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[# ZE] HE: T ZEEXEERE/ ZHE A (OGD/R) Ja /NS0 2 50 HT 22 40 il i) £ 47 7E
L BEWHARSCAE ML . k. SR HT224000, & AR OGD/REF[HIHE B, @37 OGD/R 4 g i
Btk . HT22 400150 A Xt R 4H . OGD/R4. OGD/R41pmol-L'ZMiZH . OGD/R4 10 pmol- L~ "2
OGD/R+4100 pmol- L' EI 4 A OGD/R+0. 2% —H T (DMSO) £, CCK-8 34 I 4% 40 41 I 7%
PEIF 1R 45 0 A M A 15 %, B 22T SRl 20 DV B . A Mo X RRAL . OGD/R4H . OGD/R+ ZE B 40
MOGD/R+ 2200 + %K 7 E2MHCH 72 (Nrf2) Ml (ML385) 4, OGD/R-+ 2 i 2H 41 g 28 22 il
PR A W) T LLOGD ShAIE M E A S h 4bF, OGD/R+ 22 +ML385 20 41 Jil 75 22 Bl 45 25 /i T LA
10 pmol-L ™" ML385 Fii &b 6 h, CCK-8 7 4 M 45 41 40 M 7% 5, Western blotting 3 ¥ I 4% 41 40 g
Nri2, IM£r Z 4w 1 (HO-1) . BANMHMKE IR 2 (Bel-2) Al Bel-2 41X X &EH (Bax) & H Rk KF,
it 30K 28 W BFF 8 (ELISA) 32 46 D0 2% 41 40 it 15 5% 13 bl &0k ) B Ak (SOD) 1 M N —
(MDA) K¥. &R SxFM4 i, HT2240082 OGD 8 h fil & B & B 8 h 4b H 5 40 M 77 7% R A% T
50%, LLOGD 8 h & ¥ & ¥ S h il sz HT22 41 OGD/R#AL . 5 OGD/RAHE, OGD/R+ A
25 T 2 A0 M A7 R I OR TR AR TR, Hodh OGD/R+100 pwmol « L1 32 il 20 40 M A7 3% % T+ 5 B W
B (P<<0.01), #i%H 100 pmol-L ™' ZEHH TR . 5 MA L, OGD/R 440 1% 14 B & [
fit (P<<0.01), 4ifferfr Nrf2, HO-1 Ml Bax & [ %5 KFH B I8 (P<<0.01), Bel-2 8 1R KK F-H
BEEAL (P<<0.05), 4 AEH: 3% 1 b SOD i8] B FE L (P<<0.01), MDA KB &It (P<
0.01); 5 OGD/REIHE, OGD/R-+ 28 41 40 M 7% M W1 & Tk (P<<0.01), 4 Nrf2, HO-1 /1
Bel-2 3 A 25 KCE W B 7H/ (P<<0. 058 P<C0.01), Bax# M &AW B (P<<0.05), 4Hi
B g% B SOD WP W TF i (P<<0.01), MDA KB B (P<<0.01); 5 OGD/R+ M4 Lt
B, OGD/R+ 22 +ML385 41 41 it 1% ¥ B B B IK (P<<0.01), 4ifarh Nrf2, HO-1#1 Bel-2 2 (1 %3k
KRR (P<<0.01), Bax B A RIXKEAEFAE (P<0.01), 4HME;FHF L35 H SOD 1% % B 2
Bk (P<<0.01), MDA KB EFHE (P<<0.05). &5 22 0] 8 i #0% Nrf2/HO-1 15 5 18 Bk 2
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Inhibitory effect of gingerone on apoptosis of HT22 cells by
alleviation oxidative stress damage after OGD/R through
activating Nrf2/HO-1 signaling pathway

