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Sun et al.: Nuclear role of LOX-1 in XinMaiJia-attenuating atherosclerosis

This study aimed to explore the nuclear role of lectin-like oxidised low density lipoprotein receptor-1 in
atherosclerotic rabbits treated with XinMaiJia to further confirm that low density lipoprotein receptor-1
is a target of XinMaiJia in attenuating atherosclerosis. Atherosclerotic model of rabbits was established.
Lovastatin, zhibituo and different concentrations of XinMaiJia were administered to atherosclerotic
rabbits. Pathological examination was performed on the right common carotid artery, cytokines reflected
inflammation and oxidative stress level were detected. Moreover, endothelin-1, low density lipoprotein
receptor-1 and endothelial nitric oxide synthase expression were measured. XinMaiJia prevented the
development of atherosclerosis and reduced low density lipoprotein receptor-1 expression in rabbits. For
antioxidant effect, XinMaiJia increased superoxide dismutase activity but decreased malondialdehyde
level in plasma. For antiinflammation effect, XinMaiJia increased the expression of endothelial nitric oxide
synthase and nitric oxide, but reduced intercellular adhesion molecule-1, vascular cell adhesion molecule-1,
matrix metalloprotein-2 and nuclear factor-kappa B levels. Furthermore, XinMaiJia reduced endothelin-1
expression. More importantly, all these changes have a feedback with low density lipoprotein receptor-1.
XinMailJia increased the antioxidant and antiinflammation capacity of the body to prevent the development
of atherosclerosis. The possible mechanisms of XinMaiJia were mainly through inhibiting the vital gene low
density lipoprotein receptor-1.
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Atherosclerosis (AS) is currently one of the severest
diseases in humans!!!. However, the mechanisms of this
disease are complicated. Hyperlipidaemia is the most
important risk factor of ASP!. Low density lipoprotein
is oxidised to oxidised low density lipoprotein (OLDL),
which induces AS. Studies show that OLDL has some
biologic characteristics, such as causing vascular
endothelial cells (ECs) injury. This lipoprotein also
promotes plateletaggregation, adhesion and thrombosis.
Moreover, phagocytes distinguish OLDL, thereby
leading to cholesterol ester aggregation and resulting in
the formation of foam cells, which are features of early
atherosclerotic lesions. Immunologic stain analysis
proves that OLDL locates in the atherosclerotic plaque,
especially in the unstable atherosclerotic plaque. This
finding indicates that only OLDL could promote AS,
and inhibiting OLDL delays AS*>!.

Lectin-like oxidised low density lipoprotein receptor-1
(LOX-1), the major receptor of OLDL in endothelial
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cells, is specifically bound to OLDLF. LOX-I1
induces ECs injury by mediating ECs uptake OLDL,
thereby promoting foam cells formation and smooth
muscle cells proliferation, and eventually accelerates
AS. Many studies”! have found that the expression
of LOX-1 increases in both ECs and macrophages
of atherosclerotic plaque. Furthermore, LDL gene-
knock-out mice could delay the development of AS
and soluble LOX-1 is a predictable factor of AS. The
above evidences demonstrate that the interaction of
LOX-1 and OLDL plays a key role in AS and LOX-1
is probable a new target in the treatment of AS.
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XinMaiJia (XMJ), a Chinese medicinal formulation,
which is available in capsule form. XMJ contains
functional red kojic rice powder (10-35 % ), kudzu
flavonoid powder (1-10 %), soybean isoflavone
powder (1-8 %), bamboo leaf flavone powder (1-8 %),
resveratrol powder (1-8 %), hawthorn powder (1-6 %),
gastrodia powder (1-6 %), Auricularia auricula
powder (1-30 %), hippocampus powder (0.1-0.2 %),
astaxanthin powder (0.008-0.04 %), menthol powder
(0.1-0.3 %) and resistant starch (20-50 %). XMJ
has antiinflammation and antioxidant effects, thus
significantly inhibiting the proliferation and migration
of human aortic smooth muscle cells!'”. A previous
study has shown that XMJ could alleviate cardio- and
cerebrovascular diseases and reduce blood lipids!!''2.
LOX-1 is associated with inflammation and oxidative
stress in AS. However, whether the antiinflammation
and antioxidant effects of XMJ are through LOX-1 has
not been confirmed.

