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[ E] BH# N Z %R (LIG) *T s % 4 (LPS) # F 09 AZ AR 3h Bk A B 9 M (HCAEC) X 2 4R 45 #9 % v FF IR
WETRGIE, FiE A 1.10.100 pmol/L LIG T4k 2 HCAEC 12 h, H A 1 mg/L LPS 3£ F 432 12 h,
HCAEC #9 %0 7% 7y i i wE v 35 240 s HCAEC 69 8 o i@ a3 A X 4 J K A2 ) s HCAEC @ fe3s 3k EiF P o
A~ 6(1L-6) Fo If & 3R 5L B F o TNF-o) 49 /K -F i 4 B BR 5, 9% R I ok A s HCAEC s fef Z BRI 46 6 & 3k iE
& A1(ABCA1) & & 69 & ik il 3T Western blot 340, £55R  LPS A4m e ed & Jy s 2 B 40 B F 44K, HCAEC 4 B A
T FfedE ik LiE P IL-6 o TNF-a #9 K P42t R0 B 238 m 4w P ABCAl & G R A KT BA R F TR (39 P<
0.05) , LIG(10.100 wmol/L) +LPS 20 %m ffi& /14 LPS 41 % 538 A tm JL 8 — F An 3% Jrik L& IL-6 A= TNF-a #9
KP4 LIPS LR E 4K, it P ABCAL B & & A4 LPS 412 % i (34 P<0.05), 4t LIC ¥4 LPS % 4
HCAEC #) X5 54 , EALH TAe 5 LIG L8 ABCAL #9 KL A %,
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[ ABSTRACT] Aim To investigate the effect of ligustrazine (LIG) on inflammatory injury induced by lipopolysac-
charide (LPS) in human coronary artery endothelial cells (HCAEC) and explore its possible mechanism. Methods
After pretreatment with LIG (1, 10, 100 pmol/L) for 12 hours, HCAEC cells were co-treated by LPS (1 mg/L) and LIG
for 24 hours.  Cell viability was tested by methyl thiazolyl tetrazolium (MTT) assay. Apoptosis rate of HCAEC was de-
tected by flow cytometry.  Levels of interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-a) in supernatant of cell cul-
ture medium were tested by enzyme linked immunosorbent assay ( ELISA). Expression of ATP-binding cassette
transporter A1 ( ABCA1) protein in HCAEC cells were measured by Western blot. Results Compared with control
group, the cell viability of HCAEC was significantly decreased, the apoptosis rate of HCAEC was significantly increased,
the levels of IL-6 and TNF-a in supernatant of cell culture medium were significantly increased, expression of ABCA1 pro-
tein in HCAEC was significantly down-regulated in LPS group (all P<0.05). Compared with LPS group, the cell viabili-
ty of HCAEC was significantly increased, the apoptosis rate of HCAEC was significantly decreased, the levels of IL-6 and
TNF-« in supernatant of cell culture medium were significantly decreased, expression of ABCA1 protein in HCAEC were sig-
nificantly up-regulated in LIG (10 and 100 pmol/L)+LPS group (all P<0.05). Conclusion LIG inhibits the inflam-
matory injury induced by LPS in HCAECs, and its mechanism may be related to LIG up-regulating the expression of ABCA1.
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RAETE 3N ik o AL 8 1L ( atherosclerosis, As) BY &
AR SRR T AR T R AE I AE P R At R A
V- VAR B A A2 30 45405 RS 51 K i I A R 18
PR ME N 2 As S A 14 T Ly LA LA LR
PAL A 100 A8 ) 98 i B I 2 28 MR YT As ) H L
WWE, =0 (ligustrazine, LIG) 2 25 I S Hh &4
) —FLE WO, 2 125 Y A RO Y, LIG
2 BN T3, AR A ) S A S L A ) 9 9 B
L A LN B ZhRE | A0 o S AT A
PRZARAP | P9 B AR 40V R R 4T G s T e AR
AR AW ST B LIG BAT PP ol R s Ik gs &
MEA R IR BB RIE AR TSR s IR 1T
2E G &35 K A1 ( ATP-binding cassette transporter
A1,ABCAL) BAHL As BYVEH], $EPR Ay I [86] B 396 o)
132 (reverse cholesterol transport, RCT) K “ & [']
N7 EAERI ST & L ABCAL BAHRAE7 .
H A5 B 7EMER LIG X i Z 4 (lipopolysaccha-
ride , LPS) 1755 I A e R B0 ik PN 57 4 S (human coro-
nary artery endothelial cell, HCAEC ) R JE#1173 PR
TERL, I ABCAT 14l 5 iE S W7 19 #1 BE 1 B LIG #i
As HT] RERILTR

