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via ROS dependent NF-«B pathways
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ABSTRACT

Adhesion molecules, such as intercellular adhesion molecule-1 (ICAM-1), vascular cell adhesion
molecule-1 (VCAM-1), and E-selectin, play important roles in the initial stage of atherosclerosis.
Cryptotanshinone (CPT), a natural compound isolated from Salvia miltiorrhiza Bunge, exhibits anti-
atherosclerotic activity although the underlying mechanisms remain elusive. In this study, the
protective effect of CPT against oxidized low-density lipoprotein (ox-LDL)-induced adhesion
molecule expression was investigated in human umbilical vein endothelial cells. Ox-LDL
significantly induced ICAM-1, VCAM-1, and E-selectin expression at the mRNA and protein levels but
reduced eNOS phosphorylation and NO generation, which were reversed by CPT pretreatment.
Sodium nitroprusside, a NO donor, N-acetyl-L-cysteine (NAC), a reactive oxygen species (ROS)
scavenger, and BAY117082, a NF-«B inhibitor, inhibited ox-LDL-induced ICAM-1, VCAM-1, and E-
selectin expression. Ox-LDL-induced ROS production was significantly inhibited by CPT and NAC.
Furthermore, ox-LDL activated the NF-«B signaling pathway by inducing phosphorylation of IKKA
and kB, promoting the interaction of IKK8 and IxBe, and increasing p65 nuclear translocation,
which were significantly inhibited by CPT. In addition, CPT, NAC, and BAY117082 inhibited ox-LDL-
induced membrane expression of ICAM-1, VCAM-1, E-selectin, and endothelial-monocyte adhesion
and restored eNOS phosphorylation and NO generation. Results suggested that CPT inhibited ox-
LDL-induced adhesion molecule expression by decreasing ROS and inhibiting the NF-«B pathways,
which provides new insight into the anti-atherosclerotic mechanism of CPT.
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Introduction Oxidized low-density lipoprotein (ox-LDL), the oxi-

Adhesion molecules, such as intercellular adhesion mole-
cule-1 (ICAM-1), vascular cell adhesion molecule-1
(VCAM-1), and E-selectin, are transmembrane proteins
that mediate adhesion and interactions between cells or
a cell and extracellular matrix.' Increased expression and
activation of these molecules in vascular endothelial cells
mediate the attachment of circulating monocytes/leuko-
cytes to the surface of endothelial cells, which is an early
step in atherosclerosis development.” P- and E-selectin
expressed on the surface of activated endothelial cells
bind to carbohydrate ligands on leukocytes.” The subse-
quent firm attachment of monocytes to the endothelium
is mediated by the interaction of ICAM-1 or VCAM-1
and integrin VLA-4 on the endothelium and monocytes,
respectively.” Therefore, the important role of adhesion
molecules in the initial step of atherosclerosis makes
them potential drug targets for therapeutic intervention
of atherosclerosis.*

dized form of LDL caused by reactive oxygen species
(ROS), has been implicated as the key risk factor in the
pathogenesis of atherosclerosis. Up-regulation of endo-
thelial surface adhesion molecules, such as ICAM-1,
VCAM-1, E-, and P-selectin, and enhanced monocyte-
endothelial adhesion by ox-LDL have been detemined to
play important roles in atherosclerosis.””

Cryptotanshinone (CPT), an active ingredient isolated
from traditional Chinese herb Salvia miltiorrhiza Bunge,
demonstrates anti-tumor, anti-inflammation, and anti-
Alzheimer’s disease effects.”'® A previous study reported
that CPT decreases ox-LDL-induced secretion of soluble
ICAM-1 (sICAM-1) and soluble VCAM-1 (sVCAM-1)
in human umbilical vein endothelial cells (HUVECs),"!
but the underlying mechanisms remain unclear. In this
study, the potential mechanisms of CPT inhibiting
ox-LDL-induced adhesion molecule expression were
investigated.
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Materials and methods
Materials

