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ABSTRACT Objective: To observe the effect of lycopene (LYC) in human umbilical endothelial cells (HUVECs) and investigate
the mechanism of LY C. Methods: The groups of cells were divided as below: control group, H,O, treatment group, H,O, treatment +LYC
(1.2.4.8 pumolL-1) treatment group. The survival rate of HUVECs was detected by MTT method; The indicator were detected by
Western blot, which included the phosphorylation level of p38MAPK and the expression of mitochondrial apoptosis pathway proteins
(bax), B-lymphocyte / leukemia -2 (bcl-2) protein; The adhesive rate and migration of HUVECs was detected by the cellular adhesion
ability assay and the wound healing assay; The apoptosis rate of HUVECs was detected by TUNEL; The indicator were detected by
ELISA, which included the production of Reactive oxygen species (ROS), superoxide dismutase (SOD), lactate dehydrogenase (LDH)
and caspase-3 activity. Results: After being treated with H;O,, the HUVECs survival rate was distinctly decreased (P<0.01), the HUVECs
apoptosis rate was distinctly increased (P<0.01), the HUVECs adhesion and migration ability was distinctly reduced (P<0.01), The
phosphorylation level of p38MAPK and the expression of bax protein was distinctly down-regulated (P<0.01), and the expression of
bel-2 protein was distinctly up-regulated (P<0.01), the production of ROS, LDH and caspase-3 activity was distinctly increased (P<0.01),
the production of SOD was distinctly decreased (P<0.01). Moreover, after the treatment with LYC, these effects has been reversed.
Conclusions: LYC can anti-oxidation stress injury induced by H,O, of HUVECs via its capacity of anti-apoptosis and inhibition of
abnormal p38MAPK signal pathway.
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FH L RTRIA F00 28 R RO IS R GE 450 FIIRFE, OB i o
F B, LYC FE.0 JUERFE AL ZE F A T 0] DL 98 Y p38 k4%
{44 S, 580095 (oronary rtery isease, CAD )FETRAR &, Il
AP 2 A A SR TR L R AR AR R B, I P 2 4
JHLASE T 1 8RR 20 2 ) PEAILARYE I L B 28 AR R G2 i 1y 5k
RO EELRATE N, HAT, A A P R AR A T
T B BRI IR AT AR SE . ABFEAIH HO, i 51 7
MM AR, SR LY C 2E HAB 5 %t P4 i 4 i ShBE Y
YRR, 3501 BRI ELARAE FAALH , S 50 5 I R IR YT OB
AL — 2L Rl 2E A

1 ¥R 575

11 SREGH S FI{ER

DR K N Bz 40 (HUVECS ) 20 bk ok [ A< 9236 22 548
Big%, BRI th BN 0275 23 w175, DMEM w3 40 g o
e 22 E Hyclone A FIATR, JEA K 5% A B 12 (TUNEL ) 6
W3 &t 78 E Roche /A RIIAAE, LYC., 0 H 3 260 5 351
(MTT) , iH 25 (A H§  — F 5 07 A (DMSO) | 28 1 g1 il 77 . cas-
pase-3 I PRSI AR &4y iy 5 1 Sigma 1070 28 W) 15, BUIRBT
/NELJE T B Caspase-3 .B-Actin, i - {2 #F & 7 Bax . phos-
pho-p38MAPK (p-p38MAPK) ,p38MAPK #1 B jHkEL40ifd / £ 1L
I -2(bel-2) HL AR ) i 52 ¥ Cell Signaling 23 Hl W4 , BRAR 1 4
G (HRP) BRI (9 1L S50/ B 1gG Zhi At st h A2 a4
WE ARG BR 2 FI 15, BCA- B (1 5 e 0 3 77 & i 26 1=
Pierce /A @443, 1% P (ROS) 4 4L #) 1B; {1k il (SOD ) | 3L R
£ 8 S (LDH) R IR 790 6 ph B s B2 ) TR o i 7
HEVE A SR R U RAE BRI BT WA, T
& 15T Marker iy 22[% Thermo 23 /W75, AN F=56 0k H 35 1=
Thermo 2\ ] , ik A 32 [ Biotech A H] , it TAEA R H
TSI R AU ES T O IR AR R R B A 2 e R ok
H HA Olympus 2AH], ZW-A G ek A N B4 h A
BN 7 A 33 B O WL B 9T R Saitexiangyi 2] , B Yk M 3 i
Atk Al Western & IR RGe 442K F 55 [E Bio-Rad /4 H] .
1.2 KEHEMSE
1.2.1 SHRERRMIEESE FERFRM (37°C 5% CO,) "h¥%3: HU-
VECs 2-3 d, 8 F {5 E A 22 W8 0%, 5597 2 40 M 2R K
BERA , AR 8 0.25% ) AR T 2 0 BE f1) 200 1 £
Tk FEANMAESRE T BT IR 2 AR H A 5 R E O
FTEAGTR, ARG A IS R R 10%0) DMEM 2% 11 7R [ fiff
MVERT. DAMERRWAT SR Edi i, B % 7 B T
K, RTINS BT B A B L1000 remin ) &L
5 min, 3 % W, A 2R 35 W E 8 10%89 DMEM 7843
WCATES), AT BRI T4, He 1% 107 L 25 B L4540 T
Begespirp 7RfEIR 37 C, CO, MR 5% AU - 5% 24 h
JE A, BT METIERS  SF AP A K M RE AL & LS, PRI
T, FIAS S L3 DMEM $5353000FF 24 h, RIm] FHF3256
122 REREBFBMLEZN HUVECs TFid MM L5145
34 : © M4 (control £ ): HUVECs K 37 75 A & IfiL %5 1
DMEM 3 4 @ H,0, 4bFH2H . HUVECs B53%7E 300 mol.
L-1 f#) H;O,( 1k DMEM F&8)H 4 h; ® LYC 4 FigH (LYC 1.2,

