T, AdGCSh-shRNA #% 2 x 10" PFU/mL/body B&RZ S5 L. 14 B B L& B
7 ey 2 BEOM., 7y MTEF O GSH EE&DK 70~80% DA IR EE
B, 77V VANVAERERBII L AFEEOEEIIERD NN &
DT, £72. 4 GSH OB 1, BSOBERIZ LA GSHEAD D L 572 8W
FENIRD N T, BEI—FEOEE TEA LW, ®IZ, ¥ GSH §EH
# 80%¥8 L7~ GSH 847 v & FAWT APAP %512 X 2 RS EIEATIEE
MEtE{ToTc, EOMRER. FFEEEREOSREETII 1,000 mg/kg @ APAP %%
#5752 & TEENRRD bR o7253, AdGCSh-shRNA #5 14 H BT
BT B4 GSH S EX A LT REETIE, AR5 ED APAPIZ LY AST B X
ALT [EOBEE 2 EREDFR® DAL, FFBEGE» L bEYFEEFEERRH &
N Z EBFTITRE T,
TTFI)IAINWAERNET Y b in vivo IZBT D ) v 75 D EIROMESLIIA
WEPBDTTHD, /I T T NOIERVPRETHSE Sy NTBWTHEER
BLTFREFAGENEZRBETSZENTER, BECERT 2R B EMTE
Zi3, FEEABIIBWTKREREEZEERD, ZOTHIIEEICEETHS, £
METIEGSHBAET I v hEAWERFERFEmOBREN S, FEETFED
REREZRHELEZDDOTH D, ZAETEELEZFHLVETIICBVWT, &5
WES Mt 2 T2 2 & T GSH BATTIN Ty FNEEBERIIBIT S, EY)
FEEHEEZECTILEYORBREREICBITZ A Y -0 T OB RF

BiZinsd Z L Z2H/HT 5,

A. BFZEERY
EXELBERBFEICBVC, B
YPEESE L TEAINDSET 10
~15 EDFEH & 200~250 EHDOFFE
BEETHEEDN TS, BIEBED
EoERER, BEMERR, By RHHR
REDEL DEBIL, v AT v b
DT o WECA XL ERN
TP TW5S, (LEWE DL < IIFF
JECRE - BEINLN, TomEE
B NTIE, RBTERICREREEZN D

5T EBRHBLILTWS, BEEREEBRDR
BECTRHRERL LR EMLEEDIT
60%IZZE L, T DRE DK 80%i3TEZE
WWEETL2bDTHD EEbh TN
% (Kola et al., 2004),

7 v ¥ F A v (5-L-glutamyl-L-
cysteinyl glycine, GSH) X, 77U v,
TNEIVEBBIORVRAT AL UMb
B SND NI RTFITCHY, NE
MY ESLEMIVAELD T ) —F
FNEET A2 LT, Mk OER




RGN BRBILA DV ADEER
ELTWS (Reedetal., 1986; Luet al.,
1999), F NV EZF A S-EBER
(GST) 13X B Z OTEENREY Z 7
BTDHZLICESEDLo TSR, b
MZEERT - E CEREES T
ZEPHMBENTEY (Simsetal., 1965;
Jackson et al., 2000), = D{XHHEEDEWN
ﬁiéﬁﬁéﬁzﬁ?ﬁ/ﬂé%?ﬁﬁ%ﬁ&:}s JHEET

BEESBCLTWEREO—DEE
Z%ﬂ’(b\éo GSH &
v-glutamylcysteine synthetase (y-GCS)
L&D, INEIVBRE VAT A Vi
B y-INEINVRATAUDBERE
L. & BT glutathione synthetase (GSS)
WZEoTrZ Ve y-IAEINy
ATAVUPBEEEILS (Orlowski et
al., 1971), ZORISDEFEERTH D

V-GCS &, ~"T RS ~—BRETHD .