Rabbits with AS were established and used in the
present study. The expression of LOX-1, inflammatory
cytokines levels and oxidative indices were detected to
reflect inflammatory response and the level of oxidation.
Furthermore, this study would provide experimental
evidences for drug research and development through
analysis of possible mechanisms, which associated
with LOX-1 to relieve AS.

MATERIALS AND METHODS

Forty-eight Japanese white rabbits were obtained
from Henan Kangda Laboratory Animal Co., Ltd. All
animals received humane care in accordance with the
National Institutes of Health Guide for the Care and
Use of Laboratory Animals (National Institutes of
Health, 2011). This animal research was approved
by the Institutional Animal Care and Use Committee
(IACUC) of Henan Xinxiang Medical University.

Lovastatin used in these animal experiments was
purchased from Sigma Company. Zhibituo was
purchased from DiaoJiuhong Pharmaceutical Industry.
XMJ was composed of astaxanthin, functional red rice,
pueraria isoflavone, soybean isoflavone, bamboo leaf
flavones and resveratrol, which were purchased from
Beijing Tongrentang Co., Ltd.

Animal experimental protocols:

Forty-eight Japanese white rabbits were maintained at
25° under a 12-h light/12-h dark cycle. After 1 w of
adaptation period, animals were randomly segregated
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into 8 groups (n=6 per group) and the rabbits were fed
with a conventional diet in the normal group. The rabbits
were fed with a conventional diet and intragastric (ig)
administration of 0.69 g/kg/d sodium citrate for the
last 10 w in the vehicle control group. The rabbits
were fed with a high-fat diet for 4 w, injected vitamin
D3 (300 000 U/200 mg), and were induced balloon
injury to develop diabetes!!''% in the model group, then
the rabbits were fed with a high-fat diet for another
10 w. In the lovastatin group, diabetes rats were fed
with a high-fat diet and intragastric administration of
2.4 mg/kg/d lovastatin for the last 10 w. In the
zhibituo group, diabetes rats were fed with a high-
fat diet along with intragastric administration of
0.3125 g/kg/d zhibituo for the last 10 w. In the XMJ
(L) group, diabetes rats were fed with a high-fat diet
and intragastric administration of 0.2184 g/kg/d XMJ
for the last 10 w. In XMJ (M) group, diabetes rats were
fed with a high-fat diet and intragastric administration
of 0.69 g/kg/d XMJ for the last 10 w. In XMJ (H)
group, diabetes rats were fed with a high-fat diet and
intragastric administration of 2.1804 g/kg/d XMJ for
the last 10 w.

The high-fat diet was composed of basic diet (81.5 %),
lard (10 %), sodium cholate (0.5 %), cholesterol (3 %)
and sugar (5 %) was given to all the rabbits except for
the normal control and vehicle control group during the
entire treatment period. The dose of the high-fat diet
was 150 g/d. Common carotid arterial intima injury
was performed after the rabbits fed for 4 w.

Histological measurements:

After the rabbits were anaesthetised, 1.5 cm long
common carotid arteries were obtained and firmed.
The samples were made into paraffin sections (SLEE
automatic freezing microtome, Germany) through
dehydration, transparency, wax dip and embedment.
Sections were stained with hematoxylin-eosin (HE)
and detected by immunohistochemistry assay. The

sections were then observed under an optic microscope
(%400).

ELISA assay:

Approximately 2 ml of blood was extracted from the
common carotid artery. The extracted blood was placed
into a tube to mix equably. Supernatant was obtained
after centrifugation at a speed of 3000 rpm at 4° for
15 min (SLEE automatic freezing microtome,
Germany). Following the manufacturer’s instructions
of ELISA kit (Sigma Company, USA), blood samples
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were analysed to detect related inflammatory factor
and oxidative index.

Immunohistochemistry assay:

Sections were dewaxed and then incubated in 3 %
H,O, for 5 min to 10 min at room temperature.
Subsequently, sections were incubated at 92 to 98°
for 30 min. Afterwards, primary antibodies, including
LOX-1, eNOS and ET-1 (1:100 dilutions) were added,
and negative control was prepared with PBS instead
of primary antibody. All samples were placed in a
refrigerator overnight at 4°. The samples were washed
and incubated for 1 h with horseradish peroxidase-
conjugated secondary antibodies. After incubation at
37¢ for 30 min, samples were stained with DAB and
restained with haematoxylin. The samples were then
dehydrated and slices were prepared. All kits were
purchased from Sigma Company (USA).

