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Abstract: The LOX-1/p38 mitogen-activated protein kinase (MAPK) pathway has been proved to participate in the
endothelial dysfunction in atherosclerosis. Trichosanatineis is an active compound isolated from the peel of Tricho-
santhes kirilowii. This study aims to determine whether trichosanatine prevents the oxidized low-density lipoprotein
(ox-LDL)-induced insult through inhibition of the LOX-1/p38 MAPK pathway in HUVECs. HUVECs were treated with
150 mg/ml ox-LDL for 24 h to establish an ox-LDL-induced endothelial injury model. Cell viability, mitochondrial
membrane potential (MMP), apoptosis, reactive oxygen species (ROS) level, LOX-1 and p38 MAPK expression level
were measured. The results indicated that HUVECs were pretreated with either 200 mM trichosanatine or LOX-1
shRNA prior to exposure to ox-LDL for 24 h. Exposure of HUVECs to 150 mg/ml ox-LDL for 24 h significantly up-
regulated the expression levels of LOX-1. The increased expression levels of LOX-1 were markedly attenuated by pre-
treatment with 100 mM trichosanatine. In addition, the ox-LDL-induced increase in phosphorylated (p) p38 MAPK
expression was ameliorated by pretreatment with LOX-1 shRNA. Pretreatment of HUVECs with either trichosanatine
or LOX-1 shRNA before exposure to ox-LDL significantly inhibited the ox-LDL-induced injuries, as evidenced by an
increase in cell viability, a decrease in apoptotic cells, a ROS generation and a loss of MMP. In conclusion, we have
demonstrated for the first time that the LOX-1/p38 MAPK pathway contributes to the ox-LDL-induced injury in HU-
VECs. Meanwhile, the trichosanatine protects the HUVECs against ox-LDL-induced injury at least in part by inhibiting
the activated of LOX-1/p38 MAPK pathway.
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Introduction LOX-1 is a 50 kDa type Il membrane glycopro-
tein, which belongs to the C-type lectin family
[5]. LOX-1 was highly expressed in vascular wall
in patients or animals with atherosclerosis, dia-
betes, hypertension, and other diseases [5].
Many reports have demonstrated that LOX-1

play an important role in the mediation of the

Atherosclerosis is a chronic multi-factorial dis-
ease, which has become the major cause for
morbidity and mortality worldwide [1]. Endo-
thelial dysfunction is a precursor factor for the
atherosclerosis, during which the oxidized low-

density lipoprotein (ox-LDL) is how considered
to play a critical role [2]. Ox-LDL leads to endo-
thelial dysfunction through up-regulating the
expression of adhesion molecules, and recruit-
ing the monocytes to the sub endothelial space,
which also impairs the secretory activities of
endothelium and reducing the antioxidant
capability [2]. All these effects of ox-LDL are
tightly related to a novel receptor for ox-LDL,
lectin-like low density lipoproteinreceptor-
1(LOX-1) [3, 4].

effects of ox-LDL on endothelial biology [3, 4, 6,
7]. Activation of LOX-1 by ox-LDL initiates the
intracellular signaling pathways. LOX-1 pro-
motes the generation of ROS. The ROS over-
production leads to the sequential phosphory-
lation of a series of protein kinases, tyrosine
kinases, and mitogen-activated protein kinases
(MAPK). A recent report showed that LOX-1 sig-
naling and its down-stream p38 MAPK path-
ways were participated in the lipopolysaccha-
ride insult in Human umbilical vein endothelial
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cells (HUVECs) [8-10]. However, whether the
LOX-1/p38MAPK pathway is involved in ox-LDL
-induced endothelial cells injury is also unkn-
own.

Trichosanthes kirilowii is a traditional medicine
used in East Asian countries, which exhibits
various medicinal effects and has been long
used clinically in China to treat trophoblastic
carcinomas and ectopic pregnancies, and to
interrupt early and mid-trimester pregnancies
[11]. Of note, trichosanthes species are report-
ed to have beneficial effects on inflammation
and oxidative stress [12, 13]. Trichosanatine is
an active compound isolated from the peel of
Trichosanthes kirilowii [14]. However, it is still
unclear whether or not trichosanatine prevent-
sox-LDL induced endothelial cellular injury and
with which intra-cellular factors trichosanatine
interferes.

