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e, Toll # %4k 4 (Toll-like receptor 4, TLR4)/NF-kB 125 4 @R A T B ZH AN KEEREG T
#k -1 (lectin-like oxidized low-density lipoprotein receptor-1,LOX-1) . TNF-a sz & % L 45 #F B F — 1

(vascular cell adhesion molecule-1,VCAM-1) & & fi 14] 45 i+ 2~-F — 1 (intercellular adhesion mole-
cule-1,ICAM- 1)*3?5\&!%&’3 G AR LB i AR B AR AL g LR, FTiE K20 R H = ézﬁil’ubv\
S o 40 AN R AR Ay o 20 (6.7 glkg) | S F IR BN A 40 (3.6 gkg) AW EF 7 f E
(1.6 g/kg) , %205 R, %7 X, RA%H2h )G, Sk, 4 RHYR50 mL 4 & %4 aik, i%ﬁ/\ﬂih%
Bk K 2 itk ECV304 18 h G AL A = G 3 JB4L AR 20 09 2 xF PR 40 (AR EE B 40 | o B RN 4 . v
BT HM, RO BAI EAE LA LPS 42 h )5, Bt BALR P25 B T4 10% 3 425 o i
T 24 h, A% EE PCR 7 k% Western blot 7 %0 & TLR4 . B 51L B T 88 (myeloid differenti-
ation factor 88 ,MyD88) . I /& 3~ 5t ] -F = 4k 48 % B - -6 (tumor necrosis factor receptor-associated
factor-6,TRAF-6) NF-kB .LOX-1 . TNF-a \VCAM-1 % ICAM-1 ¥ XA & & & £k, R LHZax R
Ak, A 40 TLR4 .MyD88 . TRAF-6 . NF-kB .LOX-1 ., TNF-a, VCAM-1 % ICAM-1 mRNA % i 73,
TLR4 \NF-kB .LOX-1 . TNF-a\VCAM-1 & ICAM-1 & & &k KT A 5 (P <0.01) ; AR a1k 4, 408
BRI o FER ) DB T 3F PR ST A H ] &5 AT mRNA BUE & ki, £+ A 43t 5 & L(P <0. 05) ;
MANAIE B L e R A EFEAR MRNA R AR Z O A X BBANRBUAG, £2FA%RT Y
(P<0.05) . WEFHELERIGHE LI EEILE, £ F A% FEL(P>0.05), &i wragﬁlﬁam
JE BTy By 76 B Rk W AR B AL AR R 69 AL T 48 5 49 ) TLR4/NF-kB 13 5 4 3@ % & T 7 LOX-1.TNF-a.
VCAM-1 Z ICAM-1 $ X B F e 2 kA X, mwBFHRLAAER,
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Prevention and Treatment of Atherosclerosis by Three Different Chinese Medical Compounds: a
Mechanism Study JIANG Hua' and JIANG Yu-ji* 1 Department of Integrative Medicine, Affiliated
Hospital of Yanbian University, Jilin (133000) ; 2 Department of Nephrology, Affiliated Hospital of YanbF
an University, Jilin (133000)

