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[Abstract] Objective To explore the effect and mechanism of hyperoside on high glucose-induced oxidative
stress injury of myocardial cells. Methods  Oxidative stress injury of myocardial cells was simulated by treating
with high glucose. Cells were divided into five groups: control group (5.5 mmol/L glucose); high glucose model
group (35 mmol/L glucose); hyperoside protection groups (35 mmol/L glucose +4, 8, 20 nmol/L hyperoside).
Cells were incubated for 48 h. The cell viability was detected by CCK-8. Apoptosis was measured through flow
cytometry. The level of ROS was tested by Reactive Oxygen Species Assay Kit DCFH-DA with flow cytometer.
The level of SOD and MDA was detected by SOD Assay Kit and MDA Assay Kit respectively. The protein levels of
phosphatidylinositide 3-kinases (PI3K), protein kinase B (AKT), p-AKT. nuclear factor erythroid 2-related factor
2 (Nrf2) and p-Nrf2 were detected by Western blot. The activation of AKT was analyzed by immunofluorescence
staining. Results Compared with control group, the cell viability, the levels of SOD, the expression of PI3K, the
ratio of p-AKT/AKT and p-Nrf2/Nrf2 and the percentage of AKT positive cells in high glucose group were
decreased with enhancive apoptosis and levels of ROS and MDA (P<C0. 05). Compared with high glucose group,
the cell viability, the levels of SOD, the expression of PI3K, the ratio of p-AKT/AKT and p-Nrf2/Nrf2 and the
percentage of AKT positive cells in hyperoside group (4, 8, 20 nmol/L.) were increased with reduced apoptosis and
levels of ROS and MDA (P<C0. 05). Conclusion  Hyperoside protects myocardial cells against oxidative stress
injury via activation of PI3K/AKT/Nrf2 signal pathway.

[Key words]) Hyperoside Oxidative stress injury Apoptosis PI3K AKT Nrf2

W R S — A~ A SR 17 £ B 1) 8, i3 3] 2030
* YRS 4G PR 2R R BOR TR 4 B B 95 H (No. 201602362) ¥t FEWGAT A5 AR R R ETY L DM R R
/\ B1EME# . E-mail: guochanglei2017@163. com #Ziﬁ ’ 2/3 LA J: E/:J 7[%)7?'(;%‘% % %K /Héﬁ i Ifll /'EEE ﬁ

ill



%4

EOBRE . S R R S O LN AR AL O A ) R i BRI R 5 519

T . WD 4 5 BOR O IS B Y KR 3 i 5
R o A IO PR 0 7 O I B PR T AR
FE o W88 o JUL 240 I S P o7 385045 49 6 M o 2 i
EIRIIRIT T At S BORB) Z A2
B ALY BATHUR . POR BP0 B A3
P BT R A Bk B L R T
W B . KRB R G LT R A 2R
Yy DR AN P A AL BT HUIIARFN B d BV R 55
BB A R e L P Y45 o 2 B A AR % 46 g
WIAST T B — s TR . H AT 2Bk T
AF5 S 140 WL 240 i 4P IO 408 03 1 P 3 A T B HE L
il B A R . AT AR i IR e 2
T e W75 5 19 UL A48 0 S804 IO 3858 0 o 6 40 T B
3T B DU O O 2 i 14 B DR P ML AE R Y
I7 05 15 B PRI LAl o

1 HE5HE

1.1 HEERERFEERXF

RECOILA A R HOC2 W 7 5 [ M AL s 537 ) ff
F L (ATCO) , #5353 DMEM, A 4 103 W [ 38
B R EHE A AL CCKR-8 it &M A H A R 1k
ZON Al A0 i 9 T K 3K R & Annexin 'V
Apoptosis Detection Kit I H 35 [E BD 2~ A& , 1% 14 %A
(ROS) # il 3 7 & 2, 7-= @ 92 0 3 W & R #h
(DCFH-DA) Ity H Sigma 2w, # A b ¥ B AL i
(SOD) F 7§ Z # (MDA I & B VL5 3 = R A
wl L BE IR W OUL B 3 BF (PIBK) . E M A B
(AKD) . #ifk (p)-AKT & N T E2 M XKW T 2
(Nrf2) \p-Nrf2 $ KW B Abcam 24w, 4 22 #k
Sk T Sigma A AL 45 fa B K, HPLC>=97. 0% , HH
DMSO 47 % i B fil s 1 pemol /L (9 BE W 45 1]
i T 3] Bt Wk E
1.2 HERRAMLE

KRG LA & HOC2 5 3% & 10 % fig 4 1
TR 1% -5 % 2 1) DMEM 85 3% 3, 9F 3 n 4
22k BAUPE 43 :0,0.5,1,2,4,8,20,50,
100,200,400 nmol/L, & T 37 C. &M 4% 5%
CO, MEEFRFE PR IR 48 b J5 K I 40 M A7 3% 7, ik
PEXT 4 A1 TC W S 5 0 1k R A Ry S B S g b 4
2R IR BE . L SE IR AN A S 5 A
IEH %R 2H (5.5 mmol/L 35 2 8F) , = B 457 155 455 Al
24 (35 mmol /L #4 BE) AL o iR v B 4 22 Bk IR
P14 (35 mmol/L %% ¥ +4/8/20 nmol/L 4 £ bk
). AN E 57 48 h,

