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[ Abstract | Objective: To preliminarily investigate the protective effects of quercetin on the survival rate
of H,0,-induced oxidative injury in H9C2 cardiomyocytes, and such key factors as reactive oxygen species
(ROS) , nicotinamide adenosine denucleotide hydro-phosphoric acid (NADPH) oxidase and apoptosis, in order to
clarify the underlying mechanism. Method: A model of hydrogen peroxide H,O,-induced H9C2 cells oxidative
injury was established in vitro, and divided into the normal group, the model group and the quercetin group. Cell
viability was examined with an methylthiazolyldiphenyl-tetrazolium bromide (MTT) assay to determine the available
concentrations of H,0, and quercetin. The effects of quercetin on ROS level and apoptosis rate were detected by
2’ , 7’ -Dichloroflurescin diacetate (DCFH-DA) and flow-cytometry, respectively. We also used Real-time PCR
and Western blot to examine the effect of quercetin on oxidative stress and apoptosis mechanism-related molecules
(NOX-4, p22™*, Bcl-2, Bax and Caspase-8) genes and protein expression level. Result: Quercetin of 10
pmol-L " has significant anti-oxidative and anti-apoptotic effect. Cell survival rate increased obviously in quercetin

group compared with H,0,-model group (P <0.05), ROS level and apoptosis rate significantly decreased (P <
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0.05, P <0.01). Moreover, quercetin had an up-regulation on PI3K, Becl-2 and NOX4 (P <0.05) and down-

regulation of p22™", Bax and Caspase-8 (P <0.05). Meanwhile, quercetin can inhibit Bax, p22"™" protein

expressions (P <0.05), and up-regulate PI3K, Bcl-2 protein expressions (P <0.05). Conclusion: Quercetin

protects HOC2 cells from H,0,-induced oxidative injury and inhibit myocardial cell apoptosis by regulating NOX-4

p22""* | reducing intracellular ROS level, activating PI3K and increasing Bel-2.

[ Key words ]
NADPH oxidase-4
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B 5 ROS Ay 7= A, Jin st .0 L2 20 4 Ak Jit 4 1)
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Bt 4 B 8 U5 s A B 2R (G BT 2 A 5 T, it
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L5 STBD8053V) , M e i ( MTT, b 5% 4 41 iR B} 4%
AR TS bw-m0009 ) , 37 P 4804 I 12050 & (b
0 3 JE P R A BR A | L dit 45 PLL-201503) |, it
Ho B bk B 40 iR -2 JRURE 3 ] (Bel-2) , Bel-2 A 26 X
FEIH (Bax) , @ A5 BEJLBE-3 SR (PI3K) — i (9 =
Abcam 2~ |, #t 5 4> W & ab0005, ab32503,
ab40755) , $T il p22'ﬂmgﬁ, ( % [# Santa Cruz A&,
it F2112) i B -3l & A (B-actin) — i, 13
Proe TgG 40, INFEHUR 1eC ZH(dbath A2 M 4R
W AR A RA A, #5400 S 150110, 112586,

quercetin; H,0,; oxidative stress; apoptosis; survival rate; reactive oxygen species;