ABSTRACT Objective To study the effect of Buyang Huanwu Decoction (BHD), Xuefu Zhuyu
Decoction (XZD), and Sijunzi Decoction (SD) contained serums on expressions of Toll-like receptor 4
(TLR4 ) /nuclear factor (NF)-«kB signals, lectin-like oxidized low-density lipoprotein receptor-1 (LOX-1),
tumor necrosis factor-o ( TNF-a), vascular cell adhesion molecule-1 (VCAM-1), intercellular adhesion
molecule-1 (ICAM-1), and to explore possible anti-atherosclerotic mechanisms. Methods  Twenty New
Zealand rabbits were divided into 4 groups at random, i.e., the normal control group, the BHD group (6.7
g/kg) , the XZD group (3.6 g/kg), and the SD group (1.6 g/kg), 5 in each group. All medication lasted for
7 successive days. Two h after the final medication, about 50 mL blood was withdrawn from rabbit heart
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for preparing serums. Human umbilical vein endothelial cell ECV304 were cultured in vitro for 18 h and
randomly divided into the blank control group, the model group, the Western medicine (WM) control
group, the BHD group, the XZD group, and the SD group at random. ECV304, except in the blank control
group, were stimulated with lipopolysaccharide (LPS) for 2 h. Those in the WM control group and CM
groups were treated respectively with corresponding CM contained serum for 24 h. Finally gene and pro-
tein expressions of TLR4, myeloid differentiation factor 88 (MyD88), tumor necrosis factor receptor-as-
sociated factor-6 (TRAF-6), NF-kB, LOX-1, TNF-a, ICAM-1, and VCAM-1 were detected by fluorescent
quantitative PCR and Western blot. Results Compared with the blank control group, mRNA expressions
of TLR4, MyD88, TRAF-6, NF-kB, LOX-1, TNF-a, ICAM-1, and VCAM-1 increased significantly; protein
expressions of TLR4, NF-kB, LOX-1, TNF-a, ICAM-1, and VCAM-1 also increased significantly in the
model group (P <0.01). Compared with the model group, mRNA and protein expressions of each index
could be significantly inhibited in the BHD group, the XZD group, and the WM control group (P <0.05).
Besides, mRNA and protein expressions of each index could be significantly elevated more in the BHD
group and the XZD group than in the WM control group (P <0.05). No statistical difference existed in each
index between the SD group and the rest groups (P >0.05). Conclusions The mechanism of BHD and
XZD for fighting against atherosclerosis might be associated with inhibiting TLR4/NF-kB signal transduc-
tion pathway and expressions of its downstream inflammatory factors such as LOX-1, TNF-a, ICAM-1,
and VCAM-1. But SD showed no associated effect on atherosclerosis.

KEYWORDS Buyang Huanwu Decoction; Xuefu Zhuyu Decoction; Toll-like receptor-4; lectin-like

oxidized low-density lipoprotein receptor-1; atherosclerosis

FMBHIE FL7 B MG LGB 2GS L, Tz
BT RS FHER IR YT o BIFFE R IIAMBH ik 103 B
A RIFRIpTshikitHAE 1L (atherosclerosis , AS) HfE
FIY2 o EA I AR R ERS 2 [FIREG B AS 1
F'! . RIBITE 2, ANFEA T2 s i B4 25 3 I
527, XIS N B 4i i Toll B£32 14 4 (Toll-like recep-
tor 4, TLR4) J¢ Niiiattsr kA1 88 (myeloid differ-
entiation factor 88,MyD88) & #fi M 15 5 % T3 A
B AR T, 1 EXE T 3 98 0E PR~ A il AR
MR HEDT AS BIVER™ o DARTIIRE ST 4SSl e, A
S Ve A U AT A IR 109 4 R
J5 RN 1 B AR D7 A IR B8 , 55 3 Fh
REREEER )74 TLRA/NF-«B 15554 Sl % &% F i
BERREE AR S N8 5 2141 (lectin-like oxidized
low-density lipoprotein receptor-1,LOX-1) \TNF-a,
175 40 i %6 B 5 7--1 (vascular cell adhesion mole-
cule-1,VCAM-1) K ZuifufalZh53F - 1 (intercellular
adhension molecule-1,ICAM-1) 228 5E K7 152,
Fe#s 3 B[R R BEIGEEDT AS 970, DT HNGBTE Y
FARETRDT AS YBEASTHIL , S Ah BHIE T TE NG R T 14
FHAR LS IR AR

w5 HE
1 g 20 HMEPES @ 90878 22 RE A R, 1k

#(2.0+0.5)kg, H LT H R 25 KL 309 H0
$AL, S Y iF AT k5 2009003, T 25 W) 1M i 1Y
il 45 o

2 Y AHAEHGAR AWK 120 g HH
JE6g #7A59g ME3g JIIS3g 139 #h
13 g, MFEFHA NI 12 g 204699 HA
99 4£H9g JIES5g HKAj6g Mg FEiE
59 %39 tic6g HES3g,WEFHHM: A
%99 HA9g #K*¥9g HHE6g., 4WHEL K
R EBE 2GR, KR 3 I, Z R 6T
Weds ZAMNHIE 1% % 4225 0.8 g/mL L& 587 & A=
250.4 g/mL JUB %&£ 0.2 g/mL,

