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Abstract: Oxidative stress is one of the main pathogenesis of ischemic cardiomyopathy (ICM), and antioxidant
is an important prevention strategy. In order to investigate the effects and mechanisms of taxifolin (tax) on the
H,0, induced oxidative stress, HOC2 cells were pretreated with/without tax (100 pmol/mL) for 6 h, and then ex—
posed to hypoxia in the presence/absence of 200 wmol/mL H,0, for the next 12 h. Oxidative stress level and
autophagy phenomenon were evaluated by planar morphology, intracellular reactive oxygen species (ROS)
and malondialdehyde (MDA) generation, autophagosome and phagophore formation, and autophagy related pro—
teins p62 and LC3 I/l expression levels. In order to reveal the possible molecular mechanisms, the expression

levels of nuclear factor erythroid 2-related factor (Nrf2), hemeoxygenase—1 (HO-1), hypoxia—inducible fac—
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tor la (HIF1a) were analyzed. The results showed that HO,—induced H9C2 myocardial hypertrophy was in—
hibited by tax. At the same time, ROS and MDA productions were attenuated, Nrf2, HO-1 and HIFla ex—

pressions were upregulated, and autophagy was promoted. In conclusion, the data suggests tax protects H9C2

cells from H,0, induced oxidative stress via activation of Nrf2/HO-1/HIF1a/Autophagy pathway.

Key words: taxifolin (tax); ischemic cardiomyopathy (ICM); HOC2 cells; oxidative stress (0S); H,0,—induced

oxidative stress; Nrf2/HO-1/HIF1a/Autophagy pathway
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A 100 pmol/mL tax ZbFH 6 h), Tax % DMSO, At
il B BE A 100 wmol/mLL AYRE &, T 4 CilEE
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SFE AT 1x TBST PE¥ 3 UK, #IK 15 min, R
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ot
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e S7easo) G Hs LS % SR B ¢DNA, LA cDNA S
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I, AR I At vl £t B VR A R SRR,
Fi@ 1 Roto—Gene 6.0 F44:1) B-actin NNZS AT
Iibre SERIN /DI 3R
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Table 1 Primers used for real-time quantitative PCR

analysis
Primer Sequence
Nrf2 F: 5'-TCCTCTGCTGCCATTAGTCA-3’
R: 5'-GTGCCTTCAGTGTGCTTCT-3'
HO-1 F: 5'-TCTGGAATGGAAGGAGATGC-3’
R: 5'-AGTTCTGGGGCTCTGTTGC-3'
B-actin F: 5'-CATCCTGCGTCTGGACCTGG-3"

R: 5'-TAATGTCACGCACGATTTCC-3~

13.8 %it ot
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Pad Prism 5.0 3K F 317 400, o145 8 1
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22578, AR5k e s T ¢ R, P<0.05 -
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XS AT B WL 3 1 2L 2 B, it
— P IHIE tax A2 A 2R N ROS #9774
AT A AR AAE T, 38 2o B2 5 0 e o A6 I 2k
Fif A ROS B97KF o Mito-Tracker Green f&—Fji4g



236 o

%R 5

2017 4E

o
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H,0, b FRZH & 5 5 S I 36 22 H ¢ 52 B 3
5 s T tax LA 3L 2R €505 B A s H ok
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MDA SN it FE g BTl Ak ), &
AR N B AN BUK - BIRAEY) 2 —, SR A R R
5 Control 4 Fb, H,0, 44 HOC2 0> LA il MDA
K5 2 T 55 (167.1+15.44 nmol/mLL & 310.5+
33.6 nmol/mL, P<0.01); 15 H,0, Z1AH L, tax i
AbFRZH MDA 7K1 f 2 B4 (310.5+33.6 nmol/mL
& 112.2+74.30 nmol/mL, P<0.05) (& 2), FikghHE
RN tax AT BEAPR A L P AL R OK T -

e s

Control H,0,

1 Tax ATEE H,0, B8O ILABR SME R KR
(A) RALII T S5 K, (B) ROS £ & 69 £ R
Fig.1 Tax ameliorates H,O,—induced OS

(A) Cell morphology change observed by optical microscope;
(B) Intracellular generation of ROS detected by ROS staining.
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Control  H,0,
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Fig.2 Effects of tax on the generation of MDA
*: P<0.05; **: P<0.01.
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2.3 Tax X HEHIZ N0
U LA B W X 4 4570 I 2 BE LA B A
o IEHERMFFEUESE, 25 FhC LA N i GO BILBI I

e PR O L B I O A Lo I (O UL
O WUEEBE U 7 3800 55 S A A A 5 1Y) e 28
SN A5 P 1 kA S -1, g /N B N
M2 B W AR P B AR, TR A B W R
A EE BRI . MIGUE tax S 75 AT 3@ 0L R0 LA
DNV PR, B T A4S ALt b /v
K A WEHLRTE B, 245 R BN tax A0 PR S A0 B
Wi/ IMASE 22, FB53 A W/ INERLE (B 3A). E—4H
Western—blot 6l F BEAHSCH 151 p62.LC3 11T 1Y
Lk, 45 R HR tax ZEFRLH p62 Fik K-
Ik, LC3 T[] LC3 11 #4b 3 2 (K] 3B), xS ffd
/?'\‘ tax ﬂﬂi’ﬁ E' 5 o

Control

Control Tax

LC3 I/IT Izl 18/16 kD
(B)

B3 Tax Xt BRI

(A) BALYLEE B MR (BT KPP 48), B8, (B) Tax 3T p62,
LC3 VI & @ Rk ey,

Fig.3 Effects of tax on autophagy

(A) Electron microscope detection of autophagosome (showed
by arrows) and phagophore; (B) Effects of tax on expressions of
p62 and LC3 I/II.

