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K2 F XF Ho0, 55 HI9c2 (0 AILZH Rl #5345
RIFER*

BRI, R R EARL XN FAEL A, FEHL, 25K, KPP EL3

[ ZE] B8 BT H,0, 7% F 09 HOc2 O WLAT M VA T2 A A o/ FH B BL . 773k RO 3% 3% HOc2 O LT
M, FH H,0, 15 S gl sr A A i T AN, STa s i B A L BRI AL | A B A L L = 41 (10, 20, 40 pmol/L ), MEME
ARG 403G 7 5 A R A L AT S 5 IR A 2R S b 0 T A I HOe2 0 JULAH ML 9 12155 20 s RT-PCR & Western
blot 7246 I J8 T4 5& A -F Bel-2., Bax. caspase-3 mRNA MEMFA., SR SXTHA g, BAHAMIERHAT RK[(172+
2.1) %W B THE (P <0.01); 5REZH AL, 10, 20, 40 pmol/L Ailt Bz H 20 40 ML P8 T- R 43 %18 (107 £1.9) %, (5.7 +
12)%. (6.4 £1.5) % TR (¥ P<0.05), SxFHRA L, #EALH HOc2 0 LN AL Bel-2 2 1 # ik 7K (0.76 £0.16)
B . T ¥4, Bax. caspase-3 2 [ 33k K F 435 0 (542 £0.52) . (1.09+0.11) 119 34 (3 P<0.01); SHEI R 118,
10, 20. 40 pmol/L #h 5z 1 41 H9c2 -0 WLAH i Bel-2 & 1235 K F-[43 508 (137 £0.11) L (1.65+0.09) . (1.65+0.15)]13
|94, Bax. caspase-3 & [ ik AKF [43 518 (2.78 £0.55) . (3.43£0.15) ., (2.69+0.26) F1(0.59 £ 0.08) . (0.77 £0.06) .
(0.82+0.05) BT (H P<0.05), &t Ml B H X HyO, ¥ 19 HOc2 O LA M 415 B A — s AR 4P 4/ T, FEHLTRI ]
fit 5 HIHA T 5 @2 A M1 A 5%

[ €7 ] #l s Hy0,; HOC2 O WLAN M ; Y8 T
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Protective effect of naringin on H9c2 myocardial cell injury induced by
H,0;

MENG Na-na*, LI Hou-zhong, WEN Yi-jie, et al (*Heilongjiang Province Key Laboratory of Anti-fibrosis
Biotherapy, Mudanjiang Medical University, Mudanjiang, Heilongjiang Province 157011, China)

[ Abstract] Objective To examine the protective effect and mechanism of naringin on H,0,-induced apoptosis of H9c2
myocardial cells. Methods H9c2 myocardial cells were cultured in vitro and a H9¢2 myocardial cell apoptosis model was
induced with hydrogen peroxide (H,O,). Five H9¢2 myocardial cell groups were established: a control, model, low-,
moderate-, and high-dose (10, 20, and 40 pmol/L) naringin pretreatment group. Cell viability was detected with 3- (4, 5-
dimethyl-2-thiazolyl) -2, 5-diphenyl-2-H-tetrazolium bromide (MTT) assay and cell morphology was observed with
microscope. The apoptosis of H9¢2 myocardial cells was detected with terminal-deoxynucleotidyl transferase mediated nick
end labeling (TUNEL) method. The expressions of B cell lymphoma 2 (Bcl-2), BCL2-associated X protein (Bax), caspase-3
mRNA and protein were detected with real-time reverse transcription PCR (RT-PCR) and Western blot. Results Compared
with that of the control group, the apoptotic rate (17.2 +2.%) of the model group was significantly higher (P <0.01);
compared with that the model group, the apoptotic rate of low-, moderate-, and high-dose naringin pretreatment group were
significantly decreased (10.7 + 1.9%, 5.7 + 1.2%, and 6.4 + 1.5%) (all P <0.05). The Bcl-2 protein expression (0.76 + 0.16)
in H9¢2 cardiomyocytes of the model group was significantly lower and the protein expressions of Bax and caspase-3 were
significantly increased compared to those of the control group (all P < 0.01). The protein expressions of Bcl-2 (1.37 +0.11,
1.65 £0.09, and1.65 + 0.15) in H9¢2 myocardial cells of low-, moderate-, and high-dose naringin pretreatment group were
significantly increased; while those of Bax (2.78 £ 0.55, 3.43 £ 0.15, and 2.69 + 0.26) and caspase-3 (0.59 + 0.08, 0.77 = 0.06,
and 0.82 £ 0.05) were significantly decreased compared to those of the control group (all P <0.05). Conclusion Naringin
could inhibit apoptosis of H9¢2 myocardial cells induced by H,0,, which may be related to its inhibitory effect on the
apoptotic signaling pathway.
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AE IR PR, 0 LR T T O
Uy BE AN O EEAB A F 22 o Al B2 #F (naringin)
FAAE T R LAY SRS BOR B, i T — P
e S A A ), R B2 b | BRI R
AR, B 2 R 2 B R, o R e P
PPN LA O LR T 1% Hy0, R MR
M —Fh, BRSSO LA piseR 2 U,
R 1 H 0, 37 45 A5 B4R 0 1L A8 208 14 BT 52 44
Z2 W20 (R A B T X 1,0, 1755 10 JIE 451 495 1 4 R
MWD o AWFFE RN B X H,0, 75 5 19
HOC2 L LA 1 75 1) O 37/ T B IR, 5 7 DA vl
Rl RIS T O LA P S A B AR A