3 AHMIRR  AJBEER KN B2 kR ECV304 il
THUBE 2K M IR B e B R L

4 PR AR BRI (fetal bovine serum,
FBS) & Gibco 72 ] = fifr; E £ ¥ (lipopolysaccha-
ride,LPS) 2y Sigma 24wl fil s BT HE AR A 7T 21 i (10
mg R, T 00 TR ORH 1 e ) 24 55 [ LKT Labo-
ratories AT P55 Pt A TLR4 NF-kB .LOX-1 . TNF-
a VCAM-1 K ICAM-1 HiL{& F1=£Hi e I9gG & Santa
Cruz AHl™4. ABI 7500 PCR 141 . 7% Biome-
tra j=/it ; Chemi Imager5500 HEi HL Ik S5 b 2R 45 -
J[E Alphainnotech chemi Imager /=i

5 i il 20 FUBIE S RSk H S
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SREALAE Ty 243 S AE LI 2 R BHEAR 3 I3 A I
B S AL R W FiamEdl, 45 X, 34
w24 I3 2H 43 ) AR BH IR F3% 6. 7 glkg ML &8
3.6 g/kg . JUE T 1.6 glkg i H (3 413 I
PR P B AR RN 3l 4 A 2 1o AR 38 1 45 28
HHRRIIE) BT Ko I M4 AR S
AFEERKHE S FEAR WA ZY 2 h 5, ORI, 5 K 24
B 50 mL,Lk2 000 r/min, &.0> 15 min, B0 5 fli
W, GRS 2500 , 0. 22 wm — IR PEIE SR
g, R

6 JUfEsrHA T L& 10% FBS 1Y
DMEM #5 5% W 35 572 A Mt i bk N B2 20 B #k ECV304
18 hIEREAL 3 R 2s 0 AL LAY 2H PG 2450 B4 L Y
BFHA MR BRI A A IR AL, 25 F IR
ZHAH 10% 25 F i T3 BRI A LPS (1 pg/mL)
F10% =5 [ IALE 00 5 79 25565 B2 A5 th 25 2 T S H
LPS(1 pg/mL) Hil¥ 2 h J5 , 42253 51 A [W] 254
KM E T, BARIR . 7 255 B 45 T P AR
7T (10 pmol/L) T35 PUE FAA %A T & 10% WA
T 259 L5 /) DMEM T 35 LR 3298 7 4L 45 T %
10 % IR 2358 17 25 90 1L 355 1) DMEM 151 ; b FH 38 11
WAL T T 10% #hFH A 1037 259 1L () DMEM -+
i, 24 h JEELNI

7 KRR B

7.1 TLR4 ,MyD88 TRAF-6 NF-kB.LOX-1.
TNF-a .VCAM-1 % ICAM-1 mRNA ZZi5#0 %
SERF G RE i PCR $REUE RNA 85 5%, i F 7Ot 8
it PCR iEE S AL ik, Ui 4544:94 C A8
£ 5 min(94 °C,30 5,60 °C,30 s,72 °C,30 s) x55
MG, 72 CHEMF 5 min, L GAPDH NS, 519
H Primer 5.0 341t K E AW TRATRA A
4. TLR4 Lif#5|#:5'-TGC CCC ATC TTC AAT
TGT CT-3', Fif#5147:5'-GGA CTC TGA TCC CAG
CCAT-3', ¥ ## /=4 K J&¥ 1 99 bp;MyD88 Liifi5]4
5'-TCC TGC TGC TGC TTC AAG AT-3', i1
5'-GAC TGC TCG AGC TGC TTA CC-3' 4 1474
KR 106 bp;NF-KB L[ii#5|4:5'-TTG CTG GTC
CCA CAT AGT TG-3', Fiif5141:5'-ATG TAT GTG
AAG GCC CAT CC-3', ¥ /=¥ i} 105 bp;
TRAF-6 [ii#514):5-GCT GGA TCC ACA GCT
GTT TT-3', Fil#5|#1.5'-GTC CTC TAC CAG CGC
CTT G-3', ¥ =¥ K J&F H 150 bp; TNF-a | i75]
¥7.5'-AGA TGA TCT GAC TGC CTG GG-3', Tiif
314:5'-CAG CCT CTT CTC CTT CCT GA-3' 4"}

