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[HE] BM ®HiT&mi % (Lycopene) xF .l i B AL BB R 45 69 R 3 VE R ZALH) . FHiE  Rsh3E 2k H9e2 s ilsmjie,
DA EFTBA (3B A, F 5 & a4 22 (Lycopene 20) A2 A 28 (H, O, 20) fo & 46 40 £ FAA 32 )5 32 S A2 A 28 (Lycopene #m
H, O, #8), B+ B4 A Lycopene 4L 9h, 4 &40 A it £ 4t £ (H,0,) 200 pmol/L & 22 6 h, & 5 & U 4w it B AL B2 % IR 45 R R,
Lycopene 28 # #£ 37 30 min v A 5 pmol/L #§ & #4c%. 6 h g MTT MR HIc2 & MLsm i A& &5 4 % & it b nl m i3 ki b
P SUER BE R B (LDHD |\ WUAR % B ) T 8 (CK-MB) 7 14 4o fm fo b & = 8 (MDA) 42 A AL 4 & AL B (SOD) 7 M 5 ok 2 R A 3K 4
AR eI K 2 e N E R (ROS) 6 = A Fe Z B R B AL R X 0 I 20 Je 8 o B AR Ul 28 e i ATP K-F, &R
Harmamrbii ,H, O, 42 LDH.CK-BM . ROS.MDA % #m it 8 ©= % 2 %3, 2 F A %t 5 & 3L (P<T0. 05) s HIc2 & AL 2w b 7 &
# SOD.ATP R &kt b {5 B F AL, £ F A%+ 3 F L (P<0.05), 5 H,0, 4At %, Lycopene An H,0, 2 LDH,CK-BM,
ROS.MDA % i == & % ik, £ F A %3t % & L (P<<0.05) ; H9c2 & Lt i A 7% & SOD ATP & & ¥ 4k i b 15 2 3 34 Ao,
E2RFAGTFEL(P<0.05), it Hiio i TARBANALBEEMH T HIC2 & Lim A6 345 . 2 HUH 7T RE 5 7 b 2w e A Ak
B Y R mIAREABETREAKER BRI A £,

[XA] HIc2 S MLsmAe; & k4 BAC R b A = Kok
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Protective effects of lycopene against oxidative stress-induced injury
Zhong Yuan ,Sun Shanquan”
(Laboratory of General Morphology ,Experimental Teaching Management Center ,Chongqing
Medical University ,Chongqing 400016 ,China)

[Abstract] Objective To study the protective effects of lycopene pretreatment on H9c2 cardiomyocytes after oxidative stress
injured by hydrogen peroxide(H,O,). Methods H9c2 cardiomyocytes were cultured in vitro and were divided into normal control
group, lycopene treatment group,model group and lycopene pretreatment+ model group. H9¢2 cardiomyocytes in model group and
Lycopene group were exposed to H, O, for 6 h for establishing the model of oxidative stress injury. H9¢2 cardiomyocytes in lyco-
pene group were pretreated with lycopene for 30 min before subjected to H, O, exposure. After the indicated treatment,the cell via-
bility was assessed with MTT Kkit, the levels of lactate dehydrogenase(LLDH) and creatine kinase-MB(CK-MB) in the culture medi-
um, the levels of superoxide dismutase(SOD) and malondialdehyde(MDA) in H9¢c2 cells were measured respectively by colorime-
try. The reactive oxygen species(ROS) generations and the mitochondrial membrane potential were measured respectively by flow
cytometry in combination with laser confocal microscopy. Cardiomyocyte apoptosis was measured by flow cytometry. The ATP con-
tents in H9¢2 cells and were measured using a microplate reader. Results To compare with control group,the levels of LDH, CK-
MB,ROS, MDA and apoptotic rates in H, O, group were increased significantly(P<C0. 05) , while the viability of H9¢2 cardiomyo-
cytes,levels of SOD, ATP and mitochondrial membrane potential were significantly decreased( P< 0. 05). To compare with H, O,
group, the levels of LDH,CK-MB,ROS, MDA and apoptotic rates in lycopene pretreatment group were decreased significantly (P<C
0. 05) ,while the viability of H9¢2 cardiomyocytes,levels of SOD, ATP and mitochondrial membrane potential were significantly in-
creased(P<C0. 05). Conclusion Lycopene can provide significant cardioprotective effects against oxidative stress injury. The mecha-
nisms might be attributed to scavenging oxidative stress productions.increasing antioxidant defense enzyme and improving mito-
chondrial function.

