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Protective Effect of Hyperoside on H,O,-induced Oxidative Damage of A549 Cells
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[ Abstract | Objective; To investigate the protective effect of hyperoside on H,O,-induced oxidative
damage of A549 cells. Method: In vitro oxidative stress damage model was established by treating A549 cells with
H,0, (400 wmol-L™") for 24 h. Cells were divided into blank group, model group (400 wmol-L~' H,0,),
positive drug group ( N-acetyl cysteine 100 pmol-L™") | hyperoside groups (1, 10, 100 pmol-L™"). Cell viability
was determined by thiazolyl blue ( MTT ) assay. Contents of reactive oxygen ( ROS) and malondialdehyde
(MDA), lactic dehydrogenase ( LDH ), catalase ( CAT), glutathion peroxidase ( GSH-Px) and superoxide
dismutase (SOD) activity were detected by enzyme-linked immunosorbent assay ( ELISA) method. The membrane
potential changes of mitochondria were detected by Rhodamine 123 staining, and the protein expression levels of
sirtuin 3 (Sirt3) , isocitrate dehydrogenase 2 (IDH2) and MnSOD were determined by Western blot technology.
Result: As compared with model group, hyperoside could significantly enhance the cell viability (P <0.01),
decrease LDH activity, contents of ROS and MDA, and increase GSH-Px and SOD activities (P <0.05, P <

0.01). Moreover, hyperoside markedly improved mitochondrial membrane potential, and Western blot showed that
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hyperoside could significantly up-regulate the protein expression levels of Sirt3, IDH2 and MnSOD (P <0.05,

P <0.01). Conclusion: Hyperoside could protect H,O,-induced oxidative damage of AS549 cells, and its

protective effects may be related with increase in ROS removal ability and regulation of Sirt3 mitochondrial pathway.
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503) W H HhRHBE L 4%
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AP A B2 AL 5 20150118 ) 5 LR I U
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1.3 U % Midid0 % — A AL 3 K48 (£ H
Thermo Fisher Scientific /2 7)) 3 IX73 B 5¢ ¢ & {4 455
(H 7 Olympus 2 #] ) ; DDY-10 # = {6 1 Jk 1%,
Trans-Blot SD AU 56 EIAE , 4> | 2l v UK BE I 1R
I3 HT & %5 (35 Bio-Rad A H]) .
2 FHik
2.1 A549 4085 3 % AS49 4R F A
10% 5 25 ML ,2 % 75 2 B e () RPMI1640 15 57 W b5
FRW T, TE 37 C 5% CO, B FRph i .
2.2 #S7 AS49 4 AL B GBI HOAL Tk
BRI AS49 4, L 1 x 10 A/ mL 40 g % 1
4L 100 wL £ Ff F 96 FLEE =M, £ 37 C 5%
CO, KiFR AP R 3% 12 h 5, 43 0 n A ¥k £ o8 50,
100,200,400, 800 wmol - L™" H,0, 4> M /E F§ 24 h
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J5 .38 B, AL A DMSO 150 WL fi# , i br AL
492 nm Ab KGN WO BE A I H 5 A B AE TG 3

Y MLAE TG HE = Ay /Ay g X 100%
2.3 G2 MR AL R A0TSR e AS49 2
e 8 2.2 TR ik 2R T 96 FLAR P, B5 5% 12 h
J&, A 1,10,100 pwmol- L' 4x 22 Bk 4 F1 100 wmol -
L™ N-Z 2 e & R AL 3 1 h, fin A 200 pmol - L™
H,0, 4kZE4E I 24 h J5, & fL A MTT(5 g-L°")
25 wL, 4k 2245 3% 4 h J5, 3% LI, 1L A DMSO
150 WL fi , W ARAY 492 nm Zb KGN A, I35 41 i
FEG
2.4 IEEIE BOSECE R I AS49 400,
PL1x 10" A4~/mL 40 % B , 43 FL 100 L 5 Ff T 96
fLEEFM T, 7E 37 C 5% CO, i FEHM 5 12 h
J& BL 2.3 WO A 2 A PR AR ) A B R A T
JUIE 2S211) 0B 7N
2.5 ROS,MDA & & ,LDH, CAT, GSH-Px il SOD
WEERIE K AS49 4N HE 2.2 R kR T
96 fLAH MG TR, 25 PE T 24 h 5 I BT H IR
LDH 277 & 1 BH 546 DU 4% 28 44 i |35 % b LDH 1y
TG s BOM BI04 K B AS49 ZH 3 b T 6 FLI% 3%
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400 wL,7E 37 C 5% CO, ¥53546 L4 4 30 min
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ZOFRIC SR .

