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Effects of ginkgo aglycone on ox-LDL induced endothelial dysfunction”
HE Yan, FU Yong-xin, WU Li-rong, et al.

(Department of Cardiology,Affiliated Hospital of Guiyang Medical College Guiyang 550005, China)
Abstract: Objective To investigate the effects of ginkgo aglycone(GA) on ox-LLDL induced gene and protein expression of
monocyte chemoattractant protein-1(MCP-1) and lectin-like oxidized low density lipoprotein receptor-1(LLOX-1) in human umbilical
vein endothelial cells 304. Methods RT-PCR, ELISA assay,SP immunohistochemistry assay was used to detect the effect of ox-
LDL and GA on expression of MCP-1,1.OX-1 in endothelial cells. Results 6. 25— 25 mg/L. GA could inhibit the expression of
MCP-1 and LOX-1 induced by ox-LDL significantly( P<C0. 05) ,and to some extend,its effect appeared dependent on the drug con-
centration and its action time( P<C0. 05). LOX-1 receptor inhibitor could inhibit the expression of LOX-1 and MCP-1 induced by ox-
LDL(P<C0. 05). Conclusion

ment its anti-adhesive function by inhibiting expression of LOX-1.

GA could inhibit significantly the expression of MCP-1 induced by ox-LLDL, while GA might imple-
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A AL AU % 2 I8 2 M (oxidized low density lipoprotein, ox-
LDL) 52 N iz Ty GE [ 15 75 3l ik oF BE i 1k Catherosclerosis, AS)
o B Aok A e R S B Y A A 1 95 2R BRI B R A 1 32 A1
(lectin-like oxidized low density lipoprotein receptor-1,L.OX-1)
VE 30 A i B S BEAE N 20 i 2R 35 1 ox-LDL 5 1 32 44
5T ox-LDL Xt Py J 41 i i #5145 78 A . AR 45 # o
(ginkgo aglycone, GA) J& i i3 iR 7K -5 45 & 1k 25 Bk B 0 )5 3k
A5 14 37 A AR A 1 2 B (ginkgo biloba extract, GBE ), 554
GBE A, BA B i R v PE RO 3 A8 W0 3800 v B e o B I
= A xE GBE By i 2l Jik o5 45 458 £ 1) 52 30 IF 53 il IR 1oz 1 AR
Z fHXT GA WS HAR D . AW 5T 16 355 37 19 B 5 ik 9 Bz 4n
Hakk ECV304 b ML T AW JE GA AR A [F] i i) X ox-
LDL FrEiY PY K 40 L 3% T 53 4% 40 B & 4k 25 11-1 Cmonocyte
chemoattractant protein-1, MCP-1)#il LOX-1 B % £k T,
IR GA #E—5 F T Im KB iG AS PE¥ 2 i S 504K 4% .

1 #MRE5F*

L1 SR 5AEs A BRIk A B 40 i Bk ECV304 (b [ i #Y
RS DR . ox- LDLCH 1L 22 3 35 i 42 1)
DMEM ¥ 3% 3 (Gibeo) . 2 L # 2 (Polynosinic acid, PIA, Sig-
ma A FVAEFE) . BN I CFON U2 A ) TR R 5T

BRI . B RNA $H Trizol 3% 7] K 53 s 558 & W 4 /2 I
(reverse transcription-polymerse chain reaction, RT-PCR) iz 7|
& At RARA AR A R Al A7) . MCP-1 it I G 8 Wi B
S (CELISA) i 7] £ (Boshide) ; LOX-1 % ¥t A £ 5 & H1 &
(Sata Cruz) s Y (4K K145 73 BT AL (Leica) s B Bf PCR {¥ (Eppen-
dorf A 7] AG22331 A1) ; B & K18 43 ¥T % 48 (Eppendorf 2 F
AG22331 #D) . g HEEG AW TR A R & A 51 9 30
T, MCP-ImRNA (177 bp) E #7351 #: 5'-AGG AAG ATC
TCA GTG CAC AGA GG-3', F##5I#:5-AGT CTT CGG
AGT TTG GGT TTG-3'; LOX-1mRNA (193 bp) F #7514 :
TTA CTC TCC ATG GTG GTG CC, F##31#: AGC TTC
TTC TGC TTG TTG CC;B-actin mRNA (295 bp) #2514 :
5'-TCA CCC ACA ATG TGC CCA TCT ACG A-3', F i3l
¥.5'-CAG CGG AAC CGC TCA TTG CCA ATG G-3', GA
5o IR N2 S A TN SO A = Qe o ) s P .2
25.75% IR B 15. 26 %0 W ERARE 1. 77 %0 L BB AT 0T (A
BB 42.79%) o HAL IR 38 Sy 3k 1 Bk B A HT Al

