAZ T 10,000g00 A 15387 DA 22 $-, AL 50°C ol A 2M HC1E] 10

mM 2,4-t U E 2 93] =ek7] 0.5 mlE A A A 1) 105k 7] 4 02
HESEA A, ehAl o] A 2o A gk AJ1F E 2t HESAI ] $-, Al 2. 0.5 ml9] 20%

TCA= HHAI R o] 342 10% TCAE AF&3he] 38] w5383}, A=
AL HAE-L 37°C ol A 2 mM NaOHell €8 At} gl d stz nd gk

El
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[138]
[139]
[140]

[141]
[142]
[143]

[144]

[145]

[146]
[147]

360 nmol A P EE =43 24331, nmol/mg ¢ 2 o] T+ = F A ]},
g

rpm & 2 15353 A Lol A At g sho] dojxl SNt Al S Zh2h o A

der 4 Qo

A A 7F PCRe 9] 3 mRNA S| A%

RNA Al 5 #0] 9} 2 A1 7F PCRL S ol 7)< 4 nupo} o] 7331l t} (Ha et
al., 2008). RNA A %2 913, WA 4 0 2 RTSE A & ¢k nh-9-2=9] 3 29
3] 4 (Superior prefrontal cortex)¥} 3l "}(Hippocampus), 875 5] dlt}. & RNA
+ Trizol (Invitrogen Carlsbad, CA, USA) A] 2F-& o] -8-3}of A A 8]-9] 2L, -7 A4
292 7] 915 DNaselS A 2] 3t 3l vk, S A A= S % AR A] =8 (Promega,
Madison, WI, USA)S A}-8-3Fo Alz2}e] #| Aol mpe} =831l A -7
cDNA Promega RT PCR kitE AF-8-3}0], & 53] 20 0ol A 1 uge] 5 RNAR

sl

PCR WF& 2 10 10 2X iQ SYBR Green supermix(Bio-Rad, Richmond, CA, USA), 5
pmol/0 ] A &Fw o faf stelo]m Zh2h 1 0, W 5 1l cDNA (1/100 3] 4))&
E L= H < 5] 20 wloll A, CFX 96 2 A 7F PCR A 22 ¥ 71 =2 7](Real-Time
PCR System Detector) & AF-&3}o] 83l vt. Whg 7] = vha- 3 29kvh
95°C ol A 531k A 2] $-, 95°C ol A] 20, 56°C ¢l 4] 20, 72°C )| A4 20z%t
A & 403] WHE S 0] o] A2 Al WH AL E o5 AFE-SFo] 55°C
ol A 95°C 7k 4] XA Q1 X F 7} (0.5°C) -2t ol A4E & vlo]E ol uj gk
DNA g3l 34l o] &l ‘443t v}. 55 v~ 2] *}o]+= Bio-Rad CFX Manager®l|
o) 3l 74 A} ke 141 (Gene Expression Analysis)©] &t U H AXE o] &
AFE-3FL 5L, 3512 A3 GAPDH 2 W E}F ) ¥l (B-actin)ol] Ul &l 3% 4] -5 4}
AAZEPCR 5% 7|25 aFo] AXEsgivh, A AR PCR 412 3 1 (R AIRE
PCR Z&}o] ™ A Ew}S-22: A AW E 3 11 %] 28))% 2(2 A 7+ PCR Z&}o]H
AERIZE AU E 3 WA 6, A EH S 29 W A] 32))l 7141 2 A ZF PCR
I etoln] M E o] ARg-sto] 3k gl rh. A A4 PCR- 7H2Fe] Z13 3 27}
F-9lell thel 6 A Al 83l T

st 1
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[Table 1]
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[Table 2]
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CEEFDO0 WIN  ¥0L 65 ac 1V29YINEYYOYDLLLIDDDD pleamdod xoydygd
4t g LYW IOOOLIOVIOOLILLIOL 35i8Aay