HOU Weichen', ZHANG Guimei', ZHANG Shushi”
(1. Department of Neurology and Neuroscience Center, First Hospital, Jilin University, Changchun
130021, China;2. Center of Gamma Knife, People’s Hospital, Changchun City, Jilin Province,
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ABSTRACT Objective: To discuss the protective effect of gingerone on the hippocampal neuron HT 22
cells after oxygen-glucose deprivation/reoxygenation (OGD/R) , and to clarify the related mechanism.
Methods: The HT22 cells were cultured, and the OGD/R cell injury model was established by setting the
gradient of OGD/R time. The HT22 cells were divided into control group , OGD/R group, OGD/R+
1 pmol-L~" gingerone group, OGD/R -+ 10 pmol-L~" gingerone group, OGD/R+100 pmol-L™"
gingerone group, and OGD/R-+0.2% dimethyl sulfoxide (DMSO) group. The viability of the cells in
various groups was detected by CCK-8 assay; the survival rates of the cells in various groups were
calculated to determine the optimal drug concentration of gingerone. The cells were divided into control,
OGD/R group, OGD/R- gingerone, and OGD/R+ gingerone+nuclear factor erythroid-2-related factor 2
(Nrf2) inhibitor(ML385) groups. The cells in OGD/R -+ gingerone group were treated with gingerone for
4 h before OGD treatment for 8 h followed by reoxygenation for 8 h, and the cells in OGD/R -+ gingerone—+
ML385 group were treated with 10 pmol-L ™" ML385 for 6 h before gingerone treatment. The viability of
the cells in various groups was detected by CCK-8 assay; the expression levels of Nrf2, heme oxygenase-1
(HO-1), B-cell lymphoma-2 (Bcl-2), and Bcl-2-associated X protein (Bax) proteins in the cells in various
groups were detected by Western blotting method ; the activity of superoxide dismutase (SOD) and the level
of malondialdehyde ( MDA ) in the cell culture supernatant in various groups were detected by
enzyme-linked immunosorbent assay (ELISA) method. Results: Compared with control group, the
survival rate of the HT 22 cells was below 50% after treated with OGD for 8 h and reoxygenation for 8 h, so
the HT22 cell OGD/R model was established by treated with OGD for 8 h and reoxygenation for 8 h.
Compared with OGD/R group, the survival rates of the cells in OGD/R-+different doses of gingerone
groups were increased to various extents, and the survival rate of the cells in OGD/R+ 100 pmol-L™"
gingerone group was significantly increased (P<C0.01); so 100 pmol-L™" gingerone was used for the
subsequent experiment. Compared with control group, the viability of the cells in OGD/R group was
significantly decreased (P<C0.01), and the expression levels of Nrf2, HO-1, and Bax proteins in the cells
were significantly increased (P<C0.01), while the expression level of Bcl-2 protein in the cells was
significantly decreased (P<C0.05), and the SOD activity in the cell culture supernatant was significantly
decreased (P<C0.01), and the level of MDA was significantly increased (P<C0.01); compared with
OGD/R group, the viability of the cells in OGD/R + gingerone group was significantly increased (P<C
0.01), and the expression levels of Nrf2, HO-1, and Bcl-2 proteins in the cells were significantly increased
(P<C0.05 or P<<C0.01), while the expression level of Bax protein in the cells was decreased (P<<0.05),
the SOD activity in the cell culture supernatant was significantly increased (P<C0.01) , and the level of
MDA was significantly decreased (P<C0.01); compared with OGD/R + gingerone group, the viability of
the cells in OGD/R + gingerone + MIL385 group was significantly decreased (P<C0.01), and the
expression levels of Nrf2, HO-1, and Bcl-2 proteins were significantly decreased (P<C0.01), while the
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expression level of Bax protein in the cells was significantly increased (P<C0.01) , the SOD activity in the

cell culture supernatant was significantly decreased (P<C0.01), and the level of MDA was significantly

increased (P<C0.05). Conclusion: Gingerone alleviates the oxidative stress damage, and thereby

plays an inhibiory effect on the apoptosis of the HT22 neurons by activating the Nrf2/HO-1

signaling pathway after OGD/R.