112971) ,
1.2 Y %%  Thermo 3111 # CO, ¥ F46 ( £ H
Thermo /A 7)) , KHB ST-360 #J i 47 4% ( I ¥ H 45 [
PR 5 A BR > 7)) , Step One Plus %1521 3% 't 5 &
PCR ( Real-time PCR) ¥ ( 3¢ [# Applied Biosystems 2y
H) ) , Universal Hood IT % %¢ ¢ 5l 1% 1 ( 2€ [E Bio-Rad
/N H]) ,BD FACSCanto 11 %35 240 1% (35 F BD 2
A ), TH4-200 #Y % 63 & W #8% ( H 48 Olympus 28
Al
1.3 H,0, 5 HOC2 40 i 45 1 #5% 5 vie JF % #%
HIC2 4% #4637 °C 5% CO, WE . KA 96
FLARZFh HOC2 4i il , 4 5 41 g % & 8 x 10* 4~/mL,
BEAL 100 pL 555, 24 h J5 40 % ik 5] 80% A2
i, 4 F H,0,(0,25,50,100,200 pmol-L™") fEFH 1
h, 35, BFLIMA 0.5 g+ L™ 'MTT B 110 nL,
WEE 4 h, 3B SR, A ZH BE 1 ( DMSO) 150
wl, 7853 52 3, B Am ARG I WO BE AL S R
3.
1.4 A0MAF IS R 553 &R 13 50, 15 5%
24 h J5, 4 T % (5,10,20 pmol-L™ ") fEH 4 h,
H,0, fEA 1 h, 750, S ALIA 0.5 g+ L™'MTT Fi
B 110 L, W HF 4 h, FEH %W, i A DMSO 150
pL, FE5r R AR AR A, SCRE R 3 R,
1.5 kil ROS ¥ FEE R 6 fLAR#EF HOC2 4f
M, 405 2 8 x 10" A4~/mL, & fL 2 mL ¥53% 24 h
J& Lo IR RV M R KR LW IE
2 BIRUZE SR HY S B DMEM 85 3% B 85 55 5 il &
A 10 pmol - L™ "Mt iz ZARFE . 43 51l i A 2k JiE
10 wmol - L™ JG It 75 3% R HE AR e A 27,7 - S O 8
T g (DCFH-DA)S500 wL, 5% 30 min, Y%, 5
I 4 h 5 AR A S5 2 4140 50 pmol - L7
H,0, fEF 15 min, PE 7%, 8] 8 2% 8 (B8 T W2 4%
AL ROS A= G AL , Image J 1. 47v 1A 53 #7 2¢
SEAH X S B
1.6 Annexin V-FITC/Ak N IE (PT) XG4 A ) 248
JHT: AAMEALFRTE 1.5 10, M e R4l A 10 pwmol -
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LMtz . 8595 4 e SR 4LRIHE B2 2 4143 5
A 50 wmol-L™" H,0, YEFH 1 h, Pk, Ikl £k 41
M, B0, 5 B e S, A 1 x binding buffer 100
pL, Annexin V-FITC 5 wL,PI 5 pL, 5% R =t 4 i Y
iRl

1.7 Real-time PCR ] Bel-2, NOX4, p22™™ , Bax
Hl Caspase-8 mRNA ik AL PRIE 1.5 1T, i A
Trizol #2544 RNA, Nanodrop {4 22 RNA ¥ B,
Oligo" [ %% 5 . cDNA; L ¢DNA J#55 4z 4% , 76 PCR
I B HEATY G RO o R SR :95 °C 10 min, 95
C 15 s, 60 C 60 s,40 MEFF, LW EE 3 K.
Stepone plus 2 fF il 5 €, {8, R H 27 {1 &R
mRNA M XF R B E . MXTIHFIWE L,

#1 SIMFEFREIKE

Table 1 Primer sequences and lengths

GEY) 751 K /bp
B-actin i 5’ -GCACCACACCTTCTACAA-3’ 18
T U5 -TACGACCAGAGGCATACA-3’ 18
Nox-4 9 57 -GCAAGATACCAGAATGAGGA-3’ 20
R 5 -GGAACAATACCACCACCAT-3’ 19
p22ph"“ E3i# 57 -CATCAAGCAGCCACCTAC-3” 18
T U5 -ACCTCATCTGTCACTGGAA-3’ 19
Caspase-8 "t 5’ -GGAACCAACTATGATGAAGAG-3’ 21
T 5’ -CAGCAGATGAAGCAGTCT-3" 18
Bel-2 3 57 -GGATACTGGAGATGAAGACT-3’ 20
R 5’ -AGGCTGGAAGGAGAAGAT-3’ 18
Bax ¥ 5 -GATGATTGCTGATGTGGATAC-3" 21
T Ui 5" -AGTTGAAGTTGCCGTCTG-3" 18