4.8 wmol-L" 41 ): HUVECs 4} BB FEAE A 1.2 4.8 wmol - L
LYC ) DMEM ¥ 3 85 3% 12 h J5 #0300 wmol <L (4
HO, 58 4 h; DL 45 Al T 96 fLAr (6 L/ ), B4
ML RIS, FEREFRIE, LI A DMEM E:3R3 100
L BEFH RS 0.5 %0 MTT 10 pL, ZE1E 3 37 C, CO, ¥k
FEN S%IEFEANIEE 4h J5, SRR, A 100 pL
DMSO, 32 4#53% % 10 min, FIEGHR T 490 nm I 20 I O
fH(OD 1)

1.2.3 ZHREFG B BE J7iE A4l HUVECs RUBABHEE S kb
B HUVECs HI 6 5% 4 L3 M K572 3L 61T M AL B0 4
BIRIHRTE, TE 6 FLAR (SFdid 8/ A ) h Rl — AL, LA
AL 1x 10* (B EERNEE, HERNSTE 37 T, 5%CO, B
FEFENEESR 30 min, T PBS 32250k 3 i . MEEANARA MTT 3%
Yo R I HL L) A 22 W AR I, U AR T P WL
XL BEAT A AR, A AR 3 Yk, SR EE A 100%,
124 HOmE&IKIENE HUVECs MiER 81 1 HUVECs
BT 6 FLA T, B AN AL B2 5, B 200 WL BByl AR e 3k,
FHSY TIBR LTRGBS, J1EH S IR AT =B RE
SRIG IS S%BIRGA- G R B TR EEME T 8 h, 31 E A2 Wi
R R 000 A S % R i 2 () )T R L X R U
1 100%.

1.2.5 TUNEL $# il HUVECs B8 1T% ¥ HUVECs # T
24 FUAR P, A4 AN AR AL B 22 S5 A0 S il VE AR -, SR )5 A
4% Z T EE, [EE ) 15 min, #2200, & 56, PBS ¥k 3
YK 5 min —¥J5 FH 0.1%f7 Triton X-100 $J¥L 5 min, F5-JH PBS
THUE 3,5 min —¥K . 4% TUNEL i3 & 3i 0 1 i ik, ™
ke ESEH IR 1:9 LB 1 S30F 2 5 BC B TUNEL ¥, A
Bt & I 4G A o R A R . TR R 50 WL AR S
TUNEL % ,37C #5605 & 120 min, $XJ5 F PBS iEWE 3 &,5
min —I% . DAPI ¥44% 5 min,PBS ¥t 3 %, 5 min —IR )5
FH 50%8 H i3t Fr, B FHoB IR A WA TR, Hoh e T
PN g, ARG oS A, DT Pk 8 LT AT
¥, DALy T HUVECS/ #5449 HUVECsx 100%,