KEYWORDS Gingerone; Oxygen-glucose deprivation; HT22 neuron; Nuclear factor erythroid-2-

related factor 2; Heme oxygenase 1; Oxidative stress; Apoptosis
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S ALY AL (superoxide dismutase, SOD) FIfL.
T Z M4 B 1 (heme oxygenase-1, HO-1) Z&, 4
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1.1 Z%mp E2XAFNE DNRIBDHET
HT22 4 M W 1 v [ B 2 g 20 M 2 . 220 (4l =
98% , CAS 122-48-5) Wy H FifFmh AR BE 25 BHE &
ABRAF . T DMEM K22 . @ik DMEM $5 37
SERR A v ¥ A 36 B Gibco ARl ZH LN
(dimethyl sulfoxide, DMSO) W H 3% [# Sigma 2%
A, CCK-8IXFl &Ml A HAR LA, HA
E A R & AR A ECL b2 RO n) & 38
Thermo A R}, #48 H Al #2{7 & 1 A 328 Solarbio
A7, Nrf2, HO-1. B 40 g ik 05 2 (B-cell
lymphoma-2, Bcl-2) . Bel-2 ## & X & 1 (Bcel-2
associated X protein, Bax) 1 GAPDH$T{&¥14 A
2% B Abcam 28wl e B TR £ - 3R VN M T e 5
JiZ B 3k (sodium dodecyl sulfate-polyacrylamide gel
SDS-PAGE)  #i ] & F SDS-
PAGE I+ 2% v W H 26 [ Invitrogen 28 |, AR
it SE AL P AR 10 AP/ B B0 BUR o A Y bR
WFEPR I AL R AR HE ARG R A A,
W ¥ (malondialdehyde, MDA) F1 SOD #; il izt
&0 [ e s R ) TR SE T, Nrf2 0 i 5
ML385 (CAS 846557-71-9) M H % H
MedChemExpress 23 f
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(oxygen deprivation/reperfusion,
OGD/R)Za e s& & R AR o ja] SR I 3 Bk S0k b 3
AROIRAS B4 HT 22 40 g 2 37 14 OGD/R ##Y
W =R R SRS RS DS AH 5% CO,.
94.9% NL,F0.1% O,, H#IoH DMEM 8 3% 3 52
B OGD; B 5 1 & 15 3= 4 W R 58 500 CO, #il
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A: Survival rates of cells at different OGD time points;
B: Survival rates of cells at different R time points.

Bl 1 CCK-83%KWARRE OGD/R i [A & HT22 4 faFf
S

Fig. 1 Survival rates of HT22 cells at different OGD/
R time points detected by CCK-8 assay

OGD/R+1 pmol- L' . OGD/R+10 pmol-L™"
FMI 4 . OGD/R4100 pmol« L~ 22 il 2 F1 % 7) %
40 (OGD/R+0.2% DMSO 4 ), OGD/R+ A~
[i] 751) 2t 22 ) 24 HT 22 41 Jifd 26 N [) e B 262 T &7 24 Ab B
Ah)gTLLOGD 8 h MIE W 8 hab ¥ . R
CCK-8 ¥ £ I 4% 20 40 {47 05 %2, i o 22 I A il ok
B AEAETE R R (1. 27,

1.4 #mpes4a HT2240005 X4, OGD/R4 .
OGD/R+ 2 B 20 #1 OGD/R+ 2 il +ML385 41 ,
H OGD/R+ i 40 HT 22 40 i 22 i kb 1 4 h i
TLLOGD 8 h I EZ i A 8 h &b ¥, OGD/R+ 2%
fill +ML385 41 HT22 4 Md 78 2% i &b ¥ a7 7 LU
10 pmol-L.7"' ML385 il 4b B 6 h,

1.5 CCK-Sx#m & mbhitd HLESHLE
KARS R HT22 400, 0.125% BREEIN L . &
O, EE, QRS 1X10 em * 1% 5 F T
96 fL 40 1 35 FE AR b, &AL 100 pL, W5 AL.
37°C. 5%C0O,, 95% 75 S A A BN JC I B 57
TN R AR 750 ZE AT o H BSR4 4 N 4% A
i 43 B HEAT OGD/R K 4 Fh T F ) ab 22 . #FL
A 10 pL CCK-8 ¥, #kZ8i 57 4 h, R HIEE bR AL
TEPAC 450 nm 204G I 2% FL A B, 5 & 2H A0 A7
W, PR <127,

