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Table 1. Final body and kidney weights for Nr/2*/* or Nrf2”- gpt delta mice treated with NFT or NFA for

13 weeks.
NFT NFA
Control
35 mg/kg bw 70 mg/kg bw 21 mg/kg bw 41 mg/kg bw
No. of animals 6 6 6 6 6
Nrf2 ' Final body weight 30.37 = 1.55 30.17 = 0.95 29.54 +1.88 30.63 = 1.27 29.88 £ 2.23
Kidneys (g) 0.39 = 0.02 0.36 & 0.01 0.37£0.04 0.36 = 0.03 0.37 £ 0.04
Kidneys (g%) 1.28 &= 0.10 1.20 = 0.03 1.25%0.10 1.17 = 0.09 1.25 2 0.10
NFT NFA
Control
35 mg/kg bw 70 mg/kg bw 21 mg/kg bw 41 mg/kg bw
No. of animals 6 6 4 5 5
Final body weights 29.76 + 2.56 29.21 £ 3.35 29.26 = 3.15 30.94 % 2.80 27.59 &= 1.40
Nrf2”
Kidneys (g) 0.35 £ 0.04 0.35 = 0.08 0.38+0.06 0.36 + 0.05 0.31 = 0.05

Kidneys (%) 1.18 =+ 0.06 1.20 + 0.16 1.280.10 1.15 % 0.07 1.13 #+ 0.16




Table 2. gpt MF and Spi- MF for Nr,

*/+ gpt delta mice treated with NFT or NFA for 13 weeks.

gpt assay Spi” assay
Cim® colonies 6-TGR Rand Mutant Plaques within wifli?r?ggli-l Mutant
Treatment  Animal No. 5 Cm Frequency Mean * SD XL-1 Blue MRA Frequency Mean & SD
(x10% colonies  (x 107) (x 10%) Blue (x 107)
MRA(P2)
Wi 25.02 7 0.28 2034 4 0.20
w2 18.00 12 0.67 18.45 2 0.11
Control W3 18.09 11 0.61 11.70 3 0.26
W4 8.24 5 0.61 423 4 0.95
W5 36.99 12 032 050 + 0.18 33.39 8 0.24 0.35 % 0.34
w7 13.95 9 0.65 223 11 0.49
W8 23.09 8 0.35 10.35 6 0.58
NFT 3b5wmg’kg W9 25.11 16 0.64 19.71 12 0.61
W10 12.33 5 0.41 7.29 5 0.69
Wil 15.12 11 073 055 + 0.17 13.95 2 0.14 0.50 = 0.21
Wi3 20.61 5 024 19.35 5 0.26
w14 22.14 15 0.68 15.39 12 0.78
NFT 7b(1vmg/kg Wis 17.64 13 0.74 2277 4 0.18
w16 7.25 5 0.69 441 2 0.45
W17 3.96 7 177 0.82 = 0.56 4.95 0 0.00 033030
W19 2291 13 0.57 2646 7 0.26
W20 11.61 5 0.43 10.98 4 0.36
NFA Zblwmg/ ke war 3249 8 0.25 2520 8 0.32
w22 19.80 7 0.35 16.74 7 042
W23 15.44 5 032 038 + 0.12 10.89 4 037 0.35 % 0.06
W25 35.15 4 0.11 36.09 4 011
W26 24.57 6 0.24 16.74 7 0.42
NFA ‘Llwmg/ ke wor 41.09 8 0.19 34.56 15 0.43
W28 774 8 1.03 10.44 4 038
W29 16.02 13 081 048 = 041 13.32 5 0.38 0.34 +0.13
MelQx * Pl 3.69 141 38.21 2.52 39 15.48
a2-Amino-3,8-dimethylimidazo[4,5-f]quinoxaline; positive control
Table 3. gpt MF and Spi- MF for Nrf2 7~ gpt delta mice treated with NFT or NFA for 13 weeks.
gpt assay Spi” assay
, R . 6-TGRand  Mutant Plaques within .Pla‘iques Mutant
Treatment  Timal  Cm °°1‘§“‘es Cm®  Frequency Mean % SD XL—;71 Blue MRA "ithin XL-1 Frequency  Mean =+ SD
No. (x 109 colonies  (x 10 (x 10%) Blue (x10%)
MRA(P2)
Hol 8.15 6 0.74 6.39 3 0.47
Ho2 24.93 16 0.64 19.62 5 0.25
Control Ho3 20.43 16 0.78 14.04 2 0.14
Ho4 11.43 11 0.96 10.53 6 0.57
Hos 21.87 22 1.01 0.83 +0.15 20.34 5 0.25 0.34 £ 0.18
Ho7 12.15 12 0.99 13.14 7 0.53
Hos 10.26 5 0.49 10.44 2 0.19
m’g:;bsw Ho9 28.80 17 0.59 26.01 7 0.27
Hol0 24.71 19 0.77 2178 13 0.60
Holl 20.34 13 0.64 0.69 = 0.19 21.69 12 0.55 0.43 = 0.18
Hol5 1022 19 1.86 12.69 7 0.55
NFT70  Hol6 10.22 14 1.37 12.24 5 0.41
mghkgbw  Hol7 19.40 40 2.06 18.54 9 0.49
Hol8 18.23 24 1.32 1.65 £ 0.37 % 19.62 7 0.36 0.45 = 0.09
Hol9 11.48 5 0.44 11.34 0 0.00
Ho20 16.56 27 1.63 13.86 5 036
nl:‘;l‘:‘g zblw Ho22 18.77 a1 218 3672 12 033
Ho23 11.16 11 0.99 14.13 4 0.28
Ho24 19.67 4 0.20 1.09 + 0.82 15.66 12 0.77 035 + 027
Ho25 16.74 12 0.72 17.64 8 045
Ho26 11.16 10 0.90 927 3 0.32
n’:‘g‘;& ﬁv Ho28 4.10 4 098 3.69 3 0.81
Ho29 14.99 11 0.73 14.04 7 0.50
Ho30 18.14 15 0.83 0.83 + 0.11 23.58 9 0.38 0.49 +0.19
MelQx ° Pl 446 189 4242 351 33 15.48