P'S9Z000 WIN_ §Z1 08 gl YYYOYOYoOYYOYO DoY) plesmiod woydspd
c08 & QY0 0VIYOOLILYOOVITIOOL 3sisay

E6EL00 WiIN 661 9865 FI OVVOVOTYYILYIVDIOOO19DLY pestod ujdy-d
208 € olIovDoolovOeywDholooywoDd 3sisAsy

vm@mm&iﬁz LLL €08  Cd DAIFI00YIOVVOLO D1 DOYYOY P04 HOLYD

"ON 180N uooidwy wi Yyibua {£+« glaousnbag ausg

[150]
[151]

1+ ¢cDNA

3

RT-PCRE A&

i

gp91-phox, 5-GGTTTATGATGATGGGCCTAA-3' (A @ % 33) 2

5'-GCACTGGAACCCCTGAGAAA-3'(AEH

[153]

34); p22-phox,

<

mK

5'-CCCCGGGGAAAGAGGAAAAA-3' (A E W Z 35)
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[154]
[155]
[156]

[157]
[158]
[159]

5'-AGGACAGCCCGGACGTAGTA-3' (X € & 36); p67-phox,
5-GGGAACCAGCTGATAGACTA-3' (M EH & 37) ¥
5-TCCATTCCTCYTTCTTGGCA-3'(X €™ & 38); p47-phox,
5'-CAGCCAGCACTATGTGTACA-3' (X EH & 39) &
5-GAACTCGTAGATCTCGGTGAA-3' (X € & 40); 2 p-40-phox,
5-TGGCCCAGCAGCTGCG-3' (A ¥ % 41) ¥
5'-CGRTAGCGGCGGTAGATGAG-3'(X € & 42). gp91-phox, p22-phox,
p40-phox, p47-phox 2 p67-phox 3= &}0] ™ = &% (Tammariello et al., 2000)°]]
7)%: % WRo} ZFo] AL-&-3131Th. GAPDH B Wl EF 9 ¥l (B-acting S W 2w o =
AL-&-3to] 28l 3 Th PCR WH&- 33] 5 ¢ 4] 02 483§l v},

d €l vlo| # 2 & ¥ 331+ W E (Lentiviral vector)d] A 3} ¥=

Az dE vlo] 8 2 F 4 (Min et al.,, 2010)0 719 th 2 Y2343l vh
2 oF3}H, A o] W E(Lenti-p47phox-shRNA, OpenBiosystems©l| A -],
RMM4431-98723759), 1} Twa vk gl gl njo] 2] 2~ W | (Macrogene., Korea)
= 9 7] %) (packaging) ¥ E] & E9Fe}= 37 9] Eeb 0| =8 293T AL 1:1:19]
=052 2 2 e = ¢ Z(Invitrogen Corp., CA, USA)$} $H7] 3y
FAekadnt. vlol el 2 WY IAE X3 v A e A =Yg 5
484 7kl 425] )31, 0.45 um WO = o 2 $- 70°C §E atol] Haglt),
A E] ol &) 2~ W el o] 4] = RT-PCR, §] 28 55, 4 ELISAR
238, 974 A &)= HeLA Al 2ol 7+ 3= p24 ELISA<] 2] 8
ARG o] HA AR G2 oF 106-107 3 A =% T (transduction unit,
TU)/m1®] At} GFP & 2 HelL A A| 3 H-3= A594 A Lol S 59] 5
ol ¥ 91 az, &34 311 7 (Nikone TE2000U, Japan)S AF-&-3}o] A7l © &2 & AT},
Hl-o] 2] 2~ = Al E 2] & (Centricon, Millipore Corp., Billerica, MA, USA)&_=.
o] 745} v}, vho] 8 2 IAFE 80,000g00 A 241 7 FoF 24 g dhe] Wt
FEsholom, o2l g wF g2 2 Wk vk nhE W <F 1010-102TU/m1 9]
oz Ao A,