1.6 Western blotting 3 # & & 48 4@ A& P Nrf2,
HO-1.Bcl-2 #= Bax & @ & X K-+ HT22 40 it $%
1X10°em™ K % B 3% Fb F 25 cm® 40 fE &5 37 #1 ,
37°C. 5%CO,. 95% =5 S ML MR T o i K5 3%
TN Rl A R AR 75 e o i BSR4 4l 43 i E
1T OGD/R Fl 45 Fft = 19 551 45 A 31 . W2 JRCA$- 2 448 i B
IR BE A, SR ) A 4 A 2 A A S AR R
F, BCAEMESH LW RE A WRE, HMm
W V4 5F J5 A 4 X Loading buffer (f&KF1F 3 : 1),
FEATIR A1 JE 95 C4Jm i 10 min, #% B2 56 /3 41 |
FE, BEAL EFE 20 pl, fii FH SDS-PAGE Hi il f& H ¥k
53 B AN [R) AH X 43 F i 2R 1 JE % B & PVDF
oo 5% WiRE W = R A R L
(polyvinylidene fluoride, PVDF) B2 hJ5, JnA—
Fi Nrf2 (1:2000) . HO-1 (1:2000). Bel-2
(1:1000), Bax (1:1000) F1GAPDH (1: 2000)
LACHEER . CEEMAZ A RREREE
2 h, %ISR B R AR AL B R G AR A
H i H AW NS E A&, R ] Image T
S3 AT A AL A0 L T H R 2 AR LN S AR T
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1.7 B B % & & B X B (enzyme linked
immunosorbent assay, ELISA) # #& @] & 48 49 e 3%
F bk SOD &b e MDA KF B 4% 20 40 i 15 37
EVEW 3 500 remin ' R B0 10 minJ5 R, gy
S R & A SOD & HE fT MDA KF, H&k$
VB 7™ s 42 BR U8 B A5 25 BRI AT

1.8 it ¥4 # R SPSS 25. 04 i+ 4k vk 17
Giit2E 0o TR SEB 45 T ¥k [ 8% 358 19 34
HER HT22 40 0, 2040 A7 05 %, S A dh
Nrf2. HO-1. Bel-2 il Bax & [ F ik K, &4
Ji 55 3% B3 SOD % P il MDA K, 0L ats
PR, BT MR AE 04T G T o M A B 2R AT IE A AR
%, ZA MBS ER RN E Ty 2000, 4
() P A 287 5507 5 L Aok FH SNK-g K 35 . A P<<0. 05
NERHGIFEX .

2 & B

2.1 £8#%H OGD/RAAEE HT22 m ety RE K
B OS5XFRA R, OGD/R 440 M7 1% R W W p%
fit (P<<0.01); 5 OGD/R 4 £ %, OGD/R+
1 pmol+ L™ "ZH 40 A1 OGD/R+0. 2% DMSO 21 41 iy
R ER LGB X (P>0.05); OGD/R+
10 pmol-L ' Z il 41 1 OGD/R+ 100 pmol-L " Z i
A7 TG R B W T (P<<0. 058 P<<0.01). Ffi
FEWETE, EHBIX OGD/R 4L 5 HT 22 44 i 45
PrE B, ZE X OGD/R 4B JF HT22 4
JH AR 7 i 3 v B A 100 pmol = L' WL 1.

2.2 BZumAEE SXHANE, OGD/RA

£1 AFEFIEZE LG &HHT22 4 FE R
Tab. 1 Survival rates of HT22 cells in various groups after

treated with different doses of gingerone
(n=5.,2%s,7/%)

Group Survival rate
Control 100.046.8
OGD/R 49.8+3.7
OGD/R+1 pmol-L ™" gingerone 56.14+6.8
OGD/R4+10 pmol-L™" gingerone 65.9+4.5%
OGD/R+100 pmol-1.”" gingerone 79.6+8.1°"
OGD/R+0.2% DMSO 50.3+7.4

"P<<0.01 ws control group; “P<C0.05, ““P<C0.01 vs OGD/R

group.

