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Delphinidin-3-glucoside inhibits Ox-LDL-induced injury in vascular endothelial

cells: roles of membrane potential and MAPK phosphorylation

JIN Xin, YI Long, CHEN Chun-ye, MI Man-tian ( Department of Nutrition and Food Hygiene, Chongging Key Laboratory of Nutri-
tion and Food Safety, Chongqing Medical Nutrition Research Center, College of Military Preventive Medicine, Third Military Medical Univer-
sity, Chongqing 400038, China)

Abstract. Objective To investigate the effects of delphinidin-3-glucoside (Dp-3-glc) on the oxidized
injury, alteration of membrane potential and mitochondria potential, and p38MAPK phosphorylation of vascular
endothelial cell line EA. hy926 induced by oxidized low density lipoprotein ( Ox-LDL) and explore the molecu-
lar mechanism of the inhibitory effect of Dp-3-glc on endothelial oxidized injury. Methods Endothelial cells
were preincubated for 2 h with Dp-3-gle at the concentrations of 25, 50, 100 or 200 wmol/L and then treated
for another 24 h with Ox-LDL of 100 pwg/ml. MTT assay was used to detect the cell viability. MDA, LDH and
NO in the supernatant and intracellular SOD activity were determined by the corresponding detection assay kits.
Intracellular reactive oxygen species (ROS) production marked by DCFH-DA, membrane potential marked by
DiSC3(5) and DiBAC4(3) and mitochondria potential marked by rhodamine-123 were respectively measured
by laser confocal scanning microscopy. The phosphorylation level of p38SMAPK was determined by Western blot
assay. Results Preincubation with Dp-3-glc significantly inhibited Ox-LDL-induced reduction of cell viability, in-
crease of MDA and LDH production, decrease of NO release and SOD activity, and intracellular ROS production
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in the endothelial cells. Ox-LDL obviously elevated the membrane potential , declined the mitochondria potential

and increased the p38MAPK phosphorylation, while preincubation with Dp-3-gle inhibited the effects of Ox-

LDL. Conclusion Dp-3-glc attenuates the Ox-LDL-induced stress injury in endothelial cells through decrea-