[Key words| HO9c2 cardiomyocytes;lycopene;oxidative stress;cell apoptosis; mitochondria

Bl AR YT B IRIE BF R AR BB AR Sz i AR 20 LS i 7 i B A A B R . FAILLR (y-
JE i TR E ARG H 2 2 B E AL . FFSE R B P E S copene) @ — R RN bR BA WA B AR HE
S0 A LSO A R I P R Y R R R TR EEA BRPRAS AR R AR E 9 100 50 fEE I A AR
PEFATY o TR A6 RS 5 e e I 0 O T ) B SRR TR A 0 T A 1 3R A S Al B A 0 R 0 LR
By 35 S0P IO A 03 109 245 90 oA RO O LAY AQBEIR 2 PER . A TEE T RSP 3R H9e2 O WLAH I B 8 57 %Ak BT

PEERI A Bh IR (1984 —) , SEEG T, AR}, 3228 M FE A ARG 5] 24 I WF 9% A @iIREE . Tel: 13368222455 ; E-mail : sunsq2151@sohu. com,



1158

WA, e ST AL FR S 828 A RO 0 A% F T 40 A 45
15 A0 B U T L A B ) R SRR T RE 1 B A R R
A0 AR A3 R R A A L

1 #HR5HE

1.1 BRE HIC2 O LA MO bR W B v R 2 B i Al A
DMEM/F12 £ 3= 5G4 7% % @ HyClone A 6], % A 41 K W
H 3¢ Sigma 2 7, FLER B A B (LDHD | LR ¥4 85 A T/ (CK-
MB) 1 8 Ak P78 Ak il (SOD) I3 32070 &5 W 8w ot s A 4 T
FRWFSE 0T, 5 S A6 & (H, O MTT 34 7 & - 1 M 40 (ROS) 5 £
DCFH-DA,BCA & [V B2 1 ) & 4ok 7 B e (3 4R 41 (JC- D Al
ATP U & B VLI 8 = RAEYH AR B R AHE .

1.2 Jik

1.2.1  H9c2 .0 UL 40 A bk 35 5% X A AL R A AL gy &
10% fa 4 L35 i DMEM/F12 8538 3£.37 C 5% CO. Fi 54
TEREFR L RE IR HOc2 O LA T L 40 i3 2 J32 1% 80 %0 ~90 4 )5 JH
FEB. HO, A TE DMEM/F12 i B 5 il £ A 50,100,
200,400 pemol /L Ve B 6 B A BT, 43 ) A0 B HOc2 .0 LA 6
ho iR MTT 5086 45 Rk e ff HO, THwRE., ZH AT
TR (DMSO) i B il £ 7 A 20 R Wk BE B 2 1. 25, 2. 50, 5. 00,
10. 00 pmol/L,F H,O, THFT 30 min 4> FI 4L 3 HIc2 . LA
Fid AR A MTT 2o 2 Rk B EF AL R T .

1.2.2 5@ RAEH HIe2 O LAIEE 10° A4 /FLEEFF 6 FL
5, 40 8 B85 8 80 %0 ~90 %6 ) FH T 5L 8 . 4020 K db B, G X
BRZE CF BRZED < T 20 i 35 95 M5 % 5 B/ A ZL R AL #L4H (Lyco-
pene 41 1F F 240 3% 55 WP T i 40 2 B AR L Ay ) IR 4
FERIZH (H, O, 4D 40 M F H, O, F Wiwy, # JC 1L i DMEM/
F12 K53 0Lk 12 ho SR G I A dscfE Ho O, T HIM B 55 5% 6 h;
T 21 2 WAL H S 57 B A 40 (Lycopene il Ho O, 40) - 41 g
e JG I DMEM/F12 ¥ 32 2004k 12 h, F H, O, T Hi#T 30
min A ST A L0 T W B AL FE, X ) H. O, 4.