2.7 B A% E il ( Western blot) ] 22 Sirt3,
IDH2 #1 MnSOD £k  H W IEH G AS49
4 A PBS ¥k 3 W, il A RIPA 41 ild 24 f# % T vk b
L% 30 min, B0 M BT, SR BCA 00 & 247 &
FE T, 58 AR P JE 20 g BB EAE, SR
109% SDS- P 4 19k fiie 8 i v, vk 7> 5 85 A s K dE
FeEpZ PVDF I8, 1 5% s W5y B0 2 h J5 i A
AR —$t (Sirt3,1:1 000; IDH2,1: 1 000; MnSOD,
1:1000) 4 C & A& &, TBST P& 3 W, in = #t
(1:5000) £ HWE M 1 h, R ECL &Lk 6,
ChemiDoc XRS + R4 1E , i ic 3¢, % H Quantity
One BRAFFEAT o317

2.8 GEifeEarr SR SPSS 22.0 Grit iR Ab B,
THE ORI LL &+ s KR, 25 2 1R] 09 PR 9 1L 35 R FH A 1
R 2500, 2555 LSD kg, L P <0.05 Sy 2%

SRS AR
3 #£R

3.1 R[EWE H,0, X A549 4l i 7715 2R /Y 5 i)
SEI 45 B 50 ~ 800 wmol-L 'Y H,0, ] A549
A M 24 h )5 RE % W 25 R K 40 I AE TR RO SR AR
#itk, 400 pmol - L™' H,0, ffi AS549 7f i & & A%
50% ZeA7 (P <0.01) , 5256 45 R & & Ve af, Atk , i
5E 400 pmol - L ™" H,0, #5741k B 3 6 475 4 A0
Wk 1,

®1 TEAES A5 FBRFE AWM (2 £5,n=3)
Table 1 Effect of H, 0, on A549 cells viability (x +s,n=3)

Zigl e &/ pmol - L™ A A ML 2R %

25 - 0.76 +0.01 100

H,0, 50 0.74 +0.01 98.08 = 1. 80
100 0.64 +0.02"  85.27 +1.58"
200 0.59 +0.03%  72.42 +2.45%
400 0.38+0.01>  51.22+1.72%
800 0.13 20.02%  17.51 £2.92%

HHE A P<0.05,2 P <0.01,
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Table 2 Effect of hyperoside pretreatment on A549 cells viability

induced by H,0, (x £s,n=3)

415 W/ wmol - L A 41 M 1E T 2R/ %

S| - 0.80 +0.02 100
T - 0.38 0. 02% 47.47 =1.48%
G BEE 1 0.51 +0.02% 63.58 +3.59%
10 0.68 +0.03* 84.92 +1.97%
100 0.75 +0.02% 93.24 +1.52%
N-Z 1 e 2 R 100 0.67 £0. 04" 82.71 £3.31%

SR AHEED P<0.05,” P <0.01; SHEBAHEP<
0.05,P<0.01(£3~5M),
3.3 S 2ZBb HAL XS A549 4 LR 35 Y 52
25 2 IE B AS49 20 Jf HE 51 R0 0 8 5, K/ —.
H,0, (400 wmol-L ™" ) 5 7 21 21 il A /N A LA, it
WD TR BT TSRO . A 22 BE (R ) )
2y 1,10,100 wmol - L™") T Ab 3 41 41l ffd & 45 40t 4
RS T E R A, WA L,