sing the membrane potential and suppressing p38MAPK phosphorylation.
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1.1.1 A2k Hl Dp-3-gle 4fi i Wy B % [E Extrasynthese /%
], L DMSO i, 73385 - 20 CHRfF. DMEM 1A 55 3R S A
G4 I3 W B 3€ B Gibeo 24 Fl. 9 [ ( Malondialdehyde,
MDA) ¥ 2 il & B ( Actate dehydrogenase, LDH) | — & 1k &
(Nitric oxide, NO ) F1#8 & 1k 9 &% 1L i ( Superoxide dismutase,
SOD) K ) & 34 B e B AR ) TR N A Ox-LDL I
TIOR8, 2o AU bE 2 R S N (E
I%E LDL AL MBAGFEEE Sy 21. 8 nmol/mg, Lowry ¥ & £ 19
BEL 7 me/ml, NI H K U B 5 9 Y BB 3,3 -dipropy-
Ithiadicarbocyanine iodide [ DiSC3 (5) | A1 BA 2 T %¢ Y 4R &1 bis-
(1,3-dibutylbarbituric acid) trimethine oxonol [ DiIBAC4 (3) ] fi A%
SCue 2 35 0 T - i et UE M 4 ( Reactive oxygen species,
ROS) Kz a4k ET 2", 7' - & DR Z 2R (2", 7' -dichloroflu-
orescein diacetate, DCFH-DA ) F14H % o e get} 47 ,6- — JpkIk-2-
FFEEM[WE (47 ,6-diamidino-2-phenylindole , DAPT) ¥4y B 3£ [ Sig-
ma A H] o LORLARBE AL AL TR P IE-123 11 26 [E Molec-
ular Probes 3], i A p38SMAPK —4i A #) R hric —Hififk
2RO & B AL s B = R EARA RA ],
11,2 ZHfMIkk NI N R 4Bk EA. hy926 B 78 e 5 B
BV WS BT G e b S R 10% G 2R 13 ) DMEM
WEFRHEAE 37 °C 5% CO, 100% R &0 T 5535,
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12,1 MTT 346 00 20 ffd 3% 7 O B A K R EAL hy926
M, LA 1 x 10°/ml 25T 96 FLAR , AL 100 pl, 40HEIEEE)S
DIAS [l 22 (25 .50 ,100 200 pmol/L) ) Dp-3-gle Fiib 3 2 h,
FEFEEEFEWE, B L 100 we/ml (4 Ox-LDL k&2 4b 34 24 h, L&
0.2% DMSO ) DMEM #5352 560 % JRA , 94145 5 4 FATS
FLIA MTT(5 mg/ml)20 pl, 4822 3555% 4 h, /N0 IR E RIETR,
BALIA 150 wl Y DMSO ¥ 45 S A50kE, I 1< 490 nm 4hil &
FeE BE(E D(490) ] . BEsE Xt IRLHANBE TG F1°h 100% , HoAx 441
AEXT A IE 0146 T 4540 D (490) 5% HREAL D(490) WA H 43
1.2.2 20500 & 46 00 40 g 20 3% SOD i 7 K 4 g 855 37 1 i W
LDH \NO F11 MDA 7K~ M LL 5 x 10°/ml 4550 F 24 FLAR,
PAIASIRI i BE (25,50 ,100,200 pmol/L) fJ Dp-3-gle Tkt ¥ 2 h
J5 L FE B FEUE, FELL 100 wg/ml () Ox-LDL 4K %2 4b 3 24 h, 9f:
1%£0.2% DMSO NxtHR4H , B 4 4 AT 4350048 B A5 5
B UL A U 4 i 512K SOD {1 77 K 4t i 1 3% 1 i LDH . NO
FI MDA K, 52T E S 3 I, a4 E AR ESE
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2 Wo WOCILIR AR W AR A T ¢ 5638 2, DCFH-DA BRI K
FR A 535902 488 nm 1 510 nm, DAPT F3UR 4 R & I
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MLPy ROS /K- 1EAHE, R 0t S W4 i P9 ROS 7K, BEAL1E
510 ASPREF , Image J AT 4 A 2 6 B . 1500 W IR
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JE 55 X BEZH S 3 9 GRR B LU AB A 34
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FERNT 24 LA, s A M€ R, Sege o IR 1. 2.3, #5240 i
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PR AN A S 53 51 2 651 nm Fl 675 nm, DIBAC4 (3) 11y
VOB AR R %4 43 530 2 493 nm A1 516 nm,, AL 1EHE 10
ALY Image J A ATHE 0 EE , LS X BRAL P2 98 o
FUARLI B 43 B S 45 AR R 2 St B

1.2.5  Zobi A B 40 0 FAb TR IR EA. hy926 44
MUFERD T 24 FLAR, 5 A0 I @ Fr, 43 2HTR] 1.2, 3, 4% 40 40 i Il
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BEJG  MALIEE R 1 pwg/ml (9% FFI-123 , #E0E F 20 min,
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KA & 5P 43 90 R 507 nm Fl 529 nm, PEFEE 10 A4S HLEF,
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FAR AL P SOD I 7 AN AR ML RE TR NO JKF-, I W1 1 54 i 4
Ji4 32 W LDH 1 MDA JKF (P <0.05) 3 Tiii A [ ¢ B #4 Dp-3-gle
TALBEAAAE 2 h, 55 100 wg/ml Ox-LDL AL BEAHAHLL , 4L SOD
B G S ARG 5% L35 NO K BB (P <0.05) , i g
i F# W LDH il MDA JK 34 5 3% F (P <0.05) . 255 %,
Dp-3-gle B8 220855 Ox-LDL Xt P iz A it S8 Ak Bt o
2.3 BOEERE ZMEAEN Dp-3-gle 2t EA. hy926

m e, ROS 4 iz 69 % A

S LGB R A ROS AL AL, 1 €50 B n 4l i # .
53X IRAL (B 2A1) 3,100 wg/ml Ox-LDL( 5] 2A2) B b 4
T4 i P9 ROS 7K 3 (P < 0.05) ;100 pmol/L i) Dp-3-gle (&l
2A3) WALIRANAL 2 h J5, 5 Ox-LDL AbFRATAH H, 402 N ROS
PR EREIR(P <0.05) . KB Dp-3-gle A i F M i Ox-LDL
PRI ROS A= Al M EAb 7 s 45
2.4 HAEEREZHBAAM Dp-3-gle #F EA. hy926