CPT (>95%) was purchased from Chengdu Pufeide Bio-
logical Technology Co., LTD. (China). MTT and 5-(6)-
chloromethyl-2',7'-dichlorodihydrofluorescein  diacetate
(CM-DCFH,-DA) were obtained from Sigma (USA). Anti-
bodies for NF-«B p65, phosphorylated eNOS (p-eNOS),
eNOS, phosphorylated IkBa (p-I«Be), IxBe, phosphory-
lated IKKB (p-IKKgB), IKKB, Histone H3, ICAM-1,
VCAM-1, E-selectin, and GAPDH were acquired from Cell
Signaling Technology (USA). Antibodies for Nrf-1 and
Nrf-2 were procured from Santa Cruz (USA). Sodium
nitroprusside (SNP) and 3-amino,4-aminomethyl-2'7'-
difluorescein diacetate (DAF-FM) were purchased from
Beyotime (China). Protein A/G PLUS-Agarose was
obtained from Santa Cruz (USA). Hoechst 33342 was
acquired from Invitrogen (USA). Primers and other real-
time PCR-related materials were purchased from Sangon
Biotech (China) and TaKaRa Bio Group (Japan). BCA pro-
tein kits were purchased from Thermo Fisher (USA). Ox-
LDL was obtained from Yiyuan Biotechnology Co., LTD.
(China).

Cell culture

Primary HUVECs (Gibco, Life Technologies Corp. C-
003-5C) from a newborn were cultured in Ham’s F-
12K (Kaighn’s) medium (Gibco) with endothelial cell
growth supplement from bovine neural tissue (ECGS)
in a humidified incubator at 37°C and 5% CO,. Cells
at passages 2-4 were used.

Human monocyte cell line (THP-1) obtained from
ATCC was cultured in RPMI 1640 medium containing
10% fetal calf serum, 2 mM glutamine, 100 U/mL penicil-
lin, and 100 pg/mL streptomycin. Cells were cultured at
37°C in a humidified atmosphere of 5% CO, and 95% air.

MTT assay

Confluent HUVEC:s in 96-well microplates were treated
with ox-LDL (1.0-20 pug/mL) or CPT (0-1.0 uM) for
24 h. After the removal of medium, MTT (5 mg/mL)
was added to each well and incubated for another 4 h.
The supernatant was then removed, and 100 uL of
DMSO was added to each well to solubilize the formazan
crystals. The absorbance was measured at 540 nm using
an automated microplate reader (PerkinElmer).

Measurement of ROS

Approximately 1.0 x 10%/well cells were seeded in a
6-well plate overnight. After ox-LDL (10 pg/mL)

CELL ADHESION & MIGRATION (&) 249

treatment for 2 h with or without CPT (50 nM) pre-
treatment, cells were incubated with CM-DCFH,-DA
(10 uM) in the dark at 37°C for 40 min. Cells were
washed with PBS and detached with trypsin/EDTA,
and cellular fluorescence was analyzed by flow
cytometry (Becton Dickinson FACS Canto™).

Immunoprecipitation

The immunoprecipitation assay was performed as
described in our previous report'? with minor revi-
sions. In brief, after ox-LDL treatment with or with-
out CPT pretreatment, cell lysate was collected, and
the protein content was determined. The cell lysate
was then incubated with anti-IKKp antibody (2 ug)
for 2 h at 4°C, followed by incubation with 20 uL of
protein A/G plus-agarose beads overnight with con-
stant shaking. The beads were washed 3 times with
ice-cold radio immunoprecipitation assay buffer, and
bound protein was extracted by adding 40 uL of 2 x
SDS sample buffer and boiling for 5 min. The com-
plex was subjected to SDS-PAGE and visualized by
Western blot.

Measurement of NO

Cells were treated with ox-LDL (10 ug/mL) for 2 h
with or without CPT (50 nM) pretreatment. NO pro-
duction was detected by fluorescent probe DAF-FM
(5 uM) at 37°C for 30 min in the dark. Cells were
rinsed with PBS, fixed in 2% paraformaldehyde (v/v)
at 4°C for 5 min, and examined by fluorescent
microscopy. To quantitatively determine NO forma-
tion, cells were trypsinized, and the fluorescence was
detected by a flow cytometer.

Endothelial-monocyte adhesion assay

The endothelial-monocyte adhesion assay was per-
formed as described in our previous report.”> In brief,
THP-1 cells were labeled with Hoechst 33342 (10 ug/
mL) for 30 min in the dark. The labeled THP-1 cells
were incubated with ox-LDL-treated endothelial cells
(with or without CPT pretreatment) for 3 h at 37°C. The
non-adherent cells were removed with PBS. Endothelial-
monocyte adhesion was observed by fluorescent
microscopy.