Since the ox-LDL induced endothelial cell injury
and the important role of LOX-1 in the progress
of atherosclerosis, we investigated whether
trichosanatine protects endothelial cells from
ox-LDL induced injury via modulating the ex-
pression of LOX-1, interfering with the ox-LDL
mediated intra-cellular signaling pathway (ROS
over-production, p38MAPK phosphorylation).
In this report, to our knowledge, we showed for
the first time that exogenous trichosanatine
protects against ox-LDL induced endothelial
cells injury via inhibition of LOX-1/p38 MAPK
pathway in HUVECs.

Materials and methods
Materials

Ox-LDL was supplied by Institute of Bioche-
mistry, Peking Union Medical College. Hoechst
33258, 2-7-dichlorodihydrofluorecein diacetate
(DCFH-DA) was purchased from Sigma-Aldrich
Corporation (St Louis, MO, USA). Cell counter
kit-8 (CCK-8) and rhodamine 123 (Rh123) were
purchased from Dojindo (Kumamoto, Kyushu,
Japan). Dulbecco’s modified eagle medium
(DMEM)-F12 and fetal bovine serums (FBS)
were supplied by Gibico BRL (Calsbad, CA,
USA). Rabbit polyclonal antibody to LOX-1 was
provided by Abcam (New Territories, HK, ab60-
178), mouse anti-p38 MAPK monoclonal anti-
body (sc-81621), mouse anti-p-p38MAPK mo-
noclonal antibody (sc-7973), second antibody
were provided by Santa Cruz Biotechnology Inc.

5456

BCA protein assay kit was purchased from
Kangchen Biotech (Shanghai, China). Western
Blot Detection Kit (ECL solution) was purchased
from KeyGen Biotech (Nanjing, China).

HUVECs culture and treatment

HUVEC cell line was originally supplied by the
American Type Culture Collection (Manassas,
VA, USA). Endothelial cell line HUVECs was cul-
tured according to standard procedure as
described previously [15]. Cells were seeded in
DMEM supplemented with 10% fetal bovine
serum, and maintained in a humidified atmo-
sphere containing 5% CO, at 37°C. The cells
between passages 2 and 15 were used in this
study. For the treatment, HUVECs were pre-
treated for 20 min with different concentra-
tions of trichosanatine (100 mM, according to
our pilot study), and then exposed to ox-LDL
(150 mg/ml) for the indicated time periods.
Since trichosanatine was dissolved in DMSO,
we therefore used 0.1% DMSO as vehicle con-
trol. In our pilot study, we found that this con-
centration of DMSO had no effect on the cells
in the presence or absence of ox-LDL. To inhibit
LOX-1 expression, we designed a shRNA target-
ing theLOX-1 (NM_002543) transcript.

Cell viability assay

The CCK-8 assay was used to investigate the
cell viability of HUVECs cells cultured in 96-well
plates. In brief, after different treatments, 100
pl CCK-8 solution at a 1:10 dilution was added
into each well of the plate followed by a further
2~4 h incubation in the incubator. Absorbance
was measured at 450 nm with a micro-plate
reader (Molecular Devices, Sunnyvale, CA,
USA). The mean optical density (OD) of 5 wells
in the indicated groups was used to calculate
the cell viability percentage. Experiments were
performed in triplicate.

Apoptosis assessment

Morphological changes of apoptosis, such as
chromosomal condensation and fragmentation
in the nuclei of HUVECs cells, were observed by
Hoechst 33258 staining followed by photofluo-
rography. In brief, after different treatments,
HUVECs cells were fixed with 4% paraformalde-
hyde in phosphate buffered saline for 10 min.
After stained with 5 mg/l Hoechst 33258 for
30 min, the cells were visualized under a fluo-
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rescent microscope (BX50-FLA; Olympus, To-
kyo, Japan). Viable cells displayed normal nu-
clear size and uniform fluorescence, whereas
apoptotic cells showed condensed, fractured or
distorted nuclei.

Measurement of intracellular reactive oxygen
species (ROS)

Intercellular ROS detection was performed as
described previously. Intracellular ROS levels
were determined by oxidative conversion of
cell-permeable DCFH-DA to fluorescent DCF.
After different treatments, DCFH-DA (10 uM) in
FBS-free medium was added to the slides and
the cells were incubated for a further 30 min at
37°C. The slides were washed three times with
FBS-free DEME medium. The DCF fluorescence
was measured over the entire field of vision
using a fluorescent microscope connected to
an imaging system (BX50-FLA; Olympus, Tokyo,
Japan). Mean fluorescence intensity (MFI) from
three random fields was analyzed using Image J
1.41 software (National Institutes of Health,
Bethesda, MD, USA), and MFI was used to rep-
resent the amount of ROS.