1.2.6 ELASA %ill & ROS,LDH,SOD £/ £ 1 Caspase-3 ;&
% HUVECs #-F 96 fLik B4 8 1L, £ i ab L 2 )5
W B2 i T 9, A% 42 IR ROS .LDH . SOD , Caspase-3 # j3%
FlE VLA EE. ROS MIE - U2 EIE A 96 LAk , B340 8
fL, % fL 100 pL, ## DCFH-DA fij DMSO #F:% 20 wmol-L",
TABNEALH, TN PBS 7 37°C JF 2 he FERFHRH L
ORI 530 nm FH & IS 485 nm 4 45 £, DCFH #9751
i, A AYFLI 15 5, XHIRE B (E ) 100% ., LDH %€ :
Bss 4l i EP & rp 848 100 L, FRfEEMA 0.1 mL 4R
HEG L0.05 ml ZE48 7K .0.25 ml BB ZE il , ARuEZS (4 A
0.15 ml ZE1#7K .0.25 ml FEFT Gz i, M B A 0.1 ml A4
0.25ml H: R G2 i .0.05 ml A EEAT, 2 A A 0.05 ml
FEME/K 0.1 ml BEAR [0.25 ml LR R . TRSILUG ,37°C ki
15 min, & 5000A 0.25 ml i SR RR A UG ,37C ok
W 15 mine A0 TNMA 0.4% & sl 2.5 ml, RIS EIR
JiCE 3min, 3 5 FHREHR(UTE 440 nm F50 LDH WESEGRE, 1142
P B BN AR TH(U/L) 4% I8 1 3R RAN 3 YR, SOD e : 1]
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AALATMIINA 50 WL 249 ) 45 A0 M40, A EP 48,
50 pLo A AR — 1 mL 377 Z 5] P45 0.1 mL, X}
TR 1 mL Z8187K o IRSTLAE ,37°C 7K 40 min, JITA Gt 8
#1| 2 ml, 2% 10 min, 7F 550 nm Zb#&0 SOD [fng 6, it
A WE N ZE R (Umg). #8E R 3 K,
Caspase-3 JEPEIE : A2 L INA 96 FLAR, B4 8 fL, BAL
5ul, ZHA 1% ZEuhig 85 WL, HA 10 wL caspase-3 JiE#) . X
TBZHAMA 90 WL 1% ZEWg A1 10 wL caspase-3 &Y, HIME %
#1%57,37°C 7K 90 min, 7F 405 nm Zb K Caspase-3 W SGRE,
Xf HREH Ly 100%.,
1.2.7 Western Blot i% # ill Bax,Bcl-2 #1 p-p38MAPK K5 i&
430 3 4O X2 : HUVECs K5 FR7E AR & G4 1M i 1) DMEM
W3R ;@ H0, 4 FE4H (H,0, 300 wmol -L'): HUVECs 1533
£ 300 wmol - L™ ) H,O,( UL DAEM # %) I F 4 h; ®LYC
RhFEgH (LYC + H,0,): HUVECs #3575 /i1 A 4 pmol-L* LYC
Ay DMEM E: 523 FP 1535 12 h J5 5500 300 wmol - L ) H,0O, ¥
B 4h, KA 5, SRECAH ML 1, AR R A% 7R S
LA (12000 1emin™) B0 S min, 3 I B2 B 5 40 i 2 i
¥, BCA R E R, 20ug & EFEWMA 1% SDS 22 i
HT WK 7 min, ] SDS-PAGE HLJikCH# &8 1 43 B T IF L
RPN ERLT A b FIBAE IR A1 TBST A 50 g- L' 1Y
AU, KR B R IR R T I R AR SR A B TR 3 90
min, RJ5 M E 1:1000 A9/ P Bax Bel-2, p38MAPK .
p-p38MAPK L & B-actin Hi{A, BT 4C BT o BHHH L
TBST &%k 3 38, 10 min 43, 85507510 F 1:5000 f) HRP (1]
FHUNER 1gG Zht, BTEWRIET 2h, I TBST iFdkE 3
W, 10 min & . )5 H ECL #47 i €4, H] Bio-Rad 4t féAH
IR AT AR R A B . WTRRAH I EE R 100%,
L3 Git=oHh