A B
C D
E F

A ZSE ;B BB 2 C 4 22 BEAF 1 pmol - L1 415 D. 4 22 Bk
10 wmol + L7 41 E. 4 2Bk # 100 pmol L~ 41 ; F. N-Z Bk 2 Bt & i 41
(2,3 [)

Bl £4HBEFEHRLEN H,0, FSH A5 BT SFNFM( x
200)
Fig. 1 Effect of hyperoside pretreatment on H,O,-induced

morphological changes in A549 cells( x200)
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3.4 Lo BRiF AN H,0, 55 AS49 41l
LDH % J2 ROS F1 MDA & 5 LDH I 1
A% S 240 M S fL 42 43 J5 A FE T 1% 5, ROS il i ot
A ALY MDA 5 5 B 6 5z B 20 it PN 48 b 10 08 i 43
Uif2 . H,0, (400 pmol - L™") A 2 %2 25 1 41
LDH 7% ,ROS } MDA & B E# & (P <0.01);
SRR R, 4 22 Bk 45 (1,10,100 pmol - L™1) Tl
A3 ZH B B FE I LDH 3 ¥, ROS J MDA & &

(P<0.05,P<0.01), W33,

3.5 LB AL BEXT H,0, S A AS49 41
CAT, GSH-Px F1 SOD & ¥ 09 5 H,0,
(400 wmol-L~") #8574 %5 75 4 41 CAT, GSH-Px #il
SOD R MBI WA (P <0.01) ; SRR M AL, 42 22
BEH (1,10,100 pmol - L™") 5 b FH 4 K ) #5 B (%) T
B CAT, GSH-Px 1 SOD {3 ¥ (P <0.05, P <
0.01), L34,

£33 SLMEFLEN H,0, FSH AS49 i LDH &4 F ROS B MDA & E8ME M (x £s,n=3)
Table 3  Effect of hyperoside pretreatment on contents of ROS and MDA and LDH activity in A549 cells treated with H,0, (x +s,n=3)

20 51 W/ pmol - L~ LDH/U-L™! ROS/U-mL ™" MDA/ wmol-L ™"
2= - 65.23 £1.13 27.20 £2.75 7.59 +1.25
FEAR - 142.58 +1.38% 86. 53 +4.39% 16. 04 =2.56%
22 kA 1 119.42 +1.19% 65.70 £3.93% 11.50 =0. 96

10 83.38 +1.08" 42.73 £3.26% 9.05 +1.02%
100 76.51 £1.26% 33.69 £4.93% 8.35 0. 68"
N-Z TP Jot 2 R 100 81.63 +1.12% 43.95 £0.55% 9.28 +2.85%

x4 SLMETLAEI H,0, FSH AS49 41 CAT,GSH-Px #1 SOD iF M0 (x +5,n=3)
Table 4 Effect of hyperoside pretreatment on CAT, GSH-Px and SOD activity in A549 cells treated with H,0,(x +5,n=3)

25 51 e B/ wmol - L ™! CAT/U-mL ™" GSH-Px/U-mg ™" SOD/U-mL ™"
=H - 51.39 £1.29 75.63 +1.22 38.13 £0.95
TR - 26.37 0. 852 42.75 £2.47% 23.85 £1.63%
&R 1 29.95 £0. 56 52.68 £2.32% 28.27 0. 83%

10 46.38 «1.35% 68.01 1. 66% 31.61 +1.39%
100 49.49 0. 41" 70.28 £2. 11% 33.59 +0.32%
N-Z, T bk 100 46.75 +0. 629 67.77 £0.73% 30.03 1. 34"