1 #RTE

L1 XA 5z

W 48 #3277 2 (endothelial cell medium,
ECM) 1 5 JK J& & @ 3 % % [E Cellscience 2 8] 7~
By /NFMEA MM EF A TR NG T &
LPS & & & fnik F % ¥ 4 % E Sigma 7 7 #; LIG
HPEGHEDH SR T REWETAETF
(tumor necrosis factor-ac, TNF-o0) 1 &1 28 8,/ & 6 (in-
terleukin-6, IL-6) B B¢ %, 7 "% P A 3K 71 & O b o
VOIE AR AR IR ST A B R AUA ABCAL By —
LR AR BL B F 4R — 03 K B % E Santa Cruz A R
TAERNHE
1.2 HpatEF5HH

HCAEC %8 % ) b ve R A A5 7= &,
FEEFMEARTHERREE A, £0fEE
WS ERETHERE 24 h, ABRREZ T
(phosphate buffer solution, PBS) ¥& % 2 &, fl ECM
¥ HCAEC ¥ THAM T, AR AR P4 LEE K,
W RIBE BT E I fEHN 1 ~3 R, AEEKRAEN
80% A A B AR, B E KB4l A T 528, %
By X FE 4 LPS 4140 LIG+LPS 41, LPS 41 41 g
A1 mg/L LPS 4 # 12 h, LIG+LPS 4 47 jf, %6 A 1.

10,100 pmol/L LIG T4k 32 40 f 12 h, FF Aw A\ 1 mg/
L LPS B 4 # 12 h,
1.3 MEMIEENARTE N

JE 7 G B Y HCAEC 40 j, 2 vk 37 J5 4 ik 4
MR, miEERE R A EE N 5x10° A/
mL, EX 100 wL 28 i 20, A AT 96 FL 40 i 3% 72 AR
NI F, B S g/L " T (methyl thiazolyl
tetrazolium , MTT) 7 7, AL 2 K F & FL m A\ 10 plL
MTT AR, BEBHE4h, FRE, FLEMA_F L
T 100 pL, £ o4k % . K EARE K K& ZEN
490 nm , M & £ F A 9% K JE (absorbance , A) 18 ,
1.4 FAEMEARKNEMEET

A 3E R e, R E A B L HCAEC 48 i, 2 %k
I Ja R 20 B AR, R R BRI E %0, 1 000 1/min
B S min, %k i, H PBS de4 M 2 K, MmN
500 pL W9 & & & R E & MM, K JE N5 pL fE
#E B V-7 5 & B K b & (annexin V-fluorescein
isothiocyanate , Annexin V-FITC) , # /i X 5 plL fy #t
1 % 7€ ( propidium iodide, P1), ¥ 4T Annexin V-
FITC/P1 W %, , 7¢ 7 1 47 , £ % i T 3 6 X B 15
min, EHRMBE HHEARA R, ENEHE
23 %,
1.5 FEEBE R IR B A/ 4 R 55 27 i P A9 11-6 FA
TNF-a &2