Y A R AT (P<<0.01); 5 OGD/RA
B, OGD/R-+ ZZ 4 4 M A7 6 R B T s (P<<
0.01); 5OGD/R+ZM4LE, OGD/R+ZHi +
ML385 2 HT 22 4t M 4735 < W] R ik (P<<0.01) .
W2,

®2 BAHKFER

Tab.2 Survival rates of cells in various groups
(n=5.,24s,97/%)

Group Survival rate
Control 100.046.8

OGD/R 48.143.5
OGD/R+ gingerone 73.4+7.74
OGD/R+gingerone+MI1385 39.746.9"

"P<C0.01 ws control group; £p<<0.01 vs OGD/R group; p<<
0.01 vs OGD/R-gingerone group.

2.3 X@EmBE N2 HO-1ZE B REKF 5
TR 4, OGD/R 440 Nrf2 fil HO-1 & H
FE KW IR (P<<0.01); 5 OGD/R4L1L
2, OGD/R-+ 2 il 41 40 il vp Nrf2 A1 HO-1 £ 11 5%
KAKSERR B TR (P<<0.05); 5 OGD/R+ 4
b4, OGD/R-+ 2l +MIL385 4 41 fg i Nrf2 Al
HO-1 25 1 R KK B B FEAL (P<<0.01) . WA 2
M 3,

1 2 3 4 Mr

Nrf2 e R TR o o

GAPDH S W s S 36 000

HO-1 W S WS 23 000

GarpH N S W R 56 000

Lane 1: Control group; Lane 2: OGD/R group; Lane 3:
OGD/R+gingerone group; Lane 4: OGD/R-+gingerone+
ML385 group.

B 2 Western blotting BRI &2 40 Nrf2 F1 HO-1
BEHRIEBIKA

Fig. 2 Electrophoregram of expressions of Nrf2 and
HO-1 proteins in cells in various groups detected by

Western blotting method

2.4 Rummpy Bel-2/ Bax & & Rk KF  HX
M LE, OGD/R 44N Bel-2 £ H 2235 7K -1
BFEAL (P<<0.05), Bax & ik /K B T &
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3 FHAMPH N2 HO- 1B HRBEKFE

Expression levels of Nrf2 and HO-1 proteins in

Tab. 3

cells in various groups (n=5,x%s)
Group Nrf2 protein HO-1 protein
Control 1.000£0.045 1.000£0.026

1.3640.046°
1.89240.0314
0.75240.053"

1.39140.071"
1.782-+0.021°
0.71940.037%

OGD/R
OGD/R+ gingerone
OGD/R+gingerone+MI1.385

'P<<0.01 ws control group; “P<C0.05 vs OGD/R group; *P<C
0.01 vs OGD/R+ gingerone group.

(P<<0.01); 5 OGD/RALH, OGD/R+ 4
i Bel-2 28 1 a8 K F I B T s (P<<0.01),
Bax IR RKFHBEL (P<<0.05); 5O0GD/R+
ZA A, OGD/R+ ZZEEd 4 +ML385 41 41 fifg
Bel-2 5 H R B KB B FEK (P<<0.01), Baxii
FRAKEA TS (P<K0.01). WHER3HIFEL,

1 2 3 4 Mr

Bax —-— - 20000

Bcl-2 . s SR s 06 000

GAPDH sy s SN MW 3G 000

Lane 1: Control group; Lane 2: OGD/R group; Lane 3:
OGD/R+gingerone group; Lane 4: OGD/R-+ gingerone+
MIL385 group.