1 BBEFE

11 2&XA 54E  EEESREESRER
JiG 3300 JE 2H 2 (B WA I RL By A BRA =) < il
Bz A (321 Sigma A H] ) 5 30 % Hy0,( KT K 11k
2 A BR A D 5 BG4 1T (FEE PAN A H] ) ;

DMEM-F12 #% 7 %k ( 3¢ [# Hyclone 2~ &) ) ; [ ( 52

[ Gibco /A ) ; BEMR I [3- (4, 5-dimethyl-2-thiazolyl )-2,
5-diphenyl-2-H-tetrazolium bromide, MTT]#3 & ( It 5T

o AR T 2 BHECA IR 7)) s RNA $2 B R & (36 [
Omega 2\ w) ) ; ¥ %% 5% 157 & ( &[5 Roche 28 ] )
B 20 i 34k B 88/ 1L —2 ( B cell lymphoma 2, Bel-2) |
Bcl-2 # 5& X #5 H ( Bel-2-associated X protein, Bax) .
P e S R R A R R £ I B 3 (caspase-3 ) . H S -3
PR i % fiff ( glyceraldehyde-3-phosphate dehydrogenase,
GADPH) %t Z se BE BT (52 [H Cell Signaling 22 7] )

CO, 435 Fe 4 ( L S RS A R A ) 5 A=
Y fdsE ( H A Olympus 23] ) ; B (3€[E Molecular
Devices /A 7 ) ; NanoDrop 2000( 3 [# Thermo 23 7 ) ;
PG e 2O AL (52 [ Sigma 3 A ) 5 BER R R4
(2 [H BioRad A7) .

1.2 H9c2 s Lzm i 3% I 5 4L 22 4 Jif W L s 5%
T4 DMEM-F12. 10 % Ji54-1iL7% ( fetal bovine serum,
FBS) J AT 1R G W R, B F 25 em? 9 55 3720
o, PRI BE DR 37 °C, 5 % CO, Y 4H M 35 57 4 vh ik
TR SR, A% IR 80 % ~ 90 % B, AT K%
I BEEAE IR RIAFrO X EOm 4, DI%EAL 8 x 103
AU FEFP T 96 FLEE FE AR, Wi BE 12 h )5,
H,0, MK U i B 2 &4k & o4 0, 50, 100, 200, 400,
800 umol/L J& FAEF] 12 h, i1 AL ¥ JE M 0.5 mg/mL
MTT, 37 °C % 4 h, I A 150 uL — W KK, E %
10 min, FIEEFRAX 570 nm A0 2 LG BE (A) A, 6
W5 LA MO A IG % . S HIRE 6 N E AL

