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Aim  To investigate the effects of ferulic acid (FA) on the expression of adhesion molecules on activated hu-

man umbilical vein endothelial cells (HUVEC) and to elucidate the molecular mechanisms of its anti-atherosclerosis effect.
Methods Cultured HUVEC were treated with FA (0.21, 0.41 and 0.62 mmol/L respectively) and stimulated with 10 mg/L Li-

popolysaccharide {LPS) 30 min later.

E-selectin mRNA was measured by reverse transcription-polymerase chain reaction (RT-PCR} .
with FA (0.21, 0.41 and 0.62 mmol/L respectively) and stimulated with H, O, (300 gmol/L) 30 min later.
Results FA could inhibit E-selectin and P-selectin expression

sion of P-selectin on HUVEC surface was detected by FCM.
on activated HUVEC.

Expression of E-selectin was detected by flow cytometry (FCM) after 4 h.

It could also suppress the expression of E-selectin mRNA in activated HUVEC.

Expression of
Cultured HUVEC were treated
After 2 h, expres-

Conclusions The

inhibitive effects of ferulic acid on the expression of adhesion molecules on activaled HUVEC may probably contribute to its anti-

atherosclerosis effects.
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1.1 ##

Mamy LHRRA-T FR,NEEHNLHE
HH )%, A AR Y Sigma 2 F LS R
¥ Calbiochem A& = &, EAB R E B RE B X
& Oklahoma X % Health Sciences ¥ " B, % X &
RIBWE Z Hi K A Immunotech A & %, P- %k B £
B BRE(CRAEARL) B M-51(SZ51) M AFH R
EH 4], Trizol KH| # Gibco BRL A 7 = & , E&#
R WHRAETR . Tq REABBEERRELS
Ryl A s IRAG S, RALRKFYE
K EE N Promega N F F S, B EE R B AN
HENE R,

1.2 AFBBARAMIEFREE

TEBF AL, UL 0. 1% REBR KL, kE
M, PAA 20% 3 4 4 i 89 1640 3 3% & (Gibeo 2
AFER)EMEFRA~TIdERA, U 20%A #ER
B0 FMFEEAF 2RAXBRERSA T
B, AR ADE M it K% B F (von Willebrand fac-
tor, YWF) $u K (SZ2-29, X X £ #F 4] ) st @ # 47K
KRt UL T hENEEN.

1.3 ‘g

WK 2 A B LA SR (SR JE 4 7 0.41 3
0.62mmol/L, 2 M HFLRIZKEXN WA BHE LW
EEM) N EHF(EREH 3.68 mmol/L, 5 % &
LMHE) FTE EARCARE N 4 mmol/L, £ 4 o &
IRESEXBMIBaE, AENUEXNBE)FL
E,30 min EmANJE S (LR E 10 mg/L), 4 5 3%
FAh(HYRFLEREALT), NO.12SRRE LM
MO0.02% = B W Z % & (ethylene diamineter-
traacertic acid, EDTA) Mt Y 2 M B %, b ik, &
WL, FLEE, MNERBERFRE T REAA(ERE 10
mg/L) ,4CHE 30 min, YA 0.5% 4 MEEEATF
FHERARE, WMARLER TR FRETEKQ:
100FH) 4CHREEE 0 mn, HARWN, ££4a
B RALEMEN (Couter 27 FE)M EH_BEZ X
AHEBEERES R EHRALERE EAREAER
5000 MM, HER4KRER,

21 0.21.0.41 & 0.62 mmol/L M #4 % i &
A K HH,30 min B XA LA (H0,, L% 300
pmol/L)RI# 2 h( 4R AR RE ), 1L0.02%
EDTA ML Rk ITT 2 @M E R, 1% £ K FE 100
pL E 8 EE 10 min, L& B A AR X EAREH SZ-
5140 L. 4CHE 30 min(H ). HEFEE @K,

ARG P-RBEEEA LEESKER,
BAERERAR -—HERFRBENE2ARN
B, UARIER A EFRE S R &0 —
B, BAARE GRS ERAECEARNBN N K E
EAEAZENBA(HESBEARLEAA E-&#
FREHARBFRAPRELXRL, MHAMLE
Med S P-REELRAE),
1.4 FHRRAMBRN
BAWB2RAXABRLAUMAR. ) E%
FEEREKRFLAE, 7 EE W 30 mn B LIRS 8
(10mgL)RI# 4 h(H LR EFER BN ARA), U
Trizol RARBAK B ERBER, R4 0 L ALK
HHEBEBEBAEE Ak w X Axom/Amm A REE
(absorbance) ], 2 pg % RNA LR A MK H EF £ F
B e 25 L R LR £ 37TCR R 1 h, # % % mRNA ¥
cDNA, B # K =4 2 pL in N R4 B 48 K R (poly-
merase chain reaction, PCR) & %, I Taq DNA ¥ 4 B
ESOpLRNAZPHARCMBR N, E-LEX
cDNA L #35| # & 5’ -CTCTGACAGAAGAAGCCAAG-
3, T# 5 4 % 5 -ACTTGAGTCCACTGAAGCCA-3”,
44 255 bp B cDNA F B7 (382 ~ 636 % |8 F 71,
BHAEFIMA), UB-BREEHNASER(330
bp)e BAEE KB 94CE % | mn—>55CHE X 40 s
—>72CEM 40 s, £ 30 MEF. FWE 2%K %
BREK, AT E2ALEEHE EAEL S B-HR
ZH cDNA bk 7 E-# # & mRNA Bk 2 &
Fo H—KERERE -HFHRFEHM, £ 3 #
HRATEL LR,
1.5 it
THEEU x+s T, n RELBRAK. %k
HHAM TSP EFITRREZ LS, FHRLE
Ea K TR AABRBAFTE2HE ¢ RBHF
St F .