* Significantly different (P<0.05) from the control group by Dunnett’s test.

22-Amino-3,8-dimethylimidazo[4,5-f]quinoxaline; positive control



Table 4. Final body and kidney weights for F344 gpr delta rats treated with NFT and antioxidants.

. . Kidney weights

Final body weight (g) Absolute (g) Relative (g%)
Control 2553+ 27.7 1.79 + 022 0.70 = 0.02
NFT 2337+ 1637 1.82+ 0.12 0.78 += 0.02™
NAC 2613+ 114 1.97 = 0.08 0.76 = 0.03 "
SAA 256.0 + 16.5 1.88+ 0.16 0.73 = 0.02
aTP 246.8 + 183 .72+ 0.10 0.70 = 0.02
NFT/NAC 231.8+ 13.7° 1.92+ 0.10 0.83 % 0.04"
NFT/SAA 2313+ 165" 1.89+ 0.11 0.82 % 0.03"
NET/aTP 2473+ 11.8 1.99 + 0.11 0.80 + 0.03”

* ** Significantly different (P<0.05, 0.01) from the control group by Dunnett’s test.
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Fig. 1. Body weights and food consumption of Nr/2 " or Nrf2 7~ gpt delta mice treated with NFT or NFA for
13 weeks.
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Fig.2. gpt MF for Nrf2 ** or Nrf2 7~ gpt delta mice treated with NFT or NFA for 13 weeks.
** Significantly different (P<0.01) from the control group of respective genotypes by Dunnett’s test.

# Significantly different (P<0.05, wild type vs. Nrf2”-type in each groups ) were adjusted by the Holm-
Bonferroni method.
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Fig. 3
Body weights and food consumption for F344 gpr delta rats treated with NFT and antioxidants.
* Significantly different (P<0.01) from the control group by Dunnett’s test.
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BAEAEBRTIEENIBYHERLEDREMRERICET 2%
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SHETEE  EHH BRI RRBTRFRFLREEER B AEMBEEMN MR