1.2.3 MTT W47 5% R4 MTT 5 & 3500 45 #8245
WRH9e2 O WLATH 10 4~ /FL R+ 96 FLAL, K5 3% 24 h
T, AR WRE Hy O, #1721 3 43 3 T 350 48 i )5 45 L
A 20 L (5 mg/mLYMTT XK ,37 CHFHMIEE 4 b, F LG
WA 150 pL DMSO, % i@ 4% K 10 min, BRI 490 nm K
S 2 BE (OD fED .

1.2.4 LDH.CK-MB,MDA F1 SOD 7K F# il H9c2 0> JL4H
Mz 10° A /FLE R T 6 FLA AN T 1905 A5 2 40 1 65 35
434 B LDH Al CK-MB 5] & 6 W] 43 674848, i A 721 D
A3 IEEE I OD {H . #9045 20 LDH #il CK-MB /K, H9¢2
O LA 10° A /FLEEFN T 6 FLAR  AH R T 5 HC25 2 40 Ml
2405 1 600 g B0 10 min, B 35 . 4% B8 SOD 1 MDA it
) & UL P HEAT AR N 721 D 43 0t 6 B T I O %
BCA 25 [ e B 50 & 0 2 4% 40 15 97 0 2 1 W 58 A6 0 4% 4 40
M1 SOD H1 MDA 7K -,

1.2.5 OB R AR I 20 i 4 ROS 7K - B 28 i A B B, o7
H9c2 0 LA ML 4% 107 A /L 42 Fh F 8 6 B f 1L, A0 i T 191
J5 -4 B A ROS 54 DCFH-DA 10 pmol/L 37 CHEH 15
min; R 5 A LR AL JC-1 884 10 pg/mL 37 CHEH 20
min; PE % 3 K, i1 A DMEM 500 pL, #OG3E R £ BT
ML

A
S
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1.2.6 P =040 M B AAG DU 40 L A ROS 7K 410l 4 T S8 F 2
RLRBE AL HOc2 O LA R 10° A /FLEF T 6 FLAR . AL
FHiE . A ROS 4+ DCFH-DA 10 pmol/L 37 C % 60
min, B R 5 5% nh i (PBS) 58 3 W<, JB it 30 Ak i 4R 48 i . 500 L
PBS TR 45 b U =X A0 A U8 % i Sk 25 4 40 i SF- 2 9 ok 5
B . HO9eZ LU0 Mg 4 107 A /LR T 6 FL A AH B T Bl 5
PBS ¥ 3 ¥, 5 1 0 A A 4l L i A Annexin-V 5 PT %R %
BELRIEIR A G E IR MCE 15 min, AL A 5 Wi 400 uL,
1T h iy B =g f Az . B2 Cell Quest B A 4R ORI 43 BT 5
i, Annexin-VFITC(X i) 55 PTICY #l1) 5% 56 i 0 % i o5 &L AT
PFAFBHAT AL A AT 4R 2o 2T R REH
JiL AT SRR Dy R R A ML e b G B D A A e A
A RS A0 L A B R R D I O T R B AR BT AR A . 4 0
THRRIENTZEMA FRRE SR, HIe2 O LA i 4%
107 A/ fLERI T 6 fLAR . AHRL TS PBS Bk 3 1k, B iH 1k ik
40, A JC-1 %4 10 pg/mL 37 CHEF 20 min, 500 uL
PBS E R A5 b =40 AU 5% . AT ¢ ok FL1 (%)
A FL2 LD K 52 658 B2 . B T Cell Quest B4R AT 43 BT 4
Pt o SR A B L 107 1 R KB FL2(Z1) 5 FL1(SO [ L E R R
1.2.7 Z4Ufp ATP KR H9e2 O LN R 10° 4~/ 4L
AT 6 FLAR AR BL T TS B2 4 40 e, A% )5 1 600 g .0
10 min, JC_F 35 4% B ATP 03 32 70 & 130 WA 45 30 47 B4 i
R ASURS ) % 25 B2 (RLU B - BCA R 14 ¥ B 32 70 &l 52 4% 41
B WA MR A A L A Y ATP KOF