3.6 LM HUALBEXT H,0, i 58 AS49 S {4
ViR RLAR RS ALY 520 H,0, (400 wmol - L7") 458
R 2H 8528 1 9 0l i B W) I e I, 3 W AR Ab 40 s s
2L A T v, 37 B3R IS s T 4 22 Bk Y (1, 10,100 pumol -
L) T4k 3R AN ) 2 32 o 2 Ol ok 8 58, 3R W) 45
2 PR REAS P LRI IR L DL 2,

3.7 & 2B WAL H,0, % 51 A549 41 il b
Sirt3, IDH2 I MnSOD H £ BWEN 5504
Fe#, H,0, (400 wmol - L™") 7 2 | 3 F i Sint3,
IDH2 1 MnSOD 7B [ %3k (P <0.01) ; 5 A4 [
B, 4 2 M AN [F) FE B 1A Sirt3, IDH2 il MnSOD
HHFEE(P<0.05,P<0.01), WE3, %5,

RS SLMETLEI H,0, FSH) AS49 @i+ Sirt3, IDH2 1 MnSOD Z X RIZKFM (2 £5,n=3)
Table 5 Effect of hyperoside pretreatment on relative expression of Sirt3, IDH2, MnSOD protein in A549 cells treated with H,0, (x + s,

n=3)

251 W B/ pmol - L™ Sirt3/B-actin IDH2/B-actin MnSOD/B-actin

=H - 1.00 0. 03 1.00 +0. 02 1.00 £0.01
FEAR - 0.52 0. 04% 0.63 +0.05% 0.53 +0.02%
& 22 kAT 1 0.57 0. 05% 0.78 £0.01% 0.72 0. 04%
10 0.79 0. 05% 1.02 0. 02% 0. 80 0. 05%
100 1.01 +0.02% 1.06 +0.02% 0.83 +0. 04"
N-Z Tk >F: It 2 R 100 0.72 0. 01% 0.87 +0.05% 0.79 0. 03%
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F
B2 S£MRFMLEI H,0, S8 AS49 4 B 2k ik BE F i i) %

Wi (5t B, x 200)
Fig. 2

Effect of hyperoside pretreatment on H,O,-induced

mitochondrial membrane potential changes in A549 cells( fluorescence

microscope,, x 200)
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> e
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MasoD A 3 .

Laclin  —————— —
B-actin 43 kDa
A B C D E F

B3 H,0, {5 AS49 ZHBarh Sirt3, IDH2 #1 MnSOD & 848 %¢
Fix

Fig.3 Expression of Sirt3, IDH2, MnSOD protein in A549 cells
treated with H, O,
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Pt H,0, 2 S EO B 4 10 3 B ROS 2 — | fig
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71, iR E BR B SRR RE ) . AR 45 R kR
W1, H,0, 3B Zb A B i A7 B AR, SR AR Dy e 7
M4 22 Bk 1 g 05 3 B i 2 19 ROS, ik & 4k ki ik
e,

VAR SR BT e B, T BRA BT Y B 5 R B
Z— M Sirt3 JE LT LR HE T, g 0% 38 i 125 £
AT P TS B 5 IR B-4Efk i B vh iy TDH2 , 8 5 4ok
PRAR I B I S MR ALK 7 3 SR BT SR D BT ), B
BLiA X ROS By BRAE S 7" L ASCHFSE 45 R B,
Sirt3 78 S AL N 0 T 1 AS49 4 i A Ak B4 & i A
LN, G2 hess 1M Sind & 13RIk, #E
&6 AL T i IDH2 25 11, 3% in MnSOD 3 7, Sirt3 7R
REM% B4 B A #2145 CAT, GSH-Px 1 SOD fy i
JI¥E R Bk ROS BURE T, &4 BT A0 BVE H o

5 LTI, A 2 Bk X H,0, 5T AS549 41 Jif
AALBU I B R R, HAE S 4 & e AL T
R, 4EFF SRR D) fE, AR Sin3 {5 538 B A G
Ry ek DR E — 25 107 FH 4 22 86 B 3 A8 Ak 0 T 3R M
o 3 4 L 2 3 22 A s
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