WEEEE

Fx 1T T E TICERMABEBEEFESR (CYP inducer) 12K 0 EEA SN B IEMRREREROS) A FFHR N
IARMEBTRIC B S A AfREME AR L T& =, LavL, CYPinducer TH-ThH I 7 1Y —ATROS
BEA LRWEES ROS EEANEILA b U ADHERIZEN LR WGE THIFRBAREERARRS
NHZERNHY, FOMFITHMEIZ 2> T\, 22 CHE, I 70 Y —AROSELFETHD
NADPH oxidase NOX)IZE B LT, T v FIFRESARERBRRICB W CHEIBHEETTE L £/ TGS
PEFE DR ABEF~D NOX DG ERF LTz, 7 v MNFZERERNATT V%AV, N-diethylnitrosamine
(DEN) % fEERNZRE L, 2 B%» 57 o —4—& LT malachite green (MG) % Bl & 5\ T NOX [
EH(Apocynin; APO ; BRKIRE) D D WITHBRLAIEERLE L Y 7 = vy b > 5 EMIQ ; 8ok s) &
%ﬁbr@ﬁ&%%sﬁﬁﬁnt@ﬁﬁﬁﬁ$rammﬁﬁéﬁﬁfétwﬁ%%mﬂéﬁﬁbto
e — & —FE 1 BRERBICEECEVES TR EZT o 7o, BEHIMETRICIKZ L, MK
EVERBRELZEET D &I, FFIBREZ IR L., HEAMZOR R O AR LT 217 -
7o MIBRALFERIREIC LV 2FICERIESHER SN, FRORKEOBE,. MG BEIZ XY FFai
DS AREEFEIE D glutathione S-transferase placental form (GST-P) BEMEMMAE S HENT U, GST-P (BN
D Ki-67 HMEMARER K O active caspase-3 BRI iR == 0N AME TR 2 7R L72, APO OFFRIC LV #h b
OEEMETIEI 720 LIIAMER %27 LTz, NOX A ROHERL /> Téh 5 p22phox, p47phox & ¥ NOX4
DFEBFEHRETLIZE 25, GST-P BIEREN O p22phox K O p47phox BHEHIRRA APO B2 L v
H 72 LIHMER 27~ Lo, NOX4 DRBUIERGOEEIIR)» o7, ULV, MGIZ X BHFRIBA
JEETERICIE NOX, I p22phox DREEM/RIZ X7z,

i AR MERSRNWI L BWALNERY | ROS ITHREES
BMEREL L EOEWE L, ERNICERE AUz FFRRAR O RS FE R IR I BN D #7272 AR
nd & FFEcB T 558 THEOB(L 2 45 b Do FHIRAERIEF OB KD b TN D

cytochrome P450 (CYP)NZ & VU BE M D RS
MiCERSh, ThiZX5ER, IBE. &kl
K DRk & Te iy FER R E DR A OFEAEICEHE
5 ENHFROICHONTWD, SHEBIEE
DFTRT 2RI N—7Tid, EMHEETE
#l (LUF. CYPinducer £\Y9H) 12X 2 CYP DF
ERR 7w Y — AR DIEERRTEROS)DE
EHEINEB L OZIUC E HB(ER b L ARE 2
TEHZ LI L VFRPAREERZ T Z & 2K
4 L T & 7=(Kuwata et al., 2011; Shimamoto et al.,
2011; Morita et al., 2011; Tawfeeq et al., 2011;
Hayashi et al., 2012), L72>L. CYP inducer TH o>
TH I/ 1Y —5TROS EELLZWEES ROS
FEANBREA PV ADHERBIZENDRWESETY
FFRPAREERREC D72 L, CYP FE, ROS
BEARBLOBR b ARLT Lo FHEEE
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HMBAIZRIT D ROSEARE LTI 7 r Y —
LRI P RUTHRIAL BTN ED, BEE
H T % NADPH oxidase (NOX) & F& 23 A & D EEE
PEDEEE, HEH ST\ (Block and Gorin, 2012),
NOX2 (gp91phox) MFFHFEKSL~ I 07 7 —U7
EOERMICIKT 2EEMZHE S f.0897%24
F & LT 1999 FFIZHE S TLIR, NOX2 DA
77 (NOXI, 3, 4, 5 CNZ DUOX1 B L2)
DSFEIR VTR R &, 3 AUMERRIZES 1T % ROS EEAE
ReELTOERENRHALNZRY 2>0b 5, —HD
NOX DOfifiEt 7 = = » M IMIELTIN X T, /e
., I Fa U FITBIOEECbSH L, %4
DR E 0 BIRBIE AN OHEEEL TWDZ &
B ok 72> TWA (Choietal, 2015), & 5B,
NOX (If# 7= v b & L CHIRARER 5
(pzzphOX) &R R4S ( 47phox’ p67phox’ p 4Ophox,



