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Study on Mechanism of the Improvement Effects of Xinmaikang on Atherosclerosis in Rabbits Based on
TLR4/NF-kB Signaling Pathway

ZHOU Zhihui', CHEN He?, WU Jinbo', YE Xiaohan' (1. Dept. of Cardiology, Dongguan Hospital, Guangzhou
University of TCM, Guangdong Dongguan 523015, China; 2. The First Clinical Medical College, Guangzhou
University of TCM, Guangzhou 510405, China)

ABSTRACT OBIJECTIVE: To explore the mechanism of Xinmaikang improving atherosclerosis (AS) in rabbits. METHODS: A
total of 50 male Zealand rabbits were randomly divided into sham operation group, model group, simvastatin group [positive control,
2.60 mg/(kg-d)] and Xinmaikang low-dose and high-dose groups [0.21, 0.84 g/(kg-d)], with 10 rabbits in each group. Rabbits in
sham operation group were fed with ordinary diet, and only femoral artery was separated and ligated, and abdominal aortic
endothelium was not strained; the other groups were given high-fat diet and received abdominal aortic intimal balloon injury to
induce AS model. Ten weeks after operation, sham operation group and model group were given intragastric administration of
normal saline, and administration groups were given corresponding drug solution intragastrically (normal saline as solvent) with the
volume of 100 mL, once a day, for consecutive 12 weeks. After last administration, the pathological changes of abdominal aorta
and inner wall in rabbits were observed in each group. The serum contents of triglyceride (TG), total cholesterol (TC) , low
density lipoprotein cholesterol (LDL-C) , high density lipoprotein cholesterol (HDL-C) , interleukin-6 (IL-6) and IL-1B were
detected, and the contents and protein expression of Toll-like receptor 4 (TLR4) and nuclear factor-x B p65 (NF-kxB p65) in
abdominal aortic tissue were determined. RESULTS: Compared with sham operation group, the intima of abdominal aorta in model
group was rich in lipids, the thickness of vessel wall and plaque area were increased obviously, and there was obvious vascular
endothelial injury. The contents of TG, TC, LDL-C, IL-6 and IL-1f in serum, the contents and protein expression of TLR4 and NF-xB
p65 in abdominal aorta tissue were significantly increased, while the content of HDL-C was decreased significantly (P<<0.05 or P<<
0.01). Compared with model group, the lesion of rabbit abdominal aorta were alleviated, and no obvious damage was found on the
inner wall. The contents of TG, TC, LDL-C, IL-6, IL-1f of

Xinmaikang high-dose group and simvastatin group as well as
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1401398147@qq.com the content of NF-kB p65 and protein expression of TLR4 and
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gyxh@163.com CONCLUSIONS: Xinmaikang can improve AS in rabbits,
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and its mechanism may be assicated with inhibiting the expression of TLR4, NF-kB p65 and inhibiting inflammatory response.

KEYWORDS Xinmaikang; Atherosclerosis; TLR4/NF-kB signaling pathway; Lipid metabolism; Inflammatory response; Rabbit
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Fig 1 Micrographs of pathological changes of ab-
dominal aorta of rabbits in each group (oil
red O staining)
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Fig 2 Scanning electron microscope graphs of patho-
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logical changes in the inner wall of abdominal
aorta of rabbits in each group
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Continued fig 2
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Tab 1 Effects of Xinmaikang on serum contents of

TC, TG, LDL-C and HDL-C in AS model

rabbits(x+s,n=10, mmol/L)

=1

A5 TC TG LDL-C HDL-C
BFA4 0.74+0.12 085£0.11 038£0.11 3.6340.08
B 3L 4164055 5894123 2754038
DRGSR 3225109 4124041 503+ 111 2334042
DIRERAES 2694123 28540247 246£0.67° 2244031
FHAbiT4l 295+ 160° 27640227 2.80£0.89% 2141032

TE: ST ARA LA, *P<0.05, “* P<0.01; 51 B 145, *P<
0.05,"P<<0.01

Note: vs. sham operation group, *P<<0.05, **P<<0.01; vs. model
group, "P<<0.05, “P<<0.01