2m JieL JE 2, A5 64 %5 v

50 (FE 2B) Won IHES F2OLIREr DISC3(5) , 407k
JE (1 2C) IR BIES T U R Er DIBACA(3) , 43 S5 XT BR 4 L
i (# 2B1.2C1),100 wg/ml Ox-LDL 4 ¥ j5 (8] 2B2 .2C2) , %%
Do A B P 55 (P < 0.05) 57 100 wmol/T. ) Dp-3-gle ( [&]
2B3 2C3) FACFRANL 2 b J5 , ¢GRS 100 pg/ml Ox-LDL 4k
2 R REAR . KB Dp-3-gle REMTMLFAEAR Ox-LDL 51k ¥ 41
i RS, T 7 o
2.5 BREREZMEAAEN Dp3-gle #F EA. hy926

ALK W, A5 69 v

5%t A g (16 2D1) , Ox-LDL b3 20 (8] 2D2 ) fy2¢ 5
SR 3 WY G 055 (P < 0.05) , 17 100 pumol/L 1Y) Dp-3-gle Fii4b 3
(B 2D3) J& , 45 Ox-LDL b PfLZH Hh A, 9 o B I Gk 343 (P <
0.05) . 2533, Dp-3-gle REAH 1Y/ Ox-LDL 5 S i S ki f4
I ERL A7 AR o
2.6 Western blot 7% 4| 2@ #fL 1 p38MAPK &k B 4k 7K

%

100 pg/ml Ox-LDL Zh 30 P 5z 4 Jifd 24 h J5 , p38MAPK B i
A B2 T (P <0.05) o [k (50,100,200 pmol /L)
) Dp-3-gle TiAb# 2 h Ji5, 5 Ox-LDL 4b3I4 L3¢, p38MAPK
FRALIK T 25 B (P < 0. 05, 18] 3) o W] Dp-3-gle REW] 41D
il A B 2 p38MAPK BER AL /K -

%1 Dp-3-gle xt EA. hy926 #f15] 3 SOD i& 11 K55 biE ik LDH NO 1 MDA 7k F f 50i

21 SOD 3§ /1 (U/mg) MDA 7K3F( nmol/ml) LDH K3 (U/L) NO 7K ( wmol/L.)
X IR 2 57.07 +4.61 4.27 £2.58 173.36 £24.53 90.03 £1.51
Ox-LDL (100 pg/ml) 20.83 +2.21¢ 40.91 4. 812 689.70 +71.16* 41.22 £6.38*
Dp-3-gle(25 pmol/L) + Ox-LDL (100 p.g/ml) 28.77 £1.40 33.53 £3.46 602.4 £21.32 48.65 +4.86
Dp-3-gle(50 pmol/L) + Ox-LDL (100 pg/ml) 39.47 +0.87° 24.30 £3.81P 502.75 £39.83P 56.67 +4.51
Dp-3-gle (100 wmol/L) + Ox-LDL (100 wg/ml) 44.47 +3.840 13.67 £1.30" 396.52 +24.74b 81.81 £6.60"
Dp-3-gle(200 pmol/L) + Ox-LDL (100 pg/ml) 45.9 £3.36" 10.42 +1.36" 344.23 £22. 69" 80.50 +5.75"

a:P<0.05, Harmaarti; b:P<0.05, 5 Ox-LDL(100 pg/ml) 20145
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PLI M R w2 O R B L 44 500 &
fift, Dp-3-gle J& A AT AL B Z WL O1F 2 —. AL
LA Ox-LDL 75 S451 4% 14 14 P4 Bz 401 . EA. hy926 g
FIT) LI Dp-3-gle THALBEAERA 4508 20 3 J1 , 3]
Ox-LDL iS5 LDH 1 MDA 722 {2 ¥ 14 i 41 Jfs NO

