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3-Hydroxykynurenine (3HK)ol| ¢]3 SKN-SH
Al ZAE 3} ol 4 heat shock protein 900l 2|3k
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ZEER 7k, 934 wlelal s AFEA Al ZE|x SRl I e el RS A A3t ME A EE 3-
hydroxykynurenine (3HK) 2] AAAM 2 =43}, 0|2 thofsl A ZSo A2 32 A8l Ba =hes 3l 7o
2 49 Qe 9%4 A (heat shock protein; HSP)o] B3 #pg-&fellicty 2]z 9l o}, ofx)71#] 3HK
o o3k A Z Aol B47] Aba 2] g} ojo] #at HSPYOS s g F|He olHrix et
AR kel wheka B dFel M 3HK) s A7) Akl A E 3 easpasert FAdstHo=A AlE A
HAE A gt Aas AlAE Y &ebEel AksE Eale odelx 9l N-acetylcysteine((NAC)E A 23}
AL W FA7] Ats A7) caspase B S AT o= H SKN-SH Al Zof|a] 3HKe 23t M= ApdAlE &3A
o2 AAIslsvh SKN-SH 217 M| ol A 3HK ol 2] 8t A £ FAlo] P24 chillal of oA 7F4H ], HSP=
3HKe] 28t A7) AbA 2A3) A AEALS aF8e =z A5kl Th HSPI0 anti-sense oligonucleotideS 14

24

23S o HSPY Mz B3 &xr) Alebgon), g

Z 20

Z5-9) " HSP anti —sense oligonucleotides A x|z sl3]& 7%

o AE BE 3k A7 skelel e A HSPO0o] B47] Ak 4% caspase 451 2127
©24) 3HKe) 1% A= 54085 e SKN-SH 4 BE Bsahe A/,

FolH 7| e : 3-hydroxykynurenine, &7 izl 90, 4] 7] AkA, caspase, Al ZAE A}

M E
3-Hydroxykynurenine (8HK)+= tryptophane] 2
i AkzbAIRL Kynurenine 14 o] T AL FRALE A3
5 AT7SolA, A= EI R (Huntington's disease) ]
EFHA 82k Il AR 2-30 £
W H= Aol B 1E ¢t} (Reynoldse} Pearson
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1989, Pearsonz} Reynolds 1992). oA} 3HKe] =
7he 2, 454 vhelgs A Av x5
A2 2h2 P2 A EPA A= A
= ¢} (Ogawa 5 1992, Sardar 5 1995, Stone 2001).
se) BE 2F7Ee @9 AAA4 sl &
Ag 73 Qe Agelnt

#A17] A4~ (Reactive Oxygen Species; ROS)= o}
¥ A A 22w T|EteM 1A
FA]o] LA superoxide radical (O,7),
hydrogen peroxide (H,O,), Z22] 22 hydroxyl radical
(OH)& =¥sl= 7ot (Halliwell=} Gutteridge
1984, 1990, Devary 5 1992, Bender 5 1997). v]=

o] =
A



— M, o2, 238l 0| =9, O| A, uhAlH, B M 0|, o{FE o|YUE, ZMF —
W AEEelM BA7] Arg 247 8 o
ksl 44 w=r HlEAA A4 A=A o Me o ope
B A7) Alae AlE B3E A4S A A Y
A A", Ae 4} A7)o)(Stadtman 1992, Sand- 1. M ZEuf 3! HEZ (Heat shock )

- . =3 A 2}l 23k ]

Srom 5 1999) =SS A A SR AE T g ngzslzaa SKN-sHe Alem wa
EASH 2e ookst A=z SAIAACA A7)

Junnz} Mouradian 2001).