YK R 142 bp; LOX-1 EESI 9.5 - TGG
CAG TCT ATG TCT GCA CC-3’, Fiif5|4:5'-CTA
TGG CTA CCA CAG GCG AT-3', 4 WK B Hy
93 bp; VCAM-1 Lii#5|4:5'-TCA CAG CCC ATG
ACA CTA CA-3', T ii#514:5'-GGA AAA ACA
GAA AAG AGG TGG A-3', ¥ ¥ K ¥k
130 bp;ICAM-1 Fii#5]¥):5-AGG GTA AGG TTC
TTG CCC AC-3', Fii#5|41:5'-TGA TGG GCA GTC
AAC AGC TA-3' ¥ Har=#1 & fif &y 108 bp; GAPDH
%514 :5'-CGC TCT CTG CTC CTC CTG TT-3,
T 514 :5'-CCA TGG TGT CTG AGC GAT GT-3/,
YK N 81 bp. MITHAEMNLHE ShITHE S H Ct
fH, 222 ki,

7.2 TLR4 NF-kB .LOX-1,TNF-o..VCAM-1 %
ICAM-1 FE I FRIARM R Western blot Al .
WIS 1 x SDS b FE 25 itk 24/ 40 i, 75 1
WelE 1 BCA W46, LA 60 wg ¥ 2 /45 0k 08
B, 2 UK F L T R R BR LT 4RI, 43 i A S bt N —
P (1:200),4 CH AT, TBST PE¥%k 3 K, ik
10 min, AR 4 (1:1 000), = 2 h &
o, L H ) 45 ot A

8 Siit2firik N SPSS 19.0 4 it #k 4 xt
BARBEAT /0T R BORER ] x s R, A AL
PP 24307 P <0.05 NESAH Gt E X,

# R

1 &4 TLR4 .MyD88 . TRAF-6 .NF-kB .LOX-1 .
TNF-o..VCAM-1 J% ICAM-1 mRNA ik 7K F L 5%
(F£1) Safx By g, #iAiZ] TLR4 \MyD88 |
TRAF-6 .NF-kB .LOX-1 . TNF-a \VCAM-1 } ICAM-1
mRNA FiETHFE, 2R AT FR (P <0.01) ;5
RERUZH U4, #NPH A T AL IR 3B 9753 2H % PG 24 5% R
AT LIM | TLR4 \MyD88 . TRAF-6 NF-kB ,LOX-1 .
TNF-o. VCAM-1 % ICAM-1 mRNA #ik, Z 54 %
TR (P <0.05) 5 A HIE FA 2 | N B985 41
FHIhE mMRNA LRIy 5 R, 2 R A R4 5
(P <0.05) ;MihFHIE FZ 405 MU BS54 L,
LR TS 2EL (P>0.05)  JUE FH4 5 HAh %
A, Z RGN (P>0.05),

2 %% TLR4 NF-kB ,LOX-1,TNF-a,VCAM-1
MICAM-1 HARKKFHE(F2,81) H5%H
X B F A, MR 4] TLR4 . NF-kB . LOX-1 . TNF-a,
VCAM-1 J ICAM-1 FH R IA KI5, 27 A
Gt E (P <0.01) ; SR s, PU 2 %) R4
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F1 %41 TLR4 MyD88 . TRAF-6 ,NF-kB .LOX-1 . TNF-a\VCAM-1 Jz ICAM-1 mRNA FiEKFEHEHE (xzs)
41531 n TLR4 MyD88 TRAF-6 NF-xB LOX-1 TNF-a VCAM-1 ICAM-1