1.2 NJF#E IR A0 0k ECV304 5538 1 BT I i A #80 ik
PR LRk ECV304 A& 10 % R 4 I . 100 u/mL 75 % 2
100 u/mL B a4t % % 1) DMEM 5 32 4k 2285 5%, B+ 37 °C .
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5%CO, BiFRF T MEE YA M A=K E 80 % AlA LA L i, A
TR % 0. 25 Y BRI ALG  LA 1 2 8 1 = 3R IERUEES 2
K 1 IR 2~3 KW 1 R4 3~4 d Al K )2
YA, SCBG A 2 . BT 004 K 1 A0 ML B AL 43 Sk ok IR AL (8 5
), ox-LDL 4 (B 35 2 A 283k o8 50 mg/L B ox-LDL
JE AR SRR3R 24 ) RS HE R TR B AL 41 (GAS. 25.12. 5,
25.50 mg/L e 15 3% 48 h. SR I A& M N 50 mg/L 1)
ox-LDL #% 5% 24 h) , 48 7 ¥ Wil 11 o¢ B 8] 24 07 4 (GA 25 mg/L
TS E R 6.12.24 h 5. I AZM B8 50 mg/L [ ox-
LDL }53% 24 h) , LOX-1 it 4 (PIA250 mg/L WSefEM 2 h
JG M HE N 50 mg/L By ox-LDL 3524 h)
1.3 WRATMTE A WA AT 22 0 I e W22 4% 4 A M T 365
e,
1.4 MCP-1 fl LOX-1mRNA fll 22 #£4h B RNA $2HCR A
Trizol i 71 &, # 1F 4 0 7 & Ud B #F 47, A260/A280 W &
RNA MRBEERAE R, R Z 20 0 0 % 50 &L % RNA 36 #%
el cDNA YE M B BEAT 51 . PCR B 443 0 94 °C 1
25 5 min, 94 ‘C A8 30~40 s,55. 4~60.5 CiB 'k 40 s,72
CHEM 1 min, JEFF 40 W, 5 72 CEEMH 10 min, [N & 72 )
7 RIVHEAT R UK B o FH RS PRG540 R K 5 2RO R L
FEA SR WO, DIMEE F iKY B-actin mRNA 1E NS it
TACIE P R A, REE 3 K.
1.5 MCP-1 & AREME R ELISA WLk, & HHE1L
20 L, K A6 k2 B SR A3 0 T 24 FLEE SRR L R 0 i vk
FES 5X10° A~ /fL . Foe 20 Mo 4 BB 2 G BE I 4% R 50 4340
KRR ) 22 5 BN 1 77 L v s O PR LY RE T
—20 CEAAF ARG R & U B . B F B AR AUAE 450 nm
A RE OD fH, il R4 R A E 6 METL .
1.6 LOX-1 HARKME KA SP Rfd ki, Hk
SRS AN LOX-1 2 5 B S0 R i 47 240 B 5 5 21 46 %6 5, LA
PBS {0 #—HifE B v Xt B8, F 0 0BT T W 118k, LA 3R
Jit0 2 Sy A 1 kA 4 £ R R LOX-1 2R 14 3% 36 PH 2 400 it
T80 BH M At B B8R e £ s R R ARG S5 SR DL R OR .
1.7 Sit2Edrs: R SPSSIL. 5 48t 2 17 40 7 34
UL Tt s RoR, ZALN EHEAT 5 25 P PR R IR AR PR R 22
3BT Cone-way ANOVA), P<<0.05 BRERAHSL T #HE XL,
2 % ®
2.1 AJFERIKN R 40 bk ECV304 AU A MEE 5 xR
HoBE AR A T H T (<50 mg/L) X} ECV304 ik%ﬂf ], 4
it Ot A A 6 B R S TR P B R A
2.2 MR WA F JT 4 ox-LDL 7 5 00 I & Tk P9 Rz 40 i ik
ECV304 MCP-1 1 LOX-1mRNA ik @it RT-PCR
J5 R 4% 25 P Rz 41 B MCP-1 T LOX-1mRNA 7K 3 (1 &
KRB 1~3) BoR . 5% R4 4, ox-LDL 7] B i A
MCP-1 Al LOX-1 ) mRNA ik, Z 5 A it % B X (P<
0.05), J GA Wikkb¥E 48 h J5 . f£ 6. 25~50 mg/L ¥ J& 15 H
P, 3 AT i 2 30 ] ox-LDL i 5 P9 B2 40 s MCP-1 Al LOX-1
mRNA 35 ; H A 25 mg/L 41K F 12.5 mg/L 20 X% 6. 25
mg/L 21, 2 5 G2 5 L (P<T0. 05) 38 78 BN A — i U
PL 25 mg/L GA Wb 40 HE 6 ~24 h, ¥ 7] W 2 M6 ox-
LDL S 418 MCP-1 ,LOX-1mRNA % ik, 2 5K 4 it 5% &
N (P<<0.05), 24 24 hdH R TF 12 h Ml 6 h 4, 2R A%
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P23 L (P<<0.05), 7 12 h #1 6 h 42 8] 25 5 LG 2 X
(P>0.05),48/" GA S41fE/EMA 6 h 5 Bl & #m il MCP-1
A LOX-1mRNA F LW /EH, xEMH# 24 h ih &, H
LOX-1 BH W7 7 PIA XF 4 ffd i#F 47 Bi4b 32 2 h, o] W FE Ml ox-
LDL S (10 M 2 41 ig MCP-1 #1 LOX-1mRNA 3k,