et o 34 A4dow slshd 934 oy
Z (heat shock proteins)o]zl= &3t §-AxI=2] YA
o] Z7}5lth. o 27 =k 90 (heat shock protein
%0, HSPRO)&- ol whije] F73 shiz, ookt
Az WA Ao sgold Az o539 2%
o A3} Bl o3 dFE ska
(Sato 5 2000, Weikl % 2000). =3+ HSPO0-2 &
2o AzelA el ¥ 5w (Jakobs} Buchner
1904) AR5} Lol 9)9] Thakat Ml zARTe] 2Ja)A
wo] =7} ¥l (Luna % 2000, Railson 5 2000). ©]
712 HSPO0o] AIAM 25 233 vhofst Az 5o
A A 3] AelA] 1 24 e A
Al gk} (Mailhos 5- 1994, Pollag} Cossarizza 1996). -
219 s dAFEolA = SKN-SH Az A 3HK
ol o3t Al ZAPEAZL 27] HSPI0S| sl <sA]
A== AL Bstsict(Lee 52001), sEgte
TS| A = HSP(HSP25 wd= HSP70)7} L9294 9|
A TNF-ool] o8] 3% Aksld &elgas 4
dlgltl= AL uhgliow (Park '%,1998), Jurkat T Al
FANE BRZAbxol o8 M ZApEE HSP7} o
Agety B3 F9ic)(Creaghs} Cotter 1999). 721}
SKN-SHekzr2- 417, Ml ZolA 3HKe) 2|3 &4
7] AR uAle) gl W3 HSP90e] ®E
218 712 e 7] 5 58] B AR kbt

webA] B AR E AR A7 A 2% SKN-
SH A Zell A 32HKel| &3t Az AsAg 34
oM A7) AtAe] A&E 7] flsiA 3HK
o o3t MZAPge|A A7) Abie} HSPY0S] A
A& Ak 7 A3}k HSPIOe] B47) Aks: A
43} caspases] AL Ao =A SKN-SH)
AZzAIE S BEde o

[e]
ESEi

72 o
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3} A)71 fetal bovine serum (FBS) (Life Technologies)
o] 10% #7135 RPMI 1640 medium (Life Technolo-
gies, Burlinton, ON, USA)el|lA] 37°C 5= 95%, CO,
5%% A% Az pjeFstadet 3HK (Sigma, St
Louis, MO, USA)E A =]slz] 2A|7F Zle 1% FBS
7 23R weke . Zolga, M zel| d4F3A4E
7¥ak7] Sla1A A2 42°Col A B0EEt 2417
F 37°CRIGAT BT F Ao 3HKE &3}
o] AP R A3

2. Mz MZEZ(MTT Assay)

M Z= phenol red7} Z3E o] glx] 92 10%
FBS/RPMI 1640 100 uLoj wellg} 5x 107 = 96-
well plate((corning, NY, USA)el| 24A]7F5<t wjjekst
Sict Al zol B¢ H2|s) 2417k Aol phenol red
7} 235 A -2 1% FBSRPMI 1640 vl oF<H
OuLE wA st} Hx27e 10% Triton X2} 3FAF
3} 229l N-acetylcysteine (NAC) (Sigma, St Louis,
MO, USA)S x23]& wel= 250uM 3HK= )23}
7] 217 Aol A2 3HKE 22]gt Sl
3-(4,5-dimethyl -thiozol -2-yl)-2,5-diphenyl -
tetrazolium bromide (MTT; Sigma, St Louis, MO,
USA) 10X solution (10 mg/ml) 11 uL= =2 sk}
vpAete 2 mE wjofelzt MTT 898 AlAstx
100pL 100% DMSOE 4> ¥ 20%-5<t EEA]
Azl AR Q=5 9438 g8 A7 ELISA
24715 B3] 570nme] sgel A sk 3, A}
= A 100% 5 2ol 3 formazan A4 ¥]E&