catalytic %7 == b (heavy chain; 73
kDa) 3 X O'modulatory ¥ 7= b
(light chain; 27.7 kDa) 2SR SN T
BY .| catalytic V7 =2=v MIBERE
PEERAL & L C. modulatoly ¥ 7 1=
MIGSHERIZL 2 GSHERD 7 «
— PRy JHEZEFRSELZ LR
5TV 5 (Huang et al., 1993),
—F5. EYILERT L28HRE LT
B4 2R BET VEERT 5 5.
v-GCS BisF+%/ v 7 U L~
URAEERLE D LBIEE T

RRBBRENTND, catalytic 7

o=y hD /vy 7T UMy RTE
HFIETH DD (Dalton et al, 2000),
modulatoly ¥ 7 2=v +& /) v 7T ¥
FL7zvw U X T, IFlBN GSH & &
2K 80%HA Lie Z & gE ST
W5 (Yangetal.,2002), L2>LAR5,
ATEE R BN SRR IS BT B R
WZBWTHANWLNDDIZ, BEHT v b
ThHdI enb,GSHEBDET VEMW
ELTEI Yy PBREFELWNEEZD
nd,

BIE, HAREOEMLTNEDLD
REEBFRETHERTT A HEL
LT, RNAi IZ X 2FREETD ./ v
7ETCBEER DL LTHRIAS
LTV 5, RNAI X ZAEH RNA AR
PIZE D IAEN 7%, RNase 1l 77
T VU—I|ZBT 5 Dicer EWIHBERIZL
2T 2 WEDA—/N—=V T EFED
20 HEEE O siRNA T8 Sh
(Elbashir et al., 2001b). % ® siRNA 238
RISC (RNA induced silencing complex)
IRV IAEN, FEAERRESIZED
RNA 20T 2L WVWOIBETHD
(Hammond et al., 2000), ##1Z 1% RNAI
IR H (Fire et al., 1998) ° '3 U
3 /3 (Pal-Bhadra et al., 1997) iZ
BWTEHRE S22, WELEMRICIE
LT B b I TE T, MALEME
~D 150 AL LD " RNA %
ATDHE BVIARE RNA ITBEL
TIEME(L &5 RNase L2 L - CHEsE



EHJIZ RNA OLBRFERINDT2D
T, ZORKIZT A VA DRI
AAVE—Tzu nEO—EHLE
Z BILTV 5 (Stark et al., 1998), L &>
L. Tuschl 5DHFE T N—T 038 5 D>
U 21 EEDEWTASRNA &£ LT
BAT 5D Z L THIEHITO RNAI
% FXTh &7~ (Elbashir et al., 2001a),
F LRSI 5 RNAI A3
BBAATOND L9102 Y | #RA 5
SEFIOSAEZNIE LD TV,
TFI)OANANT Z—& FWi
BLTFEAED in vivo TOEELRE
FEAEE LTEEINTEY ., &
BFIRROLGE TR RBRENR S
LTV % (Peng et al., 2005; Chu et al.,
2004; Kruyt et al., 2002), & 5IZiF4E,
AEHNT siRNA & LTIERT DV =
— 7 £’ RNA (shRNA) ZFE}R T
DEFNEMBANTET T ) 7 AILA
ERWERER< U R TIThil, /v
IHETUERITHSIEICEAEMNER
FOEETOESE, BEYRFEOL—7
v FNEAFDOREFOHRFTN I T
% (Xuetal,2006), L2>L, =7 &
BUWTIE, ES MERBPHELLTWD
20, BB PIREBFERERTF T
Holy, FOBEFE/, v I T U
THILENEDOMORTFIZKELE
WhEABEZZD LRWERIE. /v o7
U U RAEERTHZ LT, BRVE
BEFOFMETAZ ERHED 5

oD, LrL, 7y MZBWTIZ
SHLRENFEETH D ES FARIIRE &
NTRBLT., /v ITU NIy b ek
XY B #1214, N-ethyl-N-nitrosourea %
AT EMICE EE S LIZBRE
BETUFAIRBIERT, A7 U —
=2 T ENT TERT 55 (Zan et
al., 2003) . B L UEBHEE AW 5k
(Zhou et al., 2003) NE X BN D, RBiFE
FEBERTFICE—F Y FEK-T