A3 U0, 380 40 L PN B E AL B SOD K SF-, I fig B W v b
Ox-LDL i A4 Py ROS A=l , 45 SR %W, Dp-3-gle fig
A P Ox-LDL 375519 AR 40 B S8 A R 473 o

21 Y 5 R A7 5 B ob A R F A5 5 A 7 P 2 A AE
TIfess UIAH ¢, 40 i R e 457 24028 T R85 3505 BRAH DG A2
PRIE AR S T A o i Sl 5 S AR N
AHSEEL A N eNOS (ET-1  ICAM-1 253255, I ] 38 3 3%
T 40 5 NADPH S AL BGAE F ROS AR BG4 i 5 1y e ki
A M A7 2 55 A 9 T A A AR O, I T i EE AR
AR 7 . ASHIFSE & PR Ox-LDL REBH 5 T} 55 20 o Ji
BV 1 A AR £ b7 R i L 67 , 1717 Dip-3-gle T4k BRAE B &
855 Ox-LDL 5| 2 i i 43 2l 48, $ 7% Dp-3-gle i 4b #
s M) ) S L A7 028 T 2 AT o PR 1 240 o S 1 3
AR BN Z —. IR R, et e
30 o8 490 6 R P Bz A B RS B, I T S A MK ) — S R
FURE AR F T s o e, e AL A5V /N 1
Y RT R R R K T  R  D R . AR
3 LA BH S -2 SEHREF DISC3 (5) B+ 9 SR
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DiBACA (3) i 40 M HLA37, W% Dp-3-gle Xt 240 i 5
AL . FH RS F2OEIHER DISC3(5) BA R,
MBI 5 VA K, 25 A 56 ot B 51O
WFFE A B, Ox-LDL Ak B 240 i P9 9 ' 5 52 B dk 394 56
FIAAN N A Ak, 1M Dp-3-gle R BH & {240 35
WAL ZERAIRAS . BB T 9OEHRET DIBACA(3) T-41
L M A B 3 A AT, DG R R L S 2 Rk
ARSI TS R W] Ox-LDL b B 240 it P9 92 ' 5 52
WG A R A A, 1T Dp-3-gle W] B 40 i
WO B ARARAS . Ox-LDL 75 5 1 40 it 25 A% Ak 7T
AIE-55 P9 2 0 S P8 0 % DDA 5 5 1l 48 (o i Ak P
B2 AR nT REA 2 0 A TR AR AR, DT ¥R 241K TH )
2 Ox-LDL i 5 i A MU 5 A 1 o 2ol PR I rit 7 5 72
5 240 S A O R T K AR B UIAR G, n] S M 2R AR
LT I6 A ATP AR AR, JF AT 32K caspase BEC, 51 2 I
TIRAE" . ARBRSE R I, Dp-3-gle Tk FEAE I & 40 )
Ox-LDL 5 S B b A 58 L (7 2R 28, 4978 LR AR L 37
A BELE Dp-3-gle 1V A Bz 290 S P 17 8 47 b b i 22
YERT.

p38MAPK 1y ARl N Z 15 570 1, Z 54
SEFE oA B UR T R A N B A I S A e
A A 2 R AL A T R R T I A G
p38MAPK (AL /KF-o p38MAPK 54 Z 152
PRI T VIR, IF A 5 T W 2 A~ S8 AL RO ¢
SENFIR . AT ST K L, p38MAPK i [2 f/K - 1E Ox-
LDL G- P 5 B 485 , nTREA 5 il 5 AR - JAE
PR A 0 S AH G B R A R 3k, T Dp-3-gle fiE
W S A Ox-LDL S8y p38 MAPK B2 {6 /K-F- 3,
{5718 Dp-3-gle n] ] 18 525 52 Wi 48 i J15E R, 437 24 722 i 410
p38MAPK BER L IR S LN R0k

L LN AR5 A B, Dp-3-gle X A B2 41 i Sk
IS BA IR T, 5 n] e 3 o 5 i 4 i R e 37
FE L A 58 L A7 B9 ok 78 K 4 il N B B4R 5 0 T
p38MAPK [RAIR /K ¥, R -5 S A N A S B JE A
B, RPN A . BT R AR 7R B Y N
B BRAPAEHIAR R AT AS AR 20T L 4R At 18
PRI o
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