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Bletilla striata Polysaccharide Prevents
Restenosis of Vein Graft Through
Inhibiting Cell Proliferation in Rat Model

Chun Dai' ®, Yang Zhou?, Bing Zhang®, and Jianjun Ge'

Abstract

Coronary artery bypass grafting (CABG) is still the most effective method for the treatment of coronary heart disease at
present. However, the restenosis of vein grafts following surgery is an important complication of CABG. In this study, Bletilla
striata polysaccharide (BSP), which has anti-inflammatory and antiproliferative properties, was used to prevent or delay the
proliferation of venous bridge endothelial cells in a rat model. We transplanted the autogenous jugular vein to the rat
carotid artery, and wrapped it with BSP. We carried out experiments in 4 groups (with 24 rats in each group): a high-BSP
dose group (the HBG group, 10 mg), a low-BSP dose group (the LBG group, 3 mg), a pluronic gel group (the gel group), and
a control group. Vein grafts were then harvested after 3, 14, and 28 days. Following transplantation, we used color Doppler
ultrasound to assess the patency of the transplanted vein. The grafted veins were stained with hematoxylin and eosin (H&E)
and Masson to measure the thickness of the intima and media of the blood vessels. Proliferating cell nuclear antigen (PCNA)
and vascular cell adhesion molecule-l (VCAM-1) were assessed in vein grafts by immunohistochemistry and western blotting.
We detected a significant reduction in the proliferation of endothelial cells in the BSP group compared with the control
group (P < 0.05). H&E and Masson’s trichrome staining showed that the extent of intimal hyperplasia in transplanted veins
from the high BSP group (HBS) (67.42 + 0.54 pm) and low BSP group (LBS) (120.83 + 1.87 um) groups was significantly
lower than that in the control group (257.03 + 2.74 pm, P < 0.05), and that the extent of intimal hyperplasia in the HBS
group was lower than that in the LBS group (P < 0.05). We found that the effect of BSP was dose-dependent, as high-dose
BSP had a more significant inhibitory effect on cell proliferation than low-dose BSP (P < 0.05). The results of immunohis-
tochemistry and western blotting showed that PCNA and VCAM-I were significantly downregulated in the BSP treatment
group on days 14 and 28 (P < 0.05). BSP inhibits the proliferation of vascular endothelial cells and reduces the expression of
VCAM-I, thereby inhibiting the restenosis of graft veins.
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Introduction

According to the 2019 Heart and Stroke Statistics compiled
by the American Heart Association, the incidence of coron-
ary atherosclerotic heart disease has been increasing steadily
year by year; indeed, the mortality rate associated with cor-
onary atherosclerotic heart disease now exceeds that of
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cancer'.

Currently, there are two main clinical treatments for cor-
onary heart disease, percutaneous coronary intervention
(PCI) and coronary artery bypass grafting (CABG)>. PCI is
indicated for patients with less severe disease (one- or two-
vessel disease), while CABG is mostly indicated for patients
with severe coronary artery disease (CAD)’. Arterial grafts
are preferred during surgery, but the great saphenous vein is
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often used in patients with multiple vessel lesions; this is
because this particular vein can be collected in a relatively
simple and convenient manner and is long enough to provide
good lengths of vein for grafting*. However, due to surgical
trauma, changes in arterial blood pressure, and persistent
inflammation, the smooth muscle cells of the graft bridge
vessel migrate and the endothelial cells begin to proliferate,
thus resulting in restenosis of the graft bridge vessel’. A
previous study found that restenosis developed in more than
20% of grafts involving saphenous veins within 1 year of
transplantation; the proportion of grafts showing restenosis
increased to 40% in 2 years, and more than 60% of vein
bridge vessels within 10 years of transplantation®. When
the blood vessels that form the venous bridge undergo rest-
enosis, the blood supply to the heart drops markedly, thus
causing arrhythmia, myocardial infarction, and, in severe
cases, death.