Sy I T RNTBHIEBRHERNS,
VERRIZH 7 L BRI D . BE L.
CoEMERNWTC I e —r Ty RS
ERENTHIPOHBELTHELETH
5o LU, T MEFEMAZIZEIT S
BN EETH D5, RIERESE
IR . BAE v 77U Ty MEE
BTBHZEIFIEFICH#ETHD, L
L. 7y MIvTRADH 10 FOY A
X (FEE) THY, K- R oLk
BEHEOEROE S Th D72 E0F|
RBH Y. FEYEIRE, T, . £
BEZEOMBTICBWTEERETT VL
ELTHEAINTUWS (Alison Abbott
2004), > T, 7v MZIBWTH®
EBLEFEERBS LB S8 5HM
EHENTAHIELIIEATHEEEZ
bivd,

AR TIET T ) VA INVART &
—IZEH Lz, 7TV UANVANRS X
—iI—BETIEH SR, BEREETE
BRAIVTDZENTE D, vV RIZ



BWTETT JUANVARERWEZES
Bzl oTinvivo T/ov I ZT0%
fToleBER RSN TS (Xu et al,
2006), L2>L T v MZBWTiX, b
YFUANVANRT Z—(Z shRNA Z#H
FiAF, TFESRO R CTRE T D HE
XY, invivo lZBITB v I BT
R LT EOBEDBRENLTND
23 (Dann et al., 2006), 77 / 7 A /LA
Ry F—%2RAWT=T v b in vivo TD
J w7 By DRIIFIERE ST
VR,

ARFFETrE, y-GCSIZEB L, /
I T MIBWTHRAREETT
BEFTHLN, BHEHLALTH D
v-GCS O catalytic 7 2= b &, 7T
F ) UA VAT Z—%& AT RNAI
WED /v B TR EICLD,
GSH DOERZMETHZ & ZmaTl
7o ZAUZ LD, invitro X Winvive
CGSH &2 HEL. GSHERB LU
GST {EMEA /D S - MIRERSR, £
7y VERWEET AHYER
FREERL, GSHIEEB LIV GSH IZ
Lo THRBINDEYOEEREED
A T) = AL DIREA, BOFEHRGED
X EMESREICTRIT SR
ERESLTHZ R BEME LT,

7 RT3/ 7= (APAP) 1%
AECIIMAERERL LTASER
ENTW3, TOERBFIEL. HIER
ERARKIC/ER L CRBLE OILEE

B L, BHEBEERL THEMERZ
NY . Fio. RRERMEEICERL
THREEEZESED CTEEORAZM
#9252 & TEBIERAZ T, APAP
IHIRFEER 25723, ERTrA K
MERRIERE R L OMOEFIER 2 =
TEYEITRRD, —RIREORM
FIZHEESNRAXEETH D, L
2>L. APAP ZBRIB 57 % & Ff/hEE
WWEREPNEZVITEELZRET D

(Davidson and Eastham, 1966), ¥7=.
Z v N TIXAPAPIZ & Y Bl RARE
DOEEBENREEEFNICTHE Y . GSH
DORDHLBEEENRET DBERD—
D EH|EINTVWD (Trumper et al.,
1992), £72, APAPOT 0 RS v /&
LTERLSERESNTE 7 =2T%F
VIS, BRSREHMRERAICL VEME
BAREREMRER L OB TORIE
REIREZ S HFEINTE D, Baps
ECrX 2001 44 A 20 B IZRERFEH
ks,

APAP I 55% M 7 V7 b U EEA %,
30% DR BRT & & =T TR P He
X1 B (Howie et al., 1977; Tone et al.,
1990), L»»L, AEREFFIIvY—
LES D CYP 25r LTHREISh, =
2 ETOEETRAHED TH D
N-acetyl-p-benzoquinoneimine (NAPQI)
4 U5 (Miner and Kissinger, 1979;
Hinson et al., 1981; Albano et al., 1985;
van de Straat et al., 1988), ZAUILiEH .