Western blot:

Protein was extracted from the aorta then lysed with
cold protein lysis buffer containing 150 mM NacCl,
50 mM Tris-HCI, pH 7.4, 10 mM EDTA pH 8.0, 1 %
Triton X-100, 1 % deoxycholate, 0.1 % sodium dodecyl
sulphate (SDS), 0.1 % protease inhibitors and 0.1 %
PMSF. The lysates were centrifuged at 12 000 rpm
for 15 min at 4° and the protein concentrations were
determined by BCA protein assay kit (Beyotime, China).
A fixed amount of protein (20-60 ng) was separated
from each sample by using 10 % SDS/polyacrylamide
gel electrophoresis (SDS/PAGE). These proteins
were transferred onto polyvinylidenefluoride (PVDF)
membranes (Millipore, USA). Then the membranes
were blocked with 5 % skimmed milk powder for
90 min and incubated the LOX-1 (1:1000; Abcam,
Cambridge, MA, USA) at 4° for one night. Finally
the membrane was incubated with a peroxidase-
conjugated mouse antirabbit antibody (1:5000; Santa
Cruz, CA, USA) at room temperature for 1 h. The
chemiluminescence signals were detected using Easy
See Western Blot Kit (Beijing TransGen Biotech,
Beijing, China). Densitometric analysis was conducted
using Image J 1.43 software (National Institutes of
Health, New York City, NY, USA).

Statistical analysis:

SPSS software (Version 18) was used for statistical
analysis. Data were expressed as mean+SD. Statistical
analysis was performed by unpaired Student’s t-test for
two groups; one-way ANOVA followed by Newman-
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Student-Keuls test was performed for multiple groups.
Differences were considered statistically significant
when p<0.05.

RESULTS AND DISCUSSION

XMJ prevented the development of AS in rabbits, when
compared with the control group; endothelium injury
and yellow plaque were obvious in the model group.
XMJ could alleviate vascular endothelium injury and
minimise or diminish plaque in a dose-dependent
manner. Lovastatin also alleviated the vascular
endothelium injury in rabbits and the plaque was
smaller in the lovastatin group. However, lovastatin
had some effects on endothelial continuity. In addition,
zhibituo does not have a significant effect (fig. 1A).

Under an optical microscope, it was observed that
XMIJ in a dose-dependent manner made the vascular
endothelium smooth in rabbits with AS. The nuclei of
ECs were stained uniformly. The gaps between cells
were relatively distinct, and the muscular layers under
the endothelia were arranged regularly (fig. 1B). And
+ Lovastatin

A Control Model

Vehicle

+ Zhibituo +XMJ (L)

Morphological observation

HE staining

Fig. 1: XMJ prevented the development of atherosclerosis in
rabbits

(A) morphology observation of carotid artery with the naked
eye, (B) HE staining of carotid artery. Magnification, x400.
n=6. XMJ (L), low dose of XinMaiJia; XMJ (M), medial dose
of XinMaiJia; XMJ (H), high dose of XinMaiJia; HE staining,
haematoxylin and eosin staining
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the high dose XMJ group showed the best effects
among the treatment groups.

Fig. 2 showed that compared with the control group,
the expression of LOX-1 was significantly increased
in the model group (p<0.05). Furthermore, the LOX-1
expression was lower with dose dependence in the XMJ
groups and zAibituo group than that in the model group
(p<0.05). Moreover, compared with other groups, the
expression of LOX-1 reduced significantly in the high
dose XMJ group.

XMJ significantly reduced the level of intercellular
adhesion molecule-1 (ICAM-1), vascular cell adhesion
molecule-1 (VCAM-1), matrix metalloprotein-2
(MMP-2) and nuclear factor-kappa B (NF-«B), but
increased the expression of NO in a dose-dependent
manner in AS rabbits. A significant difference
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exists between XMJ and model groups (p<0.05,
Table 1). Moreover, compared with other groups, the
inflammatory response reduced significantly in the
high dose XMJ group.

Fig. 3 showed that compared with the control group,
the eNOS expression was increased in the model group
(p<0.05); the eNOS expression was higher in the
XMJ groups than those in the model group (p<0.05).
Moreover, compared with other groups, the eNOS
expression increased significantly in the high dose
XMJ group.