1.8 Ry EIE % ( Western blot) £ il Bcl—2,p22ph“,
PI3K,Bax % [ F ik R H 60 mm 5537 MLES 37 .0 0
g2 DR i DR A i I O O e S N R = O
O, 7 L s IR 200 L 208 AR 250, i b
ok M BCA LI E B A i, 8 R I, B B
B8, B0, A — 40 p22" (1:100) , PI3K (1: 2 000)
Bel-2 (1:1000) ,Bax (1:1 000) ,B-actin (1:5 000 ) $&
PR AR 9 & 2 8, Ve E, i AL E T L (1:5.000) ,
EHiAR (155 000) —HiiFE e 2 h, PeE, B2 nifg , 5t
JEAGAL R A Fr, Image LabS. 2. 1 #4420 #r B4 K
JEAE, LA H B 3 H/B-actin Fon & H A XS £k, 5
B 3K,

L9 geit gk SR SPSS 21.0 G it it
TGt iH B 2 s FoR, ZAHM LR
J ANOVA LN R J7 22 34t , PR LU BCR AT LSD 2,
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P <0.05 B ERAGIT¥E L,

2 #R

2.1 H,0, X} HOC2 4l i A7 35 F 52 m 510 % 4
Fe# , AN TRl vk BE H,0, J 3 HOC2 4 1 h J5, 41 i
HIERZ W P (P <0.01), Hri 50 pmol - L'
H, O, JIH ISF 20 Jf A7 3% H6 0 59. 41% , SCHk 418 i
Mk EE H,0, 4bFE A0, 240 A 32 B0 o A AR N A
BT R W2 v e % 50 wmol - L7V H, 0,
VUK o R i R RN 11 o i U
2,

F2 H,0, XL AMBEFEFEERZM(x+5,n=9)
Table 2 Effect on myocardial cell viability(x +s,n=9)

i F 4/ wmol - L ™! FE 15 R/ %

EH - 100. 000 +0. 000

H,0, 25 91.549 +4. 153"
50 59.410 = 11. 047"
100 33.980 +3.328"
200 26.352 +2. 615"

e SIEWA &Y P<0.01,

2.2 M Bz E 0 S AR I O O HOC2 4R i A7 15 R
fyszmg SR EE,10,20 wmol - L™ i 3 41
0 ML AE S R B (P <0.01),10,20 wmol - L™
MR Z B R FEME R, WL 3, w10
wmol « L™ " Sy K 3 1) 9057 4

R3 WMEITNEHLEHRGT HOC2ARFEENZLM (v 5,
n=6)

Table 3 Effect on HYC2 cell viability in different concentrations of

quercetin(x £s,n=6)

2 53] F 4/ wmol - L~ FE16 2/ %
E# - 100. 000 +0. 000"
LA - 49.390 +4. 896
Hik e 2% 20 88.341 +5.434"

10 85.330 +8.238"
5 55.213 +2. 681

T SRR A P <0. 01,

2.3 iRz Z X HOC2 4 i Py ROS AH X & it 19 5% i)
SRORZ 4,10 wmol - L™ A pe 38 41 5 S ik
55 Wi R A AN ROS MR & B E AL (P <
0.01), WHE1,2,
2.4 itz ZXF H,0, iS5 HOC2 20 i J8 - 1) 5%
M BRI T AR AR IR R AL B e (P <0.01),
10 pumol - L™ #fif iz 2% 2 4 77 3R 4 55 AL 2 b 3 B K
(P<0.01), L& 3,
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Fig. 1 Effect of quercetin on content of ROS in H9C2 cells

(fluorescence microscope, x 100)
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Fig.2 Effect of quercetin on content of ROS in HIC2 cells(x s,
n=3)
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Fig.3 Effect of quercetion on apoptosis rate in HIC2 cells(x +5,n =3)

2.5 it He FXF HOC2 4fl i v A Ak 7 A 43 A G 4y
TR 5IEE A R, BAIZ] NOX-4 mRNA 3%
ik EREAK (P <0.01),p22™" mRNA FIZE 1%k
IR IHE (P <0.05,P <0.01), SR HLH,10
wmol - L ™" i J 32 41 NOX-4 mRNA 3k & % T,
p22"" mRNA FI (1415 B # B (P <0.01) . L
Kl 4,5,
2.6 i = XF HOC2 41 g v i T AH ¢ 43 ¥ 1Y 52 i
52 4 K, BEAL 4 Bax mRNA fil & 1,
Caspase-8 mRNA £ X W B F+ & (P <0.05, P<
0.01) ; Bel-2 mRNA HI7E [1 3 ik, PI3K Z& [1 3 1%,
Bel-2/Bax B 5 {6 (P < 0.05,P <0.01), 5%
A HHE, 10 pmol - L™ i 2 % 41 Bax mRNA Fl K 14,
Caspase-8 mRNA F ik B ML (P <0.05,P <0.01);
Bel-2 mRNA F175 % 15, PI3K & [ % 14, Bel-2/Bax
BB e (P <0.05,P<0.01), WA 6,7,