GSHIZL VBRI ANVH T Y —)L
Bl LTRPICHREEN D, UL,
APAP ZBENZARA L7255 121,
APAP 3 E(Z CYPIA2 %2 CYP2EL %4
LT 240, NAPQI D EEA EDMEND
5, Z0 NAPQI DfEZED - DIFA
GSH IZVHE S, 1BFID NAPQI 734
AR D& Ry R LS LESE
EEEI T, T —fXIZ APAP O
FFREEREDA I =ALTHDLE
ZonTW35,

AFETIX, BIZERZBWNT, 75
J A NVRIZE D shRNA EAES A
WTT vy MFEHRMBEFRIZEBNT
GSH A& S ¢ et &1T o7,
% ZT. APAP |2 L B fF&EMH%. GSH
WAOETNT Y VEAVWTEREIZ
BRHTI2RBRRAOBRIZOWTHRE
L7,

B. WIS

B-1. AdGCSh-shRNA B XL T

AdLuc-shRNA DHEEE
Adenovirus Expression Vectir Kit

(Dual version) W\t 7m b=

—NVEBEBIZUTOHFIET

AdGCSh-shRNA 1 X T* AdLuc-shRNA

EERILUT-,

B-2. GCSh-shRNA B & T" Luc-shRNA
D pAxcwit X7 Z —~DFHHEL 2
< v b GCSh mRNA |Zxt4 5

shRNA ZHERTDI VA NVART Z—
FEDHIZIE. U6 e —F—D LD
BRNARY AT —F U 7aEt—F—
TRIZ shRNA ZAEAAATZRELT 5
AI RDBLETHD, £Z T,
GeneSilencer shRNA Vector Kits @
pGSU6-GFP X7 % —|Z shRNA Ei%l %
MARATE, FE—IZ, GCShELET Y
ZELH D 2 G A Y = DNA A 7R3
% 728 . Top strand 33 X UF Bottom strand
PREBESM ERDEOICIx T
==U TRy 7y —RIZIRMmL
95°C, 5 S IMBVLE A L, 30 5700
DT T25°CETHRG LT, v b
GCSh &+ (Accession J05181) 1t
% shRNA BiFl & 725 4 ) = DNA @
ELF.

Top strand:
5’-gatccGTGTGAATGTCCAGAGTTAg
aagcttgTAACTCTGGACATTCACACttt
tttggaage-3’ Bottom strand:
5’-ggccgettccaaaaaaGTGTGAATGTCC
AGAGTTAcaagcttcTAACTCTGGACA
TTCACACg-3’ TH 5, LiEFID D
b, TAT7 7y b RIFOEFIT
GCSh (ZABRERI 72 EB 53 DERFITH Y |
/N OBLFNLE NS DER Sy %R
LTW3, xF T 47 ar ha—LT
& 5 Luciferase BIR-FIZ%9 5 shRNA
BoFl & 72 54 Y = DNA E2FI1Z
GeneSilencer sSARNA Vector Kits (Z¥#{t
SNTWebDEEDEEFER L,




B3. MEBHRXKMBICHST D
AdGCSh-shRNA &4

iR % 6 x 10° cells/iwell £725 X 9
W12 v V7 L— NMIEE LT, 24
RERIELES, BV VOEEREY T A

L —Z—THKE|L, &V /VHTZ0

T AN ARGEBEMOI20 L7225 KD
ZE%L |7~ AdGCSh-shRNA 8 LT
AdLuc-shRNA ™7 1 /L A& 200 pL %Al
2. TL— 1 2EEPoS D ERE D
Xg, VA NVARRETNITOMAEITE
HEE, Z0RE SBIEE 15 71
T3 EfTV, ZOMEIX. 5% CO,
BAETF 37°C TA v Fa— b L7 1
B OO Y14 . 5% FBS-DMEM 1.8 mL
PNz, 72 BEE%ICHERZEIR L,
GCSh mRNA B LU GSH 2 &%
E LT,