1.3 Seibepehb s SR SASO. 1 SE it #4720 b L i &
B T IR . 221 )4 8 b B0k F B (R 3R 0 2% 40 T, B B
Wi [ % SNK #63, LL P<<0. 05 M 2% A Gt % 8 X,

2 % S

2.1 ARREWE H, O, % HOc2 O LA M TFE IS RE R 2455
R 5% R, AR H, O, (50,100,200, 400 pmol/
L) 4b#E H9c2 .LWLAH M 6 h £ 7T Bk HOc2 .0 L2 Ffd A7 3 %<
HBEE Ho O, e BE 0 b 5 40 M A7 3% 2 BE AR (P<C0. 05) . 1M
H,O, ¥k J¥ 24 200 pmol/L Ab ¥ B, .0 UL 40 i 77 16 % K
48.38% ,H£3T 50. 00% .47 200 pmol/L ¥k Y H. O, REM I
JEST A 390 4 A0 T S84 495 T TG 244 1% 440 B Y ) L OPE DS 2 S e vh R 4
200 pmol/L H, O, fF Jy i 7 & Ak 7 3 8% 3L 09 T 390 3k &, W
B 1.

80 1

60

MITFFIER (%)

40 -

20 A

50 100 200 400

*FEALE
H,0,umol/L

2, P<C0.05,", P<C0. 01, 5 % B 40 4%,
B 1 MTT M2 H,O, &4 Hc2 LALLM
FiEENFI
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2.2 FMRXT HIc2 O WLAT MY 40 3t SR ol
H9¢e2 .0 JULAH i 43 5 T 1. 25, 2. 50, 5. 00,10. 00, 20. 00,40, 00
pmol/L (LT F AR, K557 24 h )5 R 40 B A7 38 % (B 2),
ZEHL L1, 25,2, 50,5, 00 pmol/L & #i£L £ % HIc2 .0 WL 4
WA 5 2% TG W I B i, AE O SR 40 ) (98. 5240, 64) %,
(97.897+0. 40) %, (97.65+0. 900 %, S F ML X W T K
10. 00,20. 00,40. 00 pmol/L i , 55 %f B 41 LE 4% 4l ffd A7 37 28 W)
B, ERAELEITEE X (P<0. 05, 7% E 05 HK
(96.6541.02) % .(90.0943.72) % .(76.60£2.03) %,

100 - % b
% 80 -
£
= 60 -
=

40

20 A

i XA 1.25 2.50 5.00 10. 00 20.00 40.00

Lycopene pmol/L
“:P<C0.05,": P<C0. 01, 5 %f B4 b 4L,
B 2 MTT ME Lycopene 3 H9c2 1> AlLZA B
FEENZM

2.3 AN v B 7 Ak £ RO SR AL R OB A HOe2 0 UL AN A7 T
RMFZm T T T 4 AR A T H9e2 O L
4 fL PR 44 L AS TR i B Y 7 8 41 % (1. 25,2, 50,5, 00,10, 00
prmol/L) FEALHT 30 min WA, &5 R WR, 5 H 0, 4l ILEE,
N TR) e JBE 1) 7 5 20 3% W DA 2 B3 A L A 38 (P<C0. 05) , I
7 5 pmol/L 35 3 & i BUIEJE 2 S8 8 5 pumol/L 4L
FAEN T, W 3,

100 1

HERFEE )
& 8 8

[N]
o
"

0 1.25 2.50 5.00 10.00

i Lycopene pmol/L

" P<C0.05, 5X} AL L #E ;. P<C0. 05,5 H2 0, 41 L%,
3 MTT M2 Lycopene Xt &40 H9c2 1AL 40 i
FEENFIE