YA AR AT 21 S i 37 H IL-6  TL-1B 75 it 347 58 25 R AIK
(P<<0.01) , oK FARAR i 4H 13k 48 bn % it 22 S T4t
HEEE L (P>0.05), 452,
R2 DBKERIT AS RIS M EH IL-6.IL-1p & S M
Mg (x+s,n=10,pg/mL)
Tab 2 Effects of Xinmaikang on serum contents of
IL-6 and IL-1pB in AS model rabbits(x +s,n=

10,pg/mL)
4 -6 I-1B
FAL 4653+ 1261 2094£3.2
it 64344616 30414646
LIKREICH R4 60.589.65 29674711
DIk 411521053 2136+759"
FAATA $31£1197 NI

T ST ARA L, P<0.01; SERIZ A, #P<<0.01
Note: vs. sham operation group, “*P<<0.01;vs. model group,”P<<0.01
3.5 mIEEFRKAL D TLR4 NF-xB p65 &2
SHBRTF AR A, BRI i F k4l 2 TLR4
NF-kB p65 2 3 i 75 (P<0.01) . AL 4%,
£ 25 B T B B2 2 b TLR4A (B0 kAR 2 2
41) \NF-kB p65 5 4 i E AR (P<0.01) o A5FHLILIEL3,
Kl14.323,
3.6 AEEZNEKALR T TLRY NF-xB p65 E B RIE
KEEZL
ST AR A BRI 2H Sl sk 2{h TLR4
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Fig 3 Immunohistochemical maps of the effects of
Xinmaikang on the content of TLR4 in abdo-
minal aorta tissue of AS model rabbits(x50)
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Fig 4 Immunohistochemical maps of the effects of

Xinmaikang on the content of NF-k B p65 in

abdominal aorta tissue of AS model rabbit(x50)
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Continued fig 4
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Tab 3 Effects of Xinmaikang on the contents of TLR4
and NF-k B p65 in abdominal aorta tissue of
AS model rabbits(x+s,n=10)

Eibl TLRY NE-B p6S
BFAA 03300020 0.160+0.008
R 08204 0,021 0343£0.009°
DI R4 0.730£0.016 0.245+0.024*
NG 0290£0.019% 0204 £0.020%
FHAT4H 0.280+0.020* 0.268:+0.014”

T SEFARA R, P<0.01; SHRL AL, “P<0.01
Note: vs. sham operation group, * “ P<<0.01; vs. model group,
#P<<0.01

NF-kB p65 4 [ 15K -4 12 2% T (P<<0.05 5 P<
0.01) . SHIRIZH HLAL, 25 25 W 20 % I8 32 3 ik 20 41
TLR4 NF-kB p65 £& [ 1) 21k /K-35 8. PRI (P<<0.05
B P<0.01). ZRILES K4,

TLR4 130 kDa

65 kDa

NF-«B p65

GAPDH 38 kDa
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Fig 5 Electrophoretogram of the effects of Xinmai-
kang on the protein expression of TLR4 and
NF-k B p65 in abdominal aorta tissue of AS
model rabbits
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R4 DBKERXASEEEE T BKEL P TLRS,
NF-kB p65 EAF XM (X +s,n=10)
Tab 4 Effects of Xinmaikang on the protein expres-
sion of TLR4 and NF-kB p65 in abdominal
aorta tissue of AS model rabbits(x +s,n=10)

il TLR4/GAPDH NF-kB p65/GAPDH
RFAL 0520.12 0732014
ekl 1.00+0.22° 0.96£021°
DIREEICHRAL 074£0.16° 084+0.18°
DIkER 046+0.13* 0.75£0.13*
FAAbTH 042+0,09* 0.79+0.08

TE: ST ARA LA, *P<0.05, “* P<0.01; SR 145, *P<
0.05,%P<<0.01

Note: vs. sham operation group, *P<<0.05, **P<<0.01; vs. model
group, "P<<0.05, “P<<0.01
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