Racl) 2&bEF6, Z bl JUOREY
2=y hOEL OHEAEDLEIZL D NOX BEEHE
DR XA, B & 2 HIIRIC B W TTERRY S F DER(E
Rz LT D,

— iz, NOX X NADPH # &H & L THE—5%
F I RS—FFT FEEALE L, superoxide
dimustase {Z & ¥V 1#@88{r7k5E & L, Fenton G742 L
ENLTCe Raxv o U NVEEEAL, £, 4F
Tk 3 D myeloperoxidase DYEMIC LV R HEHE
RMRAFEAT D (Kalyanaraman, 2013), NOX 32
D X 572 ROS EAIR TH 2D & MR HEIPIE R
RERF L L TOREBHEV, BB DE
ZHFIZ BT, TGF-1 (Boudreau et al., 2012),
NF«kB (Wang et al., 2011), Wnt/B-catenin (Kato et al.,
2012)& %V i& PI3K/Akt (Huang et al., 2012)72 & %
LT, EEMROHEIEST A b — 2 2 O,
MEFHE, BH, BERL, PAOERIZEDS
FEREE LU THBEL TV Z LR RENTND
(Block and Gorin, 2012),

JFIBIZ 3 C NOX DG 2RI HfgE LTx
B ) —VEERMEDT NV 3 — VT (Thakur et
al., 2006), 2l « FERRET /L (Liu et al., 2008) X
& CHEIS TR BT 5 /L (Chaterjee at al., 2012)
DEHNTHRY, 7 v —HfEOFEEI N
NOX %41 L7z ROS EEA D TLET 5 Z & THHRED
HEITT2Z ERRINTND, FBIHIFEEET
NIEWICEIEI SRR 525 T & T NOX D%
B BaE L TR E B b2 Eins ¥
(Matsunami et al., 2010), NOX FHEX|TH 5
apocynin (APO) ¥ 512 X 0 FFREML 3R 3 5
ZEBHLER STV (Luetal, 2006), =g
BEEfERUIC & 2 REREATIEIE T v = — AR RE R PERT
R LI, FET L a— RIS ITFR NI
ot < FFRRAEIE 2 R CTIF R AWz 2 TR &
ELTHBNTERY ., IHET OFRESEDHEND
E hOFRADY R L7225 Z ERBREESHTHD
% (Sheedfar et al., 2013) , NOX 23BEE 3 2{L%EH
EEDEEL LTI, peroxisome

receptors-activated receptor o (PPARa) @ agonist T
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B Wy-14643 137 v 73— HIRIZ BT 5 NOX A TE
PED ROS FEAIZ X 0 FFHERR ORI MRS 7 % 75
W5 & A paTM D pull = U R E VN EEBRIC
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RIS R 2 TR HEE S I S D,

REHED 25 FEDHEIZBNT, CYPIAB X
T CYP2B inducers T# % piperonyl butoxide (PBO)
%7 v MFZEBEEENAET VICER L TRIL
7z & 2 A NOX DEEET D RTEMRZE DRI
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Diet tL8) ZEMICHREE L. HRRBRIC & AsRAEA
BoHzEHExlz, BWIEECHEN, REBR3EE
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5% 7 L7 (Sundarrajan et al., 2000), APO (Chirino et
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B U7z, Mgk v Mz ol L CliRAE(LF s
FIcH L7, MRAEMFHNBREEE S LT, 72X
NRIXFUVBETI) F A7 25—E (AST), 7
F=VT I TR T 2T (ALT), T4
UAKRRATZ 7 &—E (ALP), 7/ =—2R (GLU). #&
a2 L AT r—/V (T.CHOL) BX O YV 7V &F
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HY - SRR LRI SR I 4% /3 T RV LTV
Te NCEELE®E., X771 B2 IToT,