Immunofluorescence assay

Cells (5 x 10* cells/well) were seeded on glass slides in
12-well plates. After ox-LDL treatment (with or without
CPT pretreatment), the slides were fixed with 4% PFA
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for 30 min. The slides were then permeabilized with
PBS-T (containing 0.1% Triton x-100 in PBS solution)
and blocked with PBS-B (containing 4% BSA in PBS
solution). After incubation with the primary (1:1000)
and secondary antibodies (1:2000), the cells were stained
with Hoechst 33342 in the dark for 30 min. The location
and expression of adhesion molecule were observed by
fluorescence microscopy.

Real-time RT-PCR

Total RNA was extracted with TRIzol Reagent. About
2 g RNA was reverse-transcribed into ¢cDNA using
First Strand cDNA Synthesis Kit (Toyobo, Japan). Real-
time PCR was performed using SYBR Green PCR
reagents (Applied Biosystems). The specific primers are
as follows: for ICAM-1, 5-GGC TGG AGC TGT TTG
AGA AC-3' (forward) and 5-ACT GTG GGG TTC
AAC CTC TG (reverse); for VCAM-1, 5-AAA AGC
GGA GAC AGG AGA CA-3' (forward) and 5-AGC
ACG AGA AGC TCA GGA GA'’ (reverse); for E-selectin,
5-TCT CTC AGC TCT CAC TTG-3' (forward) and 5'-
TTC TTC TTG CTG CAC CTC T’ (reverse); and for
GAPDH, 5-CGA GAT CCC TCC AAA ATC AA-3
(forward) and 5'-TTC ACA CCC ATG GAC GAA CAT-
3’ (reverse). The expression levels of target genes were
determined by normalizing to GAPDH expression.

Western blot

Total proteins were extracted from treated cells, and the
protein contents were quantified by BCA Protein Assay
Kit. About 30 g of proteins was subjected to SDS-
PAGE and transferred onto a PVDF membrane. After
blocking with 5% non-fat milk in TBST (20 mM Tris-
HCl, 500 mM NaCl, and 0.1% Tween 20) at room tem-
perature for 2 h, membranes were incubated with
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primary antibodies (1:2000) overnight at 4°C followed
by secondary antibodies (1:10,000). The protein-anti-
body complexes were detected by an ECL Advance
Western Blot Detection Kit. The intensity of the bands
was quantitated with QuantityOne software (Bio-Rad).

Statistical analysis

Data were expressed as the mean + SD from at least 3
separate experiments. The differences between groups
were analyzed using Prism 5.0 (Graph Pad Software Inc.,
San Diego, CA, USA) by one-way ANOVA, followed by
Student-Newman-Keuls test. p < 0.05 was considered
statistically significant.

Results

CPT inhibited ox-LDL-induced adhesion molecule
expression and restored NO production

Given that both ox-LDL and CPT were cytotoxic to a
panel of cells, we first tested their effect on HUVEC via-
bility. Both ox-LDL and CPT were cytotoxic to endo-
thelial cells. However, ox-LDL at 10 ug/mL and CPT at
50 nM revealed no obvious cytotoxicity (Figs. 1A and
B). Ox-LDL remarkably induced ICAM-1, VCAM-1,
and E-selectin expression at both protein and mRNA
levels, which were significantly reversed by CPT pre-
treatment (Figs. 2A and B). Furthermore, ox-LDL treat-
ment decreased the protein expression of p-eNOS and
intracellular NO production, which were also restored
by CPT pretreatment (Figs. 2C, D, and E). SNP, a NO
donor, also dramatically reversed the ox-LDL-induced
down-regulation of p-eNOS expression (Fig. 2F) and
upregulation of ICAM-1, VCAM-1, and E-selectin
expression (Fig. 2G). CPT alone showed no effect on
the protein expression of eNOS, p-eNOS, ICAM-I,
VCAM-1, and E-selectin (Supplementary Fig. 1).
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Figure 1. Cytotoxic effect of ox-LDL and CPT on HUVECs. Confluent HUVECs (1.0 x 10* cells/well) in 96-well plates were exposed to dif-
ferent concentrations of ox-LDL or CPT for 24 h, and the cell viability was examined with MTT assay. “p < 0.05,""p < 0.01 vs. Cont.