= Jepge,

L

3. Western Blotting

Western blotg- $]3]4] A & phosphate-buffered
saline(PBS)e.2 A2 NEZEZS Ro} A2 =

-3
T



— HsSP90o|| ot &

A3k RIPA €30 (1% Triton X-100, 20mM Tris-
HCI, pH 7.5, 100mM NaCl, 1 mM NayVO,, 40 mM
NaF, 5mM EGTA, 0.2% SDS, 0.2 mM PMSF, 100
MM Leupepsin}g ol &siAzie. g8 H=zs
15800 x g2 4°Cel|A] 10%-5<t A4 23t & A
ol ul wolA] protein assay kit (Bio-Rad, CA, USA)
Abgstel Asaigich A7)9d%E Astel
< sample buffer (5% mercaptoethanol, 15%
glyceral, 3% SDS, 0.1 M Tris, pH 6.8)¢l] &3] A]7] 2
3EFt FAFHE I Fell 10% SDS gelell A &
2Jatolet. o]g A Feld Tl semidry trans-
blot system (Schleicher & Schuell, Germany)E& A}-4-
3}ed polyvinylidene difluoride (PVDF) membranes=
A olFA &A% whA-E 5% nonfat dry milk
7} 715l Tris-buffered saline (TBS) (10 mM Tris,
pH 7.5, 100 MM NaCl)o. 2 2A] 7HE3F Al-Lof A
blockingsliel. 12]32 TBSE 33] 4 & 3%
nonfat dry milkz7} 27}5l TBST (10mM Tris, pH 7.5,
100 mM NaCl, 0.05% Tween 20)l] anti-HSP90
antibody (1 : 1000 dilution) (Santa Cruz Biotech)i}
anti—-actin antibody (1 : 1000 dilution) (Santa'Cruz
Biotech) & #7}ste] Aol 124z Al= WH- 4]
At ok o7& TBSTellA] 38| A%k $ oHA]
3% nonfat dry milkel horseradish perexidase-
conjugated o]z} 3}A] (1 :.2000 dilution).(Santa Cruz
Bio-tech) & Al-2ol| A 275t uE-S-AZe. ThAl
TBSTZ 33] A & bz o "ECL 1 (Amersham
Pharmacia Biotech, UK)S o] 83 Aly 7} 3}5}9] o).
o|Z A doizl Az mhulal-s- densitometry (Vilber
LourmatyFrance) S o] &-3]+] HSPI0 == B-acting]
oSt A At

@l ol

4. w7 M2 5F

3HKel| 2Js] A=l Hydrogen peroxide:= 2,7 -
dichlorofluorescein diacetate (DCF-DA) (Sigma) S #]
2ele] ZAalgich AEe] 1585t 10uM DCF-
DAE A3t & &efel= feo Sy 293
o} 291" M ZE UV supply system (Olympus X 70,
Tokyo, Japan)& 7zt 3% B3t dn|7iez #Fs

A-Ijl

(=}
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Aol AN g3 —

o

doh A= W A7) s Agsistr] sl Al

10uM DCF-DAE #2|3t & 37°Cel|A] 15%
=t voksteitt. 1 o8 flow cytometer (GENios,
Tecan, NC, USA)E- o] &-3) 485nm x}=3}A 530nm
wWAkshel Al DCF 9% 471§ 24 s}sich. DCF-
DAZ} gl dx+ Az wiZdelM vo= 33A
71§ wE mRAA ZHAksllct B DOF 9% A
3HKRE A2]§t Al zol| Al Fad st 7 &ellA
< DCF 3332 vhpe] AAksigict

KX

5

P =
T
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5. Caspase Substrate Cleavage Assay

AZ5 150x0=% 10%5<t 4] 4telste] =2
50 mM Tris, pH 7.5; 0.03% NP-40, 1mM DTT=
gt lySis buffer 00L& eJete] 413, 449 &
A& 20853 A3 FM TEHA T Fol
5800x gz 5¥E<t 94 elsisich 42
3 protein assay kit (Bio—Rad, CA, USA)=
A} =hie 4 esialole). Caspase cleavaged: 3
7k317] S1sAT A= F2E 20ugell pan-caspase?]
7178} 0.25mM Z-Val-Ala-Asp (OMe)-CH2F
(Enzyme System Products, Livermore, CA, USA)E 4
o] % 100uLe] oF& 37°CelA] 1417k Bk wioksh
et 405 nm 3}A oA F3BEE ELISA =A
7] (Molecular Devices, Sunnyvale, CA, USA)E o]&-
3 SAsAT 24 BAE} Aee A S
deole] =92 vehllut. < caspase &3t A=
¥ 7} wEo] 3t caspase &4 3HE 3HKRE A
3 79| caspased A 312 1ol Ve olek
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6. HSP90 Anti—sense Oligonucleotide Test

AZ AEE, BA47] Atx A, caspase E4 3]
Al HSPO02] &= =AFsl7] $)siA] HSPOO anti-
sense oligonucleotide®. HSP902] 1&1-& jA| 5} T}
10 uM HSPI0 anti —sense oligonucleotideE 3HK x]z]
A 6A17F E9F SKN-SH Azl 2]2]3}gict. Anti-
sense oligonucleotide®] 371492 5-GGACGCT-
GAAGCAACTG-3 o|t}.