25 [ %] I 5 1.00 £0.10 1.00 0. 11 1.0120.17 1.01 £0.11 1.01+0.14 1.02 £0.21 1.01 £0.15 1.01+0.12
Hi 5 6.66+0.30° 5.15+0.96" 5.81+0.43* 3.85+0.49" 5.36+0.67° 4.30+0.53" 3.82+0.45" 3.59:0.34~
G255 R 5 2.61+0.34% 2.00+0.66” 2.93+0.30°% 1.75%0.47> 2.14x0.48" 2.06+0.62” 1.71+0.48" 1.73x0.58%
JUE T 5 6.17+0.49  5.06+0.90  5.24+0.42  3.62+0.62  4.90+0.63  3.96+0.54  3.41£0.81 3.21+0.26
MR B 5 5.06+0.46°4 3.93+0.86°4 4.13+0.7424 3.13+0.3224 3.51+0.4224 3.14+0.4724 2.86 +0.5124 2.77 £0.5424

HBHIE T 5

4.41+0.75%4 3.54+0.82°4 3.62+0.47°4 2.64+0.70%4 2.92+0.4124 2.90+0.25%4 2.35+0.14%4 2.43+0.64°4

A s A BRAL LU, " P <0. 015 IR LU, “P <0. 055 575 24 R4 1L 4%, 4P <0. 05

*R2 &4 TLR4 NF-kB .LOX-1 .TNF-o .VCAM-1 J ICAM-1 B FEEKFE (X +s)

4151 n TLR4 NF-«B LOX-1 TNF-a VCAM-1 ICAM-1

25 %R 5 0.29 +0.03 0.35 +0.02 0.38 +0.01 0.45 +0.02 0.33+0.02 0.25 +0.03
R 5 0.93+0.06 " 0.90+0.04" 0.95+0.06" 0.95+0.04" 0.93+0.04" 0.92+0.08"
[EEzp Rt 5 0.38 +0.05% 0.45+0.05% 0.56 +0.012 0.54 +0.05% 0.43 +0.05% 0.35+0.05%
e 5 0.89 +0.05 0.87 +0.04 0.81+0.05 0.86 +0.06 0.82 +0.04 0.85+0.07
ML 295535 5 0.65+0.04%4  0.60+0.08%% 0.74+0.04%% 0.78+0.03“% 0.68+0.11%%  0.58 £0.04°4
IR 1L 5 0.56+0.07%%  0.57+0.06%%* 0.68+0.04“* 0.66+0.05“* 0.60+0.05%* 0.52+0.06°4

T 5 X IRAL AR, TP <0.01; SR HRZL HL A, P < 0. 055 5P 2 % IRl e, 4P < 0. 05

A B C D E F

TLR4 95 KD

LOX-1 - . 32 KD
A B C D E F

VCAM-1 81 KD
A B C D E F

NF-kB S S S S e Sss 65 KD
A B C D E B

TNF-a - 26 KD

CANT o e - . 901D

T A Rz R ERLL; B WAL C TGS B4 D A
BFGALE NI EHGAL; F 94T i 41
Bl 1 44 TLR4 NF-xB LOX-1 . TNF-a \VCAM-1 X%
ICAM-1 & EE

HINPH I T 37 21 B ML 38 958 9 2145 A 8 H R A KF R
P, ZF A2 E (P <0.05) ; i #hHIE HIAH 4
MR B2 4% 3 3 BB 250 IR AL i, 225 A 48
TR (P <0.05) s ifi#h PRk 1097 2 45 LR 2558
ML, ZZRr TG E X (P >0.05), WWHE T4

S H A A, 22 F G4 L (P >0.05) .
5 R

W5, TLR4 25T AS Wk EFIA B, TLR4
F R o I My D88 R i 1 15 5 T i %5 {1k NF-
kB . TLR4 FiiF MyD88 it {55 5 1 5 i % vh A 15
MyD88 . TRAF-6 } NF-kB 4K F'*'  #f5¢#H] LOX-
1 . TNF-a .\VCAM-1 Jz ICAM-1 7E AS JiAs it f rfiie 25
FEAIMER, i T TLRA {5510 53805 )5 1) NF-xB
A 5] # LOX-1,TNF-a.\VCAM-1 & ICAM-1 Z542 48 41
PR T B s ek Nl TLRA/NF-KB 5
S S5 B R I LOX-1 . TNF-a VCAM-1 & ICAM-1
LERIERTHYZRIEN AS BGH EERYE L,