Measurement of mitochondrial membrane
potential (MMP)

MMP was measured using the fluorescent cell-
permeable dye Rh123 that preferentially enters
mitochondria based on the highly negative
MMP. Depolarization of MMP results in the loss
of Rh123 from the mitochondria and a decre-
ase in intracellular fluorescence. In the present
study, Rh123 (100 mg/L) was added to medi-
um for 45 min at 37°C. Rh123 fluorescence
was measured over the entire field of vision
using a fluorescent microscope connected to
an imaging system (BX50-FLA; Olympus Tokyo,
Japan). The MFI of Rh123 from five random
fields was analyzed by using the Image J 1.41
software, with MFI taken as an index of MMP.

Western blot analysis

The protein expression of LOX-1, t-p38MAPK
and p-p38MAPK was measured by western
blotting analysis as described previously. After
the indicated treatments, HUVECs cells were
harvested and splited with ice-cold lysis solu-
tion. After quantitated with BCA protein assay
Kit, total proteins in the cell lysate were frac-
tionated by 12% sodium dodecyl sulfate-poly-
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acrylamide gel electrophoresis (SDS-PAGE).
Then the proteins were transferred into poly
vinyli denedi fluoride (PVDF) membranes. The
membranes were blocked in 5% fat-free milk (in
TBST) for 1.5 h at room temperature and then
incubated with LOX-1, p38 and p-p38 antibody
with gentle agitation at 4°C. Following 3 time
washes with TBST, the membranes were incu-
bated with horseradish peroxidase-conjugated
secondary antibodies for 1 h at room tempera-
ture. The immune reactive signals were visual-
ized by the ECL detection system. For quantify-
ing the protein expression, the X-ray films were
scanned and analyzed with Image J 1.41
software.

Quantitative real-time PCR for LOX-1 mRNA
expression

HUVECs were incubated in 6-well plates at the
density of 2x10° cells per well and pre-treated
with trichosanatine (100 mM) for 20 min, and
subsequently treated with ox-LDL (150 mg/ml)
for 24 h. After incubation, the cells were washed
twice with PBS and the total mRNA was extract-
ed by Trizol reagent according to the manufac-
turer’s instructions. The concentration of RNA
was determined by measuring the absorbance
at 260 nm. The total RNA was then reverse-
transcribed to cDNA as the condition of follows:
25°C, 5 min, 42°C 60 min, and 70°C, 5 min.
The cDNA was used for quantitative real-time
PCR. The primer pair sequences specific to
human LOX-1 was listed as the follows: Forward
primer 5-GAGAGTAGCAAATTGTTCAGCTCCTT-3/,
Reverse primer 5-GCCCGAGGAAAATAGGTAA-
CAGT-3'. The primer pair sequences specific
to human GAPDH was listed as the follows:
Forward primer, 5-TGGCCTCCAAGGAGTAAGA-
AAC-3’, Reverse primer, 5’-GGCCTCTCTCTTGC-
TCTCAGTATC-3'. The real-time PCR was per-
formed by using the ABIPRISM® 7300Fast Real-
Time PCR System (Applied Biosystems). There
action products were detected by measuring
the binding of SYBR Green to DNA using the
SYBR Green PCR Master Mix. The optimization
of the amplification reaction was assured by a
dissociation curve analysis. The basic protocol
for real-time PCR was an initial incubation at
95°C for 1 min, followed by 40 cycles of 95°C
15 s, 60°C 30 s, and 72°C 30 s. All samples
were run in triplicate, and the gene expression
values were normalized to the expression value
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Figure 1. Effect of trichosanatine on ox-LDL-induced overexpression of LOX-1 (A) HUVECs were treated with 150 mg/
ml ox-LDL for 24 h in the absence or presence of pretreatment with 200 mM trichosanatine for 30 min. The western
blot assay was used to detect expressions of LOX-1. (B) Effect of trichosanatine on ox-LDL-induced over-expression
of LOX-1 by quantitative real-time PCR. Data are shown as mean + SD, n = 3. "P<0.01 compared with control group,

#P<0.01 compared with ox-LDL treatment group.
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Figure 2. Effects of trichosanatine and LOX-1 shRNA
on ox-LDL-induced phosphorylation of p38 MAPK.
HUVECs were treated with 150 mg/ml ox-LDL for 24
h in the absence or presence of pretreatment with
100 mM trichosanatine for 30 min or LOX-1 shRNA.
The western blot assay was used to detect phos-
phorylation of p38 MAPK. Data are shown as mean
+ SD, n = 3. "P<0.01 compared with control group,
#P<0.01 compared with ox-LDL treatment group.
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of GAPDH and then analyzed using the 2(®ACV
methods as previously described.