7. SAHEA

delele Bwst mEAz dehhslc 187



— ZoHy, oY 2, =78, O] =, o[, whxl &, S H 2, 0|, o{F &, 0|5, AMF —

o] AdA gl Apolg detnr] fA ttests o] vk AY] Ak FH A=E vepE ¥% =t
43kt p<0.05 o] AS- BAMe=z fogt WATEt 3HKE A3 AlZeM AlehA] ok
Aoz ARG AEzRT oF 100 A= 24 450 (Figs 2A,
2B, 2F). w3t ksl Balel NACE A2jg 2

o 3HKel| 2|3t M= ApdAte} BA7] AbL 4 o]

E= R E9- o2 A=} (Figs. 1B, 2B, 2C, 2F). ulehA]

olglgt A= SKN-SH | Zojl A 3HK°ﬂ DL

1. 3—HKol| 2|8t MM E RHAL ap=-of|A &Y Z AL A7) AlAs BEe] oS RHAF

7| akao| £ o}

3HK7} SKN-SH A= Ald-& fabsl=x] 2418}

7] 9J8iA] MTT assay S E3 3HKS 22|t & A
= AEEE 2Aa0lch 3HKE AT F 647

2. 3-hydroxykynurenineoil 2|5l AHMEl £M 7|
Ab2of cHEkHSP902| &1t

o WEF A w= X oz AP e] i 1 250 uMBHK el S8l = A1 Al Abde]
ek (Fig. 1). 3HK7} &47] Alas FLEA7)= Azl st A5 A4S Zhge = aaboz o
ZAFeE7] $l3lA] DCF-DA 3 3-& o|-8-3toq 3HK—§— A FsieH(Fig1B). 454 < 713t & 3HKE A7
A2 gt AlzellA AAEE &7 AeE A M ES] AELEFAE TEHA b2 M =Zell 3HK
L
A B
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" f T 1«
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Fig. 1. Effect of NAC or mild hest shock on 3HK -induced neuronal apoptosis. A, Cells were pre-incubated with 1% FBS/RPMI 1640
for 2h and then treated with 3HK for 36 h. Cell viability was determined at indicated various doses of 3HK by MTT assay. B,
Cells were unpretreated (3—Hydroxykynurenine; 3HK) or pretreated with 1 mM of N-Acetylcystein (NAC) for 2 h and then
treated with 250 uM of 3HK for 36 h (NAC+3HK). Heat-shocked (heat shock for 30min at 42°C and recovery for 5 h at 37°C)
cells were treated with 250 uM of 3HK for 36 h (Heat-shock (HS)+3HK). Cells were pretreated with 10mM of HSP27 (HSP27
Anti-sense (AS)+HS+3HK), HSP70 (HSP70 AS+HS+ 3HK), or HSP90 (HSP90 AS+ HS-+3HK) anti-sense
oligonucleotides for 6 h before exposure to heat shock. After recovery, the cells were treated with 250 uM of 3HK for 36 h.
Values, presented as percentage of control cells incubated with vehicle, are mean+SEM of five separate experiments. The
difference from the cells treated with vehicle (#) or 3HK (*) alone was statistically significant (p< 0.05).
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Fig. 2. Effec of NAC or mil heat shock on ROS production induced by 3HK. Cells were untreated (A) or treated (B) with 250 uM of 3-
Hydroxykynurenine (3HK) for 1 h. Pretreatment of cells with 1 mM of N-Acetylcystein (NAC) (C) was treated with 250 uM of
3HK for 1 h."Heat-shocked (heat shock for 30 min at 42°C and recovery for 5h at 37°C) cells were treated with 250 pM of 3HK
for 1h (D). Cells were pretreated with 10 M of HSPI0 anti —sense oligonucleotides for 6 h before exposure to heat shock. After
recovery, the cells were treated with 250 uM of 3HK for 1 h (E). Hydrogen peroxide generation induced by 3HK was measured
by incubation with fluorescent probe 2, 7-dichlorofluorescein diacetate (DCF-DA). White scale bar = 15 mm. F, Quantification
of fluorescent levels by flow cytometer. Cells were pretreated with 10 mM of HSP27 (HSP27 Anti-sense (AS)+Heat Shock
(HS)+3HK), HSP70 (HSP70 AS+HS+3HK), or HSP90 (HSP90 AS+HS+3HK) anti-sense oligonucleotides for 6 h before
exposure to heat shock. After recovery, the cells were treated with 250 uM of 3HK for 1 h. Fluorescent levels are expressed as
arbitrary units of relative value. The figures are representative for four different experiments. *: The difference from the cells
treated with 3HK alone was statistically significant (p< 0.05).
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— ZoHy, 0|y 2, =78, 0| =, o[, utx