9 ] v} o] & 22-shRNA 2] A 9] A} (stereotaxic injection)

7191 C57BL/6 VF5-22(20-25 g)°ll AEFT1(50 mg/ml) 2 A &}3 A4k (23.3
mg/ml) €] 3.5:1 =2 g AT T 1.0 w09 FO = A FALsEe] mhH A 7] AL,
T3 Aol 7] vkef 2ol A Aol Y 2 A1 HH(Kim and Han, 2006). 3
o0 F-37) o] JE] ShRNAE 28 G HF5 = AF8-319] 0.5 l/min®] £ 22 742}
AotolF o ® 9= SH AR FY YA T2 (bregma)s 7155 2= ¢ mm
w9l o] A 9] 235 9F-F (anterior-posterior), -2.4; =8 %= (midlateral), 2.0;

5 -l (dorsal-ventral), -2.1) (Franklin and Paxinos, 1997). 5 % 9 7 & # 48} 3}7]
el 331 3GA E AA e A AL, vh-w A S whse gl
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[160]
[161]
[162]

[163]
[164]
[165]

[166]
[167]

I 2ol Al 5 A vhA ol A Aol vhg- 2z A ol A ) 74

SA A ATt FAF 14 F- -2 F FFAF B5 AAE 523 83T shRNA
U] <t vh9-22 pGIPZ @ E] Bl-0] 2] 22 shRNXmir (RMM4431), #E]
shRNA-p47phox (RMM4431-98723759, V2LMM_3405)+= Open Biosystems, Inc.
(USA)NA 183

22 qgg

v AR 4% et R F S8 22 18k gl om, Y & el 4°C ol 4]
FERE 3318kl vk o o Aol A 7125 vk} o (Lee et al., 2009),

o] e} (vibratome) = ©]-& 380 ¥ & 40 um {FA 0= e} W S

=H] v}, A xpskA| =24 3-p47phox A (Santa Cruz, USA), &-HNE (HNE11-S)
S}+A (Alpha Diagnostic Intl. Inc, USA)Q} WE-E-A1 71 3~ v}-9-2 [gGoll ] g+ Alexa
Fluor 488-conjugated &4 =+ ¥ 7] IgGoll U] S Texas Red 594-conjugated

&} (Invitrogen Corp., USA) & FITC (Fluorescein isothiocyanate) 2 TRITC
(tetramethylrhodamine isothiocyanate) (Jackson ImmunoResearch, USA)°l # = ¥
A28 2| & AF-&-8lo] 7FA ghatar, AL vlo] @ B d 814 HRP (Vector
Laboratories, USA)S A ZA}2] A A )] 22 AF-&-3}o] =8]8} & v, kA 5

Zrd}o| = o wWlEld =89 (Vector Laboratories)S @il v 4 o5 7z 3
e b e 2 A E go] 2 34 813 U (Olympus BX 51 microscope equipped
with a DP71 camera ¥ DP-manager " DP-Controller software ,Olympus Co., Japan).
AZpe AR E 2GS 4S5 T Aol r A 2 W3¢k - TOMORO
ScopeEye 3.6 program (Techsan Community, Korea) S AF-8-8}o] "W W2l © =2

=439,

T O
just

Al 3 v &34 oFE A E

SH-SYS5Y 7 25 2} 2~ ¥ nl(neuroblastoma cell) Al 3E5=2] A3 vl 2 574
oo A 71 A A vl -t (Seo et al., 2010b-c; 2011a). 2 F3}'H, SH-SYSY
A EZE 10% 24-1] 84 8} FBS, 44 #1(20 units/m) B! = E g1 Enfo] 2] (20
mg/ml)= 3 g3} Dulbeccos modified Eagles medium (DMEM) = 37°C ]| 4]
A Q1M 01 B (95% & 719k 5% o) AbsFE Aol A al st vt Al SE7F
Hl ] 4 & 70-80% A2 A I (confluence) & AF5kS uw|, 2o AFE-3}] T}
=533 2 E| 5.0] = (CORT), H,0,. RU486 (mifepristone), MnTBAP, o} 3 A] o}
2 B EFY] CE= Sigmadl| A %1 8}l th CORT, H,0,, MnTBAP, % HE}Y] C+=
PBsoﬂ 100uM & 5= =2 &38| 3}l v}, o} EAFo] W & RU486+ DMSO®°! 100uM