1.3 #8457 %

1.3.1 H9e2 L JILAH M AE & M RA MTT 3%, ¥

A 2 PP T 96 FLIG SR AR Y, ST X AL BT AR

20 Al R AR P Rl 4110, 20, 40 pmol/L),

Tl Bz HF 43 S AL BE 2. 4. 8. 12 h, F-/1 A H,0, 4bHf

12 hs THA A MR %

1.3.2 H9e2 L LA T3 M R IR A K digb

ic ¥ (terminal-deoxynucleotidyl transferase mediated

nick end labeling, TUNEL ), SZ 5% if 1.3.1 4341 5 4b

B, AL B S 5O, FH B IR £ 2% vh % W (phosphate

buffered saline, PBS) ¥4 1 1K, 4 % % 3 B 5 [ € 4

Jfl 30 min Ji5, F PBS ¥E# 1 %, A S 0.3 %TritonX-100
f) PBS, Z{RIFE 5 min, FiIA TUNEL £, 37 C

WEOGEE 60 min, F ] PBS VR 3 Wk, HHLZEEH

K R, AR 4 AU (x 200) 76298 6 8

flBE T T EE T 4 AR A R, AR TR =

T2 S S A AL < 100 %,

1.3.3 H9c2 Lo JULZH AL rb 08 T2 A DG D SRak kil R

FH RT-PCR %, 52504041 5 4L #R[A] 1.3.1, £ BCRF

FERAf, I FHPBS it #8IRNA, FiNanoDrop2000 JilJRNA
WREE, P sial) @k L i 5%y cDNA, Fi g 10 15,
PCR JZWifA& % : 2x SYBR green master mix 10 uL, [ i
519145 1 uL, cDNA 2 pL. ddH,0 6 pL, BARFL 20 pL,
R 26412 95 °C WiAE 1 30's, 95 °C AE M 155, 60 °C

iB K 1 min, 72°C ZEfH 45 s, T 40 AMEER. 519750
Bel-2 FiiFh 5-AGCGTCAACAGGGAGATGTC-3,
T K 5'-TATGCACCCAGAGTGATGCA-3', §"1#4

A BE K ol 224 bp; Bax L iiF A 5'-AGACACC-

TGAGCTGACCTTGGAG-3', Fiifh 5-GTTGAAG-
TTGCCATCAGCAAACA-3, ¥ A B JE N 196 bp;
caspase-3 [ 5-GGAGCTTGGAACGCGAAGA-

3, T 9-ACACAAGCCCATTTCAGGGT-3, §'14
FBEK R 169 bp; B /N 3 16( ribosomal
proteinS16,RPS16) HiEh 5-AAGTCTTCGGACGCA-
AGAAA-3, Fif5-TGCCCAGAAGCAGAACAG-

3, P B B R 147 bp.

1.3.4 H9c2 L JULAH M P8 ToAH DGR 1 ARk kil SR

JH Western blot ¥, SE56 /040 S5 AL HE ] 1.3.1, $EHUAY

D2, I PBS I vk, FH & A 24 HY J5 it 15 55 200 Jfd 24

i W UK b 20 40 30 min, 4 °C . 12 000 r/min 5 .0>

15 min 5, WX E 3, — Mk B B2 (bicinchoninic acid,
BCA) 2 [ 12l 7) & 2 VR B2 o B4R BB

UM RS2 ol , 17K Z 9 224 10 min, 7K 1%

H 10 min, B0 FEER R 60 pg, 75+ b AR RN
N J Bk B Bk BE (sodium dodecyl-polyacryl gradient

gel electrophoresis, SDS-PAGE ) FF EE 3k (80 V), 30 min
Jei, B AR 1200V, 76150 mA HL R EERE, 5 %
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4 1M1 3% B E (bovine serum albumin, BSA) 4] 1 h,
Bcl-2, Bax, caspase-3( 1 : 1 000 #i B¢ ), 4 °C 7%,
HE 0.1 % 8 /Y Tris 2% v A P EL 7K (Tris buffered
saline/0.05 % Tween-20, TBST ) B 3 UK, &YX 10 min,
ZHi(1:10 000 7% B¢ ) 1 h J& T TBST YEE, F &
) W52 J5 , RO JF ] Image T 5K 1F 3 47 K 2 {H
58T,

1.4 %ot B x £ s FoR, W H Graphpad
Prism 5.0 ZAF#EATGE 113 B, 2H 8] LE B8R FH B R R
Ji 2200 B, P HE SR T B/ 8 35 22 A 56, DA P <
0.05 NZEFAGIFFE X