= AP Azmnet oF 30% ol A ek
HSPI0 anti—sense oligonucleotidesE A3k 7%
o dFAoz 3 Az BsaIr} g iE A=
Qo) T2 272 anti-sense oligonucleotidesE ]
g ASele A=A dsk o3 A=
HSPO0o| 3HKe] &]3t AHMZ Abdel] i3t 44
o] ns 72} o] 9le-S AAake 3HKe) 9
g A7AA 2 A Akl A HSPO0S] S &g o #els}
7] 91314 3HKe] o) AN BA7] Akl o)
2719 HSPY0o] ol &2 vephA 2Absd
oh. 2 A3} A zel] A3 95 A& 718 ¥ 3HKE
A2 ge ) 3HKRF Mgt A zrd Sd7]akart
oF 50% A= 4= e (Figs. 2B, 2D, 2F). 3t
HSPI0 anti—sense oligonuclectides® Axz3]<S 7
< ARG 93 T DY) Ak Favt A
e, g2 EF2] HSP anti-sense oligonucleotide
£ AL Asole A=A sk (Figs. 2D,
2E, 2F). Fig. 30l|4 X.%o], western blotol| M= I
A (42 ColM 0B E 71t A% A3AE ShskA ¢
= MZRo} 26 o] HSPI0S] wHalo] F7hso- 8,
Qstgieh. Azz AAFAL ghakort Wz vl
waf A 3HK 25 AL 75l HSPI0 L3lej

A

CTL 0 6 12 24h
HSP90 e —— —
HOPOO e iy, e i

BaBetin — — i — —_—

W3l e gobeh v 2 9246 <3t
HSPO02] Z=7}7} HSPA0 anti-sense oligonucleotides
£ X A5l A2 A=k deby ol
AE B3 HSPI0S| %7] ale] 3HKe| g
A A AN B7) Akae] E4E AT

o 4 gl

3. M 7| Ao 2|8t caspasepEtM slof| Cf &t

3HKeY 2J3t 217 M= akE AL o)A caspase
FAstel] wigt FAY] AbAS) TS EqlEl] §
8] A4] SKN-SHA| zo| A} 3HK e 2|5t A 315l
caspaseol| s# g+ 7FHEE FAkstEA Q] NACe] =3}
Z zAFelgit) Fig. 494218, NACe} 3HKE 37
A2zt M =zeA caspase 437 NACE X238}
A ok 3HKE F &gt M=z M Bl 30% H= 7+
A3ttt =3 HSP90o) 3HKel 2|3t caspase &4
312 A 3lEA] Eelslr] $1slA] caspase substrate
cleavage assay 2 53| A caspase &A1& EA 819
A=A 7)3t A Eol| A caspase B3 dZ2AL
7¥skx] k31 3HK4E A2]8k AlZ=xRet oF 30% 74

B

12,

* *

2 1— * *
¢S
=~ O
=€ 08/
52
° 2
5 06"
88 4
52 B HS+3HK

02
- —O—  ASHHS+3HK

O i i i |

Control 0 6 12 24
Time(h)