L &3 5 PBSE A5t & F A EE 0|2 L H0= 8

DMEMoﬂ A kg Al SE o] AF-E-S) 3

Aol ¢ 2 siRNA (Small Interference RNA)
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[168]

[169]
[170]
[171]

[172]

[173]
[174]
[175]

p47phoxE Ht}&(knockdown)dl 7] ¢ 3l], SH-SYSY A 32 E o] }] 244 7F
el A% (seeding) st Aol YAl Wik Tl 41 & 70% B = A=
A & (confluence) 7} ¥ =5 3} St} siRNA (siRNA-p47phox)+
Hlo] @ L] of (3h=hyof| A gl &1 ). Al 2271 2] siRNA-p47phox A &: 5-CUA
UUU CCC AUC CAU GUA U-3'( €W & 43); & QFE] Al 2 7} 5-AUA CAU
GGA UGG GAA AUA G-3'(A 9 3. 44). ZF siRNA 712] 3¢ heto]| = 47) 2]
o) S Al 2] B2 E ] S EFo] & Q@ S (dTdT) F7138 i oh. v 32 4] t &+
siRNASl 6-7HE A ZF 284l 2F Q22 X4 287 QEol =
siGLO Green [D-001630-0105] & [D-001210-0205]<> Dharmacon Inc (USA)®l| A
T3t M 3Z+= DMEM=Z 84 ¥ 100nM siRNA 2] = 2 Lipofectamine A] &F
(Invitrogen)< Al Z22}2] A A T 2 AF-&-3fo] xleo] 9]} 31T, p47phox
wo}o] 1= &-pdTphox FAE o] &g AN L SHH o 2 g2l 3}l T

o FE Al A ROS SA

96-4 Z o] E Q] SH-SYSY M| 3ZE, 10 uM DCFE 3£ ¢}sl nj 2] o] A 37°C
2301 sl A ATt T 7ol 71 A nke} o], dpaksta A A
ROSOI| WIZFgE A s upEaha] & o A 429l
CM-H2DCFDA[5-(and-6)-chloromethyl-2,7-dichlorodihydrofluorescein diacetate] =
AL-&31o] ROSE 714 8}3F 3 th(Im et al., 2006; Seo et al., 201 1a).

QoFal, SH-SY5Y Al 3£ HEPES €% <) © 5.(120 mM NaCl, 5.4 mM KCl, 0.8
mM MgCl,, 1.8mM CaCl,, 20mM HEPES, 10mM NaOH, 15mM = F3.2%)
M A slo] 833 g WA of] ARSI v}, &3S 7333 B4 (SpectraMaxM5,
Molecular Devices Corporation, Sunnyvale, CA. USA)E AF-&3}o] DCFoIl o)) &) 488
nmOl| 4| o] 7](excitation)2} 510 nmol| 4] ¥ (emission)=-, DHE®!| o) 3l] 540nmol| 4|
o] 719} 590nmell A 3-8 S A . 33] S sho] H ghS o], gkt
t] o] B 24 AF-&-3FQTh A % DP71 7hH ¢ 2 DP-manager @t
DP-Controller 2232 E 9]¢} 7} &2+ Olympus BX 51 & 7] 7 (Olympus Co.)=
ARg3lo] -4 8l vk X 2 Zeiss LSM510/META/NLO & 0] A 2=7)1d
& ] 7 7} Zeiss Plan-Neofluar 2232 E €] o] (Carl Zeiss, USA) % -4 3} ¢1 o}
AEZFe AR S 23 3-SR oA & M 2He $- TOMORO
ScopeEye 3.6 program (Techsan Community, Korea) S AF-8-8}o] "W W2l © =2
8k vh. 2t A 5ol §F-S o 18 25 AFE-So] 24h U] 2 (sham) 9]
HAE o] vhef 21 s = LpEF T