The initial factor responsible for inducing restenosis in
vein grafts is injury to the vascular endothelium. Intimal
hyperplasia, caused by the proliferation and migration of
vascular smooth muscle cells (VSMCs), also represents one
of the core mechanisms underlying restenosis’. Proliferating
cell nuclear antigen (PCNA) is closely related to endothelial
cell proliferation, while vascular cell adhesion molecule 1
(VCAM-1) is known to mediate endothelial cell adhesion®.
During the process of restenosis, the release of inflammatory
mediators plays an important role in the pathophysiological
changes that take place in the venous bridge vessels. Early
vasodilation following vein transplantation and vascular
injury is known to activate the release of inflammatory fac-
tors, thus leading to the proliferation and remodeling of both
vascular endothelial cells and VSMCs*'°. However, antipla-
telet therapy and statin therapy are commonly administered
after CABG at present'""'>. However, these drugs have little
effect in alleviating intimal hyperplasia of the grafts. There-
fore, one of the most significant challenges in coronary heart
surgery at present is the development of effective techniques
to inhibit restenosis in the venous bridge.

Bletilla striata polysaccharide (BSP) is a traditional
Chinese medicine (TCM) that is extracted from astragalus
powder and has proven anti-inflammatory, hemostatic, and
anti-edema effects'®. Previous studies suggest that BSP has a
particularly significant effect against inflammation and has
the capability to inhibit the release of various inflammatory
factors, particularly cytokines'*!°. The biocompatibility of
BSP was first described by Luo et al.'®.

Collectively, the existing literature supports the fact that
the anti-inflammatory effect of BSP may play a role in inhi-
biting restenosis in vein bridges. We hypothesized that BSP
could inhibit the proliferation and migration of both endothe-
lial cells and smooth muscle cells and thus inhibit restenosis
in vein bridges. We investigated this hypothesis by estab-
lishing a rat vein graft model and treating vein grafts with
BSP. Intimal hyperplasia was detected by Masson’s staining
and correlated with protein expression by immunohisto-
chemical and western blot analysis. Collectively, our

research revealed that BSP can inhibit restenosis in vein
bridges.

Materials and Methods
Extraction of Plant Material

BSP (95% Bletilla striata extract; 500 mg) was purchased
from China Xi’an Ciyuan Biological Co., Ltd. The purity of
this extract was 95% after identification. We then created
two working concentrations of BSP by mixing 10 mg of BSP
and 3 mg of BSP with 300 pl of pluronic-F127 gum.

Animals and Diets

All animal experiments were approved by the Ethics Com-
mittee on Animal Experiments of the Anhui Animal Ethics
Committee under the protocol number AH56743. Sprague-
Dawley rats (male and female; age: 11 to 12 weeks; body
weight: 275 to 325 g; n = 96) were purchased from the
Animal Center of Anhui Medical University. Prior to experi-
mentation, 100 male rats were acclimatized for 1 week at a
temperature of 20 to 25 °C, a relative humidity of 40% t 70%,
and a noise level <60 db. Rats were allowed access to stan-
dard rat food and water ad libitum.

The animal model used in this study was based on the vein
bridge restenosis model described previously by Tianshu-Chu
et al'’. The procedure used for surgery was as follows. After
the rats were anesthetized, heparin was injected into the tail
vein to induce heparinization. A vertical incision (approxi-
mately 1 cm) was made in the middle of the neck and the
veins were dissociated on one side. Next, we grafted the jugu-
lar vein to the carotid artery. The incision was sutured after we
verified that the pulse of the grafted vein was normal and there
was no bleeding. This technique results in vein bridge rest-
enosis 14 to 28 days after surgery. Our experiment was
divided into 4 groups (24 rats per group): a high BSP dose
group (10 mg BSP/0.3 ml pluronic gum [the HBG group]), a
low BSP dose group (3 mg BSP/0.3 ml pluronic gum [the
LBG group]), a pluronic-F127 gel group (the GEL group),
and a control group (bypass only). The doses of BSP used in
this study were lower than the minimum dose for human-rat
conversion as stipulated by the Chinese Pharmacopoeia 2015;
this means that the dose of BSP used was safe for rats. All
animals were only given water on the first day; they were
allowed their normal diet on the second day after surgery.
After surgery, rats were assessed by B-scan ultrasonography
every 3 days. Grafted vessels were then harvested on days 3,
14, and 28, after surgery (8 rats at each time point). We cut
vein graft segments from two sides of the cuff. One segment
was treated with 10% formalin for hematoxylin and eosin
(H&E) staining, Masson’s trichrome staining, and immuno-
histochemistry. The other segments were placed at 80°C to
await western blot analysis. Rats were sacrificed by overdose
of sodium pentobarbital.
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Histology Analysis