Data analysis

All data were presented as the mean £ SD from
atleastthree differentexperiments. Differences
between groups were analyzed by one-way
analyses of variance (ANOVA) with SPSS 16.0
software (Chicago, IL, USA), and followed by
LSD post hoc comparison test. Statistical sig-
nificance was defined as P<0.05.

Results

Trichosanatine inhibits ox-LDL-induced expres-
sion of LOX-1 in HUVECs

To explore the effect of ox-LDL on expression of
LOX-1, the HUVECs were treated with 150 mg/
ml ox-LDL for 24 h. The results of western blot
analysis showed that treatment of HUVECs with
ox-LDL significantly up-regulated the expres-
sion of LOX-1 (Figure 1). Prior to the HUVECs
exposure to 150 mg/ml ox-LDL for 24 h, the
HUVECs were pretreated with 100 mM Trich-
osanatine for 30 min. It markedly attenuated
ox-LDL-induced over-expression of LOX-1, while
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Figure 3. Effects of trichosanatine and LOX-1 shRNA on ox-LDL-induced de-
crease in cell viability HUVECs were treated with 150 mg/ml ox-LDL for 24 h
in the absence or presence of pretreatment with 2700 mM trichosanatine for
30 min or LOX-1 shRNA. Cell viability was measured by CCK-8 assay. Mean
+ SD, n = 3. "P<0.01 compared with control group, #P<0.01 compared with

ox-LDL treatment group.

trichosanatine alone had no effect on the basal
expression of LOX-1. These results indicated
that ox-LDL induces activation of LOX-1, which
can be suppressed by the trichosanatine in
HUVECs.

Ox-LDL-induced phosphorylation of p38 MAPK
and can be attenuated by inhibition of LOX-1

To clarify the role of LOX-1 in the phosphoryla-
tion of p38 MAPK induced by ox-LDL in HUVECs,
LOX-1 shRNA was used to elucidate the role
on ox-LDL induced p38 phosphorylation. The
results of Figure 2 showed that exposure of
HUVECs to ox-LDL for 24 h significantly enhan-
ced the phosphorylation of p38 MAPK. In order
to further confirm whether leptin mediated ox-
LDL-induced activation of p38 MAPK, HUVECs
were transfected with LOX-1 shRNA or non-tar-
geting shRNA. As shown in Figure 1A, LOX-1
shRNA significantly inhibited p38 phosphoryla-
tion. Non-targeting shRNA had no effect on ox-
LDL-induced p38 phosphorylation. These resu-
Its indicated that LOX-1 mediated ox-LDL-indu-
ced activation of p38 MAPK.
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Inhibition of LOX-1 contribut-
ed to protection of trichosan-
atine against ox-LDL-induced
cytotoxicity.

We firstly examined whether
LOX-1 activation was involved
in ox-LDL-induced cytotoxicity
in HUVECs. As presented in
Figure 3, exposure of HUVECs
to 150 mg/ml ox-LDL for 24 h
obviously led to a decrease in
cell viability, compared with
control group (P<0.01). How-
ever, HUVECs transfected wi-
th LOX-1 shRNA dramatically
,:_v attenuated  ox-LDL-induced

&

& & iabil i
& PS cell viability decreasing by
]

approximately 20%, compar-
ed with non-targeting shRNA
group (P<0.01). The data reve-
aled that LOX-1 activation me-
diated ox-LDL-induced cyto-
toxicity in HUVECs. Similarly,
pretreatment with 100 mM
trichosanatine for 30 min
prior to 150 mg/ml ox-LDL
exposure protected HUVECs
against viability decreasing induced by ox-LDL.
Alone, trichosanatine (100 mM) didn’t affected
cell viability. The findings suggest that tricho-
sanatine blocks ox-LDL-induced cytotoxicity
partially by inhibition of LOX-1 activation.