Cont, control group.
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Figure 2. CPT inhibited ox-LDL-induced adhesion molecule expression and restored NO production. HUVECs were treated with ox-LDL
(10 pg/mL) for 24 h with or without CPT pretreatment (50 nM) for 1 h. The protein (A, C) and mRNA (B) expression levels were deter-
mined by Western blot and RT-PCR, respectively. HUVECs were incubated with ox-LDL for 2 h with or without CPT (50 nM) pretreatment
for 1 h. Intracellular NO production was determined by a flow cytometer (D) and detected by fluorescence microscope (60x) (E) after
DAF-FM staining. HUVECs were stimulated with ox-LDL (10 pg/mL) for 24 h with or without CPT (50 nM) or SNP (1 mM) pretreatment,
and the protein expression was measured by Western blot (F and G). SNP, sodium nitroprusside. “*p < 0.01, ***p < 0.001 vs. Cont.
Cont, control group;*p < 0.01,"*p < 0.001 vs. ox-LDL group.
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CPT inhibited ox-LDL-induced adhesion molecule
expression and restored NO production via reducing
ROS

Compared with the untreated group, ox-LDL treatment
induced a significant right shift of ROS peaks, suggesting
increased ROS formation (Fig. 3A). CPT and NAC pre-
treatment reversed the right shift of ROS peaks, indicat-
ing the inhibition of ROS. Statistical analysis
demonstrated that ox-LDL induced more than twofold
of ROS production, which was significantly suppressed
by CPT or NAC pretreatment in HUVECs (Fig. 3B).
Furthermore, NAC pretreatment, similar to CPT, dra-
matically inhibited ox-LDL-induced protein (Fig. 3C)
and mRNA (Fig. 3D) expression levels of ICAM-I,
VCAM-1, and E-selectin. In addition, ox-LDL-induced
decreased expression of p-eNOS and NO production
were also partly restored by CPT and NAC (Figs. 3E, F,
and G).

CPT inhibited ox-LDL-induced adhesion molecule
expression and restored NO production via NF-«B
signaling

Ox-LDL treatment significantly increased the nuclear
expression of NF-«kB p65, which was inhibited by CPT
(Fig. 4A). Ox-LDL displayed no effect on either Nrf-1 or
Nrf-2 protein expression. The IKK kinase complex,
which is essentially composed of 2 kinases, namely,
IKKa and IKKSp, is the core element of the NF-«B cas-
cade. IKKp plays a critical role in the phosphorylation of
IkBa and subsequent activation of NF-«B. Thus, the
effect of CPT on IKKS was determined. Ox-LDL induced
the phosphorylation of IKKS and I«Ba, which was inhib-
ited by CPT (Fig. 4B). Furthermore, immunoprecipita-
tion assay showed that ox-LDL enhanced the binding of
IKKB with I«Bw, which was also decreased by CPT
(Fig. 4C). Both CPT and BAY117082 (a NF-«B inhibitor)
obviously reversed ox-LDL-induced ICAM-1, VCAM-1,
and E-selectin expression (Figs. 4D and E), as well as
restored p-eNOS expression and NO production
(Figs. 4F and G). In addition, compared with SNP treated
group, combination with BAY117082 further decreased
the expression ICAM-1, VCAM-1, and E-selectin
induced by ox-LDL (Fig. 4H).

CPT inhibited ox-LDL-induced membrane adhesion
molecule expression and endothelial-monocyte
adhesion

Endothelial cells expressed/secreted 2 forms of ICAM-1
and VCAM-1: membranous ICAM-1 and sICAM-1 and
membranous VCAM-1 and sVCAM-1."*'® Membranous

ICAM-1 and VCAM-1 and transmembrane protein E-
selectin mediate adhesion and interactions between cells or
a cell and extracellular matrix '7; thus, their expression lev-
els were determined. Ox-LDL treatment induced intensive
membrane fluorescence, suggesting the increased mem-
brane expression of ICAM-1, VCAM-1, and E-selectin,
which was significantly inhibited by CPT, NAC, or
BAY117082 pretreatment (Fig. 5A). Furthermore, ox-LDL
stimulation increased the adhesion of THP-1 cells to
HUVECs, which was also dramatically inhibited by CPT,
NAC, or BAY117082 pretreatment (Fig. 5B).