We investigated the histology of the grafted vessels by H&E
staining and Masson’s trichrome staining; Masson’s staining
was carried out using a Masson kit (M029) that we acquired
from Shanghai Gefan Biological Co., Ltd. (Shanghai,
China). The thicknesses of the intimal, medial, and adventi-
tial tissues were then determined five times in each section
by two independent researchers to obtain a mean value. The
stained sections of vein graft were then observed using an
Olympus-BX53 microscope (Olympus, Hefei, China) and
data analyzed using Image-Pro Plus 6 software (Media
Cybernetics, Rockville, MD, USA).

Immunohistochemistry

Immunohistochemical staining was carried out in accor-
dance with the manufacturer’s instructions. The sections
were first deparaffinized and rehydrated, then incubated with
30 g/1 of 3% hydrogen peroxide solution at room temperature
for 10 min and then washed 5 times in distilled water. After
deparaffinization, we then performed antigen retrieval with
citrate buffer for 20 min. We then deactivated endogenous
peroxidase by incubating sections in 3% H,0, for 20 min
and blocked the section with 5% bovine serum albumin for
10 min. These sections were then incubated overnight at 4°C
with two antibodies PCNA (D3H8P, #13110, 1:5,000; Cell
Signaling Technology Companies, Shanghai, China) and
VCAM-1 (EPR5047, AB134047, 1:500; Abcam Biological
Companies, MA, USA). The next morning, sections were
washed 3 times, and then incubated for 1 h in biotinylated
secondary antibody (horseradish peroxidase [HRP] Affini-
Pure Goat Anti-Rat IgG; BS10043, BS12478, Bioworld
Technology Co., Ltd, Shanghai, China) working solution
and then HRP-conjugated streptavidin working solution. The
sections were then washed in phosphate-buffered saline
(PBS; pH 7.2) for 5 min. Positive immunostaining was
visualized by diaminobenzidine tetrahydrochloride with
hematoxylin as a counterstain. Finally, the sections were
dehydrated, mounted, and sealed. An image signal acquisi-
tion and analysis system (Olympus-BX53) was used for
image acquisition. Positive cells were defined as those con-
taining a brown deposit and were detected in random micro-
scopic fields at high magnification (200x).

Western Blot

Each tissue sample was mixed with 200 pl of protein lysate
(RIPA P0013B) and homogenized. Samples were then lysed
for 30 min, centrifuged for 10 min (4°C and 12,000 rpm), and
the supernatants were collected. We then used the bicincho-
ninic acid protein concentration determination kit (PC0020,
Solarbio Co., Beijing, China) in accordance with the manu-
facturer’s guidelines. Sodium dodecyl sulfate polyacrylamide
gel electrophoresis was then used to separate the proteins in
each lysed sample; for each sample, we loaded 20 pg of total

protein. Electrophoresis was carried out at 80 V for 30 min or
120 V for 70 min, depending on the size of the proteins
involved. After electrophoresis, we transferred the separated
proteins from the gel to a polyvinylidene difluoride (PVDF)
membrane in an ice bath (at 300 mA for 60 min). Next, we
diluted the antibodies in PBS and incubated the membranes
with the primary antibodies at 4°C overnight. Three antibo-
dies were used: PCNA (1:1,000 dilution, D3H8P, CST, USA),
anti-Vcaml (1:3,000 dilution, Abcam, ab134047, USA), and
anti-B-tubulin (1:2,000 dilution, GB11017, Servicebio, USA).
The following morning, the membranes were washed in PBS
and then incubated with a secondary (goat anti-mouse IgG-
HRP; 1:3,000 dilution; SE131, Solarbio, USA) for 1 h at
20°C. The membranes were then washed 5 times with Tris
Buffered Saline Tween (TBST); we then added electrochemi-
luminescence (ECL) coloring solution (PE0010, Solarbio Co.,
Beijing, China). We then exposed photo on the PVDF film
(3300016-7Q, Hefei, China). Separated immunoreactive
bands were then visualized and analyzed by Odyssey v1.2
software (LI-COR, USA).