AZE A0l 4 0.1M A4HeEE9N (ph 7.4) 9] 4% Tt L F L H|dlo]| =2
105-3F 1A 8 3 0.1M2] PBS 9] 0.2% Triton X-1002 1037+ =] 2] 8}
T 5 5% 4 FH 02 1A3E F 2t B 2block)d A vt B2 Sl

i
o
o,
o
)
rlj
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[176]
[177]
[178]

[179]
[180]
[181]

[182]

[183]

=

2 ﬂﬁoFﬁ”ﬂpMmmﬁuwlmmvkzﬂ%%%M%Aﬁwﬂ1
A 83T 0.1 MPBS®= Al 25 Al M3 §- EF A5 Al o] EH
Al (TRITC, 1:100, Sigma)2} 1A] 7} &k Q1 5Fw| o] A &k 3 Al = 3} a1

g2l vld 29 (DAKO, Denmark)©l] 4] 3037t vl ¥ 3} t}. o] o
44 DP71 7+ 2} 2 DP-manager®} DP-Controller 4~ 32 E 9] o] 7}

Olympus BX 51 &7 % (Olympus Co.)S AF-&-3Fo] /24183t

ro
Z i
o3

[\
R - U R
—|—4

e fo

0.

o 0 i

0] -2 (ANOVA)Z} Newman-Keuls U5 7 AFHFH S AL-&-3} o] 5= 7))
Az o] AE v nli-A 3% o, F A4 2 GraphPad PRISM software 4.0
(GraphPad Software Inc., USA)E A48} ¢l T}, B v o] B = ¥ 17+ S.EM.0] 3L
o2 Aol §li= gk g FA A Aol = 5% s ARSI T

Z
o =
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oo
_OL
ER
o
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i,
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Fried FAo] ool o3 7Y
L el T
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[184]

[185]

[186]
[187]
[188]

[189]

[190]

(p<0.0) 0.2 F7}3F AT WHd o] 2] gk F/4F2 2h-14d 77 =Ed 2= &
Nzl S Fol gk A #EH A ggkon, o= A7) 5o

AHAE AJE A Ak}, o] 2 gk A= 2h-14d 77 2E 8 27}

ARl ol Zejrl o] ol 2 ghshd = Q= X HAQ -85 s

T A= s YE = Aot

ZEY 2R QIS 252 A2 Ql et dE Wolo WAl e |
14d

o)

1o 1o o

ARSRER: R Bs tﬂ&mmﬂhnm%)ﬁﬂﬁ
< 2 eteAE AT A 22 }011“40
=4 5} NSF AAME =38) 319 o, 2h-14d iEEﬂ - 16¥
AAF Ad}, o) 2k vhg-22 9} 1] 1l o ?3*E311*7P7}0H1 nhg-2= 0] 9
22 AFHS7 A Al A ko] AR Ao (p<0.01), o= TF
Ed27F &t ol & =5k, 18%6”%117}“5611
l 71 A& E = ﬁ% LHER AT 1?46P

= “Eﬂ e e A% AL MBTS 528811tk MBT3= 2h-14d

S oM, 2B AE L b2 O 2w
7} A B o, o] = whg-227) Eotsirli
ojm|ZebnlS ol gk 49, MBT A %7}

Tl H). M EE ALY AR ~AEYAS
%?”ﬂb FARS oA o5 A 7}tz
& UEh = Aol o] 2 gt 5

ojr e}yl o] Fofe] o —“%—Er@ 02 FHEAT (5 le, D). /N Ao A 9 &
olE AT el = Aol 7k AT (1, ) R K). E3hd, A7) e 77
_C’L
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A warel 2 di A st 1 d sl s 2ASULH E 2EdAE B
A& 241 ZE, 4A E, 6A) ZF OB o] A 8tal(Ie 20, A), T S2EU2F
3,5.7,10 = 14 5o v 24140 a3l %] T2 0 = o] ARl ATh(E
2b, D).