B4 #EEI HIC2 40 i1 NOX-4 5 p22P" mRNA k% i) %
M (x+s,n=3)

Fig.4 Effect of quercetion on expression of NOX-4 and p22°"™
mRNA in all groups(x +s,n=3)
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Fig.5 Effect of quercetion on expression of p22°"* protein in all

groups(x +s,n=3)
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Fig. 6 Effect of quercetion on expression of Bcl-2, Bax and

Caspase-8 mRNA in all groups(x +s,n=3)

3 itig

5% 32 B, 7 00 000 A8 5 0 v Ak N AT 5 R 4k
AR B Dy e SR RSB O LA T, R ECO AL
IS O IR 2T 2 Ak, Jan 3 O g 3 38, e 245 ) L 10 )
FEEJAE ) ROS AW R G b W 5 A7 7R 5
3, 1L &0 ROS 75 & O LA i S04k 468 3 a0k T 35 =
HE T NADPH 4 fb il 2 0 I 5 953 05 48 Fk B 38
o F A ROS A b M SR Ak 38 i i R
FAEM . NADPH 4 1k i % 1k J5 7] ¢ fb NADPH
M58 i 00 T A ROS 10 A= A, A7 SC ik i 3,

« 125 -



5522 #5515 ] FEXEFFFRE Vol. 22 ,No. 15
2016 4 8 A Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2016
PI3K ” —  — 85 kDa ﬁg%@ﬁiﬁ]% NADPH éﬁ'f‘tﬁﬂ 91)@'1% NOX-4 i"%i}_\. ,jﬂ]
. phox ==~y [ 8 N A P
Bz WS e S 251Da il p22 %3?5’@’/ ROS Eﬁi,y\ﬁﬁ{iiﬂﬁ%wj
20 e S I A 5 /Y BRG] IO PIBK, 42
Bax W WS e 2] kDa

practin A S S D
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§ 0.6 3)
Q 2) 2)
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S o4 25
el
2 02
o
0.0

ABC ABC ABC
Bcl-2 Bax PI3K

B 7 #EEE HIC2 4k Bel-2,Bax,PBK EERIAR I (2 <5,
n=3)
Fig.7 Effect of quercetion on expression of Bcl-2, Bax and PI3K

protein in all groups(x +s,n=3)
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S WL A 8, B8 v o0 UL R T A0 fr 1) 38 o7 P T &
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P R o A R A (o R S () W
NOX-4 [ IE# Thfie &2 ROS 7= A rh 40y v 5 F 2L 1Y
F 2, PI3K 2R M % 2 5.0 LA M A 1 5 5 A
T, 35 A B A e i O WLAH B () Caspases 1 #:
SEEEAR, B b Bel2 LR ik, T8 Bax K %
5, AT 3% B4R 400 LA L i 4 R

ARSI 25 B R W 3R A A M ) S vk R K
T O LA I ROS 5 5 T BE, 20 M A7 0 R
A T, 2R A B2 R AT e O 82> ROS (1 A B,
TR A i o T Ak it . PR A, 5
W2 P&, W 2 4 vh NADPH 4 4k i p22™ 76
JEPH B IR 7 T W R AR, NOX 4 76 kA 3%
I8 77 T BA i, AR PR B2 2% vT e E 1 9 Y NADPH
AL 223K, DT 4 3 S8 A0 353405 0 LA L . A
PR T B b A R B PI3K 5 Bel-2 Rk,
W Bax 55 Caspase-8 ik , iff 1fij A& #4100 L 20 i
TR

gE bR, W K A RO A H,0, A S
HOC2 41 fifg & A 16145 , 30wl 20 B 9 1=, LA FH ML mT
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Bel2 1735, 1 Bax 5 Caspase-8 {2 T- %3k,
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