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Grape Seed Proanthocyanidins Protect H9¢2 Cardiomyocytes from
Hydrogen Peroxide—induced Damage via PI3K/Akt Signaling

Pathway
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Abstract: To investigate protective effects and mechanism of grape seed proanthocyanidin (GSP) on H9¢2 car-
diomyocyte, CCK-8 assay was used to evaluate cell viability, Western—blot was used to evaluate the effects
of GSP on apoptosis—related proteins (cleaved caspase-3, Bax and Bcl-2) and PI3K/Akt pathway-related pro—
teins (p—PI3K, PI3K, p—Akt and Akt), and TUNEL and Hoechst 33258 stainings were used to evaluate the
apoptosis of H9¢2 cardiomyocytes. The results showed that GSP can prevent the cytotoxicity and apoptosis of
H9¢2 cardiomyocytes induced by H,0,. GSP decreased the expression of pro—apoptotic proteins cleaved cas—
pase—3 and Bax, and increased the expression of anti—apoptotic protein Bel-2. When GSP acted on H9¢2
cells, the phosphorylation levels of PI3K and Akt increased, leading to activation of the PI3K/Akt signaling
pathway. The experiments preliminarily demonstrated that GSP can inhibit H9¢2 cardiomyocyte apoptosis
induced by oxidative stress, and its mechanism of action may be related to PI3K/Akt signaling pathway ac—
tivation.
Key words: grape seed proanthocyanidin (GSP); H9¢2 cardiomyocyte; apoptosis; acute myocardial infarction
(AMI); ischemia-reperfusion injury
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FEEARRI AR IE] 5.8 h. 12 h Al 24 hyfdiFH CCK-8
P AT T, DABA A HOe2 20 A 37 AL AL
PR B HL0, W BEEFIE R TH]

1.22 @B A3

¥ HOc2 AL & F 5% CO,.37 CIALE T,
A& 109% M4 L35 59 DMEM/REA; I7 545 97,
BER 2~3 d B 1 RIGFRIE, RN A B A
809% T, AT R S350 . K A o3 A s ok
M8 (Control)4 . 13 AL & (H,0) 41 | J7AE T &K (GSP)
M FE AL R+ AL E(GSP+H,0,) 4 . i
0.01 pmol/L.0.1 pmol/L.1 pmol/L.10 pmol/L HI
100 wmol/L 1) GSP ZLHRANL 24 ho 765 H,0, 3t
I 2 A, SeH GSP TALEE HOc2 4 24 ho PI3K
P LY294002 FOALFRAE S 20 pmol/Lo
1.2.3  fmpa & e

AR i s PR B AU, il CCK-8 I
EANMETE Ty TS Z, $ HIe2 4 L AL 5x
10° NMEFITE 96 FLAR TP L, BEJE AR 4 S 3 2L
FHAN TR MR B /Y9 H,0,.GSP 5% 1.Y294002 X HE AT
ALBE SRIEHG 10 L CCK-8 ZMTim s i 244
T 90 pL FEFEER LY, BHE T 37 °C Hi 5
FETPEE 2 h S, BRI 450 nm ALK
S
1.2.4 TUNEL %178 T#n]

AR TUNEL 20 A 8 146 55 & 1 0 -5 %o
HOc2 ML HEF TR o AT ZEALHRUN N : HOe2 4 LA
1x10° mL™" % BEREAh TR A b, 76 37 C&MF T
PEATHR IR, MUK B2 80% I A FERT, fifi
FHANR) TP AT A B0 . A 355 60 40 6 FH 1R
R 2% WP (phosphate buffered saline, PBS)PE T4+
Ja H 4%2 R EER E 20 min, PBS YEU 3 IX; T
0.1% Triton X=100 H#F 10 min, PBS Y% 3 IX;
JIIA 100 wL 1x equilibration buffer, {HH4=#R7 55
4, EIEPEE 20 min; A 100 pL TdT ¥ & 2%
W, 37 CIE 60 min; PBS Tk 3 W5, i H
DAPI #4410 min; PBS FHRPETR 3 1K, ¥ 15
Yo B TE A b, MO E B s
TESS G e WS RAEEUR . AT %)=
(TUNEL 3% €8 FH - 20 25850 S 41 450 % 100% .
1.2.5 Hoechst 33258 4 &,