BEA RN ERE EFERES RERXA &
WHBH Fobm bt &, ERMEILFMA%H
F 37 CHEE 90 min, An A Hi ik TR, 4k
S8 60 min, B BE S 4 B TAF A N\ R R A
H,37 CHIEF 30 min, An 8 & F, A B8 F I
T E 15 min, 2008 B0 RO 2k ¥ B AR LTI
K K 450 nm, I & & H AR OD 8, & A 0E i
St E W 4 B g B RO IL-6 A1 TNF-a W4 &
1.6 Western blot 93#f

W a M, %R A BBk, Ak B E R
mBMEEAMNELEAFEANEARE, HE
EREONEARARANMBEZREF,EH, T
AEWEE, BT - R W B R
Mk FRAEArE, EREN LR EaREER
BRI, FIRE K 10% th B 40 8 8 Rk
BROIEME2 h LR AR RERIE, WMARTA B-
A3l & & (B-actin) (1 : 600) F2 ABCAL(1 : 100) —
o,4 CTHERLHE, WAAB 4,4 Cok4F
BHEA4h, RARAGERERMNRXANEE X LR
FHATRELR N, RE LR ER TR, TR
HBEREE N AENEERFHBILEE R,
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% Image J Rt P M & RFAT M T HEHNE R
ABCAl 5 W % B-actin K EHE W 18, Al k%X T B
ty & B ABCAI thAE Xt R K&
1.7 ZitZLEINSH

BAEH KA vxs X, B H KT 2040 kb
BN ER, M £FNTRLEEXAE LSD-t
K Ib AT, St AT 5k B SPSS 19.0 4 it 1, P<
0.05  ZRAHRITFEL,

2 &% R
2.1 LPS#0 LIG X HCAEC ZHBaTE S B0
LPS ZH 4 o 15 7 %8 % PR 2 & 3 PR PR (P <

0.05), 5 LPS #H %, LIG(10,100 wmol/L) +LPS
2 AN A T ) B I (34 P<0.05) . LIG(1.10,
100 pmol/L) 21 HCAEC 1Y 4 3% o 5 % B 20 L 4%
RIS E XL (¥ P>0.05) (K1),

A B C D E F G H

& 1. LIG ¥T LPS 55/ HCAEC HRaiE RIRM (n=3)
A NXTIEA ;B Jy LPS #H;C 2N LIG (1 wmol/L) 4H; D & LIG (10
wmol/L) 2 ; E A LIG (100 pmol/L) 21 ;F 4 LIG(1 wmol/L) +LPS 21 ;
G} LIG(10 wmol/L) +LPS 41 ; H 24 LIG (100 pmol/L) +LPS 4, a
N P<0. 05, 5% BR4L LLE ;b o P<0. 05,5 LPS 4 13K,

Figure 1. Effect of LIG on LPS-induced cell viability of
HCAECs (n=3)

2.2 LIG X} LPS %S HCAEC 4 A 43 i 1L-6 FA
TNF-a B0

LPS ZH 20 My 55 55 Wk V& 1L-6 Fl TNF-o B 7K
St B2 BE R AN (3 P<0.05) . 5 LPS 41t
B, LIG(10 100 wmol/L) +LPS £H 40 i % 35 Wi I 1%
HIL-6 1 TNF-a [ 7K - 3 3 BRI (3 P<0.05)
LIG(1.10.100 wmol/L) £ £l fifg 5 5% W L3 o 1L-6
HTNF-o (7K 5 %] B2 3 22 S RS i 7 X
(¥1P>0.05)(F£1),

% 1. LIG %t LPS 55 HCAEC ZABf 433 IL-6 1 TNF-o B

M (n=3)