FH SPSS16.0 SR T BE M GE 1T, B I %E 5
M2 (xt s) R, AL 2 F R LG —RH t K5, P <0.05
BoitE L

2 R

2.1 REIREBRMLELIELT HUVECs TFEEE

A MM AL BEZ S, MTT 32300 2 AN [ 21 A W B 1, 4500is
HATRCEEG T, AR NE 1 iR, AT L, B0, AP 2 )5 40
0 4 A A 3 2B AR (%% P<0.001 ), T LYC ] LA &k (1 2l 3%
H,O, i AL 540 F A A7 28 (*P<0.05 ), I LIt J 6 2 0
TR AR 2, LYC B 5 0 pmol - L7 41 (H,0, 4H)
AALE , A TG R A BT |- TH(¥P<0.05) , 5 HAB AL FRAE AR 1L , 4
wmol - L™ 2H 4 T35 455 98/ (¥P<0.05) , 4 LYC ¥k £y 4 umol -
LAY, AR, B Aok B R vk B R 4
pmol L,
2.2 HRRFHEH B8 TMZE AT HUVECs B MIgE

FHMLAPLLIS , SEFRRGHT 0.5 h J5 A4 TR0t
Gt XS AR T R SR ANIE 2 R . S50 IRAL A
L, H,O, b FHLLS , AR A TE S 4a , Fhlfhk > (++P<0.01), 5
H,O, 41 #H kb, LYC &b 31 41 40 §3 6 B 884 m . 26 B 6E 7 - 5t
(**P<0.01), Z55FHAFANLLZE T LA S0 T P4 B 40 A6 A R B
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Fig. 1 Effect of different concentrations of LYC to HUVECs survival
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Fig. 2 The cellular adhesion Ability of cellular adhesion ability assay
(x 100)

23 HOMARINE HUVECs BT EEN

FHAPLAAEBLL R 8 h, 7EM8)E Wi T
FARIFHEAT T I0 6, HRs J IR antel 3 Bz o S50 R AL A
L, HyO, 2R BE DL 40 S0 SR 1 s 14 - 247 79 384 O (+*P<0.
01), 5 HO, 41AH b, LY C Ab 352 20 I 0 14T 22 5 4 T i
A BN R IERRE I A B ETH(**P<0.01) . 525K LYC Af
DA 3 2 e R RE T

g 8 8 B

distance between the scratch of cells
(Relative to control % )
o 8

3 XIURIXIE M E HUVECs fiER 657 (x 100)
Fig. 3 The wound healing assay of cellular migration (x 100)
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2.4 LYC %t HUVECs JAT-Z 8

I, HO, AL B LU , A T3 i (** P <0.01), 5 HO, 21 A

TUNEL B 55 R S R gei - anisl 4 s, SXHRAUM 1, LYC AbBRAH A0 A 4 T by /b (**P <0.01),LYC ] L)

TUNEL

DAPI

ARAEYL HO, XA SR E . 255500 LYC AT LA
W PR AR AT A R T~
2.5 ZHAE ROS.LDH, Caspase-3,SOD il &
AN Z AP | B T8 VR R G idd I e 45 21
ROS LDH Fjift i . caspase-3 1 4 Al SOD it , HAHE Je ¢
PR nE 5 i, SRR A Lt HO, A FELUG , 4
ROS .LDH i & F1 caspase-3 i 341 (**P<0.01), SOD F&jik
B (4*P<0.01), 5 HO, AL, 40Py ROS \LDH Rl 4t
1 Caspase-3 W HEFEAE (*¥P<0.01),SOD i 34 Jill (**P<0).

< 01). &5EFEW] LYC 1 LW 5 3/ 40 ROS .LDH {1 & e
B ol = caspase-3 i ¥ i il SOD HIEEHL.
2t SR - 2.6 Bax.Bcl-2 # p-p38SMAPK Fe3k 7k < fy a1l
% 401 s =—— /41 Bax.Bel-2 il p-p38MAPK 357K - 11 & 7, 4 4140
£ 0 G M Ak 30 2 05 L P BT HO, Ab 22 U5 4 A ) Bax A
5 G p-p38MAPK #92ik i [- ., 17 Bel-2 2235 F I LYC fbi>
< ol ' . HIAFT O, i A 520 Bax il p-p3SMAPK ) 4¢3 it
control H,0, H,0,+LYC
W] A TR L Bel-2 RO ZRA 0 @A BF EiR. IR Gs S,
B 4 LYC 3t HUVECs IMT-ZEFM (< 300) LYC 4bFE2 J5 , Bax FIfY AR, p38MAPK 2 1k /K F

Fig. 4 The cellular apoptosis assay of the function with LYC (x 300) [AF, Bel-2 Bk,

A

Fluorosrence intensity
{Relative to control %)