B-4. AdGCSh-shRNA J&¥x HAIIE #Efd
~Drag Y EJ L APAP DALE
HAIIE fAB O IaEIR 2 AR L,
£ 2x10%cells 725X 9 96 U
2T L— MR LT, 24 IEEIEE
%, BT VOERKRET A L—H
— Ttk 35 L. &V = ViZ
AdGCSh-shRNA $ X O% AdLuc-shRNA
A VAR EMOI 20 £ 725 K D1
PRI L =T A VAWK 40 uL ZINZ. 7
L— FEEEDPS DIRE D SHE UV
A NVABETXATOMBIZERESE
7re ZOWE OBIEL 15 RT3

EfTVY, ZORMRIEZ, 5% CO, F1E
T 37°C TA »Fa_— b L7z, 1 K
DREY% 5% FBS-oMEM 160 pL %
2Tz, 3 B, B NVORERBRET
AL —&—TR5| L IREMN 0,5, 10,
20, 30,50, 75 B L TV100 yM D b 7
V&Y IR, ET2ITBED 0, 0.05,
0.1, 0.25, 0.5, 1, 2.5 BLXV'5 mM D
APAP &% % 200 uL Nz 7=, 24 B
% CCK 7 vEAICL ViREFRE
HIE L7,

B-5. v hDOTF ) UANVADE
B

Fisher 344 %7 v b (HEME, 8 Him
140~160 g; H A SLC, Shizuoka, Japan)
Iz . AdGCSh-shRNA % 7= I
AdLuc-shRNA # B#IRE V&R E (1
mL/body) L7z, 7T/ VA NVAERE
ERERNR ) v 7 XU R e B
35 7= ®iZ. AdGCSh-shRNA % 0,0.25,
0.5. 1.0, 2.0, 4.0, 8.0 x 10" PFU/mL
|Z. AdLuc-shRNA % 1.0, 2.0 x 10"
PFU/mL IZFA%L L7z, F7=. IT# GSH
B ORI EZ R T 5 ER, B
APAPH G EBRTIIT T/ VA LA
% 2.0 x 10" PFUmML IZFAS L7, 7
) A NVAERE 2 BE%IC APAP &
EEZBBIWN, 7T/ UVANVAEREER
KERR ) v 7 XU UNROER
BREITV., /2. 77/ UANVAKRE
2. 3. 4, 5 EMER®RICEIT DT GSH



B OFGiR R ORI E2{ToTe, &b
2, BNEBNORERZITO2DIT, 8
BEBEICT v MO IFREETRL,
ff# GSH 8E%ZBIE L1z, TS
GSH EEIZIZEREEHIRBOLINLS
7o, B NEEFER ER S O GSH
SEPHETHERTIZ. 7y FOME
HB L OFROGEZ 87 10~11 B
DRNZIT 272,

B-6. APAP fa&TEMEDRIE

Yoon (2006) D H{EE—IEEL
TUTORETREEZIToT2, 7y b
mFESOuLIZ7E b=~ U V50 ul %
Mz iEE L7, 15,000 rpm T 10 574
EOSBEL ., LE 80 UL 2RIORERE
~BL, ERK[M T CEHREIE., BE
ZRERLK 200 L IZHERE LT, DD
B 50 ul. % HPLC T4#1 L7, HPLC
Ik ASTICIER T (B BMERT.
Tokyo, Japan, D-2130), & — %7
Z—(B M HERT. D-2200), UV fH
2% (HASCBUERT, L-2400), A 7T 7
L—4&— (BXZ8{EFT. D-2500). /
AAXANR—R 7 Y —
Takasaki, Japan) ZfER L7, 77 A
I% Mightysil RP-18 (150 x 4.6 mm; B3R
{bZ, Tokyo) % AV . BEITEIZIT 10%
AR =N 15%EEEEER LIz, A
Z LBEIT35C & L, Fi# 1.0 mL/min,
HMHEE% 248 nom & Uiz, REMHIZ
BT 2L & ORFFREHEIL. APAP 23

