FARF=HITFSE S5FF % Nat Prod Res Dev 2020,32:1038-1044

Eﬁﬂﬁzﬁl il B iE& Nrf2/ARE 1.:. =18 l)ﬁizﬁ;&ﬂ/
SSTER HO2 ApBAT REHXEETKR G

BEF.E OB RAR BEE CERE

PR T 5300217 B TS T NRBERE , 7T 530031

7 OE R E AR (YLSC) X St/ 2 E T B HO2 20 M 453 405 1) 52 i S ] g AR R ML . B4 12 h 2R
24 h g7 WU i 4R A SRR, R AR IR T S AR O S HE AR A Nuclear-Nif2 %5 2R (4 k647 TR, 25 5%
7R, YLSC w] BH 34 A £ A7 3R, $215 SOD GSH-Px 7K, B IR 4H ME 44 7= 3 A1 LDH . ROS MDA 7KF-, i Nuclear-
Nif2 \HO-1 \Bel-2 £ F13R5A34 #5 T Cleaved caspase 3\ Bax 5 [ ikl /b, 65 B FH Nef2 00l 700 ) 910 YLSC AE FH &%
o GERFW, YLSC nT LA 8/ & FUT 0RO LA i 0 7~ B S AR 00 st 49, LML ol BB 553075 Nel2/ARE {55
A

FABIF  YLSC; O LB/ 2 £ &
FE 4K S:R972

DOI:10. 16333/j. 1001-6880. 2020. 6. 018

AL ; P T s Nef2/ ARE {553 %

CEKARIRAD : A X E %S :1001-6880(2020)6-1038-07

17-Methoxyl-7-hydroxyl-benzofuran chalcone activates Nrf2/
ARE pathway to protect H9¢2 cells against apoptosis
and oxidative stress induced by hypoxia/reoxygenation

QIN Fei-zhang'* ,DONG Min',QIN Qiu-hua®,XUAN Fei-fei' ,HUANG Yuan-heng'

' Guangxi Medical University , Nanning 530021 , China;” Nanning Second People’s Hospital , Nanning 530031 , China

Abstract: To explore the effects of 17-methoxyl-7-hydroxyl-benzofuran chalcone ( YLSC) on apoptosis and oxidative stress in-
duced by hypoxia/reoxygenation in H9¢2 cells and the possible mechanisms. Cells were cultured under oxygen and glucose
deprivation for 12 h and then under recovery conditions for 24 h to stimulate myocardial hypoxia/reoxygenation injury. Apop-
tosis and oxidative stress related molecules, protein expressions of Nuclear-Nrf2 and HO-1were tested. Compared with the
model group,the cell viability,levels of SOD and GSH-Px were increased significantly in YLSC groups while the apoptotic rate
and levels of ROS,LDH and MDA were significantly reduced. Western blot showed that the protein expressions of Nuclear-
Nrf2, HO-1 and Bel-2 in YLSC group were higher,while the expressions of Cleaved caspase 3 and Bax were lower than that in
model group. However, combination treatment with Nrf2 inhibitor significantly inhibit the effects of YLSC. YLSC can protect
H9¢2 cells against apoptosis and oxidative stress induced by hypoxia/reoxygenation, and its mechanism may be associated
with the activation of Nif2/ARE signaling pathway.
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Table 1  Effects of YLSC on cell viability and LDH levels in supernatant(x +s,n=8)

451
Group

FLER M S
LDH(U/L)

AL LA R

Cell viability( % )

1E# Normal
FiA Model
YLSC {314+ YLSC-L
YLSC 35 YLSC-M
YLSC it YLSC-H

YLSC &5 & + ML385 YLSC-H + ML385

867.34 £45.69
1 520.15 +78. 44
1256.75 £60.77 " *
1204.94 £77.30" "
985.39 +54.63 " *

1423.19 +89.52%¢

100.00 +7.35

40.35+5.17%
51.36£6.23*
64.79 £6.54*
80.21 £9.22**

52.62 +4.34%¢

5 IE AL, P <0.01; SR AL, " P <0.05, " " P <0.01; 5 YLSC-H 41 [b#,“ P <0.05,%¢P <0.01, F[d.,
Note ; Compared with normal group,® P <0.01 ; Compared with model group, * P <0.05, * * P <0. 01 ; Compared with YLSC-H group,*P <0.05,%¢P <