1.3 CCK-8 il 40 B 75 i &

g% A8 h Ja ORI R B0 LA i HOC2 i)
FH CCK-8 5 & A7 40 M % Jy kil . 1 56 85 5%
Hol CCK-8 5 W B 3] 10 % . T JH b 3R v W ) A
W R 1 X 10° mL ' (40 i, IR 7E 37 CHE 5%
I~4 h 5 JE Rl 450 nm ARG RE CADfH . 40 A7
RO =GR ZRIT MR FRR AE— X
A M B IR A ED / RN 4 22 Bk T 19 40 i 15 57
AfH— JCH ML R 52 A {ED X100 Yo 51 40 il A7 1
RO =CLRA AE— MR IRB A/
GEH XA A — WM E R A EH X
100%,
1.4 WABBEARSTTHMET

SR SR 48 h G, |/ 5E A 1 X Binding buffer ¥
5 A AF IR B0 LA s HOC2 il 1 10° mL™ ' iy
W . T A Annexin V-fluorescein isothiocyanate
(FITO) F AL i nE (PD Y5 15 min, B i 20 404
ASCRT S e 1) 2400 320 A 7 G L 3 A0 M O TR
1.5 ROS 7k F &M

SRR SR 48 hE L E B UEE 5 A I R BLC L
Yiis HOC2 f} DCFH-DA (1 : 1 000) % B¢ )5 T 1%
& 37 'CHFE 30 min, & 5 min IR —W . K5
FHE FR PR 3 R AR 5 min, &5 ) 3 20 40
JHLASCRS: I %7 5't 8 B - A 48 L N ROS 7KF-
1.6 SOD #1 MDA 7k F#& i

SYALRESE 48 h S FH 20 A 2 A A S
R B TR 2 ] BCA 5 13 B I 150 &
RGN R 1 B 4% B0 & BB R AT A N SOD
1 MDA & & 8 E .
1.7 Western blot # il PI3K, AKT, p-AKT, Nrf2
0 p-Nrf2 B3R IE

SRR AS h S JH PBS MYk 5 20 R Ik BLO
L4 A HOC2 =K 5 . £ FH & 28 11 B 400 1) 700 4 248
S WAL AN LA T SR SR I SF R i
17 SDS-PAGE #E e HL UK 4 B J5 ¥ % PVDF i, 5%
A= 13 F AR (BSA) B 1] J5 4R U B AR N B — Bt
(Pt PISK $144 (1/1 000) . Ft AKT Hp & (1/1 000,
P p-AKT Hifk(1/500) Bt Nrf2 Hifdk (1/3 000) . Hi
p-Nrf2 Hii4&(1/5 000)IF1 —Hi (1/2 000), g ik
TReifsit KEME UHWEAMANSEA
GAPDH JKBEAE (9 LU A AE i H 19 8 F1 09 A0 X3R5k

Ho
1.8 GEWEE BN AKT PHIE LA L 2
SR EESR A8 bS5 R I A 128 T A A



-

520 PN R 2 4 (B 2 RO

%49

@ B 1% 32 10 32 IR 1., 2 v i 40 4643 5 i A KH g 1
VI, M 20 M & 80 00 i F 5 B FR W, PBS ¥k 2 Ik
Ja FRFU A% Z R [ E 10 min, PBS ¥ 3
WS FH 0. 3% Triton-100 3@ 3% 10 min, PBS ¥k 3
U IHEAT B A 5 A 4 5 & AR DL A — 40 (10 pg/mL) Fl
“Pi. W DAPL 4 Il E . YOG BT W
ZAR MR AKT (L1 8 9¢ ) I 42 76 4 i B F BP ok
AKT FHVEZA M BEALEER 5 S EF 483t AKT AP
A3 AKT FHAE 40 5 %6 (00) = R A HL P
T AKT ST 20 M B A9 240 R i/ & > P T T iy A
20 K, B 5 SR A X R
1.9 HitFEHE

PP LL AR I SE AR Y ¢ K 3, P<<0. 05 2hy
ZRBEHITFEX.

2 R

2.1 &2k HIC2 HTE 5 i %00

P 1 24 4 2 B e B <<20 nmol/L i,
HOC2 4T 73 JLF- AR S5 0 (P=>0. 05) 5 2 4 22 1k
Hyk BE > 20 nmol/L B, HOC2 40 g 35 71 & B T [
(P<C0. 05) , - Fifi 5 4 22 B 11 W B 1 338 Jonn g R AIK
S 3 e e R HOC2 2005 ) TG ) 523 0 P e
B (4,820 nmol/ L) {1 4 24 M 1 1 4 B

120
100}
80

60

Cell viability/%

40}

201

0

005 1 2 4 8 20 50100200400
c(hyperoside)/(nmol/L)

1 & 2HE3 HIC2 fRaiE R
Fig 1 The effect of hyperoside on cell viability of HOC2
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Fig 2 The cell ciability was detected by CCK-8
a: Control; b: High glucose model; c: Hyperoside (4 nmol/
L); d: Hyperoside (8 nmol/L); e: Hyperoside (20 nmol/L).
% P<C0.05, vs. a group; # P<C0.05, vs. b group; $ P<C0.05,
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Fig 3 Apoptosis was tested by flow cytometry
a-e: Denote the same as those in fig 2. % P<C0.05, vs. a
group; # P<C0. 05, vs. b group; $ P<C0.05, vs. ¢ group; & P<C
0. 05, vs. d group
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a-¢: Denote the same as those in fig2. % P<C0.05, vs. a group; # P<<0.05, vs. b group; $ P<C0.05, vs. ¢ group; &P<C0.05, vs. d
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Fig 5 The expressions of PI3K/AKT/ Nrf2 pathway related proteins deteced by Western blot
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