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I Nef2/ ARE {5538 R TG 7 X B 0RG M 8 107 P2 T 48 (NASH) KRR VE FA LT . 77 3% 6 SPF % SD K B BE BL 43 9 1
41 BRI, B ITHL(6.93 grkg ') SRR H A 4L(3. 465 g-kg ™) BIBRIE AU (3. 465 g-kg ') HEABISE A (0.5 mg-kg ™) R
FH i B ek i 7. NASH BEAY 5 g B8 Ga) Rk 55 8 i JF: 1R) Ak 25 24, BBUMF A I K BRIV 79 0 R L S R il (ALT) |, R & &R &k
¥R E (AST) LA Mo il B8 & JIH [ B2 (total cholesterol, TC ) , il = Bg ( triglyceride, TG ) , & % & Big 2 11 IH [&] &% ( high-density
lipoprotein, HDL-C) , It % B g 25 1 IH [% % (low density lipoprotein, LDL-C ) 7K 5, BUCER 0 iF4H R AT I K E - 40 (HE ) 3L 4, 15
I S B3 ( Western blot) 5 i3 % 5% PCR ( RT-PCR) 32 | %2 JIT A 40 Bt i 2 3k 25 A 1 ( Kelch-like ECH-associated protein 1,
Keapl) , B A F E2-5CH A F 2 (nuclear factor E2-related factor 2,Nrf2) , it 5 4L 18 J5 i 1 ( quinone oxidoreductase-1,NQO1) , [fil £I.
N[ | (heme oxygenase-1,HO-1) # 15 mRNA kKT, SR A5, 5IEH A L HAH K R g TC, TG, HDL-C,
LDL-C K IfiL 7% ALT, AST 7K F-Fh i , AT E A5 B 48 B 2, T AE Keapl 235 B B AR, Nief2, NQO1, HO-1 # H 55 mRNA 3£ ik & J+ &%
(P <0.05); 5EIRIZA LU, 45 4 25 AL 1§ TC, TG, HDL-C,LDL-C JIfit i ALT, AST sK V-7 AN [ B B AR, JHF Ok 5 34 2%t 5 AN [
FEHE WO, B 18 R V0 2 AR D R A, 2% 45 25 4 R BURF B Nef2, NQO1, HO-1 25 1 5 mRNA Rk A NRI R T (P <
0.05,P <0.01) ;{HXF T Keapl R ILTCH BAET . ik 2 HA B LA LG 7 o7 G830 2 U N2/ ARE {5 5 38 #, M1 35 2
B0 AL IV I, BT VR AR TR P AR T I A R B
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Effect of Combined Prescription of Linggui Zhugan Tang and Yinchenhao Tang
on Nrf2/ARE Signaling Pathway in Rats with Non-alcoholic Steatohepatitis

GUO Yi, LI Jun-xiang, MAO Tang-you, CHEN Chen, XIE Tian-hong,
HAN Ya-fei, SHI Lei, TAN Xiang, HAN Hai-xiao
(1. Dongfang Hospital, Beijing University of Chinese Medicine, Beijing 100078, China)

[ Abstract | Objective; To observe the effects of combined prescription of Linggui Zhugan Tang ( LGZGT)
and Yinchenhao Tang (YCHT) on Nrf2/ARE signaling pathway in rats with non-alcoholic steatohepatitis ( NASH)
from the perspective of oxidative siress, and investigate its mechanism for treating non-alcoholic steatohepatitis.

Method: SPF grade SD rats were randomly divided into normal control group, model group, sulforaphane group
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(0.5 mg-kg '), LGZGT group (3.465 g-kg '), YCHT group (3.465 g-kg ') and LGZGT + YCHT
combination group (6.93 g-kg™'). High-fat diet was given to establish NASH models, and the treatment was given
at the same time for 8 weeks. Then the serum was harvested separately to detect the levels of alanine
aminotransferase ( ALT), aspartate aminotransferase ( AST), total cholesterol (TC), triglyceride ( TG), high-
density lipoprotein (HDL-C) , and low density lipoprotein ( LDL-C) ; part liver tissues were taken for HE staining;
Western blot and reverse transcription PCR were used respectively to detect the protein and mRNA expression levels
of Kelch-like ECH-associated protein 1 ( Keapl ), nuclear factor E2-related factor 2 ( Nrf2 ), quinone
oxidoreductase-1 (NQO1), and heme oxygenase-1 (HO-1). Result: As compared with normal control group, the
levels of TC, TG, HDL-C and LDL-C in blood lipid and ALT, AST levels in serum were increased; liver fat
became obvious; the expression level of Keapl in liver was decreased; and, Nrf2, NQO1, HO-1 protein and
mRNA expression levels were increased in the model group (P <0.05). As compared with the model group, the
levels of TC, TG, HDL-C and LDL-C in blood lipid and ALT, AST levels in serum were decreased in various
treatment groups, liver pathology was also improved to some extent; and Nrf2, NQO1, HO-1 protein and mRNA
expression levels were increased in treatment groups (P <0.01, P <0.05) except YCHT group. However, the
levels of Keapl didn’t show obvious differences among the treatment groups. Conclusion: LGZGT and its