0.01 ,the same below.
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Fig. 1  Effects of YLSC on apoptotic rate in H9¢2 cells by flow cytometry assay
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Fig. 3  Effects of YLSC on protein expressions of Nuclear-Nrf2 and HO-1 in H9¢2 cells

3 itig

MIRT J2C I T A L IR AL I UL F) E0E D
., 5% & B, ROS /E 4 MIRL i) 322 )5 s [+, 78
L A Y 2 e e A8 P AR A b ke 45 O BEAE
P, PR M0 240 L8 1 DAY S A 2 R 200 P A2
B AF IR o BRI K (0 A BTSN AT e PR
PUAMYI B, DA VR T R, A ST AL

i 2 45 2 fii A5 ., SOD BEWE & O, , ffi 22 A= i
H,0,. GSH-Px fi fk i Fii i S 1k i 38 b = A4 1
LOOH 4k A0 iz ) it LOH., BHLWT g 5z 2 44 ry ol
FEIEIA TN . FRATTAIBESE A I, 5 T B A LA A8
2H ROS MDA 7K F-F} 5, SOD Fl1 GSH-Px 7K - F&A%
2% YLSC Filab 2.0 LAH M ROS \ MDA 7K - i 2%
T F%,SOD Fil GSH-Px /K-, 45 R4 7%, YLSC



Vol. 32 FAETEAE A A KBRS Nef2/ ARE {5538 B AR B4/ 2 S0 BT Y HOc2 20 LA T S SR AL s it 4 1043

FIRE R THER B AL, 48 s e A B e, D M-
RT i A s £ VR

5 PR T el L P AT, B i, A T
Mt 2, A T EOL I RE RS . SORAARTE I8 5 40 i
AT LREEREEMIEM . SRARIIHET B2 41
T 2 B, A B 2 o A B R 7 B R
Bel-2 REHAEFRFERLIAR Y S8 B, 17 Bax JU) 6B HY fin 2ok
PREG AL T P (i ATF F1 Cyt ¢ ERLIARE O
Jil, Caspase 3 J& Caspase S J6 i N iF 85 11, 7] 32
AN DNA B, e s BEAMIA T, ARS8 IR
A AEASCRIN HOc2 A A PR T2, K3 YLSC eV
A ERAEO LAY PR T3, 4 Bel-2 BRIk T,
Bax fll Cleaved caspase 3 HYJ ik B B REK, #2/~
YLSC HA W% 0 WLAH ML T ]

RAEWFFER B, Nef2 J2 3 5 40 i N S8 A8 T
I OGS S R o B T e e A A T A i 2 Tl
(1 NQOT , 4+ Jit H ik . GSH-Px . SOD %) ik i,
DAV S AL R ) Nef2 {3 5 3 R AT R
LR A B A2 WA 1 NADPH 48 4k i 5 0 41 Jfd Py
ROS {4 i o IEH 15 BT, N2 5 Kelch-like
ECH-associated protein 1 ( Keapl ) #Hi%, Jf- #f Keapl
BELLE TG o 1 44 i 52 810 A A g R A P sl i i
If, Keapl 2 it 22 R 5% Ak 0 18 1, 40 5 A= U,
Nrf2-Keapl 549 fif 25, Nef2 e i 48 i 57 5% A 20
Mit% ., ARZE) Nef2 5 ARE 254, {2 8k F 37 a9 0 #x
FEH AN y-glutamyleysteine synthetase , hemeoxygenase
1(HO-1) S5 iy ekt o Xu 5 B9 & B, Nif2 &
DAL B ok /0 B VA 6 T AL, o R FH R 3553
Triptolide Ja/b> ik ifi-F- 7 4 51 B2 ) 48 4 2 oL 1 4 Ak
R, HLE S R Nef2 i1 HO-1 28 1 #A 4 261,
Nel2 7255 7 T 0P . Das' " i Nef2/
ARE {5 5 1@ % i 53 52 " p53. Bax, Bel-2 . Bad,
Caspase 3 ZFZ b7 AR R /Y I 1= 85 F 52 Wi 40 Bt 7 A
ffo A5 Nef2 iGPER)EE H Keapl, 7] L5 Bel-2 Af]
AR, e T ARSI R, B
SERELE.C LR HO-1 RIRHm, Nef2 7240 i A% %
kL, YLSC FiALBE 24 h J5, HO-1 F14H A% N
Nrf2 R — 201G, [R] Ao 240 B 8 T 25 R T A G
HHFRBID, PUAACBER LN N, RN 25 5 Nif2
) ML385 J , AT UL 4t M i) ] T <38 i, oAk
KAV BEAR, Nef2 A1 HO-1 /Y 1 94 32 2] 40 i, $2 78
YLSC () Ht 48 4k o7 30 A 40 B 8 - e nT e 5
Nif2/ARE {5538 A7 Ko A B9 K B, PIBK/ Akt