2 HR

2.1 MBRBEFEYN EEFERREAKKE

0.41 #1 0.62 mmol/L PTEME .3.68 mmol/L JI[ Z
& .4 mmol/L [ &) LG AKX i 4% (10 mg/L) B A
AR E- B R RA A MBIER (R 1, Table 1 ),
2.2 FBE PAERERENRE

0.21,0.41 1 0. 62 mmol/L B2/ %t i & b A
BN KN P B R R A A MR (X 2,
Table 2) .
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F 1. MBREYEEEELARAN EEFEREEMNRM
Table 1. Effects of ferulic acid on E-selectin expression in HU-
VEC activated by Lipopolysaccharide (x + s, n=4)

il | Hiale TR

bogich:| 65.39% +7.76%  1.09+0.08
FI$R (0.41 mmol/L)  57.24% +10.27%* 0.97+0.19
FISLRR (0.62 mmol/L)  56.54% £5.72%* 0.94:0.13°
JIUEBE (3.68 mmol/L)  56.95% +4.71%*  0.980.13*
FIEPLAK (4 mmol/L) 54.31% +9.61%* 0.89+0.16"

a:P<0.05,b: P<0.01, 5T B4 .,

x2. MAE T RA ST AR PEFERREN RN
Table 2. Effects of ferulic acid on P-selectin expression on HU-
VEC activated by H,0,(x £ s, n=5)

4 4 ok FIRE

R4 41.83% £7.48%  0.9:0.21
FI$4A% (0.21 mmol/L) 34.71% +8.24%  0.78+0.21°
P58 (0.41 mmol/L) 33.07% +4.84%  0.75+0.21*
FI#{#(0.62 mmol/L) 33.06% £10.51%  0.7320.23°

a: P<0.05, 5xtBAKE,

2.3 FRMEAYI EEEREELZELRRIE
:0p 00

BEFAREMERN Y EFREER B,
W EEBERRARSREY B,-HEREQBHER
BN BB RHERNRW (B 1, Figue 1) £HX
ERREG S, B/R 0.41 X 0.62 mmol/L f3]
R .3.68 mmol/L JHZHE & 4 mmol/L B &] UCAK IS REHT
HAEZ AN ERERBEHEEBEREE LA,
0.21 mmol/L FRIZRER MM #il4E A BGEIH2# B X (K 3,
Table 3) .

% 3. FIEEME S EELN RN - EREEEE
2 E3vy:0p )

Table 3. Effects of ferulic acid on E-selectin mRNA expression
in HUVEC sactivated by lipopolysaccharide (x + s, n=3)

P | R

X EE4 0.81820.076
P35 (0.21 mmol/L) 0.705 +0.106
Pl 4586 (0.41 mmol/L) 0.452 +0.080"
FAI$4A% (0. 62 mmol/L) 0.411£0.111
N8 (3.68 mmol/L) 0.47120.0%"
By &) PE AR (4 mmol/LL) 0.381x0.117"

b: P<0.01, 5 AL,

330 bp

255 bp

1. FMEAREM RSN EEEREEREERRENOER
WK 12 4 mmol/L B FI UG Ak; 3K iE 2: 0.62 mmol/L BT MR; ki 3:
0.41 mmol/L B8RS ; 738 4: 0.21 mmol/L FTEEE ; kil 5: 3.68 mmol/
LR 3kl 6: 10 mg/LfREH,
Figure 1. Effect of ferulic acid on E-selectin mRNA expression
in HUVEC detected by RT-PCR
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RATEZBH R I,0.62 mmol/L FIFIBEN 5 £
¥E(10 mg/L) RIF A B 4000 4 h B R 80 E-eBER RS
AMHEER(EEZXEIFEKR), HHBESHE
Xt #8245 4 mmol/L B ] PE Ak AH 24" ;0. 41 mmol/L B
M 3.68 mmol/L JI| R AMBEIER ., BEME,
N wExt B 41 ICAM-1 AMEIERP, #41
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W, FTEAES 0.21.0.41 & 0.62 mmol/L X iF &AL &
(300 ponmol/L) HUMK M BE 4HAE 2 h BRI P-EBER#
KA MEER. 0.62 mmol/L FIELBEXT VCAM-1 i
R EBEMHERBERETR), BEFRHERY
ICAM-1 MR A T HI/E A (BERBAR) . HWF
FRERT N B AR A T RO B S T ELERA
*2 AT PAEBRER EARERS SERNRRE
TLHITE AR B, B L A0 45 DA BT SRR X PN B2 4 B
HEERFE R A MR ETU R EE AR
a4 FHLH
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(LXRE B

h ERHBOE XTI T R R 1845

Gt FHE BRI EHH Bl X xS
O owam o wmeF o wmF T mamk WK #E amm mxw
1997 1214 0.276 i 66 Rig
1998 1286 0.112 743 45 NS
1999 1365 0.387 178 106 800 +
2000 1411 0.240 0.275 415 192.2 102 746 21 0.35
2001 1447 0.264 0.262 525 227 137 685 21 0.31
2002 1534 0.294 0.348 445 278 192 673 22 0.41