2 & R

2.1 H,0, # 5 H9c2 LR s 5 A&k
BE 48 514 0, 50, 100, 200, 400, 800 pmol/L ¥ H,0,
AbEE HO9e2 41 L 12 h i, 41 1E 1 43 51 4 100 %.
(78.8+8.6)%. (64.5+6.9)%. (50 £5.8)%. (43.8 +
3.0)%. (34.1 £7.2) %; [ ¥ FE H,0, AbHE 41 2 [7]
ML IE 2 R A G E L (P<0.01) . 4 H)0,
We B A 5] 200 pmol/L B, 4t 1% 7 % % 50 % 2247,
AT 58 5 22 52 5 vh 3k T 200 pmol/L Ay 1 AR
2.2 AbEEAT H,0, #5149 HO9c2 w5 Lam it 437 5%
v (A& 1) MR A3 B AL FE 2, 4.8, 12 h,
I HyO, A0 12 h )5, 455 W, il iz 17 T A B¢
4 h B, X Hy0, Frifs S i 1A B B AR B AE T (P <
0.01); Al d5c 2% HIMh 2 11 4b 38 4 h J H,0, kb 3
12 h AT G L5050 .

R MIECH R Hy0, 5 5 19 HOC2 AL LA LA 7 R 52

(X +s5,n=6)

AL PR (h)
205 (pmol/L )
2 4 8 12
X R 100 100 100 100
FEAIZH 414+770 4214600 42.1+3.60  49.1+6.62
Mz 40 10 795+ 6.0 109.7+1.5> 83.7+5.1% 95.9+3.6b

20 852+9.3> 111.7+6.4> 90.0+4.8> 112.7+3.4b

40 657+39> 843+7.8> 748+5.00 93.1+5.9b

e SXTRRALER, a P < 0.01; SHIRIZL L4, b P<0.01,

2.3 AEFATH,0, 549 HOc2 « ALsm it 8 % v
gE R, X4 BRI AL 10, 20, 40 umol/L il K7
HAHMMIT- R 5 R (2.9+03)%., (17.2+2.1)%.
(10.7+1.9)%. (5.7+£1.2)%. (6.4 +1.5) %; 5XI 1§
2H PR, AR ZH A B R TR T A, 25 A et
EEN(P<001); SR R, 2550 & B 4l
IR TR R R, 22 R a e B Y (R 5.0.05).

2.4 A FATH,0, F 549 HOc2 w5 Lém it J8 =48 5%
AR EZHw (K2) SxTHRARE, K4
H9c2 41l Jitd #F Bax. caspase-3 mRNA %A I & (1
P<0.05), Bcl-2 mRNA F£ikB g FRE(P<0.01); 5
FERIZH %5, 10, 20, 40 wmol/L Al Bz 1 2H H9c2 4 fits
1 Bax mRNA Rk T % (¥ P<0.05), Bel-2 £ik
B 5 T+ (P <0.01) 5 HA L 20 umol/L #l B2 1 4154
e SR

=2 AR Hy0, i S 10 HOC2 A0 JULZH B 4 1= A 56 25 K

Tk (X £5,n=6)

2031 (pmol/L ) Bcl-2 Bax Caspase-3
X HRZH 322+3.52 0.22 +0.02 24434278
HEImIZA 21.9+2.72b 0.31+0.03b 300.8 + 24.0
M4 10 32.6 + 1.86¢ 0.23+0.01d 259.0 + 14.6
20 34.6+2.07 0.21+0.01¢  2354+169¢
40 30.1 +2.454 0.26 +0.01¢ 290.5 +20.1

0 5XPHRZ LR, a P < 0.05, b P < 0.01; 5814 HL#K, ¢ P <0.05,
dP<001,

2.5 Ak AT H,0, 549 HOc2 w5 Lim it 8 =48 %
FaOxEHow (A 1.R3) SiHE4AHE, B
U2 HOc2 41 Jitd ' Bax. caspase-3 2E [ 3¢ ik 4 F+ 5
(¥ P<0.01), Bel-2 A RX I W FFE(P<0.01);

SR AL, 10, 20, 40 umol/L 1 Bz 1 2H HOc2 4
Jfi b Bax. caspase-3 £ [1#&iK¥ F FE (3 P <0.05),
Bel-2 #XH B TR (P<0.01),