XMJ inhibited endothelial oxidative stress via
controlling oxidative indexes. Superoxide dismutase
(SOD) and malondialdehyde (MDA) level were
detected to evaluate the antioxidation effect of XMJ.
Current results showed that compared with the control
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Fig. 2: XMJ alleviated endothelial injury via inhibiting the expression of LOX-1

(A) immunohistochemical staining of endothelial LOX-1 in the vascular tissue. Magnification, x400; (B) LOX-1 protein expression
of the vascular tissue. XMJ (L), low dose of XinMaiJia; XMJ (M), medial dose of XinMaiJia; XMJ (H), high dose of XinMailia;
LOX-1, lectin-like oxidized low-density lipoprotein receptor-1. Data are shown as mean+SD. n=6, "p<0.05, vs. control, “p<0.05, vs.
model; *p<0.05, vs. + XMJ (H)

TABLE 1: RELATED CYTOKINES LEVELS OF JAPANESE WHITE RABBITS IN PLASMA

Group ICAM-1 (nM) VCAM-1 (M) MMP-2 (LM) NF-kB (nM) NO (uM)
Control 322.39:42.66 29.57+3.38 6.27:0.54 598.99+45.55 29.87+3.76
Vehicle 368.47+32.01 30.27+4.52 6.33:0.61 568.25+56.79 28.66+2.65
Model 987.45:54.12" 55.41+6.34° 9.97+0.87" 2257.39+124.47° 12.3241.27
+Lovastatin 745.25168.47°% 48.44+5.27"" 7.24+0.65% 1458.43£92.54% 19.33+1.47%
+Zhibituo 687.42+66.31% 45.33:+4.87% 7.22+0.75% 1368.42+78.54# 18.86+1.63"
+XMJ (L) 654.7462.197 42.39:4.28 7.54+0.37'% 1212.23£65.09'% 19.85:1.63"%
+XMJ (M) 487.93+54.23% 35.47+3.68"% 6.87+0.69'% 899.74+75.52°% 22.39+1.47°%
+ XMJ (H) 469.38:43.66" 36.57+4.31° 6.75:0.65" 824.37+87.53" 19.76+2.03"

ICAM-1, VCAM-1, MMP-2, NF-kB and NO levels of Japanese white rabbits in plasma. XMJ (L), low dose of XinMaiJia; XMJ (M), medial dose of
XinMaiJia; XMJ (H), high dose of XinMaiJia; ICAM-1, intercellular adhesion molecule-1; VCAM-1, vascular cell adhesion molecule-1; MMP-2,
matrix metalloprotein-2; NF-kB, nuclear factor-kappa B; NO, nitric oxide. Data are shown as meanzSD. n=6, ‘p<0.05, vs. control, #p<0.05,
vs. model; 2p<0.05, vs. + XMJ (H)
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group, SOD level was obviously reduced, but the MDA
level was increased in the model group. Furthermore,
compared with the model group, the SOD level
were significantly increased, but the MDA level was
reduced in the lovastatin, zkibituo and XMJ groups
with different concentrations (p<0.05). Compared with
other groups, the SOD level increased, but the MDA
level decreased in the high-dose XMJ group (Table 2).
These results indicated that XMJ could dramatically
increase the NO and SOD level and decline the MDA
level in AS rabbits. A significant difference existed
between XMJ and model groups (p<0.05).

XMl protected endothelial function via inhibiting ET-1
in the vascular tissue. Fig. 4 showed that compared
with the control group, the expression of ET-1 was
significantly increased in model group (p<0.05).
Furthermore, ET-1 expression was lower with dose-
dependence in the XMJ groups than those in model
group (p<0.05). Compared with other groups, the ET-1

TABLE 2: OXIDATION INDEXES OF JAPANESE
WHITE RABBITS IN PLASMA

Group SOD (ku/l) MDA (umol/l)
Control 44.54+5.45 12.65+1.22
Vehicle 46.67+4.36 13.87+1.65
Model 19.36+1.98 42.58+3.58
+Lovastatin 23.69+2.36% 33.94+3.57#
+Zhibituo 32.58+3.22% 32.59+3.27%
+XMJ (L) 26.55+3.24'% 33.27+3.53%
+XMJ (M) 39.87+3.66" 36.52+2.89%~
+XMJ (H) 38.42+3.75% 35.45+4.44%

SOD and MDA levels of Japanese white rabbits in plasma. XMJ (L),
low dose of XinMaiJia; XMJ (M), medial dose of XinMaiJia; XMJ
(H), high dose of XinMaiJia; SOD, superoxide dismutase; MDA,
malonaldehyde. Data are shown as mean#SD. n=6, ‘p<0.05, vs.
control, #p<0.05, vs. model; 4p<0.05, vs. + XMJ (H)

Control

eNOS immunohistochemical

expression decreased significantly in the high dose
XMJ group.