2.4 FALLF N EAL N AT LDH,CK-MB X 4 Jifs
WTmR 5REoR, SX A . H O, AR
LDH fl CK-MB/AKFH BT & A TR HE A&, AR
A&t 2m X (P<<0.05), 5 H,0, 4 k% . Lycopene i
H,0, 44 LDH F1 CK-MB 7K - B . B A% . 40 10 4 0= 22 ) 8 e
I%, 22 54 ot 24 38 L (P<C0. 05) , L3 1,

1159
*1 Lycopene ¥ & 28 LDH,CK-MB 7k
RAMBTHEm(Ts,n=3)

215 LDH(U/L) CK-MB(U/L) TR (%)
X HRZH 102. 7543, 26 1. 444+0.08 7.0640. 24
Lycopene 28 99.3242.18 1. 4140, 04 7.0870.18
H O, 4 197.4443.6°  10.454-0.77%  27.354-0, 83"
Lycopene fill O 41 137624384 5.544-0.33 16,101, 14

@, P<C0. 05, 5 X FR 4 bL 4 ;P . P<<0. 05,5 H, O, 4l 4.

2.5 TN N AL IR 15 4% 148 T 40 L 9 ROS, SOD Al
MDA F5gm 258 BoR, 53 R4 . H 0, 4 H9c2 .0 il
A s ROS Fit MDA 7K S W & 7+ 5 . 1 SOD /K 3 1 % T B
HZESASIT¥E L (P<0.05), 5 H,0, 4 L%, Lycopene
T Ak HE g % W] S [ 1K HOc2 .0 L4 Al ROS #1 MDA 7K -, fig
g Tt 4 i SOD K, H22 5 ge it 2% B L (P<C0. 05), I
F2, WOCHREKRI KB, 5 A . H0, 4 ROS %
Festag L 3R Ho O, 4508 F ROS A4 i s 5 H, O, 41 H .
Lycopene Jill H;O, 20 ROS 3¢ 3¢ i 55 , $2 78 Lycopene A] Ji />
H/R £ F ROS 41, WA 4.
x2 Lycopene 3t & A 40 i1 ROS,.SOD #0
MDA &M (x+s,n=3)

MDA SOD
15 ROS(%) )
(nmol/mg protein) (U/mg protein)
pORtEEN 99.6740. 63 11.26£0. 31 13.77£1.09
Lycopene 241  98.47+6. 02 10. 1840. 41 15.3842.37
H,0O, 4 148.72+5.32* 28.59+1.19* 6.1140. 27¢
Lycopene Jill 120. 601, 19 16. 5940, 92> 9. 300, 42¢

H, O, 4

2, P<C0. 05, 5% 4Lt 4> P<<0. 05,5 H, O, 41 t#K.

A BOE LR ALK I ROS K (X 800) s B: ROS 7K F- B i o 46
FEIECIRBE S BT 5+ P<T0. 05, 5 X B4l ;P P<<0. 05, 55 H, O, 4l
H

4 B HE BT Hoc2 (AL B ROS 7k

%3  Lycopene X &AM ATP K & Hi k&
BAMEm(Tts,n=3)

2190 ATP(nmol/mg protein) 2R IRUNIEACER A
Xf 21 12.63+1.35 1.9740.03
Lycopene ZH 12.74+1.47 1.8940. 05
H, 0O, 41 3.93+0. 35° 0. 60=+0.09°
Lycopene Jill H2O2 2 8.10+0. 64 1.1040. 062

2, P<C0.05, 5% B4t # ;2. P<<0. 05,5 H, O, 41 LK.
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2.6 FEANLLE XA AL DL WA S5 T A ATP K P &kt
PRSI 45 R BRSO R, Ho O, 41 H9ce2 o0
JULAH L p ATP 7K B 20bE i B e 10 B 1 AR, L 25 i et
U (P<<0.05), 5 H,0, 4 H %, Lycopene i 4b i fig 1% 1
IR HOc2 O LA Ml ATP K B b R I8 g £, H 22