[191]  2EAEE S AIZKB, C) B S35 E, Pl o] &4 o2 g vl A

AR paksh Al 2 ehrlsto] = (MDA) B whid b2 d 8 Yt

78kl o, 53] 2h -7 ~E 8 228 73] 7hgk -5 ROS7} €14 3]
= 7F38k vt

[192] =204 Ho] B = ¥ o+ SEM (n=4-8) % YER R 014, * Bl = Z+2} p<0.05
2 p<0.01 % o 27} 1%7&4 Zpo] & Y EFIITE One-Way ANOVA<
Newman-Keuls '8 E] = 0] 1L g 2 E & AL-&3} 9T

[193]

[194] A4 3: SH-SYSY M ¥olM S2FF2EFo|=29 F&E D XX A7k

[195] ST I FEE ﬂo]Efé OL ‘J ROS A A 7] A& ut3] 7] 938 4], SH-SY5Y ¢17F
2 &5 3.3 = E| 7 0] = (corticosterone; CORT) & *] & 3} a1
ROS9| A& 2ALsEGITE Fol sk S F A 2E 50| =9 &7 B AI(HS
G ek A9 T Al & 3a, Aol 7] A H o] Q. A A 02, SH-SY5Y A XL E
=TI 2 E 0] 9] AE X (400ng/ml =+ 1.15 uM) F & 315 5(800nm/ml) =
A ZE ERb A 2 7 -, A A Bfar 224 ZF vl F §-oll A A k= A= 1 A
39 ke A9 e,
[196] =t A%} 1 3, BolA] W= njo) o] 2RI 2E 0] =0 o @AY
£74 0.7 MDA %57} 759 eh the 0.2 ool wol s 14 it
sfo] FFmmE|so|n AelH AEE 7t FAke o] ¥z 944
DCF = h2k8h i £0] € 5ol 4 9141419l DHER 413 5, 4 =
RS2 B2 Avks 22 3 0 5 3eol 9k A2 %
e E T W] e FFHAAEE FO) LR 3AUL i A2
SH-SY5Y A1 56l A & DCE W84 8% o] 1155 ek o] el @ A ahi
SR so] B o) S W gk o £ o2 %ol A ROS B e
S7HA 7 Ve = Aotk & 300l A do] B = ¥ o+ SEME W ER L o, *
m el L= 7L7Lp<0 05 2 2 p<0. 013 q]z;q_ Naqu :LﬁE—Zl-Ql _”_/] ] x}o]i
U-EFdA T}, One-Way ANOV A< Newman-Keuls H E] 35 H] 3L H| A2 E & AFE-3) 9T,

4 o
m "

J

o)

-
=

[197]

[198] A4 wtH 4 »2EHAT Q13 A o] NADPH SA|thA] o3 7}

[199] SbA A gk nhe} gho] g AEH A vhe- 2ol A GV A& = -2 F
253t AL S oF7) kAL, W ol Al ROS w5 F7HE 7HA $ht], #
Aol A= o]l #ofsh= AU QARS8 8k Q1AL & 914l ROS

PR R R A R N R EX

Fo

Bl =

O
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[200]

[201]

[202]
[203]

[204]

[205]

np9- 2 0] W Z A o] A A A ZF PCR WY 0.2 A8t ZAFSE -4 2k =
3] = A] 2] 5521 (peroxiredoxin (PRX1)), AFo] E&2F21] Cu/Zn 973 S AFo] =