combination formula may improve oxidative stress to prevent and treat NASH via activating Nrf2/ARE signaling

pathway in the liver.
[ Key words ]
Wenyun Qingli method

AR P B W 24 s (NAFLD ) S iy 22 Ff i [A
S R, LART S 5 240 1 B i 22 1 A i U 3 R Oh e ik
B — 2B , B 45 I 175 05 M B 4l P i 5 I (NAFL)
AEORS V£ s W7 v AF & (NASH ) Je R 5G9 i 68 1k
(NAC) . JLrp  NASH 2 54l ¥ 5 15 1 1m) AT 98 5% 72
i P BEERE EA YT o UTAF K, NAFLD Y /Ui
B TE e, W 8 AN NAFLD 8 % ik 20% ~
33% ", EURITIA K B8 K AP | Ak R N R AR
E AL NAFLD % /E & R 3N E %W T
E2-JCHR A 7 2 (Nrf2) /Nef2 SR04 4804k J2 17 ot 1F
(ARE) i #% J2& A I 1R 70 40 10 17 24 HIL o v B B8 0 £
538 e 2 — |, HRT DA R0 R HLAR S AR UK
PP DAL D Y 208, 9 IR S0 35 1k 4 Jo % i 4
M, D R 5 S R H AR e (iR e )
(22 177 ), Z2 4R R )2 B T NAFLD il PR A
I TR AU A AT I SR, SR
V055 0 R T AR NASH R BRI I 2 AT 2 BE K
VL e B AR A — MR L o =
RAWETE , A WE 50038 33 F 58 Nef2/ ARE {5 5 3 B
LRGN Rl F R i — P R R R
Hi5 5 00 W 1 45 75 xF NASH g9/ FIBLHL, o il

PR 3 LR A AR 3
1 #HE

L1 s Rkt HEE SD KB 60 H, ik

Linggui Zhugan Tang; Yinchenhao Tang; non-alcoholic steatohepatitis; oxidative stress;

(100 £20) g, Wy F b5 37 D4R 5256 3 ) F R A R
NFDL B A REIES SCXK ( 5T)2015-0006 , 7 BF 5%
P EG R PRI E R (T
BUCM-4-2016041201-2001 ) #it 1, £ & v [ 16 # Z&
RS RS W IR T RN o TE R 4R P A A R
ML = AR R R 4L T A 88% F At A B + 2% R [E
B2+ 10% $ 3, B RHE P 3 DR BR S | A2 77, 6 4K
JFH SCXK ( 57)2014-0010,