B3 Western blotting ¥ & 3l 4525 40 ifg 7 Bcl-2 #1 Bax
HHREBKE

Fig. 3

Bax proteins in cells in various groups detected by

Electrophoregram of expressions of Bel-2 and

Western blotting method

F4 HHAMMTF Bax M Bel-2FEHRBKF
Tab.4 Expression levels of Bax and Bel-2 proteins in cells

in various groups (n=5,x+s)

Bax protein
1.00040.035
1.458+0.037""
1.08340.047"
1.849+40.034"

Group Bel-2 protein
1.000£0.042
0.802+0.015"
1.416+0.028""
0.42840.019"

Control

OGD/R

OGD/R+ gingerone
OGD/R+gingerone+MI1385

‘P<<0.05, "P<C0.01 vs control group; “P<C0.05, ““P<0.01 vs
OGD/R group; “P<<0.01 vs OGD/R+gingerone group.

2.5 RaEmipiri LF F SOD & K MDA XK
P OHXTMA R, OGD/R 4 40 i % 35 bk b

SOD % ¥ &AL (P<<0.01), MDA /K8 & T+
B (P<<0.01); 5 OGD/R# A, OGD/R+ %
i 26 210 M 15 3% bW o SOD 3 P B B TF i (P<
0.05), MDA /K ¥ B§ & B& L (P<<0.01); 5
OGD/R+ZEML 4, OGD/R+32Hi2H+ML385 21
40 i K % B3 SOD /KB SRR (P<<0.01),
MDA K-F-BI & F5 (P<<0.05), W5,

R5 FUEHEEEFE LE T SODE M MDA KF
Tab. 5 SOD activities and MDA levels in cell culture

supernatant in various groups (n=5,x=+s)
SOD activity MDA level
Group A X
[Ap/(U-mg™)]  [m/(mol-g~")]
Control 42.40+1.25 0.265+0.026
OGD/R 22.6440.97" 0.66840.046"
OGD/R+ gingerone 32.364+1.81°  0.385+0.031°

OGD/R+ gingerone+MI1.385 16.36+1.27"*  0.614+0.053"

"P<C0.01 ws control group; “P<C0.01 vs OGD/R group; "P<C
0.05, #*P<<0.01 vs OGD/R+gingerone group.

3 3 i
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JEEANE, MEIT & A RN G IR A . T LY
I~ BT DX T AR AR A, A 48 0T T R Az E 1
FEAE — B (8] TS A AR5 6 BROIR A, e R g 21 40
DRt A T2 £ A — @ R T,
2 e I B A e T RO DX 2 I A i 2 4
A R BT A5 AN B B T, AR AZ O DX AT 37 2 i il
AT X, BB E B I RE T R 2 T BE
g N << 1 A U (IO E PR U P A T %
AR IR R, W ZRE N2 50
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T E Y, KA OGD/R #5582 4 3L 4A Py ke ifi
PE i A b A AR P B L R 5 SR HT 22 40 ff 2
SEAEME OGD/RAELHES, & & AN[A OGD/R B [A] 86 FE
K HI CCK-8 32 A il £5 Bsf 1] o 240 B A7 3 6, 45 L 4
N: OGD 8 h fIE B & A 8 h i HT22 41 M 7 7 %
R FIEH 50%, WLk HOGD 8hjg EME A 8h
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H il #& OGD /R B e A 1]

LW BA B . PR BT E AL S 2 R 2 S
Peo R WK . ZEE S E S5 HCT116
g 1 e S P O 53 211 0w e 0 0
HEV & AE B A . WRoE Y R s 22 E 0 AL
JEJE . SRR IMLAE . 20 EIREA A . BRI )
FE B0 0 H i 0T 25 ALY A TR VR, ARSI AEO L
FEAE R B ASE R b, 22 i 3 5 R 45 Bel-2 5K A
P 5 2 D 2 R 1Y K 2 R AR 1 K R A AR T
FS R Fas 20k, M RAYE ERZHFERN L
JUREZE R Bl 1 S0 A W B 0, #4 0 R FNHT if A A
o VAIBHAV & " BF50 K B 22 & —Fh A &L
S 7 =V S B G 1 I P S By 1 O T
(intrinsic programmed cell death, iPCD) Fl14 1k L
e e K e W A A OT . BRAR, AFSE Y R
22 W AT R X A 4 AR A BT RO B — 2 B
BAE, H L EARBLH 0 A A . A BF o0 45 0
R AR 22 W6 OGD/R W5 S 9 HT 22 41 il 45
P B R ERT, o R o 22 W 4O 4 T
25 OGD/Ri%E S i HT 22 40 M LA w5 7 & 2 i
AhEE, A0 3R I T MDA KSR, SOD i ¢
MW Tk, 408 Bax 85 1 3R Gk K CEREAK, M
Bel-2 8 AR B IH R, RUZEE AT s OGD/R
U5 1Y HT 22 40 B 46046 07 3848 4, 400 1 400 i 0 T ik
T 8 240 L R 4