Table 1. Effect of LIG on LPS-induced IL-6 and TNF-« se-

cretion in HCAECs (n=3)

| IL-6(ng/L)  TNF-a(ng/L)
Xif HR2H 257.13+18.34  38.4424.07
LPS £ 624.15+41.87" 168.91+6.33"
LIG(1 wmol/L)#H 254.96+24.33  41.27+3.58
LIG(10 wmol/L) 4 248.34231.19 38.41x4.67
IIG (100 wmol/L)ZH 250.39+20.07 37.25%5.01
LIG(1 wmol/L)+LPS £H 605.72+51.36 147.63+7.32
LIG(10 pmol/L)+LPS 21  446.35+27.14" 91.12+5.78"
LIG(100 pmol/L)+LPS 41  293.02+23.89" 50.34x4. 18"

a Jy P<0. 05, 5XFIRZH H4E ;b g P<0. 05,5 LPS 4 He ks,

2.3 LIG Xt LPS 5 HCAEC ZBAAE =AY %200

LPS 2 HCAEC 21 it 07 T~ Fe 450 %k B2 5 35 1 m
(P<0.05), 5 LPS % ,LIG(10,100 mwmol/L) +
LPS 21 HCAEC ZH i 1-% i E RN (3 P<0.05) .
LIG(1.10.100 wmol/L) 4 HCAEC RN T R 5
X2 LA 25 g2 L (¥ P>0.05) (1 2)
2.4 LIG 3 LPS 55 HCAEC ZAiarh ABCA1 & H
E3r:0p-A )

LPS 41 HCAEC 4ffii ABCA1 & [ 3FRA K T4
XHEZH i 2% N (P<0.05), 5 LPS 41 lL#¢, LIG
(10,100 pmol/L) +LPS Z1 HCAEC 4 i tf ABCA1
EHFEIKLBE FF (Y P<0.05), LIG(1,10,100
pmol/L) 41 HCAEC 4iiffirf ABCAl HHEIAKF5

IR oA 22 S B2 B L (3 P>0.05) (] 3)
3 3 i

BRI RE A A S 5 200 WURE P8 5 A AT 45 ol
IV A0 & AR i T B B R As B AR
BUHIAE 2%, 24 R 58 42 M I Y 48 L 78 As (R A8 B
Horp BT T AR AE , IS PE 38 R AR S R I
As BRI —FpiE M RAE . — RN FRLEE RAE
IO T S0 A P L A 83 40, LA ) T A k3 i R
i SN 114 ) 200 5 W 200 i S I A R e, S 3
As BYRAEST RIS RAE BT IR As MR B TBL,
LIG 2 2 & 0 EZA R85, A DR &7
sk EER St bk 3 i AR T K B AL BT As BUAE
R WA o 2 )1 2 R IR T RO 0 A A R
IR 87.23% , G E AR T AR H MK S8 C R
F I E B = ER A K = e
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BRZH LA ;b B P<0. 05,5 LPS 4 14,

Figure 2. Effect of LIG on LPS-induced cell apoptosis of HCAECs (n=3)
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B 3. LIG ¥} LPS %5 HCAEC 4iffl ABCA1 ERRIXM
i (n=3) A FRFHRL B 2 LPS 4H;C 24 LIG(1 pmol/L) 40 ;D
A LIG(10 pmol/L) 41 ;E 2N LIG (100 wmol/L) 41;F 24 LIG(1 wmol/
L)+LPS 41;G } LIG(10 wmol/L) +LPS 41 ;H 24 LIG(100 pmol/L) +
LPS 4, a2l P<0.05, 55X B4 HH ;b 2 P<0.05,5 LPS 4l A,
Figure 3. Effect of LIG on LPS-induced expression of AB-
CA1 protein in HCAECs (n=3)

L ABCAL BYZIRFIF 83 18 < 52 14 ) 2R 3k T 41
il W 20 P i A B ARG SR LPS Ak
L HCAEC, -2 E 0, M 45 7 LIG T 15 45
7R LIG AT #l ] LPS 15519 HCAEC RAEHII