L2 259 Rl BBRE D (KPR 18 g, 18+
9 g, RE 6 g); BHEARHY(KE 12 g, R ¢, H
K6 g, KHHEO6g), 5HH2 IRz, BRHH
20 J7 FORE , eh b st B 24 K5 2R 7 BE B UKL 24 Py
P BH P 25 S i A e ( 6 [Fl LKT Laboratories 23 ] ,
fit*5 1L0036) ; S IH [ EE (TC) , H il =BR (TG) , = %
JE R4 I [ B (HDL-C) |, IR % B g 45 H IH [ B
(LDL-C) , WA R A F 5 4 M (ALT) , R4 AR
S RE I (AST) 127 & (SR F Q1R A PR A L it
433k 20160427 ,20160429 ,20160513,20160520 ,
20160507, 20160503 ) ; 4 5 240 M it 3% Sk &H B 1
(Keapl ) —4i, S Nef2 —$i , 2 U5 B 460 1k 38 B 7 1
(NQO1) — 4 (J& [ Abcam 72t 7], it 5 7 3 4
GR1815461,GR1916753, GR1915522) ; 4 i Ifl 4T %
Jin4a g 1 (HO-1) — 41 ( 3 [ Proteintech 24 7], #t 5
AP1244) ,
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1.3 Y% Rm-2235 #7484 5 #L, EG1150H #1
AL HEHL (3 R A ) 5 XT1 BG4 B s ( H AR
Olympus 2 7 ) ; MULTISKAN MK3 % £ 3 6 Bl b {X
(3£ [ Thermo 2 H]) s BYQ6072 #1755t & & PCR X
(15 H lineGene 23 ) ; UVCI-O1 RIAL 4% % A A% A
(% E Bio-Rad A H]) .
2 FiE
2.1 WRESE SR E L 6 4, 55
AR LU (3.465 g-kg ' -d ™) W BRHE B
(3.465 g-kg™') , 5 /741(6.93 g-kg™ "), IEH 4L, 4
B SEMAR He 2 (0.5 mg-kg ™) B 10 H, &
PEMESR 7 d J5 BRI R A 45 75 8 R b a4 4
W] v B ) RE 8 JA, BB B B IRUK, JE 7 NASH R
T SRR A2 42 8 L IE W 4 S R 4 4y
TARBUEEIEAKMEE A AB 10 mL-kg ', 4 2
791 a2 AR B0 3t 40 A 3 1T AR LU (B T 4 2 M R Ak 2
JIE Ak M 380 45 2 2 0, BBORE A6 45 A A o
2.2 PSS i iE A AR ARkl BCER 4 KB
JFLHZL, T 10% A5 7K Ey bRogs W b [ 5, K, A, )
A ATHRARZE-JHLL (HE) Y a0 58 NASH K B HIE 9
PAE AR 18 FE h Bk ECam, e R R 4 i, # B S
3000 r-min"Z.0 15 min [FHC G, BRI A 00
BRI 1M 7 Wi 5 (ALT, AST) DL K it fig 7K - (TG, TC,
HDL,LDL),
2.3 FE M S BEEDE (western blot) A & B Nrf2/
ARE 8 P85 I RIR 052 S U212 B 1, BCA
P S B U S0 g HEAT 10% R VIR BRI
HLUK IR L B PVDF [, 5% [t fS 0% k) 28 1 4 1A
I.5h J5, In A% B Keapl (1:1 000),Nrf2 (1:
1 .000) ,NQO1(1:1 000) ,HO-1(1:1 000) —%i ,4 C+%
PRI, BERE IS A 11 T s A AR it 48 Ak 10 i
W =P, FIREE 1 h, E & 8 Lok
(ECL) #l, PVDF & 54k 2 Z IR E G, & X
e BRE W5 . FBEE AR AL L2 Labworks {453
Br, LLH B E F YRS B-LEhEE A (B-actin) {Y K
JEAH LB 2 2R 0 B G B R
2.4 SC P9t % B PCR (Real-time PCR) 3
Keapl ,Nrf2,NQO1,HO-1 mRNA {3235k H4 4144
100 mg, ] TRIzol — 7k EUE RNA FE 2 v i, HL
MURNA 2 ug, A RT JZ W K & (&% AMV Buffer,
dNTPs, Oligo dT Primer, AMV, Rnase Inhibitor) & H,
It DEPC 4b KM £ 21 5 B R FR 50 L, 78 9 1R
A5 5B O VRS Y1 PCR Y 42 °C 30 min
(cDNA &) ,99 C 5 min (¥ % WK IE),5 C
- 110 -

5 min, - 20 CRfF 4% . Keapl 5|4 LiF5| 4 5'-
TAACCGGCTTAACTCGGCAG-3', F it 5 # 5'-
GGAGGCTACGAAAGTCCAGG-3', ¥ 14 K JiF 205 bp;
Nrf2 B4 W51 %) 5'-AGCAGGCTGAGACTACCACT-
3", FiiE 81 ¥ 5'-TCCAGTGAGGGGATCGATGA-3', ¥~
WK B 94 bp; NQO1 5 ¥ & % 51 ¥ 5'-
GATTGTATTGGCCCACGCAG-3', F {iF 8] ¥ 5'-
GATTCGACCACCTCCCATCC-3", 4 H44H BF 99 bp; HO-
1 5% 159 5'-GGGTCCTCACACTCAGTTTC-3',
TS 4 5'-CCAGGCATCTCCTTCCATTC-3' , 4 1 K
B 184 bp; B-actin Bl ¥ b W 5l #. 5
CCCATCTATGAGGGTTACG-3', F ¥# Bl #). 5'-
TTTAATGTCACGCACGATTTC-3', 4" # & ¥ 150 bp,
2R 2 80h 95 C 10 min, (95 C 15 5,59 C 60 s) ,
45 MER, LTS 3 K, L B-actin E NS
HUS5 pL PCR SN =9 F 2% B it s e 1 k47
TR 120V, FH 28 40 3 S 00 58 I S B RS,
Quantity One 4. 6. 2 % & 22 f 53 B7 F1 04 6472 2 i
3R BSR4 BRI OLE E S B-
actin Z5H5 JK BEAE (1 FL (A VE 8 mRNA Rk KFS40
2.5 GiilEsrHT SR SPSS 20. 0 G5t 44T,
BAE U x x5 Ron BHEM B IES DM, Z DAY
B B R B R O 2250 M, Herh )y 2555 % LSD ik
HEAT AL IE] L85, T 22 AN 55 5 K F Dunnett’s T3 3 3F 47
Y1) A s B AR A5 B IE S A, R AR S UG 5
2 1) AR P AN il ST BE R 1 AE S 50K 56, DL P <
0.05 hEFAGI 2R,