-
WY = MENNIE oy TS S A

T
Liax-LI2t: ap; m m

Lo: ¥ 4 20 vumba wda 3

1: %A 32: 0ox-LDL 2133 PIA #H;54.5.6.7: 43 %3 /R 50 mg/L.
25 mg/L.,12.5 mg/L.6. 25 mg/L #EHK GAFEH 48 h 41;8.9.10. &
/R 25 mg/LGA 2 5I/EH 24 ho12 h.6 h 4. Marker: bnifi 2 T 5
(100~600 bp),

1 £ 48 MCP-1 #1 LOX-1 EFE# RT-PCR & &
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XRG4 A, P<<0. os,A
3 GA 3t ox-LLDL 3
RIEHI R I

5 ox-LDL 4 4, P<<0. 05,
FESEREHAR LOX-1 A

2.3 AR G XT ox-LDL % 5 19 P9 5 41 e MCP-1 2 14
FIRBIRM ELISA A %Qﬂéﬂiﬂﬁ MCP-1 & [ %k . 45
R(E OB, ox-LDL 1E 5 41 il L 3EF W MCP-1 By ik 5
BEIE . ESFAERITEFL(P<0.01), i GA Ti4LHE 48 h
J& S FE 6. 25~50 mg/L Z Uk BEVE LN, TT g 2 0 ] ox-LDL 5|
LAY N B AL MCP-1 19 206 » 0N — 2 A VR AR 56 & L 2
S Giit e B L (P<0. 05) s FHAHE 25 mg/L B GA kb 1
6~24 h, A] W FMH ox-LDL 51 & H MCP-1 43 , 5 B[] 4K
KR, EZRAGIFE L (P<0.0D),

2.4 SR JCA ox- LDL B A0 N B 48 LOX-1 2
FILMFEMW BT SP Gyt 41 A0 A I A 4L Al il LOX-1 &
Pkt A5 (B2 W 5.3 DERY L ox-LDL FEHJF - 9 B 4l
il LOX-1 85 [ 9% K i i ifs 5 3k08 , XTI AR 1L, 25 R a0t
2R (P<0.05) . A3 AW 25 mg/LGA Fi4b ¥ 48 h
250 mg/L LOX-1 SZ /& FHWT 7] PIA FiAb 38 2 h, 4 0] 58 4 FH Wt
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ox-LDLiHS N4 LOX-1 FEHd B FEEYE ox LDL 4 b
B B G L (P<<0. 05) ; 5 0 B4 i, 25 S B 53
28 L (P>0.05),

v a
] &
. : I ;
. 5. - b -
. ST - =1 H
i AN . - o T

S L

e N E

=31 30 e

k
H LR =
e - . .

X ERALHLEE, P<<0. 05;4 . 5 ox-LDL 4 A, P<<0. 05,
4 GA Xt KA oxLDL F 5K & 408 MCP-1
EARIEWEIE

=1 GA 3t ox-LDL &R E 4 LOX-1 &H
RIEMFMM (7t s, n=5)

2151 LOX-1 HA® =

Xt IEL (0 mg/L) 7.6+0. 8944
ox-LDL 14.6+1.6733"
PIA 7.641.5166b%

GA(25 mg/L) 8.240.8367b%

L EXFBA R, P<0.01 ; ¥ .5 ox-LDL 4 &, P<<0.01,

3 i it

MCP-1 £ — RS 45 J1 19 a1k B -, 42 3F 796 55 v i) B A%
20 it 2R A T AL P R T B, O IR S A A LT B R A2 AR R A
T E LR G, 7 AR A L VR A B, BLR AS R AR R S
ox-LDL J& H AT A A B0 AS B E Bl [N, 5 80 4 P i
AT RE KL & BRI K B R EE o T A e Y BIFSE
AR P9 7 40 B 3 o HL 3 T A7 R LOX-1 5 16 A% fit ox-LDL &
Hoh B K A A R