FREF 21553 A% 4455 98

A Gt L (P<<0.05), L3 3. WO B AR & 3, 5 %)
HELL LA, Ho O, 41 JC-1 4R 51 4 0 5 56 50 3 18 ik L 2068 7Ok 3t
BEWE 3R Ho O 50T AVm B8 5 H. O, 413, Lyco-
pene Il Hy O, 41 JC-1 4] 4 €0 98 o4 58 8 0 55, 20 0 9¢ e 0 2
o8 4278 Lycopene A& H/R £/ F AWm, WL 5,

B 5 B A BRI HOc2 o AL 2 B 25 HiL 4 BR FE i 7k 2 (< 400)

3 i

AN VB O UL SR i T R VR 05 09 3 2 e B AR B AL
H . R, 4 TP AL 2 B B 4R T P U B AR AL
14 55 1 B 05 A A0 e 0 UL A B ot PR TR IR AT, AL R
MY ER BARRMPTAIERYY . ALK BT
PR T 00 21 % A A B 3 2% 4 T %0 UL 4R Y 8 R 4P 4
B ML

AWK AW H, O, A3 HIc2 O WLAIHI 6 h
PIRT RRAIC HOc2 0 UL 20 Ml A2 76 2, ALpES H.O, MRE M T,
ANMIAE G R AR . F2 R A Ho O, 8 57 51k 07 B 100 a2y .
X — G5 5 B AT A i 2 AR L. O T AT A A
A L 4 AR 3P VE S AR T 53 SR T A [ o 3 o 2 0 4k 310 A A o7
ZAF T HIC2 O JULAH M, 45 5 W7 o S R R BE 1Y 7 0 41 3K R
i WY S 4 v A L 0 A7 3 % 3R I R A L R X AL L AR R
HOc2 .0 LA Ml B A 3847 i R 37 /E . LDH #1 CK-MDB £ .0
JULAN A5 495 1 A b 7R . S T E— 2B R B AT R X0 L
SR A5 0 LR AV D AR BIF Y BE — 2B A I T A i B R v
LDH 1 CK-MB #y /K ¥, 48R 8BoR, %04 & fe % B B A%
AL R AT LDH 1 CK-MB 7K -, iff — 25 R B 3 A 41
ENTAU AR ST R AR & Y o S| 1 i SO

A JUL I L P V8 3 R 7 A i SR A I BT O LA TR T Y

ARG mEAEAYY . AR R H O, 4bF HOc2 L
WL ML 6 b 5 Co L2 B F 9 T S B Je 15 T 7 ok 41 2% AL B
Al LLBE BRI Ho O, Fr5l 2 i HO9c2 O WLAT M8 1=, £k 4k
2 210 i i 1 L 0l 02 AR ™ ) ROS 1 32 kIR 78
AERE A0 M P9 B T K RRUE IR BB E S OR A S A R T A
Ty m R A A, ROS il MDA & &0 6 B i 32 5
a7/ R Y 0= (A U B O S W e P I E R R
FEC . SOD J2 41 il P — b 7 4 Ak it o K 8 1 785 4% 0T LA i 4
AN B BT A BE 1T AR R B, T 4R T LA
ARG 46 Ak B 38 46 £F T HOe2 O 4R 9 ROS Fl MDA /K-, 7t
FIANAE Y SOD K K-, 2 W13 i 21 % 0l DU 3% A% H. O, JiT i
T A AR O HL R A A B 3 A% T 0 LA R Y 48 405 T
AE 5 T B 40 1A A AR RO B (i ROS . MDA 184 Jin 20 it 14
P AL EE CAn SOD) A %

YU LN ATP 7K P F1Z R R R F 437 15 16 2 B i 4 44 ) il
WA EZIER . BEEVFFE R O UG M P T 0 A
AU S 45 1T DA SRR R D RE R R R B ATP 7= 2 R4k
TRIBEE ALY, ARt R B HL O, B 57 A 1 A Ak
SO AT LB A A0 B P ATTP K P 0 RO A S R 37 5 16 7 8
2T 2 T b AT DA A0 N ATP 97 A L T i 4o R T
HLA7 6 WY 25 0 20 3% AT LA 388 e 41 I B 5% 1 R o0 JUL R A
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