42 4y, APAP 7 v VEEHA RS
2.9 4y, APAP TRBE4BE1EDS 5.9 47,
APAP3-GSH #8517 4.7 543, APAP X
NI T — VEETAE A DS 9.0 57, APAP
VAT A VEEER 325 TH T,
B-7. DD FE

o =—PCR IZXBA¥%— 1
DNA O FE, 77 A RDNA D
KEBIFH, O — T U REE, 7T
JANVARIZ—DNF VAT
aviE, 1 RUANVADER, 2 K
A NADVER 3R Y A NVRDIERL,
AWRTANADVER, WMBBEZT T /
TANVADHER, TT /) TANVIIRD
KERE, 77 7 UA VRO IHER]
E. 7y MFI/7uay—2aBIUHA
NI NVOFREL, Z LRI ERE, # GSH
SEDOEIE., # P450 SEEIE. AST
BLOALT EHE, REIALVE VR
EHIZE. GST IEHERIE, SDS-PAGE &
Western blot #TIE. EIEIZ X o7,
Real-time PCR {2 & % GCSh #&=F ./
v 7 B0 DFEFTO PCR ICAWEY
TA4A~—OBFELUTIZRT
(Table .1),

(BEESE~DOER)

AKTTF I UL NVAERNZE2TO
LT, BT ERTZEZES
WZEBEK 6 F 724 BEOERBEEZITT
1ToT-, BBRENIBIT ZEMHERIT,
2 TERRFEWERBEHITHE-T




1To7,

Table 1. Sequences of primers for real-time PCR.

Gene Forward primer

Reverse primer

rGCSh 5-ATG CAG TAT TCT GAA CTA CC-3

5-ACA AACTCA GAT TCA CCT AC-3

mGCSh 5-TCT AAC AAG AAA CAT CCG GCA-3' 5-GGT CAG GTC GAT GTC GAT GTC ATT GTA-3'

hGCSh 5-ATT AGA AGA AAA TCA GGCTC-3 5-GTA GCC AAC TGA TCA TAA AG-3'

rGAPDH 5-GTT ACC AGG GCT GCCTTC TC-3'

mGAPDH 5-TCA CCA GGG CTG CCATTT G-3'

hGAPDH 5-CCA GGG CTT TTA ACT C-3'

5-GGG TTT CCC GTT GAT GACC-3'

5-CTC ACC CCA TTT GAT GTT AGT-3'

5-GCT CCC CCC TGCCC AAA TGA-3'

r: rat, m: mouse, h: human

C. EBRFER

C-1. #Ba% AV 72 AdGCSh-shRNA &%
Yz X B GSHERD ) v I X

In vivo {238 T AdGCSh-shRNA (2
LB v BT UEERETT ORI
{2, #BEE LT AAGCSh-shRNA {2
X5 GCShmRNA D/ v 7 X724z
DWW, FRHERRMEEZ BV THRETL
7z, AdGCSh-shRNA i%, 7 > h GCSh
BoF & A L CTIER L7272 % shRNA
FFIOMRMEREIZL > TRRS, £
72, FERERRIZ K B U A NV ARG,
BRAZEBRTFREIENIZOT, Jv7
7 DEREENEMTHLT v b
OBV CIX 2 BEOMAEE A

THR L7, Fig. 1 IZIXXBETH D
AdLuc-shRNA % ¥ S & 72 % &% O
FARRIZ% LT, AdGCSh-shRNA % &%
S 72 HIBI#E D GCSh mRNA (g
KE | FNEND GAPDH mRNA T
ELFETRLEER, BLOWREA
% GSH ZEDEA %77, mRNA L
SRAZBWTIE, T v MFE R
T35 BRL- 3A 3 X OVHA4IIE M2 T
IZ AdGCSh-shRNA % MOI 20 T3 Hf#
Y X725 TR 80% B3 E BT
YT, Efe, vV RAEFRMIRTH S
Hepal-6 #ifEd & [A#RIZ mRNA L~/ T
K80 EEIWHEA Lz, Ll b
NS TH D HLE MRV T
iZ. mRNA L~V TH 50% Digid i3