Fig. 3. Western blot analysis of HSP90 induced by mild heat shock in 3HK -treated SKN-SH cells. A, The expression of Heat Shock
Protein (HSP90) was detected by western blotting with an HSP90 antibody at indicated time points. Cells were pretreated without
(upper panel) or with (middie panel) 10 uM of HSP90 anti—sense oligonucleotides for 6 h, and then heat-shocked for 30 min at
42°C, followed by recovery for 5h at 37°C. After recovery, cells were untreated (lane2) or treated with 250 pM of 3-
Hydroxykynurenine (3HK) for 6 (lane3), 12 (lane4), and 24 h (lane5). The levels of b-actin were used as an internal standard for
quantifying HSP9O0 (lower panel). CTL = control cell. B, Densitometry quantification of resultsin fig. A. The levels of HSP90 are
expressed as arbitrary units of relative value. *: The difference from the cells treated with 3HK alone was statistically significant

(p<0.05).
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Fig. 4. Effect of NAC or mild heat shock on caspase activity
induced by 3HK -generated ROS. Control was untreated
cells(Control). Cells were untreated (3—Hydroxykynurenine:
3HK) or pretreated with 1 mM of N-Acetylcystein (NAC
+3HK) for 2 h, followed by treatment with 250 pM of 3HK
for 6 h. Heat—shocked (heat shock for 30 min at 42°C and
recovery for 5h at 37°C) cells were treated with 250 uM of
3HK for 6 h (HS+3HK). Cells were pretreated with:10 uM
of HSPI0 anti —sense oligonucleotides for 6 h befare being
exposed to heat shock. After recovery, the cells were
treated with 250 uM of 3HK for 6 h (AS+HS+ 3HK).
Twenty micrograms of cellular extracts were incubated
with 0.25mM Z-Va -Ala-Asp (OMe)-CH2F, a substrate
of pan-caspase, in 100 pL of total'velume at 37°C for 1 h.:
Absorbance at 405 nm was measuredwith an"ELISA
Reader. Enzymatic activity. is expressed as.arbitrary units
of relative value. Values are the mean SEM ‘of five separate
experiments. *: The difference from the cells treated with
3HK alone was'statistically significant (p< 0.05).

3}d el HSPOO anti=Sense oligenucleotideE ]2
A& Aol s 23, )8 caspase 243} o
7h A= A (Rig, 4). wFehA el2ia Ao 3HK
o o2 WAAE ALAelA HSPO0o] B47] At
aoll 93t caspase B S A= AE A
A g},

al

M2t

3HK®] F7h= 1214 ¥ (Ogawa 5 1992) o]+t
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— HSPOOO| Sigt BAI7| Ml ofH EB —

HIVZESdell €& A]u) (Sardar 5 1995), 744 A
3} (Pearson and Reynolds 1991) 5 o8] 7}#] W4
Arellell A =] (Pearson®} Reynolds 1989, 1992)e| A{
Jojdetm Bw H3 gieh. w3 2Y B2 ATE
M= BHK7} A AE ALt Feje] 27
AEAEE fdietn 5w g v glek(Nekagami
5 1996, Lee 5 2001). 18v} 2o o3k A &3t Al
AAZ b e Aol wajayziel ick oy
FolA g2l Az KA 27 Atae] A
_oE_ ESH k]]i}\]_td o] om-g;]__‘—_ 7-];1]. g_}x—h] /\}
& A A7 g AEAEe whe 4 gloke
Al Bojvhaeby 3HK e ¢k SKN-SH Al =
o) AAH st F9Y qTe st
slebe e el Aejety s o 975
4] = dglutamate, trophic factore] A7, 18l A o]
= ol o3 ARAMEAFE o] A7) Abae] YA
< FREHE AME Bdksidl (Savolainen 5
1998, Foley2} Riederer 2000, Kirkland 5 2002). =
194 -?oaw FA7] Akarh sEe A4 =PA
P o) o, chefat Al Zell A HlZ A A}
e vy Hgin a2 Ak )
15D A A9 S 519 S
5170 Able] Ae] glek 3 Aol A
ol 3HKel o3 YA A7) AL
=AY S 7] e dde
EE=N o] A AdoA Az ag= s
NAC Aol 2Js14 3HKe] 2§k SKN-SHelA]
o] caspase FA3k7k WAE Fad AL gelsty
ok 2 B47) Abav) caspase Al Aelet
AN Fod 48 shx deke A oJulse
ZAolth o]AL Loz 3HKe 23 SKN-SHA
Eol M) AZ AFAZE AP AT o) U
Hv S99 2 caspaser} B3t Fohs RS
P 7 o)e)7h =mm sle