3 £R

3.1 BEARHT S WERE XA 76 NASH X R
D RE LA K AR A 52 BEAYZE I 7E ALT, AST /K-
B FIEH A (P <0.05) , SR H 75 W BRE
D AT A SR e AL I ALT  AST 7K 25 55
RIF W R FEMR(P <0.05,P <0.01), WE 1, HIiE
O LA R A I v HDL-C & & B 5 BRAIC, il 7
LDL, TG, TC By %W ¥4 Jm, ¥y B & il % %2 &
(P<0.05), SEAA I, KA 254 1M7E HDL-C
FEA W B, TL R 25 SRR i,
KAERH %5 A 7 1 DL e B be 40 K Bl TC
TRV, ZR HA SR L (P <0.05) ; 54
R L3, B2 B AR H i A, 45 45 25 41K R
TG &t n FE M, 2R AASIFE (P <
0.05,P<0.01), 5EEAVH L5, BB H: AR H 4l
Ah, 5 AR BRI LDL-C & i B i AN (P <
0.05), W2,
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x1 BEAHFEEKEHREH X NASH X R M #F AST,ALT

KEWEIM(%+s,n=10)
Table 1

Effect of Linggui Zhugan Tang ( LGZGT ), Yinchenhao
Tang( YCHT) and combination on serum AST,ALT in NASH rats

(x+s,n=10) U-L°!
) /g kg ™! AST ALT
E# - 147.26 £13.18  36.58 =11.87
TR - 233.34 £10. 64" 57.52 £8.85"
i 6.93 136.23 £10. 83>  38.14 +10.35%
LHA T 3.465  151.36 £17.54%  41.30 £9. 547
Bl 3.465 183.71 £15.38%  39.97 8. 32%
3 AR 5t 0.000 5 185.37 +9.57%  36.62 +10. 34

WG IEW AL A" P <0.05; SEAL HEY P <0.05,) P <
0.01(%2~4),
3.2 HHEARTTSEMRE D &G I xF NASH K
JHEH LR B 2 e IR A S, RS
B ST RO AN HE S R 5 B 20 TR,
20 LA A7 T 00 i e e A BT N TG S 9 5 Y 2 A A
TR oW o R N R TR A~ T U
PE R A P 0 23 10 S UK U 5 53R T 2 8 At
U2 35 AN TR B AU, 2R 5 A R DU L P
N BT AR S 58 1k 40 B s /b, /N e A X R
Zi GBI R R . IR 1,
3.3 EBHATTSWHKE D MG ITA Nif2/ARE
5 Sl B CHE A RBME W 5IER ALK,

K2 ZEHAHZEHKREARAH X NASH XRMAEKkFEEE

AVIERAB BRAENE  Co A dl D AR H G4 B B BRHE 74l
F. 3T bed (P 2 [a])

Bl ZEAREZSEKEEFIREGT NASH X RAFHAFEKTE
B9 80 (HE, x200)

Fig. 1 Effect of LGZGT, YCHT and combination on hepatic
histopathology in NASH rats( HE, x200)

&M (x +5,n=10)