BOOLNIEETHS T, WX, ALy MERMRETSH S
GCShmRNA / v 27 X7 D7 =/  BRL3AHIIE L E720 | MENK GSH

B A T~DEELEZ LN DHHEN ESENSTREEL LT 50%E L

# GSH & &0 I, £ TOHIBIZ yral

BOWTED NN, & NHEFMET

%% HLE fla ClIZ ERD bz d C-2. H4IE MfRIZERIT D

572, ¥ AH ¥ Hepal-6 M3 LT AdGCSh-shRNA R DiRET

Z v k¥ BRL3A fAEIZ BT, IR DZEITRIT D

mRNA L~ULTH 80% DA B /R AdGCSh-shRNA BEEZ LD /) v 7 &

BEAD LN b LT M GSH VU MERORFERIFEEOER TITo

SEOBDIIF20% THoTz, —F. T

7 v MEFHIETdH D HAIE AARIZ

(A) (B)

2120 = 60 =
S22 N N\ N | 5 0N = 5§ \§ ‘
= NN N | 8 N §\\\ Q\\f\

E 40 \\ N NN E 20 \\ AN N
g% ! ‘§\§ 1§§ \\:§§ | g N § §§§ 3\\\?%

@) N T N NN 1 I N NN N
s RN B B
g - BRL3A H4IIE Hepal-6 HLE © BRL3A H4IIE Hepal-6 HLE

O AdLuc-shRNA MOI 20
AdGCSh-shRNA MOI 20

Fig. 1. Changes of GCSh mRNA expression and total glutathione contents in various hepatoma
cell lines. Real-time quantitative RT-PCR (A) and total GSH content measurement (B) were
conducted on each cell line after 3 days AdLuc-shRNA or AdGCSh-shRNA infection. Data are
mean = SD (n = 3). *P < 0.05 and ***P < 0.001 compared with AdLuc-shRNA infected groups.
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FOFEE. &b GCSh mRNA L~L,
MGSHEEBL~IWT/ v I X T %)
B’RFEN TV HAIE MR Z VTS
DIZFEMR R % 1T o 72, H4IIE g
iZxt L, MOI 10 B X TOYMOI120 CT7 7
J A NAREREITO, B 1. 2,
336 L U5 B BRI 5 MOLKTERIES
FOBERURTERY ) v 7 ¥ U VR
DWTmRNA B, #U\7EBERBX
DR GSHEEZEE L LTHRETLT,
ZDOFER% Fig. 2 1T,
AdLuc-shRNA % MOI 20 TR S w7z
R Z X B & Uiz, mRNA OFBBEIT
A NVABEREICED LT, B 1 H
BizBW\WT, M 40%BD %7 LT,
MOI 20 B 3 B BH 3% H mRNA &
DD LTRY., 85D BFED L
7= (Fig. 2A),

GCSh & > /%7 BIx U A )V A RKGet%
1 BEIZRBW T, SHREEL L TH
EREFHEORVIIRD bRro
7o L3L, UA VRS 2 B BIC
B TiE MOI 10 B4 Tid 47%. MOI
20 L TIZ 9% DE B FEEHEDR
HFRD B, VA NVARREEICED
53.3 HE TR 75%.5 B B TH 83%
?D GCSh & v X7 BB EDH B RBD
b b7z (Fig. 2B),

RIS GSH & £1% AdGCSh-shRNA
MOI 10 B4 TITERIIA 70 <
FREEL LB LTL, 2BETHRS5%. 3
HE T22%. S HET28% ThH o7,

11

—75 MOI 20 B Tix 1 HE T 18%.2
BET25%, 3AET42%,. SHET
48% DIV H3FB W B AL, MOI 20 FEYLD
J5H MOI 10 e X v %
AdGCSh-shRNA &Iz LB /) v 7 &
T UBhERBEN TV 2 (Fig. 20), fEE
& LTC.5 BED & B GSH & &N
LT =23, FifEOdREESS S H B Tl
ELEBW=HIZ, LIEOKETIL.
AL X 5 MEEEEERIIT
T UANAEREI BT Z
Iz L7,