AR o ZAe| s Z7}= HSP90e] 3HKe
9J8jA] SHN-SH A zo] A ZzAES B35 3 5 g)
o= (Lee 5 2001) A& wiglow E A AME
HSP90z} 3HKALele] AledgabAe] A4S o %
ofotn ] 913 él?ﬂ—% 3. 2 A3} HSPIOe]
wIH oz FA7] A4 548 A8k caspase

o
fus

3

‘r*

=2 0 @
lo,
r-p:
x 3
_1.|.,



9 4L JAHE AL Bt
© 2= 3HKe| 93t Al ZAPE7IA] =
Booh 22t HSP0S] Bs zhgol
SA3] Al Aol gl Mehlen 5 5t
o] w=m HSPY| & FF-<l HSP257} Al L)
o) FEE IR BYI] e g
A=t (Mehlen 1996). sk A 1) 21§72k A
238 YAl daksl &4-¢l superoxide dismutasest
glutathione peroxidaseZ} A7) AlA AAS 32
gty By Fglch(Haliwell 1987). Hyperthermic
A= A2 HSP AL F412 AlgHez Hofdt
ME AA NN FALEE ga0] BAdskel HSPRHE S
frraksiet (Curriee} Tanguay 1991). wheba] o]
oA wE Al AR, HSPOO =3k vixiA] Akst &
20) ot FYSE Z7HAA S 9lor] oz s
A7) Abaeel] oJF Mz A6l dF A ¥
AN = Qlehs ARl =28 4 glh
HSPOOL B9l wope 2 728 P4sin
UL, 2t oz Al we] o]&EE AlzAT B
Ae) oA el 2AEA= A JeiA o (Freeman
=} Morimoto 1996, Pearl 2} Prodromou, 2001). ot&] A1
25029 HSPIO el 4 o Al olal

RN
Flo o 2

e HSPOOL Al AbdAL A& IS 72
= 847 ARS) kS zdshe, il A3
et o] A3 FAE AN W AR A B4
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Abstract

Down-regulated Reactive Oxygen Species by Heat Shock Protein 90
in 3—-Hydroxykynurenine-induced SKN-SH Cell Death

Dae-Seong Kim, Myoung-Woo Lee, Yoo-Hun Noh, Do-Yeon Lee,
Hyun-Jung Lee, Jae-Hyung Bach, Jung-Woo Han, Kwang=Gill Lee,
Joo-Hong Yeo, Won-Bok Lee, Sung-Su Kim

Department of Anatomy, College of Medicine, Chung-Ang University, Seoul, Korea

In this present study, we show that 3HK -induced reactive oxygen species(ROS). accumulation and caspase activation

lead to apoptotic cell death. Pretreatment with N-acetylcysteine (NAC), an effective antioxidant, significantly attenuated
3HK -induced apoptosis by way of areduction of ROS accumulation and caspase activity. SKN-SN cells were protected

from 3HK -induced cytotoxicity by heat shock protein (HSP). HSP9O0 effectively attenuated 3HK -mediated ROS

accumulation and apoptosis. In addition, the protegtive effect of HSP90 wasabolished by pretreatment with HSP90 anti—

sense oligonucleotide, but not when pretreated with anti=senses for other HSPs. These results suggest that HSP90

protects SKN-SH cells from 3HK -induced cytotoxicity by:feducingsROS levels and caspase activity.

Key words : 3—-Hydroxykynurenine (3HK), Heat shock protein 90 (HSP90), Reactive oxygen species (ROS), Caspase,
Apoptosis
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