2.4 Tax %t Nrf2/HO-1 BIZ 0

HO-1 J2 4 i N B9 Ft b i, FA Hréa b
WA A PR SR I, LSRR bl SR A
F Nef2 B SY . RIE tax 2 753 1 5 0 Nief2/
HO-1 15 538 P& 1) 338 A O WURSE L, i
i qRT-PCR gl H,0, AbF J tax T EE 5 0 AL
YA N2 HO-1 mRNA [3EKF . SLI45 R
/N: Hy0, EFESE Nrf2/HO-1 mRNA B3k JCHH B
SR, T tax WAL RIS Nrf2/HO-1 mRNA 23k B
BFE(E 4A B). #HE—2H Western—blot 3£
Control ZHF tax AbFEZH h Nrf2 \[HO-1 ZE[IRYRIA
i, 45 R 5 mRNA K 25 R 2B, tax A0S
Nrf2 \HO-1 AR 0A S TH i (8 4C). _E A
S5 RDLT tax ATHE HE Nef2/HO-1 B9k, M &
FEUEAR I B
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=1 =1 sk
225 74 —
=20 £3 u
1.5 g
210 g2
= Z,
ERiml
é\bl 0 - 0 T T
= COHU'OI HzOz TdX+Hz S Control H,0, Tax+H,0,
= (®)
Control Tax
Nrf2 qm— 01 kD
HO-1 | — | 33 D
B-actin || - — || 42 kD

(©
Bl 4 Tax Xf Nrf2, HO-1 RiXKI#
(A) Tax *F Nrf2 mRNA & i 49%v@; (B) Tax * HO-1 mRNA
AR # YR, (C) Tax 5 Nif2 \HO-1 G R KM Hh, * P<
0.05; *#*: P<0.01; ***: P<0.005,
Fig4 Effects of tax on the expression of Nrf2 and HO-1
(A) Effects of tax on the expression of Nrf2 mRNA; (B) Effects
of tax on the expression of HO-1 mRNA; (C) Effects of tax on
the expressions of Nif2 and HO-1 proteins. *: P<0.05; **: P<
0.01; ***; P<0.005.

2.5 Tax X HIFla & B RILHIE00

TEBEE LR, HIF Lo (IR IKFE E, 40 Uik
b, I H AR SR AR IR, D T AR R K,
[ AT ) HIF Lo ARASOHLEIE & B WEDS, S5
UF tax 4275 AJ i 3k Nef2/HO -1 3 B% Y 3405 42 10F
HIFla 35, ML A M, A SCR ] West—
ern—blot SZEG AT HIF 1o 25 109 FR B SIS I .
SERR I tax AP HIF 1o & A KT
(B 5), Ut tax AIEHE HIF 1o Y RIK

Control Tax
HIFla | T—— — ‘ 120 kD
B-actin —— — ‘ 42 kD

Bl 5 Tax 3t HIFla &HARIERZM
Fig.5 Effects of tax on the expression of HIFla protein

3 iTig
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AR W R B A ICM. B ek . A BF98 &
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HAE S PES M HR tax IR AT AEE i B AL B
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IR R AR AN FE

H AT 5T 22 B A W55 010 7 3% D) A
PUEALEE HO-1 WY B I, A oTiRiE, e
A HO-1 W 3E 3915 [ W5 0 ol P20 i i o 24
Surolia 2558 H 7 P9 Bz A M HO-1 AT 3 52 9
A WERD RIS KA R R . A SR SEES
S5 BN tax 7] B HO-1, [RIINF AT {2 [ W, 42
7 tax 760 LA A AR AT SE 2k HO-1 177 [ g, 3
HCAT R 73 FHLTA Friff— PR

HIFla fA7E T Aok, BE] LU e A=
YL aE s ROS (=4, AT LA i BNIP3/Bel-
2 ARV AR A 1 . Gui SR 7T 2
HIF1 FEGR A0 WILAN A 5A P81 AW VR, Bk
BRSBTS HIFL (9 3R38 hG 5,
TMREER HIFL J B WEem i, Wk HIFD Al 3 2k 3
A VSR AR BEOA T AESE T, FRATAY LRSS
R EIR tax 25 HIFla FIEEN, 3R tax 7]

AEIE T Nrf2/HO-1 i BT F HIF 1o 09635, MM

feEk [ kg

M2, ARG R E HOC2 41, tax AT AE
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