GSK3B 5 Zil s fE Nef2 1 S5 T
Nef2 (i #5 . GSK3PB b 4 W e b Nef2, 3 it
Fyn JEHEHE Nef2 2225 53¢, IF 0l Nef2 76 240 i b 2k
W FRATATII A AT ST & B, YLSC REMLIE PI3K/
Ak {5530 B, DR Gt ot PR R S 0 WLAR i A
WER P T, PBK/AK S B E R S5 T
YLSC A% Nef2 Y85, FE5t S04k S g ATBH 1k ik i
U A LA T T R AR A R TR 2D AR

2 LTk, YLSC i Ah #EXT H9c2 4il g ik S/ &
A P ER , BENS W 35 IR LDH 7K A4 i
T2, BN SOD \GSH-Px 47, F& Ik MDA .ROS 7k
S, B4 Nuclear-Nrf2 \HO-1  Bel-2 2K 1 335, I /0
Bax FlI Cleaved caspase 3 7& [4315 , HALH 7] G 5%
1% Nif2/ARE {5538 A 5C.

&% 3k

1 Ligia AK,Ruda PA, Che HC, et al. Targeting mitochondrial
dysfunction and oxidative stress in heart failure; challenges
and opportunities[ J |. Free Radic Biol Med,2019,129;155-
168.

2 Meng Z,Teng S, Wang XY et al. Asiatic acid inhibits cardi-
ac fibrosis via activating Nrf2-mediated anti-oxidant signaling
pathway in spontaneous hypertensive rats[ J]. Chin Pharma-
col Bull (P25 228 42 ) ,2018 ,34:1073-1078.

3 Ma ZG,Yuan YP,Zhang X, et al. Protective effects of geni-
poside on oxidative stress induced injury in H9C2 cells[ J].
Chin J Diffic Compl Cas ( 5E¥EHE 2435 ), 2017, 16 1189-
1192.

4 Liang B,Fang J. Protective effect of isoflurane on H9¢2 cells
from hypoxia-reoxygenation injury via Nrf2-ARE signaling
pathway[ J].J Third Mil Med Univ (48 =7 [E K2£2£3R) ,
2016,38.1615-1621.

5 LiY,Feng J,Xie JF. Naringenin attenuates myocardial injury
by regulating AMPK/Nrf2/HO-1 signaling pathway in dia-
betic mice[ J]. Chin J Pathophysiol ( H [E g B AR H 44 7))
2020,36(1) :38-46.

6 Department of Health of Guangxi Zhuang Autonomous Re-
gion. Standard of Guangxi traditional Chinese medicine (] P
Fr 2G4 n1E) [ M ]. Nanning; Guangxi Science and Technol-
ogy Publishing House,1992:31-32.

7 Qin FZ,Jian J,Lin X, et al. Effect of 17-methoxyl7-hydroxyl-
benzofuran chalcone on blood coagulation and platelet aggre-
gation[ J]. Chin J Exp Tradit Med Form ( A [E 52 56 J5 77| 2%
Z475) ,2013,19(13) :242-245.

8 Ye FX,He JH,Wu XM, et al. The regulatory mechanisms of

Yulangsan MHBFC reversing cardiac remodeling in rats



1044

KIRF=YIBE R 5T K

Vol. 32

10

11

12

13

14

15

based on eNOS-NO signaling pathway [ J]. Biomed Pharma-
cother,2019,117 . UNSP 109141.

Jian J, Li YW, Jiang WZ, et al. Effects of flavone monomer
from Yulangsan on free radicals scavenging [ J]. Chin J
Geront ( FP [E #4F22 2% ,2009,29 :2353-2354.