AL N A 2 CIRT A S ZHLH 2 — o 41l
rh 4 SR RE B FE 9 5 AT AR TR PR 4L (reactive
oxygen species, ROS), ROS i & 7 A 7] 5 2T 4
M aE F AR B . AR AR DNA B Z 838 . At
g8 R . Nrf2/ HO-1 15 5 18 % 78 LA S Ak iy
RN 98 RE S ok AR v e #5 3E TE EER IEAE o Nrf2
JE R M AN EE SR N T, BT
WAy AL B i n EE AN 5, ERERETS
Kelch FE 3 A W B AH L H 1 (Kelch-like ECH-
associated protein 1, Keapl) DA Nrf2-Keapl & 5 14
WA, ROS BB IRN 1% E & K45
JEOE Nrf2, 15 46 Nrf2 2% 5% 067 9F 5 55 e 2 W S 3
T AREZ G, HSPUE N A F R RIL,
W HO-1. &Mt H K (glutathione, GSH) HI SOD
S, DT R AR AR R AR T HO-1 & i 2T &R
o fire 1) B BE E,  PT DA A Il 20 3% 5 AT A ™ 2 i
BR L — AR B 0 IE £ 2 A A R AR Ak N R R E S
VAR (RS i . B B 7 B S S 7/ i

B, AEMRES 0 HT22 40 7] i i HO-1 19 % ik
R AL B, R EH . HO-17E
CIRI A1 il ke 1M 7 9 V8 845 v & 4 3 24 1 2
5% " WoR . Nrf2 vl CIRT,  H Nrf2 X i i i
THHE T 0 O B 1 2 3 o R R P R A R s
PO, TEMGZH B0, Nrf2 3% 16 J5 e s o A 40 il
N5 ARE JP A1 HEAT IR AIE4E &, BIHHO-1 3%
ik, HESRPUAAI BAE S . BE Nef2/HO-1 15 5
i NI I =R C AR A A IDON AV Z S
POREON . ShSE R T UESE A AR BE Gl i X R S5
HONT2 AR U AR HO-1 28358 7K S 78 Bl i 24 b s B
IGO0, R R e A AT Y DG R L AT AR R s
M- AR A% B B R Nrf2 1 HO-1 263k I F& %
Jii &% NF-kB p65/8 3% NF-kB p65 LA, 2 W 20
A 20 CIRT K B A 107 385 I 48 S5 S5 vz (4 41 i) /6
A BE 5 9006 Nrf2/HO-1 38 #% K ) NF-kB p65 #% 4%
iAo P EgE Y R Nel2 X i i 0 PR 4 A
FHAT 38 o A T A DGR S, Hoad A Y Nri2
A3 3 T A BT TR G R O A2 i &
FEGRPE I . ARWFoR 45 R LW . 45 7 Nrf2 0 4il 7)
ML385 J5 , Z Wi bt A AL AE b e dm ik, KW %
Fii i T A A /R AT R O Nef2 A 55 AT EW T
Fi 5 OGD/R %S 0 HT22 40 Mo 56 7~ B W ok 2>, 45
T Nrf2 i 571 M1.385 &b B J5 vl 33 %% 2 i 1) 20 i {4
PUER, R 22T 00 4 i OR 9 VE I PT B 5 Nrf2 A
*; Western blotting ¥ & il 40 fg # HO-1 Fl & N
Nrf2 (£ ik, 45 R W 2 U i Nrf2 1y
TR, WS HO-1 M &RiE, &
FEBT AL R SR .
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