Statistical Analysis

Data are presented as mean + standard deviation and were
processed using SPSS version 21.0 software (Chicago, IL,
USA). Because the data followed a normal distribution,
comparisons among multiple groups were analyzed by
one-way analysis of variance. Comparisons between two
groups were analyzed by Fisher’s least significant difference
test. A P-value <0.05 was considered statistically significant.

Results
Cardiovascular Characteristics

Following vein transplantation, color Doppler ultrasound
examination for all groups confirmed that all blood vessels
were unobstructed, and that graft blood vessel pulse and
blood flow were stable; blood flow was maintained at
60-170 cm/s, and the pulse was maintained at 270 to
420 bpm. After the rats were anesthetized and an incision
made, we observed that the grafted veins were well filled and
pulsating. After ligating the two ends of the blood vessels,
we found that the veins of rats in the control group were
significantly narrower than the BSP treatment group
(P < 0.05). The transplanted blood vessels presented with
differing degrees of stenosis when examined 14 and 28 days
after surgery; the grafted veins in the control group at 28 days
were significantly narrower than those of the rats in the HBG
group (Fig. 1; P <0.05).

BSP Reduced Intimal and Medial Thickening
in Vein Grafts, as Determined by Staining with H&E
and Masson’s Trichrome

In order to evaluate the effect of BSP on intimal and medial
hyperplasia, we performed H&E staining and Masson’s
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Figure 1. At 3, 14, and 28 days, we took out the graft vein and saw the graft vessels thickening and pulsing regularly. Color Doppler
ultrasound was performed in rats after venous transplantation. The results indicated that all the transplanted vessels were unobstructed.

d: days.

trichrome staining on days 3, 14, and 28 after surgery. There
was no statistical difference between the gel group and the
control group (P > 0.05). There were no significant differ-
ences between the control group and the gel group in terms
of the thickness of the intima and media at 3, 14, and 28 days
after grafting. Therefore, it was evident that the Pluronic
F-127 gel had no effect on the thickness of the medial
membrane and intima of the vein grafts.

Next, we measured the thickness of the intima; the intima in
the control group was significantly thicker than in the HBS and
LBS groups (P <0.01). Results also showed that the intima of
the LBS group was significantly thicker than that of the HBS
group at 14 and 28 days (Fig. 2B; Table 1; P < 0.05).

Similarly, we also measured the thickness of the media, at
14 and 28 days, and the thickness of the media in the HBS
and LBS groups was significantly reduced when compared
with the control group (P < 0.01). Compared with the LBS
group, the thickness of the media in the HBS group was
significantly smaller (Fig. 2C; Table 1; P < 0.05).

In addition, the intima-to-media ratio in the HBS and LBS
groups was significantly lower compared with that of the
control group (P < 0.01). Compared with the LBS group,

the intima-to-media ratio was significantly lower in the HBS
group on days 14 and 28 (Fig. 2E; Table 1; P < 0.05).

BSP Reduced Cell Proliferation in Intimal and Medial
of the Vein Graft, as Determined by
Immunohistochemistry and Western Blotting

The main components of the intima and media of vein graft
are endothelial cells and smooth muscle cells, respectively'®.
We performed immunohistochemistry analysis and western
blotting to determine the localization and levels of PCNA, an
indicator of cell proliferation status, in order to explore the
proliferation of endothelial cells and smooth muscle cells.
There was no statistical difference between the gel group and
the control group (P > 0.05); thus, the HBS and LBS groups
were directly compared with the control group. With
increasing time, the levels of PCNA in the transplanted veins
gradually increased. BSP inhibited the production of PCNA,
and this inhibitory effect increased as the dose of BSP
increased (Fig. 3B, C; P <0.05). These results indicated that
BSP can inhibit the proliferation of both endothelial cells
and VSMCs.
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Figure 2. Bletilla striata polysaccharide inhibited the proliferation of the intima and medial membrane of the vein. (A) No significant
difference was found in the four groups at 3-day (200) time points, and the vessel wall thicknesses of HBG and LBG at 14-day (200x) and
28-day (100x) time points were decreased compared with the control group. The arrows indicate the intima, mesentery, and tunica
adventitia of the blood vessels. (B) The change of intimal thickness, (C) the change of medial thickness, (D) the change of adventitia thickness,

(E) intima-to-media (/M) ratio. *P < 0.05, **P < 0.01.

a: adventitia of graft; i: intima of graft; m: middle venous membrane of graft.