Wang S,Zhu YF,Qiu RX, et al. Shikonin protects H9¢2 car-
diomyocytes against hypoxia/reoxygenation injury through ac-
tivation of PI3K/ Akt signaling pathway| J]. Biomed Pharma-
cother,2018,104.712-717.

Xu XY, Yu MY, Jiang N, et al. Protective effects of swertisin
on oxidative damage of PC12 cells induced by H,0,[ J]. Nat
Prod Res Dev( KIXKF=WWFo8 571 % ) ,2018,30:97-101.
Shen YM,Liu XJ,Shi JH,et al. Involvement of Nrf2 in myo-
cardia ischemia and reperfusion injury[ J]. Int J Biol Macro-
mol,2019,125:496-502.

Kovac S, Angelova PR, Holmstrom KM, et al. Nrf2 regulates
ROS production by mitochondria and NADPH oxidase [ J].
Biochim Biophys Acta,2015,1850:794-801.

Buendia I, Michalska P, Navarro E, et al. Nrf2-ARE pathway .
an emerging target against oxidative stress and neuroinflam-
mation in neurodegenerative diseases[ J]. Pharmacol Ther,
2016,157 :84-104.

Xu B, Zhang J, Strom J, et al. Myocardial ischemic reperfu-
sion induces de novo Nif2 protein translation [ J]. Biochim

Biophys Acta,2014,1842:1638-1647.

16

17

18

19

20

21

Yu HJ,Shi LY, Zhao SJ, et al. Triptolide attenuates myocardi-
al ischemia/reperfusion injuries in rats by inducing the acti-
vation of Nif2/HO-1 defense pathway[ J]. Cardiovascu Toxi-
col,2016,16:325-335.

Das A, Gopalakrishaan B, Voss OH,et al. Inhibition of ROS-
induced apoptosis in endothelial cells by nitrone spin traps
via induction of phase Il enzymes and suppression of mito-
chondria dependent proapoptotic signaling [ J ]. Biochem
Pharmacol ,2012 ,84 :486-497.

Niture SK, Jaiswal AK. INif2 (Keapl ) targets Bcl-2 degrada-
tion and controls cellular apoptosis [ J]. Cell Death Differ,
2011,18:439-451.

Tahir A, Taechyun K, Shafiq UR,et al. Natural dietary supple-
mentation of anthocyanins via PI3K/Akt/ Nrf2/HO-1 Path-
ways mitigate oxidative stress, neurodegeneration, and memo-
ry impairment in a mouse model of Alzheimer’s disease[J].
Mol Neurobiol ,2018,55 :6076-6093.

Jain AK, Jaiswal AK. GSK-3beta acts upstream of Fyn kinase
in regulation of nuclear export and degradation of NF-E2 re-
lated factor 2[ J]. J Biol Chem,2007,282:16502-16510.
Xuan FF,Huang JC, Tang JZ, et al. 17-Methoxyl-7-hydroxyl-
benzofuran chalcone alleviates myocardial ischemia/reperfu-
sion injury via PI3K/ Akt signal pathway[ J ]. Chin Pharmacol
Bull ( H [E 25 BA#5 ) ,2015,31 :1735-1740.

(RAFHREESFE)EERES

BERE(UBREXAF)

Members

EXAR=S LEHR FAEES
WANG Hongbing GE Huiming YIN Wenbing
FNSIE PN FRA

SUN Haopeng SUN Guibo LI Liangcheng
ARBE KA K Bram e

MU Wanmeng ZHANG Binghuo CHEN Yihua
eyl B X LER-

LUO Yinggang ZHOU Wen HU Youcai
BEl ;i3 BHEY

TANG Jinshan
BR
LIAO Chenzhong

HUANG Shengxiong

BEIKR
XUE Yongbo

HAN Xiuzhen

7 M B YK 48

YIN Sheng LV Zhaolin LIU Xiangguo
FEX BR # D)

LI Guoyou QIU Li WANG Haibo
HEaER BR FE 7N ZETi

LIN Changjun OU Yangjie YI Huaxi

= F E KR = B8
YUAN Tao XIA Yonggang GAO Huimin
Y€ mR EHE

HAN Shuyan ZENG Kewu LAN Weiqing