Discussion

Ox-LDL plays a crucial role in the initiation and progres-
sion of atherosclerosis by inducing endothelial activation
and dysfunction, promoting the proliferation and migra-
tion of SMCs, facilitating the formation of foam cells,
and enhancing endothelial-monocyte adhesion.'®*
Accumulated studies revealed that a panel of natural
products, such as curcumin, berberine, and tanshinone
ITA,*""** can inhibit ox-LDL-induced adhesion molecule
expression. A previous study observed that CPT
improves ox-LDL-induced adhesion molecule expres-
sion,'"" but the underlying mechanisms remain elusive.
In the current study, we revealed that CPT inhibited ox-
LDL-induced adhesion molecule expression via the
ROS-dependent pathway mediated by NF-«B.

MTT assay showed that CPT demonstrated significant
cytotoxicity to HUVECs with a high concentration
(>0.1 uM). Thus, its effect was tested at non-cytotoxic
concentrations. Endothelial dysfunction (ED) contributes
to a panel of cardiovascular diseases, including hyperten-
sion, atherosclerosis, and coronary artery disease. The
characteristics of ED include a lack of NO such as inhibit-
ing and decreasing NO bioavailability ** and/or overex-
pression of adhesion molecules, such as ICAM-1, VCAM-
1, E-, and P-selectin. > A previous study demonstrated
that CPT inhibits ox-LDL-induced sICAM-1 and sVCM-1
secretion in HUVEC culture medium."’ In the present
study, we determined that ox-LDL induced the up-regula-
tion of ICAM-1, VCAM-1, and E-selectin expression at
both protein and mRNA levels and decreased NO produc-
tion, thereby suggesting that ox-LDL caused ED. CPT pre-
treatment reversed these alterations, indicating that CPT
protected ox-LDL-induced ED.

ROS is a major target of oxidant stress, playing a
critical role in the pathophysiology of several vascular
diseases and disorders.”” Ox-LDL has been established
to induce intracellular ROS formation in endothelial
cells.*®*° Consistent with these reports, elevated ROS
levels were observed after ox-LDL exposure under our
experimental conditions. Similar to our recent report
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Figure 3. CPT inhibited ox-LDL-induced adhesion molecule expression and restored NO production via ROS. HUVECs were pretreated
with CPT (50 nM) or NAC (5 mM) for 1 h, followed by ox-LDL (10 wg/mL) treatment for 2 h. ROS generation was measured by flow
cytometry (A, B). HUVECs were pretreated with CPT or NAC for 1 h and then treated with ox-LDL for 24 h. The protein expression was
measured by Western blot (C, E), and mRNA expression was determined by RT-PCR (D). Intracellular NO production was determined by
a flow cytometer (F) and detected with fluorescence microscope (60x) (G) after DAF-FM staining. **p < 0.01, **p < 0.001 vs Cont.
Cont, control group;*p < 0.01,"**p < 0.001 vs. ox-LDL group.
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Figure 4. CPT inhibited ox-LDL-induced adhesion molecule expression and restored NO production via NF-«B. HUVECs were treated
with ox-LDL (10 peg/mL) for 24 h with or without CPT (50 nM) SNP (1 mM) or BAY117082 (10 nM) pretreatment. The protein expression
was measured by Western blot (A-D, F, H), and mRNA expression was determined by RT-PCR (E). Intracellular NO production was
detected with fluorescence microscope after DAF-FM staining (60x) (G). *p < 0.01, ***p < 0.001 vs. Cont. Cont, control group;

#p < 0.01 vs. ox-LDL group;*$ < 0.05 vs. SNP + ox-LDL group.

that CPT inhibited TNF-«-induced ROS formation
in HUVECs,”® CPT also dramatically inhibited
ox-LDL-induced ROS formation in endothelial cells.
Furthermore, NAC, a ROS scavenger, exhibited a sim-
ilar effect on ox-LDL-induced adhesion molecule
expression and ROS production. Collectively, these
data suggested that CPT inhibited ox-LDL-induced
adhesion molecule expression in a ROS-dependent
manner.