IEAE Sk GBE 16 AS BiI6 77 TH A9 3 il B 5% BUS T — 2 1 it
. TSR R I GBE 35 I B 4 Bz A5 4 B s R 16 I 1 L 40 i oL
S0 ST N B A B PR T AR 3 I M L AR 0 PN B AL AN R A
DT 2 2 P9 e 20 6 B R 4 52 -1°0 5 190 0N B A M A2 43 s — 4R
TER A B A, B Y I RET 3T AS K RBR 41 A 7
20 A Z-18. P 8 SR 3E I F-a (tumor necrosis factor, TNF-
o) 3K B EF ] X 4 20 L R A B A |10 R H A R R
kR LS

AR &, GA 7] 1 2 0 ] ox-LDL 5 3 B9 N &2 40
MCP-1 35, HiZRWLE 6. 25~25 mg/L {E BN, A —E 1
BT I E) R 56 AR . BN GA AT fE G 1 B R PN R 40 i
MCP-1 35, /P 8 BT ox-LDL Fr 24 60 14 Bz 4 i 5 B 2h g 2%
fil. T GA #l LOX-1 ZZ &R FH Wi 7] PIA T #i LOX-1 £ ik f[A]
A, BT T MCP-1 (9 5% % & ORI 40 30, 48 78 LOX-1 7T BB 4R A
—ME5 T35 ox- LDL IE T N 2 41 MCP-1 £ ik (1A
Wi, LOX-1 W RIKZ LM FEZMH ox LDL, TNF, &
(7] 70 2 e R A5 981, sk e gy Jo 349 5 AR DN ARG T RO O . TR
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F-kB(nuclear factor-«B, NF-«B) #1#4 1§ 45 H-1 Cactivator pro-
tein-1, AP-1) 2 185 EAZ AR Wy S8 A0 0 L s B 1) 3 B2 SR d 1
TE AS S AL RO L AR p R S EEAE . PR R P LOXA
JEH R BT L AEAE NF-«B #l AP-1 454 07 5, T A BF58 T GA
B B R IR 42,7900 BT 28 IR R AR B AR Ak ) A v Y
BERNZ — RBAMERBENE T FAH k. AR
45, Chen 25V WFST 7R , GBE T LR 8 N Bz 41 M v 3% 1 4%
AL NF-«BLAP-1 %3k, #2785 GA W] g8 o T B4 Ak iz
W R P A LOX-1 R T 0 MCP-1 ik,

PRIt o AR AT 2 T T AR S — B T B AR A i 4R L) L e 4
Z T ox-LDL i3 0 N S A0 LOX-1 3Rk, A iii #0 il MCP-
1B S8 A ORI A3 10 B DY) R A R BRI AE L R $E BT B ks
FEREFEAE

SZ 3k

[1] Vita JA,Keaney JF Jr. Endothelial function:a barometer
for cardiovascular risks? [J]. Circulation, 2002, 106 (6) .
640.

[2] Mehta JL,Li DY. Identification, regulation and function of
a novel lectin-like oxidized low-density lipoprotein recep-
tor[J].J Am Coll Cardiol,2002,39(9) :1429.

(3] mBEz VEZ 240, O ol 11 R %o 42 1k UK 2% B
JEE AN SN AR ICAM-1 Rk Ly )], &
PREE 2% ,2003,32(1) ;6.

[4] Hill JM,Zalos G, Halcox JP,et al. Circulating endothelial
progenitor cells, vascular function, and cardiovascular risk
[J]. N Engl J] Med,2003,348(7) :581.

[5] Dong XX, Hui ZJ, Xiang WX. Ginkgo biloba extract re-
duces endothelial progenitor-cell senescence through aug-
mentation of telomerase activity[ J]. J Cardiovasc Pharma-
col,2007,49(2) :111.

(6] XUZEA, SRALA. HR A - S U T [R) 202 Jb 2 R 3010 Y
B A0 A5 1 B AR A AR T LD ], b 25 25 B 5 1 K, 2007, 23
(3):52.

(7] SR&E, W%, B, 55, AR A i 42 IO X 55 37 i 5 i ik
P B 40 i 25k B — S A LA e R S (). 0 2R
2001,13(3):214.

[8] Jiao YB,Rui YC,Li TJ,et al. Expression of pro-inflam-
matory and anti-inflammaatory cytokines in brain of ath-
erosclerotic rats and effects of ginkgo biloba extract[]].
Acta Pharmacol Sin,2005,26(7) :835.

[9] Chen JW,Chen YH,Lin FY,et al. Ginkgo biloba extract
inhibits tumor necrosis factor-a-induced reactive oxygen
species gneration, transcription factor activation, and cell
adhesion molecule expression in human aortic endothelial
cells[ J]. Arterioscler Thromb Vasc Biol, 2003, 23 (9):
1559.

(s B #:2009-08-01 & 18 H 4 . 2009-09-10)

A A A A

(BRES)—DERKEXSHERN NORE NO0A

o~