Inhibition of LOX-1 contributed to protection of
trichosanatine against ox-LDL-induced apop-
tosis

We secondary tested whether LOX-1 activation
was associated with ox-LDL-induced apoptosis
in HUVECs. The results showed that exposure
of HUVECs to 150 mg/ml ox-LDL for 24 h cau-
sed a significant increase in apoptotic cells
(Figure 4). Ox-LDL-induced apoptosis was con-
siderably decreased in HUVECs transfected
with LOX-1 shRNA. Pretreatment with 100 mM
trichosanatine for 30 min prior to exposure of
cells to ox-LDL had the similar protective effect
against apoptosis. Alone, neither non-targeting
shRNA nor trichosanatine caused apoptosis in
HUVECs. These results suggested that LOX-1
activation mediated ox-LDL-induced apoptosis
and that the protective effect of trichosanatine

Am J Transl Res 2016;8(12):5455-5464
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Figure 4. Effects of trichosanatine and LOX-1 shRNA on ox-LDL-induced

Trichosanatine

LOX-1 shRNA

can cause a preservation of
mitochondrial function by in-
hibiting LOX-1 activation.

Inhibition of LOX-1 activation

was involved in protective ef-
fect of trichosanatine against
ox-LDL-induced ROS genera-

tion

Finally, we examined whether
activation of LOX-1 contrib-
utes to ROS production indu-
ced by ox-LDL. As shown in
Figure 6, treatment with 150
mg/ml ox-LDL for 24 h led to
an obvious increase accumu-
lation of intracellular ROS.
Inhibition of LOX-1 activation
by LOX-1 shRNA significantly
reduced the intracellular ROS
levels. Similarly, pretreatment
with 100 mM trichosanatine
attenuated  ox-LDL-induced
ROS generation. Non-targeti-
ng shRNA or trichosanatine
alone did not elicit intracellu-
lar ROS generation. These
data revealed that LOX-1 acti-
vation is implicated in ox-LDL-
induced ROS generation and
that antioxidant effect of
trichosanatine is partly asso-
ciated with the inhibition of
LOX-1 activation in HUVECs.

apoptosis in HUVECs. After the indicated treatments, cellular apoptosis was

assessed by Hoechst 33258 staining followed by photofluorography. Mean
+ SD, n = 3. "P<0.01 compared with control group, *P<0.01 compared with

ox-LDL treatment group.

against ox-LDL-induced apoptosis was associ-
ated with inhibition of LOX-1 activation.

Inhibition of LOX-1 was implicated in protec-
tion of trichosanatine against ox-LDL-induced
mitochondrial damage.

As shown in Figure 5, after HUVECs were treat-
ed with 150 mg/ml ox-LDL for 24 h, mitochon-
dria were considerably damaged, characterized
by a loss of MMP (P<0.01). The dissipation of
MMP was ameliorated in LOX-1 shRNA group.
Also, pretreatment with 100 mM trichosana-
tine also plays the role in mitochondrial protec-
tion. These results suggest that trichosanatine
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Discussion

In this study, we provide a new

insight into the mechanisms
responsible for ox-LDL-induced injury in
HUVECs. The results demonstrated that LOX-1/
p38 MAPK pathway is an important regulatory
mechanism for ox-LDL-induced endothelial
cells injury. Importantly, by inhibiting this path-
way, trichosanatine protects HUVECs against
ox-LDL-induced HUVECs injury, leads to an
increase in cell viability, and decreases in apop-
totic cells and ROS generation, as well as dissi-
pation of MMP. To our best knowledge, this is
the first study to demonstrate that trichosa-
natine can protect against ox-LDL-induced
HUVECs damage by inhibiting the LOX-1/p38
MAPK pathway.

Am J Transl Res 2016;8(12):5455-5464
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Many studies implicates that
these effects of ox-LDL can
be mediated predominantly
by an endothelial receptor,
LOX-1 [3, 4, 6]. The identified
presence of LOX-1 expression
in endothelial cells also in-
dicates that LOX-1 signaling
may serve as an important
biological regulator in cardiac
disorders. However, whether
the LOX-1 signaling is involved
in ox-LDL-induced endothelial
cells injury remains unclear.
Ox-LDL induced over-expres-
sion of LOX-1 can cause endo-
thelial activation and/or inju-
ries, and this was confirmed
by our present work. To fur-
ther understand the mecha-
nism of LOX-1 signaling in ox-
LDL-treated cells, we evalua-
ted the role of LOX-1 during
ox-LDL-induced  endothelial
cells injury. Here, we provide a
clear evident that ox-LDL in-
duces expression of LOX-1,
leading to HUVECs injury char-
v acterized by decrease in cell
> iability, and increases in
& viability,

e

Py apoptotic cells and ROS gen-

eration as well as dissipation
of MMP. Moreover, these eff-
ects are attenuated by the
specific inhibition of LOX-1.