FR A5 1 15 BT $2 5 1Y Hoechst 33258 YL {0 i it
W F5XF H9e2 AHMIFE T YL 5 . HMILA 1x10° L



5514 SLIETEST AR IFAETT 201 PI3K/Ake 15 5 3 B i A AL DS S 19 HOc2 LAY T 51

FEEM TSI B MK B2 80% M1
GEERE, H 4% 2 FHEEE & 20 min; H] PBS PEik
JE#EAT Hoechst 33258 447, 15 min; PBS PRI /GTE
PGB FUEIHRAEER . T (%) =
(T4 S5 B A0 )% 100%
1.2.6 Western-blot #-im|

H 0B 1 HOe2 Al ML AT FH RTPA 241 W 7E
4 CHMF T 7o 248, B0 IFIE LIEW . R
Bradford J7{2: M £ BT B2, SRJE I AR 111 BT
R, KB EIAE M 10 min J5, 80 CLRFFE
#H o B 20~40 wg B AT RIE BE (8% . 10%5X,
12%, FR4E B AR FHIX 20 i KN ) i 1
e B R AN R VN A T g B FRL UK (SDS—-PAGE)
WATITE, SRIG T 2 3R Im — 3R L s (polyvinylide—
ne fluoride, PVDF)BE |- o BREAEE AW 3] 1 b,
EHRN —PUAE 4 CHRM FIE IR, —PiadE Bax
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Fig.1 Effects of H;O, and GSP on the viability of H9¢2 cardiomyocytes detected by CCK-8

(A) The viability of H9¢2 cardiomyocytes after treatment with different concentrations of H,O, for 8 h, 12 h and 24 h; (B) The via-
bility of H9¢2 cardiomyocytes after treatment with different concentrations of GSP for 24 h; (C) The viability of H,0, (600 pmol/L)—
treated H9¢2 cardiomyocytes after treatment with different concentrations of GSP for 24 h. ™P<0.001 vs. Control group; “P<0.05,
#P<0.01, #P<0.001 vs. H,0, group.
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HIPE T A0, 15 H,0, 4UA L, GSP+H,0, 41 )i
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Fig.2 The effect of GSP on H,0, induced H9c2 cardiomyocyte apoptosis
(A) TUNEL staining of H9¢2 cardiomyocyte apoptosis; (B) Statistical analysis of apoptosis rates in each group; (C~F) Western—
blot detection of expression levels of apoptosis—related proteins (cleaved caspase-3, Bax and Bcl-2) in H9¢2 cardiomyocytes of

different treatment groups and statistical analysis of the expression levels. "P<0.05,

“"P<0.001.
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Fig.3 GSP activating the PI3K/Akt signaling pathway in H9¢2 cardiomyocytes

(A) Western—blot detection of expression levels of PI3K/Akt pathway related indicators (p—PI3K, PI3K, p—Akt and Akt) in H9¢2
cardiomyocytes of different treatment groups; (B) Quantitative analysis of p—PI3K/PI3K ratio; (C) Quantitative analysis of p—Akt/
Akt ratio. ""P<0.001.
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Fig4 The effect of PI3K/Akt signaling pathway inhibitor LY294002 on the apoptosis of H9¢2 cardiomyocytes treated
with GSP

(A) Western—blot detection of expression levels of PI3K/Akt pathway-related proteins (p—PI3K, PI3K, p—Akt and Akt) and apop—
tosis—related proteins (cleaved canpase—3, Bax and Bel-2) in H9¢2 cardiomyocytes of different treatment groups; (B~F) Statisti—
cal analysis of PI3K/Akt pathway and apoptosis-related indicators. “P<0.01, ""P<0.001.
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Fig.5 The effect of L.Y294002 on apoptosis of GSP-treated H9¢2 cardiomyocytes detected by Hoechst 33258 staining
(A) Hoechst 33258 staining of H9¢2 cardiomyocytes in different treatment groups. When the cells undergo apoptosis, their nu—

clei are dense and hyperchromatically stained, some are fragmented, with bright color; (B) Statistical analysis of Hoechst 33258

staining results. ""P<0.001.
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