Table 2 Effect of LGZGT,YCHT and combination on lipid metabolism in NASH rats(x +s,n =10) mmol-L ™!
24 4 Flik/g kg ™! HDL-C LDL-C TC TG
E# - 0.63 +0.06 0.38 £0. 11 0.61 £0.09 0.36 0. 09
il - 0.52 0. 10" 0.46 +0. 15" 0.85 +0. 13" 0.82 +0.06"
il 6.93 0.58 +0. 12 0.30 +0.08% 0.58 +0. 10% 0.47 £0.08%
AR T 3. 465 0.53 +0.08 0.35 £0. 12% 0.61 0. 15% 0.65 0. 12
WBRE 3.465 0.55+0. 11 0.33 +£0.08% 0.65 +0. 12 0.61 £0.09%
3 de 0.000 5 0.56 0. 06 0.36 +0. 16* 0.56 +0.07% 0.40 0. 11%

RUZH Keapl # 3R 15 FE K, Nef2 ,NQOL , HO-1 4K
FRIK T (P <0.05) s SRR LU, 45 45 24
4 Keapl A KA & LY B2 777 45K
Bke 2l Nef2 8 R KW R IR (P <0.05,P <

0.01) ;4432520 NQO-1 fH 1 R X i AR H A T
ARG R R A LAk, 25 25 4] HO-1 &
BEEB AR ET R (P <0.01), WE3 LK
IE]ZO

*3 ZEAEHZFSHKEZRAS X NASH KRHFAL Nrf2/ARE ESEREXEARENFEM(r £5,n=6)
Table 3 Effect of LGZGT,YCHT and combination on expression of proteins in Nrf2/ARE signaling pathway in NASH rats(x +s,n=6)

2159 Hltt/g kg ! Keapl/B-actin Nrf2/B-actin NQO-1/B-actin HO-1/B-actin
iE - 0.56 0. 11 0.26 +0.08 0.16 0. 06 0.11 0. 08
AR - 0.45 +0.09" 0.39 +0. 12" 0.39 +0. 05" 0.41 0. 16"
i 6.93 0.40 +0.07 0.51 +0.09% 0.45 +0.09 0.68 £0. 09
EHARHG 3. 465 0.45 +0.07 0.48 +0. 13 0.49 +0. 12 0.71 0. 11
WHE G 3. 465 0.36 0. 15 0.40 0. 13 0. 40 0. 06 0.39 0. 09
3B de 0.000 5 0.42 +0. 10 0.85 +0.07% 0.45+0.11 0.65 0. 11%
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70 kDa

Keap] e sm—

NIf2 o —— i —— S kDa

NQO-1 F5 W= s s s s 31 kD2

HO-1 = — D G e > 16 kDa
f-actin N 3 LDa
A B C D E F

Bl 2 NASH xR Nrf2/ARE £ SEREBNFRIE
Fig.2 Expression of proteins in Nrf2/ARE signaling pathway in
NASH rats

3.4 EHEAHG S WPRE T KA TR Nif2/ARE
O E AR RIA R 5 IE R A R, B
A2 Keapl mRAN 7K °F F& %, Nif2, NQO1, HO-1
mRAN FiA 7 THE (P <0.05) s A H K, & 45
2520 Keapl mRAN ik TG WAk &l Kk
ARHBA EREF 4] Nif2 mRAN % ik 805 5 7+ &
(P<0.05,P <0.01); BRig PR m o, & a2 4
NQO-1 mRAN K ik #F A B A H T & W B (P <
0.05) ; B B b5 5 A 4L Ah , 45 45 2540 HO-1 mRAN %
IR RBANZH ] B A (P <0.05), WLk 4,
4 itig

%1 NAFLD 19 & %% ML 5 19 & = HKHT (IR ),
JHE P8 i SRR, S R, N T I g 3 B U IR R

*4 BEEAREZEHGFEFIREHX NASH KBEIFHL Nrf2/ARE (S BHBEXERRIENEM(x £5,n=6)
Table 4 Effect of LGZGT,YCHT and combination on genes in Nrf2/ARE signaling pathway in NASH rats(x +s,n=6)

25 5 /g kg ! Keapl Nrf2 NQO-1 HO-1
iEH - 3.11 £0. 45 1.01 +0.48 0.97 £0.43 1.02 £0.53
AL - 2.52+0.57" 1.42 +0.55" 2.01 0. 54" 1.38 +0.57"
i 6.93 2.35+0.48 1.70 0. 49% 2.49 +0.47% 1.77 0. 69%
LAY 3. 465 2.58 0. 56 1.65 +0.51% 2.35 0. 46% 1.71 £0. 522
W BRE 3. 465 2.34 0. 36 1.37 0. 65 2.05 +0.35 1.44 £0.45
JE TR 0.000 5 2.31 £0.55 2.26 £0. 62% 2.44 +0.41% 1.86 +0.51%