ECsinjury in vascular vessels is critically involved in the
formation and development of AS!”, XMJ, a Chinese
medicinal formulation, which has antiinflammation
and antioxidant effects, thus significantly inhibiting
the proliferation and migration of human aortic smooth
muscle cells!'”. However, the mechanisms behind the
antiinflammation and antioxidant effects of XMJ on
AS in ECs have not been clearly defined. Our data
presented here was the first to show the effectiveness of
XMIJ in inhibiting ECs injury via suppressing LOX-1
expression. The data suggested that XMJ inhibited
inflammation and oxidative stress level via reversing
the upregulation of LOX-1 in ECs in vivo (fig. 2).
Furthermore, it is suggested that XMJ may potentially
be used as a medicinal compound for the treatment of
AS via suppressing LOX-1 expression.

OLDL, which is the ligand of LOX-1, could trigger
the oxidation of blood vessels especially the reactive
oxygen species such as superoxide anion radical and
could injure the ECs. Superoxide anion radical is
oxygen free radical. The oxygen free radical could
not only oxidise and destruct the vascular ECs but
also oxidise LDL and form OLDL. Then OLDL could
induce the ECs to express ICAM-1 and VCAM-1I'31°],
ICAM-1 and VCAM-l promote the infiltration of
immunocytes, making monocytes and lymphocytes
to adhere and migrate through the endothelium. The
monocytes would then differentiate into macrophages,
expressing the scavenger receptor that could recognise
OLDL. The -cholesterol deposit would lose the
limitation, thus contributing to the formation of foam

+ Lovastatin

+ XM (M)

+XMJ (H)

Fig. 3: XMJ inhibited endothelial inflammation via promoting the expression of eNOS
Immunohistochemical staining of eNOS in the vascular tissue. XMJ (L), low dose of XinMaiJia; XMJ (M), medial dose of XinMailJia;
XMJ (H), high dose of XinMaiJia; eNOS: endothelial nitric oxide synthase. n=6, magnification, x400
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Control Vehicle

+ Zhibituo +XMJ (L)

ET-1 immunohistochemical

-

+ Lovastatin

Model

Fig. 4: XMJ protected endothelial function via inhibiting ET-1 in the vascular tissue
Immunohistochemical staining of ET-1 in the vascular tissue. XMJ (L), low dose of XinMaiJia; XMJ (M), medial dose of XinMaiJia;
XMJ (H), high dose of XinMaiJia; ET-1: endothelin. n=6, magnification, X400

Fig. 5: The possible mechanisms of XMJ protecting endothelial function

Green arrows show promoting, red arrows show inhibiting. XMJ, XinMaiJia; LOX-1, lectin-like oxidized low-density lipoprotein
receptor-1; ET-1: endothelin; eNOS: endothelial nitric oxide synthase; SOD, superoxide dismutase; MDA, malonaldehyde; ICAM-
1, intercellular adhesion molecule-1; VCAM-1, vascular cell adhesion molecule-1; MMP-2, matrix metalloprotein-2; NF-kB, nuclear

factor-kappa B; NO, nitric oxide

cells and the occurrence of AS’. In present study, it
was found that the serum inflammation-associated
cytokines in model group, such as ICAM-1, VCAM-1,
NF-kB and MMP were significantly increased. These
results indicated that during hyperlipidaemia, the
body triggered an inflammatory response, which
promoted the occurrence of AS. After administration
of XMJ, the inflammation-associated cytokines were
significantly reduced, thereby generating an antiAS
effect. Notably, the decrease in extracellular matrix
synthesis and the increase in degradation are the main
reasons towards the rupture of AS plaques. MMP-2
is also an important factor towards the degradation

1025 Indian Journal of Pharmaceutical Sciences

of extracellular matrix?'-’l. This study found that the
plasma MMP-2 in the model group was significantly
higher. After administration of XMJ, the MMP-2
level was significantly reduced, indicating that XMJ
might help stabilize the AS plaques by reducing the
expression of MMP-2.