LPS E—FpRE M Z L AR G, g2
P ISP P ) 240 i v ol 1 3 7 A B M4 R A 2 22
TEMERLY . A% %% 5k I F- kB (nuclear factor kappa B,
NF-kB) 2G40 (1) 51 B A5 538 I, B 55 & W LPS
XF NF-kB {5530 % HA WO VE A, DT B0 0E
N, PR LPS B kA S A S v 2 9T
7~ LPS Al M IR IR B 5 1Y As E 78, ALK 5
VA8V AE BN B AR AR SR AL A LT 16
P L RIERR Y, BEV5 T B Ik A M Y 43
b, B2 E T Ik 0200 JE ) 386 B, 155 11 9K 2% 403 400 JE )
M, NS 5 RIERNY , ZF A n] =4 1L-6, &
BALFEA BN b AN | N B AN AT Gk R
200 B 0 R 200 P 45T TNF-o0 2 — i WLy B
AIEREF AN PR 7, o] 3 5w MR 40 i 9 R
SYEEVERE S, R A E AN A, R B A
A0 P IeE AN AR D, 2 B R SN 1 ) 3 = A
PEFEY BN I TNF-o Y20 i 32 247 5 W 400 it
N ISR G P A N SR N U
PRt TL-6 Fl TNF-ou Y 7K -5 FH > S it 4 A I
AW FE 45 9 87, LPS 415 %t iR 4 HCAEC 3% 1
0 EREAN, 4 A 0 TR A SR W B P IL-6 Al
TNF-o (7K -2 8 2160, i LIG+LPS 2H%¢ LPS 41
0BG 7 S, AN TR A SR LT IL-
6 Fl TNF-o (17K P34 1 2 B AL, i SE 25 SR $20R LIG
AT LPS 35 519 HCAEC AR At 47 , 15 H AL ]
A
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ABCA1 & ABC ¥ia A8 11 5 1k () B 22 B
Z—, ABCAl HAHT As BIVEIT, bt As IOFEHT &
BOEfE AR RCT, it RCT #5400 i i £ /Y iH
BB 25 )7 R v % FZ IR 85 ) (high density lipo-
protein, HDL) , fiz J5 i & HDL ¥ I [ {2 7% 32 2 )i
JUE , A BRI 28 i 1 T HE AR SN ABCAT BEFR
RCT /Y “ & T A7 3 4R Ok (1 K it 0F 58 36
ABCAT X G4 AT i 41 HH , 94 S 1l 50 AB-
CA1 HYFIEHITIAE, 1 ABCAL 3 H A 4 AE S i
(PRI BRge W E w4l P iy ABCAT TT LA
1T 5728 & 1 Al (apolipoprotein A1, ApoAl) F=/4:
AHEAE FH T A 40 40 R 5 L B B8R, AL A 5
JAK2/STAT3 38 )% A 620 i 7E ABCAL
% B4 /0N BRI 200 v, ApoAl AN ELAT B R TG
ARSI R LPS AT AR HCAEC 4 AB-
CAL 33K, X 5 DA BT 45 R — 300 i 45
T LIG AbFE AT 3 [ ABCAL 33k, PHkix st
ZERR LIG WP A A AT RES L3k ABCAL (935
KA K, ABCAL RBRyIAEALSIE 2%, W R BIIRZ
{5530 %, A% 52 RO S 7% I I X 324K (liver X
receptor, LXR) N2 B 324K (retinoid X receptor,
RXR) i %86 il AR 18 A= 33005 84 37 44 ( peroxisome
proliferative activated receptor, PPAR) | [ 5 I 717 oG
4 % 1 2 ( steroid regulatory element protein 2,
SREBP2) I % £ lg 85 1 22 A AH G EE 1 (low
density lipoprotein receptor associated protein 1,
LRP1) TR AL A KA T B 4%, Hd L LXR
FIRXR fe32 ik, (HEIS RPN ABCAT Kk
BHARYLHR AT 4 A R e — P RIBIESE

BN BT A R R Z BRI T LPS i
/Y HCAEC A 7, HAILHI n] BE-5 198 ABCA1
FIFRIBAT O, I N I ) Z R T As AL K1 25 18R
R PR T FH AR A 7 3R R S IR
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