REARBRFRER L OEER e ekt
ERAY. %0

MBEORRIEYRIC~~ bR Y v - =
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J—IVIRTC 30 SyFLER L%, Ki-67 BLTY
p22phox {22V T, 10 mmoll 7 =T R U 7
LFEEHR (pH 6.0) (ZIEE L, active caspase-3 (Z-D
WL, 10 mmol/l 7 = B b U U MEREIR (pH
.00 ZRIEL ., A— b7 L—7 121°C T 10 I
TG SEHURELZITV., BRICR S ETH
AT, MWTEFEYMETTryF 7L,
= U AL Ki-67 HLi (50 f£ 43R ; Dako, Denmark),
7 % X HL cytocrome b-245 light chain HifE (200 1% ;
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caspase-3 (300 #FR; Cell Signaling Technology, Inc.,
Danvers, MA, USA)% i\ T 4°C TS &4
7o RUNT, ZIRGUELIFE D FUS 1L Vectastain Elite
ABC kit (Vector Laboratories, USA)%& vy, 3,3°-
TI/INDVATLYFEESER, ~T b
VU THRERERE Lz, D O NOX EAK
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Technology, MN, USA)¥ & UYL NOX4 Hifk (1000
f ; Bioworld Technology, MN, USA). B3 AJZE
I L LT 5 GST-P Hifl (1,000 fE#HHR ;
Medical & Biological Laboratories Co., Ltd, Japan)

% 7z, p4Tphox, NOX4 3 LT GST-P D¥fa
FMEIF EFRICHE U=y HURBIRLE AT 2 ns
o7, GST-P BRI AJRE T LART D & FIER
{Z (Haraetal., 2014), E& 02 mm 2 EOREH L
mE. £ L CHIROMRERE LN L. B EmEY
7D OEIBUEEZHEH L, Ki-67, active
caspase-3, p22phox, p47phox 35 L TN NOX4 [GH:HF
#AMLIT GST-P M B DNER, Ki-67 36 & U active
caspase-3 BB RERLIL T o & AIZBA TS GST-P B
PER LS ORI 1000 ELL EDOFFHEIRS =0 ©
BaRERDI,

R ETRAT

EET —F I OWTCESER L OEERZES R
Dz, TRTCOFT —F T OV T HEEM 2 A,
Bartlett 1 CHOBAHER L%, —RES#K
ST EAT 2T, BREDRD bILIZHEIL Tukey’s
multiple comparison test %17 > 7=, Bartlett #& € CT%



SE Tl o T8E . Steel-Dwass multiple
comparison test % FEHE L7,

(R m~DEE)

BEEBRITIEHIC I 2ROBERERTHY
72, BT CERBRERT TRERD 5 O i
WWEVEZL., 85 2 2ERITR/RIZEZ
Tre T, BEE. FEICH o TL, BHE
TREZEOHMAMER & OKEE S ENIRT
(NIH) 23 E3E LTV 2 BB T2 01 K5
A NPT,

C. WroERER

R AP. RS RICER LT REED 2
PT, MG+APO & ERET 1 ILASSET L7z,
MG+APO (fREEDEM DFETIE MG H 5\ i
APO MLBIZ L BB TIT e h o7, MG HMB X
OFRABEICRW T, SREBE L i LT, ABREIR
PR L OHIRBICEREICERREITRD b
3o 7=(Table 1), XK ORI IFERIISREEL
el LT, MG R Z OB B CHINME
%R L, A ERIT EMIQ SFRABICBVWTHE
EmLE,

MR FRE TITR BB~ MG BEIEE
IZBWT ALP B L O T.CHOL A B LT,
EMIQ BfFEE Tk, MG BB LB L CHE
BEREECED Uiz, EMIQ fFAEETIX. MG B
MEEICHER LT TG DIETEM A A b7 (Table
2), IEFE & 4% & (Kojima etal., 2009), ZA<EK
BROXTREED TG B L O T.CHOL 1T ENZ1 7.5
BRIV 2FEOEEER LTV (TG DEHE
4248 mg/dL =55t LAEABR D *f FEEE 316+128
mg/dL ; T.CHOL D IEFfE 4442 mg/dL 1Z%f LA
Bk Ot BREE 90+10 mg/dL),

AR ERVERANT Tk, BB W TR
Fads (BARmAatE, Z2RatE, AFERME R YT Et)
VRO B ALz, FFHIET LS TE A ORE (B
DB IR IZRA LN, \OREROET
o Tn, SRR CIX. SHREEIC