MDA is a lipid peroxidised metabolite generated by the
free radicals-reacted polyunsaturated fatty acids within
the biofilm. The MDA content could reflect the rate and
extent of lipid peroxidation, representing the activities
of free radicals. Moreover, MDA could promote LDL
per-oxidation and damage endothelial cells. SOD
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is the in vivo synthesised scavenger that towards the
oxygen-free radicals. The SOD activity could reflect
the body’s ability to scavenge free radicals, prevent
excessive LDL oxidation and protect the ECs. The
results of our experiment revealed that the serum SOD
level of the model group was significantly reduced. By
contrast, the MDA level was significantly increased.
This finding indicated that during hyperlipidaemia,
the body’s antioxidation ability reduced, the oxygen
radicals were largely generated and the oxidative
injuries were obvious, thus promoting the formation of
AS. After administration of XMJ, the activity of SOD
was significantly increased, the free radical injuries
and the content of MDA were reduced. The injury of
vascular endothelium caused by the lipid peroxidation
was reduced.

ECs could uptake OLDL through its specific receptor
LOX-1. This phenomenon activates NADPH
oxidase to produce large amounts of ROS, promotes
the activation of NF-xB, inducing oxidative and
inflammatory effects!**#). Studies have shown that
the increased expression of LOX-1 is related to AS,
and drugs that inhibit the expression of LOX-1 could
prevent the early stage of ASP?%3%. In our experiment
we found that the expression of LOX-1 in model group
was significantly increased. This finding indicated that
during hyperlipidaemia, the body initiated an oxidative
and inflammatory response, which promoted AS.
After administration of XMJ, LOX-1 was significantly
decreased, thereby reducing the oxidative and
inflammatory effects.

Endothelin (ET) is a peptide composed by 21 amino
acids. ET was isolated from the porcine aortic ECs
by Yanagisiawa in 1988. Many tissues in vivo could
synthesise ET. The ECs could produce ET-1, exhibiting
the strong and lasting vasoconstriction effect in vitro
and in vivo. Increased ET level is a sign of endothelial
dysfunction and is involved in the occurrence and
development of AS. The in vitro experiment found that
ET-1 binds its type B receptor to promote the expression
of LOX-1 mRNA and protein, thus promoting the
uptake of OLDL and contributing to the endothelial
dysfunction. The ET blocker may block this effect®!.
Sakurai found that LOX-1 could combine CD40 and
promote the expression of ET-1 on the platelet surface to
promote platelet adhesion®!!. These findings suggested
that ET-1 and LOX-1 could mutually promote and co-
work in AS.

November-December 2019

NO is a type of endothelium-derived relaxing factor
and is catalytically synthesised by eNOS, which was
on the surface of vascular endothelial cells. Under
physiological conditions, it has blood vessel-protecting
activities, such as vessel dilation, antiplatelet
aggregation and antiproliferation of vascular smooth
muscle cells. Once the inflammatory cells enter the
vessel wall and release the highly reactive oxygen-
free radicals, NO would be destroyed, rapidly
oxidised and inactivated. Meanwhile, the expression
of OLDL-damaged NOS would decrease and the NO
synthesis would be reduced. Under certain conditions
(e.g., hypercholesterolemia), NO synthesis would be
significantly reduced®>*¥, resulting in vasodilation
disorders and vasospasm. Research confirmed that NO
deficiency could promote the expression of LOX-1
through NF-«B, increase the cellular uptake of OLDL
and promote the accumulation of macrophage lipids
and the formation of foam cells®***!, The experimental
results of immunohistochemistry showed that
compared with control group, the expression of eNOS
was decreased and ET-1 was increased in the model
group. XMJ could induce the expression of eNOS
which significantly improved the level of NO and
could reduce the expression of ET-1, which all had
association with the change of LOX-1. Moreover, the
high-dose XMJ group showed the best effects.

In summary, XMJ could effectively reduce the lipid
level of the experimental AS rabbits and might play
antiAS effect through the following mechanisms, XMJ
reduced the level of ICAM-1, VCAM-1, NF-xB, MMP
and MDA, induced SOD level, thus improving the
antiinflammatory and antioxidation capacity, reducing
LDL oxidation and OLDL-mediated vascular injuries,
and eventually delayed the formation of AS; XMJ
increased the expression of ET and eNOS, promoted
the release of NO, reduced the LOX-1 expression and
blocked the damage of OLDL towards the blood vessels
(fig. 5). The results of this study provided evidence for
the antiinflammatory and antioxidation effects of XMJ,
which were all associated with LOX-1, thus providing
an experimental basis for the further development
and clinical application of XMJ. However, the exact
mechanism of XMJ is not entirely clear and needs
further research.
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