Caspase-3 activity
(Relative to control % )
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control H,0, Ho0,+LYC control H,0, HoOp+LYC

5 LYC 3t HUVECs ROS, LDH, SOD & ##0 caspase-3 & {4 220
Fig. 5 The influence of the function with LYC to the ROS, LDH, SOD release and caspase-3 activity in HUVECs
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&
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Fig. 6 The influence of LYC on the expression of bax, bcl2, p-p38MAPK in each group
3 Wig FAZ(LYC)ZERTE A TR RN KRGO E A

A8 P9 R AR, T I AN A 2R = i), F2 {08 e e 240 Bt A
R B A AL ZORN B o0 Rk A R 7 B 2R3, A8 P9 43
AR B AR R, FE P 0 SR A AR i AR, 2ok
PR T8 B AHSC R [ bax B4 1T, bax W LLTHLIEHR
RS Bel-2 AYAEIN, 1 bax & —Fhg kit ZE 1, 7 T4 e
JLTE 2 v 58 F DA BRI AT 2 A 5 AL 3 A5 I bax wT
VLS EERARBA B 45 G E AU S R T F IR A
B sl , TR s T, INE LI, Bel-2 J& T—Ft
i = I N DR 2 s R 0 9 N K e e i
Bt bel-2 iR AT LA 5 bax 4, M| Bel-2 AT il 40 M 0 T
P3SMAPK J& 4 il N A 22 53 245 0 1) 2 R (MAPK) 2
— TR AR B A URR R AR R S 50 LA 4R
JEREM,  P38MAPK {553 5 #F 8 0F S P A 5 B4, AN
R Z AT LA i p38MAPK. B RR AL , 5 80T Vi i dai it A K]
FHE, B0 IL-2 S RAEN FTRIR, I8 Sl 40 A 1
¥ HRE Y BT HEAR™, WFSTUESE , P3SMAPK fE4 S48 &
£ 1 MN8N TR g2
SB203580 T] L) 4 s PE A il p38MAPK 7E H,O, %Ak W 4 4
HUVECs 33 B 9 M, HLAAE D S A4 A v o 25 FL
i A ATARAPVE T, 50 AMPK 3 B A Ake 38 3%, 41461
S B p3SMAPK G g7, H A AL T 7 bax 3R
K, R p3SMAPK. J% T i i , BB IR A 3k, 0
AR AR

i ThAE . TEEALRI A, LYC AT L_E 8 bel-2 pyEak, b
RIS, HRTHFSEEBL, LYC £ 5B 0 3 AL JUREAE 1 f
A HEEEEN RS ERT, SN, LYC 3 0] LLE T A5 B A,
LA it i AN 7 Lk 358 KRS £k 7 1 ) 4 AL 8 2845 390 i RIE 52
o0 S HTIF AT 2 B LY C 0] RAZE WA FE AL = FA R IE AR
YET, 5 HAEAY p38 Al MMP-9 [y3EiA4H X0, {HIE, BT LYC
FEIMAE PN B AT Ak B3 P 9 BRI 5 18 A R AFSE .

ARSLYG EEUESE LYC 7 1M N B 41 HO, i S A ik
NGRS ER 35 HAR Y DL SEA TR0 53R . Sk
PRRREIA R EE (1.2.4.8 pwmol - L)LYC 43 P B 44 il 24 h
Jei AR T B R AR AT, P9 B A AE HLO, i AL IR i 5 77
5 B Th 5 . Bax 383k & F1 p38MAPK B2 1k /K- T4,
bel-2 B RE [ 5 DAL A SCInEs - om0 RS
fiE 7 W1 18 s TUNEL 2550 R P9 B 4 A A0 R T 2R ] . T I
ELASA i 5. 77% ROS, SOD, LDH, Caspase-3 HH %} T4 163 3%
P AL WS o TEIA LY C W] DA 45 7 B 40 B3 4
ARG G, FEARS2E v, LYC 75 AL SO 45 B ab 38, 41
il T bax Z [1F caspase-3 F& [ 1A H p38SMAPK # k1L, If:
H_F9A bel-2 yREE, AR T N B AR A Sk RO A R T

L5 LR, o2 2 (LYCO)LE P B2 40 A Ak g i A9 v ]
VLRI T A bel-2, FREARZOR AR T3 A OC BR ( bax,
W AR T R AR AP VR, 3 —E AT e 5 e R TR )
S Y p38MAPK il A G
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