Figure 5. Effects of trichosanatine and LOX-1 shRNA on ox-LDL-induced MMP

loss in HUVECs. After the indicated treatments, cellular MMP was measured
by Rh123 staining followed by photofluorography. Quantitative analysis of
the MFI of Rh123 in A-F with Image J 1.41 software. Mean + SD, n = 3.
*P<0.01 compared with control group, #P<0.01 compared with ox-LDL treat-

ment group.

The endothelium dysfunction is now regarded
as an early event in the pathogenesis of ath-
erosclerosis [16, 17]. Itis reported that the inju-
ry of endothelial cells contributes to destabili-
zation of atherosclerotic plaques and throm-
bosis, which leads to the acute symptoms in
patients with CAD [17-19]. Ox-LDL elicited en-
dothelial dysfunction plays a critical role in ath-
erogenesis. Ox-LDL changes the secretory
activities of endothelium, induces endothelial
cell apoptosis, and reduces the antioxidant
capability and nitric oxide synthesis in endo-
thelium.
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MAPKs are a group of related
serine-threonine protein kin-
ases, which participate in the
mediation of cell growth, apo-
ptosis, proliferation and func-
tion [20]. It has been reported
that various intracellular signal pathways are
involved in the ox-LDL induced endothelial cells
apoptosis, including phosphorylation and acti-
vation of ERK1/2, JNK, and p38MAPKs [21,
22]. The blocking of p38 MAPK activation pro-
tects several cells against apoptosis [23, 24].
Therefore, we investigated the inhibitory effects
of trichosanatine on the phosphorylation of
p38MAPK. The findings showed that trichosan-
atine suppresses ox-LDL-induced p38 MAPK
activation in HUVEC, suggesting that p38MAPK
involves in the protective effect of trichosana-
tine.

Am J Transl Res 2016;8(12):5455-5464
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ment with trichosanatine be-
fore exposure to ox-LDL redu-
ced the ox-LDL-induced endo-
thelial dysfunction in HUVECs,
which was characterized by
increased cell viability, decre-
ased apoptosis and ROS gen-
eration, as well as MMP impr-
ovement. To further explore
the mechanisms of the pro-
tective effect of trichosana-
tine on endothelial dysfunc-
tion, we observed the effect
of trichosanatine on the LOX-
1/p38 MAPK pathway indu-
ced by ox-LDL. The findings of
this study showed that pre-
treatment of HUVECs with tri-
chosanatine significantly do-
wn-regulated ox-LDL-induced
expressions of LOX-1 and p38
MAPK, which also accompa-
nied by increased cell viability,
decreased in apoptotic cells
and ROS generation as well
as dissipation of MMP. Addi-
tionally, LOX-1 shRNA mimics
the protective effects of tric-
hosanatine in ox-LDL-induced
injury, suggesting that inhibi-
tion of LOX-1/p38 MAPK path-
way may be associated with
the protection of trichosana-
tine from ox-LDL-induced en-
dothelial dysfunction.

accumulation in HUVECs. After the indicated treatments, intracellular ROS

generation was measured by DCFH-DA staining followed by photofluorogra-
phy. Mean * SD, n = 3. "P<0.01 compared with control group, #P<0.01 com-

pared with ox-LDL treatment group.

Importantly, in this study, we demonstrated the
protective effects of trichosanatine in ox-LDL-
treated HUVECs. Trichosanatine is an active
compound isolated from the peel of Trichosan-
thes kirilowii [11, 14]. However, it is still unclear
whether or not trichosanatine prevents ox-LDL
induced endothelial cellular injury and with
which intracellular factors trichosanatine inter-
feres. Increasing evidence shows that the
active compound of Trichosanthes exerts pro-
tective effects against several models of myo-
cardial injury in the setting of diseases by pre-
venting apoptosis and oxidative stress [25, 26].
Similar to these studies, we found that pretreat-
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In conclusion, our study dem-
onstrated for the first time
that the LOX-1/p38 MAPK
pathway is involved in ox-LDL-
induced endothelial cells injury and that tricho-
sanatine supplementation can protect against
endothelial cells injury at least partly by inhibit-
ing the above signaling pathway in HUVECs. The
findings provide a novel insight to elucidate the
mechanisms underlying the pathogenesis of
atherosclerosis. Moreover, exogenous adminis-
tration of trichosanatine may be a new thera-
peutic strategy for the protective effect against
ox-LDL-induced injury in atherosclerosis.
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