1 2 3 4 5

Bel-1 W e mmm 26KDa

| L NG, ALY

- '“ 32KDa

36KDa

1 MR 2 BRI 5 3 ~ 5. Ml EF 10, 20, 40 umol/L 4 .

1 Al HOe2 O LA M I T2 A S ROk R
"3 Ml B R HOc2 WL JJLAR M i T AH O R 1 R IK R R

(¥ +5,n=6)

ZH 5] ( pmol/L ) Bel-2 Bax caspase-3 Bax/Bcl-2
Xif HRA 1.82£0.07 3.76+031 0.72+0.08 0.45+0.05
TR 0.76 £0.16> 5.42+0.52> 1.09+0.11> 0.31+0.02¢
MIHHL 10 13740114 2.78+0.55¢  0.59+0.084  0.50 + 0.07¢
20 1.65+0.099 3.43+0.154 0.77£0.06c 0.48+0.01¢
40 1.65+0.15¢ 2.69+0264 0.82+0.05 0.56+0.03d

0 SXFHRLLILER, a P < 0.05, b P < 0.01; SHHI4] [L#R, ¢ P<0.05,
dP<001,
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o I 9% 5 S A BR A FBE T 1 2 A, HL
KA B AL R, 7 faE AR, O i
B IR AL AR B 5 2%, A0 A R TR L Y 4
PR, R B 2 TR A 2 I, A M O T RO i A R
s U LG AL TP ) E BRI R . BRI R T
AL RER T HOC2 O ILAN I fe 2 3 S AL BT S 3K
o SRS, e 244 85 R o il R A S — FOR IR T 25
T PR A T A Al A B B B I R ) R R
H R A R B €0 KR DU R 28 A U, X b
R AT PLR | PUEAL N A 7 T EA B R AR

TEIEH G OU T, i M % (reactive oxygen species,
ROS) & ¥ K Z Fh 40 A5 5 1% 3 W B A5 1l e 45
i ROS 1, H,O, TR ALAN M b 5 A dE 2 b o7, HK
V-l B AR A . HoO, 78 40 I PN F0 41 i 22 8] 25
Sy, R BB 5] & U8 T G B B0 HL
S, AR FE 45 5K WK, 24 Hy0, W #F 200 umol/L
A, H9e2 O WILAR LS 1 F K& 28 50% 2247, 03k ik
FEAE A S0 0 i AR L, Al Rz A 2 HOc2
O NI TR TR, $ER, AR 1 AT LAY 40
H 45, X Hy0, T 84 i it 4 B — e R PEH -

AR T 15 538 1% 52 Bel-2 25 I KPR, Bel-2
A K AFE Bel-2( Bel-xL, Bel-w 58 ) i T %
% . Bax( Bax, Bak %% ) fil BH3(Bad. Bid %5 ) fi£ /i T
U AN R T B & A Bk T X = A
7 . AF 40 M SZ T, BH3 25 [ Bel-2 85 1215,
FH Bax HEE AL, 116 16 19 Bax R H B o Ak
LR R, 51 & 40 HE 8 25 C B M T TG A0 M VR 1
f P FE AR peAh, AP TSR S Bel-2 5
Bax H (B %5 VI AH 3¢, B /)N 40 i 08 12k ™ 8
Casepase-3 & Bel-2 [ T liE 4 & 1, 2o EMT 8
Us &K F, Bel-2 fR 2 35 T 45 50340 caspase-3, T2
AP T & AU, R R BN, 4 H0, 5T
J& , HOc2 .C» L 41 it v 42 98 T Kl F Bax. caspase-3
mRNA 2 8 [ &35 0 8 F+ &, M08 7= K F Bel-2
mRNA 1 % 15 B 8 T %, Bel-2/Bax i L{E T
R 5 T e Bz T S, SRR LA, R A A
JH 1M ¥ Bax. caspase-33& [N J¢ 25 132 5 B B T F%,
0] 9 T F Bel-23% 35 B 8 7+ &, Bel-2/Bax HAH
BB T

25 B RTER, hh X HyO, 35 5 19 HOc2 A0 L 41
05 B A — e A VR L, AL AT BE 55 A R R
RERNY IRz ob R S S DN & o S S I S O
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