AR RN AT B B I AE 2 O N R A
ST A R W A 0 AT R, B
WFFEAE L, 90 Uk 4T 7 25 2 3% B R R 5 AR i 25 L AN
IR, LR b,V 22 10T R 2 i AR Ak I
T g o 3k S A X i 0 A% B4 O S it 5F — AT i
SO AN & A JRE IV A8 PR IRBE , I 1T 1] £F 4 L £
ZNFREA R . RS R AT A, A N B9 R o
FUROR IR J2 e mult, 7 420 Ak 17 80 K i o ad 48 Ak, o 3
SRR NAFL [n] NASH & R (1 SR 1y . Y
FFA i KAk, 77 28 3 22 09 06 14 015 (ROS) | i
P48 Ak 2R G0 1 I Bk e 7 B, (8 DLZORL AR S s T B
— AR SRR AR AR AR B, T BT A Ak Ak
2G5 VA5 2 T AT X BILAAR 41 2R 4R ik A7 e I
KGHUFMMBIET . Wk, Bt Etb/ b RE )
SEHFHLA X T NASH (1 B 6 85 2 25 JE 4 52 4R
A, Nef2/ARE @ #% 25 7T X i .

Nrf2/ARE {555 38 B 2 P9 U5 1 S 40 Ak g 25 BIL 1
P E B Tl R — A T R L B G M
Nrf2 /R iZ 3 i 1 — > B (1, & — R 7E 40 i g
e B R EEEMNNE R T, N2 &
4 6 > NRF2-ECH [ J§ X, Bl Neh1-Neh6 , H:rft Nehl
A F C Sy, & Nef2 350 A Ak B TG4 (ARE) I 5

<112 -

A U8 B B bR I S T Keapl
BRI PN g S — Tl 240 i P91, A R 52 R 2% 1
BB LA O b MK P Nef2 o 7 S AR D O
AP, Keapl 1 #Y 2 4> 2 R i 45 €273 Al
C288 i [7] if 12 i, Bl Keapl 5 Nof2 f) {5 156 3 55
s R B Nif2 5 Keapl fif 51505 5% AN, 15
A0 M AZ PR SR IR AR, I 5 R e T A AR
54T, B AP ARE (KBEE N YR8 . ARE 2 —
AR P 86 o 7 s 45 A, A AR T 2 R R ALY
B DX ek, BE A8 G A T SR 1 TR i DR A 3k,
240 i X S A I R R FR T, AT R AR P R T . 4
AL N AL #E HO-1,NQOT 45, HO-1 Sl 41 %
I fi B PR, — 7 T S B R R B AL R B H R
R WA K, 55— 05 1, HO-1 K Hi i = 4y R 21 %
CO L[l k45 & U AL PR il 20 i 0 T A il
B H A BRI AE . NQOL J2& 45 K 2 M
A A 0 A0 i R A A B — o 2R R R, T A D S
A H LA A AR 40P 17 1 0 X 240 i ) 52 40
AEH PR . SRARB b S — Bl AP AE
T FAERRER SR S B RURR £, B PUA AL PR
P 1Y 55 22 M A i o AR D R — b ] 4%
PR, S Nef2/ARE {55 1l % 520 00 9005 )
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1F 1) A P B A AL B R I A 5 00 kL T R A
Fh 2 AT X L A 290 i e 30 4 4 4 A

ARG LR BoR, WL 5 8 B R B K,
SIEH A B, B2 Keapl 3R 3A KFFEAR, Nif2,
NQO-1,HO-1 7K Ft &, f 7 A 10 2 76 =5 R Tk 2 Y
W3 T Nif2/ARE {5538 B 7F — i F2 B b Ab T 30
R B A5 & A 2 HAE Keapl (19 R IKAKF FHAE
RV IFTC M B 2 5, (A bR o PR 44, S S 2h
Nrf2 ,NQO-1,HO-1 () ik /K V- 35946 AR 3w
Ui ZE AR H 7 L KA 5 46 Nief2/ARE {55 38 %
A —E B AEF, F FBL0T B8 2 3 5 # W Keapl &5
Nrf2 f 7% 4% 9 18 Nef2 (9 3235 52 B AY , 5 JF R X
Keapl B iA/KFAH HILEH W, B S nEERN S
2 A2 0E 1A 8 A5 3R IR KT BB Y 2 2 5 A A
4TI 25 5 BOAR 7 AR I 0 T T BE KT 1Y
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