&

C-3. AdGCSh-shRNA & H4IIE HEfa
BT YT XD MREEEOR
Bl

HAIIE #ERIZ 331F 5 AdGCSh-shRNA
BRI X B MR GSH & B DB
NEYIZ L HHREEICRIETEE
RIS 572, AdGCSh-shRNA %
MOI 20 T3 HHESE, SRR,
FrafEErrs s 7E YL L
THLNTWAAPAPB LI /)
B R IR L, BT 24 BRI
(23T DR ER A R RREE & HER
Bt L7 (Fig.3), 100uM hr 7 U &
VAL TR T ORIV TR
AFERIIN20%THY |
AdGCSh-shRNA FEGLEEII o RERE & B
REBREIIFRO N1, 2
EZxDERED Na T &Y MBI
BWTHETORICBWTHRALET
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Fig. 2. Time dependent knockdown effect of AdGCSh-shRNA in H4IIE cells. H4IIE cells were
infected with AdLuc-shRNA or AdGCSh-shRNA. GCSh mRNA (A), GCSh protein (B) and, total
GSH were determined (C). Data are mean + SD (n = 3). *P < 0.05, **P < 0.01 and ***P < (.00
compared with AdLuc-shRNA infected groups.
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Fig. 3. CCK assay in adenovirus infected H4IIE cells after 24 hour exposure to APAP or

troglitazone. Cell viability is expressed as percentage of solvent treated cells. Data are mean

+SD (n=4).
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Fig. 4. Dose dependent changes of hepatic GCSh mRNA and total GSH content in rat infected
with adenovirus. GCSh mRNA and total GSH content were examined 14 days after administration
of AdGCSh-shRNA or AdLuc-shRNA. Data are mean = SD (n =4 or 5). *P <0.05 and **P < 0.01

compared with control.
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Fig. 5. Dose dependent change of ALT and AST in rat infected with adenovirus.
ALT and AST levels were examined 14 days after administration of AdGCSh-
shRNA or AdLuc-shRNA. Data are mean = SD (n =4 or 5). *P < 0.05 and **P < 0.01

compared with control.
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Fig. 6. Effect of fasting on serum AST or ALT level in APAP-treated normal rats. Serum AST and
ALT levels were measured 24 hr after p.o. administration of APAP. Data are mean = SD (n = 3 or 4).
*P < 0.05 compared with control.
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Fig. 7. Effects of APAP on serum AST, ALT, and total bilirubin in AdGCSh-shRNA infected
rat. APAP were orally administrated 0, 300, or 1,000 mg/kg without fasting. Serum AST (A),
ALT (B), and total bilirubin concentration (C) were measured 24 hours after administration.
Data are mean SD * 4 or 5. ***P <(0.001 compared with AdLuc-shRNA infected group.
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AdGCSh-shRNA

Fig.8. Histopathological examination of rat liver 24 hours after administration of APAP treated
by AdGCSh-shRNA and AdLuc-shRNA. Arrow indicates area of hepatic necrosis in HE stained
section caused by APAP (1,000 mg/kg) treatment.
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Fig. 9. Time dependent change of total GSH content in rat liver infected with Aduc-shRNA or
AdGCSh-shRNA. Rats were anesthetized with ether, and excised livers at 2, 3, 4 or 5 weeks after
administration of adenovirus. Total GSH contents were determined. Data are mean + SD 3 to 5.

##%P < (0,001 compared with PBS treated group.
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Fig. 10. Circadian change of total GSH content in rat liver infected with AdGCSh-shRNA.

Rats were anesthetized with ether, and excised livers every 8 hours. Data are mean = SD (n = 3).

**xP < (0,001 compared with PBS treated group.

C-11. 7T/ UANAEEIZLDAT
I/mY—LZBIT5H CYP BRED
EE)

TF)OANVABEIZIDF b7
oL P450 EEDOEENRD NI
¥». Western blotting (& & » THEMET »
MZEER CYP B FREOEHAELZL
Bk Et L7-, AdLuc-shRNA #5-E£Z

21

BiFd CYP BHEEIIX L T,
AdGCSh-shRNA & EFIZRIT D CYP
HHEBEOELLES Fig. 121277,

Z Dt % AdGCSh-shRNA # 5E(C
BT 5 CYPIA2 DOFEBREITH 20%I
> L, CYP2ElI OFEBREITH 10%HE R
T HEEDFRD H AL, CYP3A2 DFEHR
BB EEET,. WIThbAERE