~, GST-P BB/ D50 MG BMiEE, APO
fF RS JOVEMIQ fFABE CIIE B ICHEMN L7223,
APO ffAEEIZEBTIE MG BUMBEIC B L, A
B L7z (Fig. 1), GST-P (BB OEREICHEE
AR Dy o To b, MG BB CIIstBREEIC B
~HEAMEA A2 R L. APO RRIBRIC DV it BREE
CRBREICEE o7, EMIQ fFFABEEL MG BLAhEE
EERRETH -7z, GST-PBBHEEANOITHRD
Ki-67 BHEMIAERIT, BREREBI RN H D
D, MG BB Tt BERIC I, SIMER % 7R
L7 (Fig. 2)o APO fFRIBEIZ DWW CIEXIREE L A
BEIZEE o7z, GST-P GHERLS OO
Ki-67 BRI 1T KL E D BT A e hs
27z, GST-P BB OO active caspase-3
B PEARAREE b ot FREEIC LR L MG BB, CHENME
Mm% L. APO SFABCRB W THEMMEIN R bh
7= (Fig. 3), EMIQ A& Cid, *FREER X OYAPO
GERBEIC R, BEICHEM U7, GST-P BB
S DFFHIBL D active caspase-3 BHEMIIERIT & R4
DEERR LTz, NOX EEEOBMRES ThH D
p22phox. p47phox & TN NOX4 DFEBREHF L= &
Z A, GST-P BRI D p22phox & T p4dTphox B5
PEHIFERIC MG 85D b 32 BB T e h o 1o i3,
APO 512 X 0 2 BIXEE Z2BH 220 L
fEM A5 B A7 (Table 3, 4), NOX4 DIFEIHIZH S
IR E DFEBII IR o T,

D. B

FEIFET V2 I BN AET VICEA L
& Z A, Ty MIRALGRERRIEEZR L, T
W TR E D b P EE ORI LB ER S iz, =
AU X D IERARFET VRS LT B & & D3RR
S, FZEERERATT BV CERIE
Bt A LRI S E THREN VS, Bl
FhfaE 2 EALVE T v MIE 2 THERFENICBIE LT
eIk, FFIBROARISLITBERBAA 2 B ICTER
D2EREICHEML, Z0%, 6 BTAETIZW
STE AR L 17T BETIZOTMICEmT3 2 &
DBHE XN TV B (Gautheir et al.,, 2006), £7=. AT
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JEDRRRF I DWT T v b DOEEZE S FIRFICBER
ENTND, E-T, SEBESNIZELEORE
VR 8EM) ERBRLIZbDTHY,
BENSFEEOREHEOIXb X 1TBZELLJE
P OEICER L -EEEZRKBRLIZ D LE
Z bbb, k70, ISR 28 5 e REME
{LIERRD 5NN &N BIET Lo — LB
K ORIEEPETH BIET L2 —NPEEIEIFERARD
RREEZERL WA LT SN 5,

4B, WBRME L L TRV MG I3kEDERKL
BRET, TEMCHHESORBICER S, £,
REEEEZRTZ 0D, KEFEIBWNTAIE
FROIREEE L LA ERA ST
(Srivastava et al., 2004), L7>L ., BB AMERBREE
NTNWB7ZH, BINEDFHEINEICB W TERIEKE
i ~DOFERIFEIE X3 TV 5, KIE National
Toxicology Program (NTP) C3Effi X #1172 MG IZxt9
5T v bo 2 FERBENAMERRTIX, o T
AR AE B OV R AR A A A R - s, LR
R DR AEBFEICREOBMR A LN TN
(Culp, 2004), EEFTMEZ DWW TIE, —#BO in vitro
RERCHEDRERIE LTV DA (Fessard et
al., 1999). invivo B CTIIRMETH D7D

(Mittelstaedt et al., 2004) . MG 2 &E=@=EEH T
HAEREMIIEETER VL O D, AL M2 DNA
BELFET HEEEEDE & OFmIIELNT
W, F7o. MG TRl ORI E BN s
B0, FFHIROIERBERD bI2nZ &6 (Cul
etal, 1999), EMHAHERFE L OFEMEEZ RS
RNFER AT 2R T A ELEST D,
FIT, RBEOBMICAILTIHEI /7 n Y —4
ROS EEAIRE TH 5 NOX (25 B L CHFETS ARE
DEEIT 272,

Z DOFER. GST-P BBHER O L ERE. Ki-67 Bt
AR | active-caspase 3 BEMEMIEZRIZV TS MG
W2 X0 EIN®H 2V IMER &R Lo, NOX &40
L 7= KRB FEIRTFRY 72 ROS BEAE & 2RI 72
ROS FEADFEZ R T 5 HEY T, APO X EMIQ
DHFASR BT LTz, BIRARE., WIS