2~ H-E}FA| (cytoplasmic Cu/Zn superoxide dismutase (SOD1)), 7+& 2}o} A (catalase
(CAT)), & 5-A] Al Lo} A-1(heme oxygenase-1 (HO-1)), p47phox, p67phox,
Al & 2 & A Al Y] 0] 2-2(cyclooxygenase-2 (COX2)), 2Fs}4 4 3+ § A (inducible
nitric oxide synthase (iNOS)), & <1 A}-7}3} B(nuclear factor-kappa B (NF-xB)), <& &F
FAFQIAL-E 3} (tumor necrosis factor-alpha (TNF-a)), 2 18] F71-1
W] E} (interleukin-1 beta (IL-13))0] At} A 3= &= 4a(H A 5% 94, prefrontal
cortex, PECX) ! 4b(3] v}, HP)ol] LFEF) 21T}, 2 Ak 212k o] 1k8] oF4ko)
PFCX ¢} HPOl| A A = T2 7] LhEFRE 01, 58] NADPH $A| thA] A B EQ]
p47phox & p67phox 2] 745~ 273} B &lo] AE A8 e npg-2of A
e ofo) 23] 571kt dlolE = o+ SEM (n=6-9) % YERN A o, + 2
#4 = ZF7F p<0.05 H p<0.012 1519 72 A 2ol & YEFA T (Student's t-test).

NADPH A thA] = "phox" @& & 2t= A HFHE p47ph0x p67phox,
p40phox, gp91phox (NOX2), & p22phox-S 3 3}, NOX2 2 p22phox &=
A el $1 %] 8} a1, p47phox+= A EEA W EA) 37} Q14ES}E H p67phox,
p40phox e} | Bt o =& o] 5 35}o] &4 NOX2 HIA & JAd e, g sld
5314 = Rac ] GDP2} GTPY] nL3HS 4383} a1 o] 3} ol Al NADPH=ZH-F
AR ARE dEetal AR R H+9} e R e N s e R S
%t} NADPH + 20,6 NADP++20,™ + H+ (%= 4c).

NADPH A GA & 38k 5879 B FHES] 5 ZEH 25 W
n}-$-2~ 2] HP ¥ PFCX0l| A 9] 18] o] 15 RT- PCRE ZAFSE A 7, pdTphox 2
p67phox & o] F718}3l T} (& 4d). o] 2 ¢k A= & da W 4boll A #EH
7331]_@_ 015(]-‘—]_1: 7] o 2 U]—/H ?G < E gﬂ/\i ?lzd- ROSQ] /Kg/\é oﬂ NADPH
SA A 7F FA 8 aL 55 HER = otk B A 7)Ao 9l 8

o] 3}el| A = p47phox 9] S14Fs} Bl F o 2. 9] o] el o] §F NADPH -5 A| o} A
g shE AT I 40l A H]o] Bl = ¥ o+ SEM(n=6-9) = WEFU L o,
2k = Z47) p<0.05 2 p<0.012 15312 2] 4] x}o] & vhER A TH(Student's
t-test).

Ao 5, A A2EF S B ulg-x 9] g Mojl A pd7phox, p67phox 9]
uH3 271 2 PRX3, TRX29] 29 714 9]

N2l 2 E e 27} vh-20] ¥ vk ol e} 3 oo A X pdTphox
p67phox 2] &S F7HA 7] =4 ¢} PRX3 B TRX29] F&-2 7HAA 7] =4
ol gk},

Hh ) o] 5 A E ) 22 (2h-14d)E 7FEE v 2a0h T F AE G AF 7)EHA|
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[Fig. 1a]
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[Fig. 1b]
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[Fig. 2b]
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[Fig. 3b]
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[Fig. 3c]
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[Fig. 4b]
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[Fig. 4d]
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[Fig. 5b]
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[Fig. 9]
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[Fig. 10]
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[Fig. 11]
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