Several lines of evidence indicated that ox-LDL sup-
presses NF-«B and incapacitates the protection from
apoptosis in activated endothelial cells,”®*' whereas
other studies oppositely highlighted that ox-LDL indu-
ces NF-«B activation and the subsequent expression of
pro-inflammatory genes. Nrf-1 and Nrf-2 are 2 impor-
tant oxidative sensitive transcription factors involved in
regulating the expression of adhesion molecules.’””
We found that ox-LDL had no influence on either
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Figure 5. CPT inhibited ox-LDL-induced membrane expression of adhesion molecules and THP-1-HUVEC adhesion. HUVECs were treated
with ox-LDL (10 wg/mL) for 24 h with or without CPT (50 nM), BAY117082 (10 uM), or NAC (5 mM) pretreatment. The membrane
expression of adhesion molecules was examined by immunofluorescence assay (60x) (A). HUVECs were treated with ox-LDL (10 g/
mL) for 24 h with or without CPT (50 nM), BAY117082 (10 M), or NAC (5 mM) pretreatment. The cells were then incubated with labeled
THP-1 cells for 3 h. The attached THP-1 cells were visualized by inverted fluorescent microscopy (20x) (B).

Nrf-1 or Nrf-2 protein expression, but it dramatically
increased the unclear expression of p65, suggesting
that ox-LDL induced p65 nuclear translocation. Ox-
LDL induced the phosphorylation of IKKS and IxBa
and enhanced their interactions, indicating that ox-
LDL activated the NF-«B pathway by promoting p65
nuclear translocation mediated by enhancing IKKp-
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IkBa interactions and their phosphorylation.’® The
inhibitory effect of CPT suggested that CPT regulated
IKKS and IxBa, the upper stream factors of the NF-
kB pathways. Thus, potential targets for CPT may
exist in the NF-«B system. The inhibitory effect of
BAY117082, a NF-«B inhibitor, on ox-LDL-induced
adhesion molecule expression further confirmed the
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Figure 6. Mechanisms underlying CPT inhibited ox-LDL-induced adhesion molecule expression in HUVECs.
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involvement of NF-«B. Collectively, these data indi-
cated that CPT suppressed ox-LDL-induced NF-«B
activation and the subsequent expression of adhesion
molecules.

Several studies suggested that NO can suppress the
expression of VCAM-1, ICAM-1, and E-selectin in
response to various pro-inflammatory cytokines.”” In the
present study, we found that SNP, a NO donor, dramati-
cally reversed the ox-LDL-induced expression of adhe-
sion molecules, eNOS phosphorylation, and NO
generation. Furthermore, the ox-LDL-induced downre-
gulation of eNOS phosphorylation and decrease of NO
generation were reversed by NAC and BAY117082.
These data proved that NO negatively regulated adhe-
sion molecule expression mediated by NF-«B in response
to ox-LDL, which formed a branch for the regulation of
adhesion molecules. The decreased intracellular NO
partly resulted from the decreased expression of eNOS
because eNOS was the main source of NO production in
endothelial cells. However, this phenomenon might also
be due to the overproduction of ROS, because certain
types of ROS, especially superoxide anion, can react with
NO to produce highly reactive and cytotoxic products,
such as peroxynitrite (ONOO-) and peroxynitrous.”***
Thus, the inhibitory effect of CPT on ox-LDL-induced
adhesion molecule expression might be due to its direct
effect on the NF-«B system or/and indirectly mediated
by eNOS/NO. To make clear whether NO was located in
NEF-«B pathway or worked independent of NF-«B path-
way, combined treatment with SNP and BAY117082 was
performed. Decreased expression of adhesion molecules
in response to SNP was further decreased by
BAY117082. This suggested that NO was located in
downstream of NF-«B. However, the exact role of eNOS/
NO in the regulation of adhesion molecule expression in
response to ox-LDL requires further investigation.

Monocyte adhesion to endothelial cells was an impor-
tant early event in atherogenesis, which was partly con-
trolled by expression of adhesion molecules on the
endothelial cell surface.’** The immunofluorescence
results indicated that ox-LDL induced the increased
membrane protein expression of ICAM-1, VCAM-1,
and E-selectin. Furthermore, ox-LDL induced enhanced
THP-1 cell adhesion to endothelial cells, suggesting that
these adhesion molecules played an important role in
this process. The inhibitory effect of NAC and
BAY117082 provided further evidence for the involve-
ment of ROS and NF-«B in ox-LDL-induced adhesion
molecule expression. Thus, the inhibitory effect of CPT
indicated that CPT may enhance atherosclerosis treat-
ment in the early stage.

In conclusion, the present work provided evidence
that CPT, a natural compound, inhibited adhesion

molecule expression upon ox-LDL stimulation by regu-
lating the NF-«B pathway mediated through decreasing
ROS formation (Fig. 6). This data provides new insights
into the beneficial effect of CPT in cardiovascular
diseases.
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