LOTHR b= R/ 5 APO - & 2 I
MR AL MG IZ X 2 IFEM ARERFIZIZ NOX
DOREEZTFRT DRI ELNZ, THICEEL
T. NOX BEEROMERAS T D p22phox,
p47phox KUY NOX4 DFEHL %z Sl b R iR
FLIcEZ A, GST-P BN p22phox KT}
p47phox BEIEHIAE RN APO # 5 X v il 22 L
MER %27~ L7z, p22phox i NOX1, 2 8L 04
DOERSYFTH Y, pdTphox (Z NOX1 BL 2 D
WL CThH DD (Block and Gorin, 2012) , HLEH)
BARR 7255 SR 1T p22phox DHRBLRERK G HE LN
Too LAEX Y NOX &5F. HFiZ p22hox 25 MG (Z
& DITETS ATREDTERUZBE & L T 2D FIREMEAS
EZxbhiz,

APO (4-hydroxy-3-methoxyacetophenone)id:
Apocynum cannabinum <2 Picrorhiza kurrora 78 & @
MY OZENOHBE. SN REREDE TH

D, AEMESCHEEMIRO NOX &M% Mf5
5T ERHESIN TS (Stefanska and Pawliczak,
2008), € DOIHIHEF IR S TH2RN
B3, p47phox DHIILE~DOBAITHE L ZE 2 5N T
BY | H0,%° MPO DIERIC & Y k& hviz APO
Z v (APO D 2 Efk % & Te) A3 p4Tphox O thiol
EEBTHILICLDEEZDN TV, 5L
APO (2 &% MG DT3RS AMIRIZIRICEEE LT,
FEETRD LNV B DD, pdTphox DFEIE
AR A O, &b, SEIOMIETIE, APO
(2 & % p22phox OFHMH G AKICHEE TE L
&G, p22phox DFEEBIZEH APO S5 LT3
ZE bR ENT,

EMIQ IZHBILIER 2 Fo e F v oig 4tk
THY, TEF AT B L TR~ OB
<. EA~ORINERKIRICHES N TNDZ &
Mo EDRBEIBILD > TS (Valentova et al.,
2014), ZIVE TOF A OFF3E S — 7T, EMIQ
1LY RFHEH|TH D oxfendazole (Nishimura et
al., 2010). piperonyl butoxide (Hara et al., 2014)33
T phenobarbital (Morita et al., 2011) (WL h
CYP1A/2B #3&EH#(). B-naphthoflavone (CYPIA F
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#EX) (Shimada et al., 2010; Kuwata et al., 2011)IZ
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<> xantine oxidase DK EH AL TWBR, 7V
I UNCHERIN S - R TiE NOX O#l%h
B IR SN TWVW5D (Jones etal, 2012), - T,
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MG OREERENEE LD IR 2V, FFER
ATaE—va MERPBEICEE T-EEZD
iz, NOX BEEE Sy F D5 4 Tk GST-P Btk
WA O RR B S X R R BRRICIR 2 b
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Table 1, Final body weight, liver weight, food intake, and water intake in rats treated with
MG with or without APO or EMIQ after DEN initiation$

Group CTL MG MG+APO MG+EMIQ
No. of animals 11 13 9 12
Final body weight (g) 276.7+£14.1 277.6£9.7 282.1£16.3 280.7+13.7

Absolute liver weight (g) 8.26%0.73 8.70+0.44 8.73+0.72 8.88+0.62
Relative liver weight (%BW) 2.98+0.17 3.13+0.08 3.10+0.20 3.16+0.152
Food intake (g/rat/day) 9.5+3.4 9.3+3.4 9.4+3.2 9.6+3.1
Water intake (g/rat/day) 17.3+2.2 18.6+2.7 17.5+1.9 16.4+1.7

Abbreviations: CTL, control, MG, malachite green; APO, apocynin; EMIQ, enzymatically
modified isoquercitrin; BW, body weight; DEN, M-diethylnitrosamine.

5: All animals were subjected to two-thirds partial hepatectomy at week 1 after starting MG
promotion.

Data are shown as the mean + standard deviation.

a: p<0.05 versus CTL (Tukey's or the Steel-Dwass test).