HINBHAA 37 HLA NI I 8 2876 45 A0 D 5 IR
B AT IS AR AT DA, 339 R A4t
AS fEF . TERTIIARST A b B 037 sk imi i A 28 <
TG 7%t TLR4 K R i MyD88 i1 15 5 % 33
PEAT WL A4 0 4E AT, [T 9 LOX-1 \TNF-a &2
ICAM-1 55 5 AE B FA S AE A, AT R DT AS BIFE
FI™Y . DARTH S A SR, A 9206 1 45 A s G
T RIRMHIE 3 | 45 SRARTR I R WUE 1% B0 I
PAREF F M2 3 FhR AL H, 078 A
[FVG 0 5 FI% TLRA/NF-KB {55 538 #% M LOX-
1 . TNF-a \VCAM-1 ICAM-1 Z5589iE R T 19520, b 3%
3 FRENGEXT AS IRk .

S5, 1 LPS i & 4 Je 4N js , TLR4 3%
KW TR, RGOS R i MyD88 iRkl 5 5 4 5l
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%, At MyD88 . TRAF-6 \NF-kB £ikTti. R
i LOX-1 . TNF-a..VCAM-1 &% ICAM-1 &3kt i 3 7
Bio FHRZGE 251 T 24 h 5, %M Tz 4 e i
B 41 TLR4 .MyD88 . TRAF-6 & NF-«kB 1%
KB LR R, [ R 3 LOX-1, TNF-a, VCAM-1 %
ICAM-1 FRakts i 25 F . 16 AIBH A 037 1 IR 12
FZ%F TLRA & T il MyD88 i {5 54 G 3 Bk A
B Y 4w AE L, JF B X R i LOX-1, TNF-a,
VCAM-1 Jz ICAM-1 45 4 5E K A3 B S (9 410 il 1 H .
#DBHIE T3 AR 2% 7 1) REE o P TLR4 K R i
My D88 i 175 = e ‘il it , i NF-kB ¥ , M
i LOX-1 . TNF-o. VCAM-1 J ICAM-1 % 48 4 Al
T, &R BT AS VEH . X AT RE& P Al 7
FIBC SRR AL o 1T DU FIA 4L A W dE bR i 2
IRTCH AR Ak, 10 B R Al D35 RO R U T X
AS ToHH IR HL S Rh FH A T A1 AN IR 2 955
21, #MPHIE HA YT A0S MR B L TG e 22 57, Ui
B IR 3285537 RV R T AS AR T VR A, 3 5 I RF 72 95
VAT AS 1T SRR E —8C° .

3 Tl 7 700 24 H A I AR FH A I BE 34 037 FGL R 2
WG EA RIFHIPT AS VB, i B2l DA £5 Soh 09 I
B FHICHL AS TET, BT AS B3R T L LA TE I fL 9%
JRBITIEIN X HIE KBRS 2 H AS T IAE  E
TG B/ R AL IR W & .

ELA P 25568 REZHL 5 I RT3 90537 41 A BH A A 4,
PG 245505 BRI bR i 4 FH 5 1 82, 170 IR 2537
ZH RN A 37 20 B A R ROR B BT E VT 240 2% . 7
RUHASEEG Y R A 25 G M 7 i b IR 3 AR ALt
ATSEES, IR A RN 3 R B Y rh s vk A AR A
U, O e BE AL IRV B AR e 22 P2y &
Ji%f TLR4 \LOX-1 . TNF-o VCAM-1 % ICAM-1 %K ¥
A AT e FE AR A | B Ik B — 2 W B LA A i

A BRI R R o AEAR S 5550 14 A
e (FPURBE) EAT SR, PRI AT BB A7 PR B R 38 1 i
E AUk s € DT : P 7 N A RN =) 9
I — R, AR 5280 T 1 24 h JE A8 A, 1X AT
RE ML R A R Z —

2 % x #t
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