Table 2. Blood biochemistry in rats treated with MG with or without APO or EMIQ after
DEN initiation$

Group CTL MG MG+APO  MG+EMIQ
No. of animals 11 13 9 12

AST 82+5 81+4 804 80x6

ALT 48 =7 48+ 4 47+ 5 B2+6

ALP 1673124 1517+ 71* 1582+ 102 1389+ 9babe
GLU 160+ 36 136+ 18 150 + 29 151+£19
T.CHOL 90+ 10 80 % 62 7847 69 % 5abe
TG 316+ 128 327+ 71 293 + 102 265 & 92

Abbreviations: CTL, control; MG, malachite green; APO, apocynin; EMIQ, enzymatically
modified isoquercitrin; DEN, A-diethylnitrosamine; AST, aspartate aminotransaminase; ALT,
alanine aminotransaminase; ALP, alkaline phosphatase; GLU, glucoase; T.CHOL, total
cholesterol; TG, triglyceride.

$: All animals were subjected to two-thirds partial hepatectomy at week 1 after starting MG
promotion.

Data are shown as the mean + standard deviation.

a: p<0.05 versus CTL (Tukey's or the Steel-Dwass test).

b: p<0.05 versus MG (Tukey's or the Steel-Dwass test).

e p<0.05 versus MG+APO (Tukey's or the Steel-Dwass test).
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Fig 1. Quantitative analysis of GST-P+* foci in the liver of rats after DEN initiation or DEN
initiation followed by MG treatment with or without co-treatment with APQ or EMIQ. (A)
The number of GST-P+ foci in each group. (B) The area of GST-P+ foci in each group.
Columns represent mean and standard deviation. P<0.05 (Tukey’s or Steel-Dwass multiple
comparison test).
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Fig 1. Quantitative analysis of Ki-67+ cells in GST-P* foci and non-GST-P+ foci in the liver of
rats after DEN initiation or DEN initiation followed by MG treatment with or without
co-treatment with APO or EMIQ. (A) Representative images of Ki-67+ cells in GST-P+ foci
in rats treated with MG and MG+APO (x 40 magnification; margin of the focus is marked
with arrowheads). (B) Quantitative data (%) of Ki-67* cells in GST-P*+ foci. (O
Quantitative data (%) of Ki-67+ cells in non-GST-P+ foci. Columns represent mean and
standard deviation. No statistical significance is detected in each data by Tukey’s or

Steel-Dwass multiple comparison test.
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Fig 2. Quantitative analysis of active caspase-3* cells in GST-P+ foci and non-GST-P* foci in
the liver of rats after DEN initiation or DEN initiation followed by MG treatment with or

without co-treatment with APO or EMIQ. (A) Representative images of active caspase-3*
cells in GST-P+ foci in rats treated with MG and MG+APO (x 40 magnification; margin of the
focus is marked with large arrowheads; positive cells are expressed with small arrowheads).
(B) Quantitative data (%) of active caspase-3+ cells in GST-P+ foci. (C) Quantitative data (%)
of active caspase-3* cells in non-GST-P* foci.

deviation.

Columns represent mean and standard

* p<0.05; ** p<0.01 (Tukey's or Steel-Dwass multiple comparison test).
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Fig 3. Quantitative analysis of p22phox* cells in GST-P+ foci in the liver of rats after DEN
initiation or DEN initiation followed by MG treatment with or without co-treatment with
APO or EMIQ. (A) Representative images of p22phox* cells in GST-P+ foci in rats treated
with MG and MG+APO (x 40 magnification; margin of the focus is marked with large
arrowheads). (B) Quantitative data (%) of p22phox* cells in GST-P+ foci. Columns
represent mean and standard deviation. *, p<0.05; ** p<0.01 (Tukey's or Steel-Dwass

multiple comparison test).
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Fig 4. Quantitative analysis of p47phox* cells and NOX4* cells in GST-P* foci in the liver of
rats after DEN initiation or DEN initiation followed by MG treatment with or without
co-treatment with APO or EMIQ. (A) Representative images of p47phox* cells and NOX4+
cells in GST-P+ foci in rats treated with MG (x 40 magnification; margin of the focus is
marked with large arrowheads). (B) Quantitative data (%) of p47phox* cells in GST-P+ foci.
(C) Quantitative data (%) of NOX4+ cells in GST-P+ foci. Columns represent mean and
standard deviation. No statistical significance is detected in each data by Tukey’s or
Steel-Dwass multiple comparison test.