BSP Inhibited the Expression of VCAM-1 Protein in vein
Grdfts, as Determined by Immunohistochemistry and
Western Blotting

Finally, we performed immunohistochemistry analysis and
western blotting of VCAM-1. Compared with the control

group, there was no inhibition of VCAM-1 secretion in
response to BSP treatment when tested 3 days after surgery.
However, on days 14 and 28, it was evident that BSP treat-
ment had significantly inhibited the production of VCAM-1
(P <0.01). Furthermore, compared with low-dose BSP, the
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Table 1. The Thickness of Intimal, Medial, and Adventitia (um).

Group Time (days) Control Gel LBG HBG Analysis
Intima of graft 3 18.90 + 0.15 20.59 + 0.07 1633 + 0.19 29.65 + 0.23 ANOVA
14 139.40 + 1.93 149.58 + 1.62 57.14 + 0.94** 31.08 + 0.72%* ANOVA
28 257.03 + 2.74 286.98 + 2.92 120.83 + 1.87%* 6742 + 0.54** ANOVA
Middle of graft 3 3436 + 0.19 3756 + 0.44 3991 + 041 35.14 + 0.36 ANOVA
14 82.50 + 0.92 86.21 + 0.87 56.34 + 0.62** 46.96 + 0.70** ANOVA
28 128.74 + 1.53 13575 + 1.19 89.30 £+ 0.77%* 7121 + 0.84** ANOVA

Note: The values of thickness (n = 6, mean + SD). *P < 0.05, **P < 0.0] compared with the value of control group.

ANOVA: analysis of variance; SD: standard deviation.

inhibitory effect of high-dose BSP also increased (Fig. 4B,
C; P <0.05).

Discussion

Despite advances in CAD therapies, CABG remains the
main surgical treatment, and thus restenosis continues to
plague the patency of vein grafts'®.

BSP is a TCM that is widely used for the regulation of
hemostasis and inflammation®’. BSP has a good anti-
inflammatory effect and inhibits the release of various cyto-
kines that are closely related to the progression of restenosis
in venous bridge vessels®'. Existing literature clearly shows
that an inflammatory response plays an important role in the
restenosis of venous bridge vessels®%. Since BSP is known to
exert anti-inflammatory properties, we hypothesized that
this TCM may represent a potential treatment after CABG
to prevent restenosis.

In the present study, we confirmed that the thickness of
the intima and media of vein grafts significantly decreased
following BSP treatment. In addition, we found that high-
dose BSP inhibited vein graft vessel restenosis more signif-
icantly than low-dose BSP; thus, the effect of BSP on vein
grafts was dose-dependent. Previous studies have shown that
the process of restenosis in venous bridges created in the rat
model normally occurs 2 to 4 weeks after surgery?>. Conse-
quently, we carried out postsurgical analysis on days 3, 14,
and 28. Using a rat model, we found that BSP effectively
prevented the development of restenosis in venous bridges.
Pluronic-F127 gel is a commonly used drug-carrying gel that
is inherently stable and has no inhibitory effect on restenosis
in blood vessels**?°. Therefore, in this study, we used
pluronic-F127 as a carrier for BSP in order to investigate
the effect of BSP on restenosis in venous bridge vessels.

Intimal hyperplasia of vein grafts and the proliferation of
medial smooth muscle cells are two of the most important
factors underlying restenosis®®?’. During surgery, endothe-
lial cells in the venous bridge can be damaged, thus resulting
in platelet adhesion, thrombosis, and vasospasm>®2°. Simul-
taneously, these damaged endothelial cells can increase the
sensitivity of cytokines and induce pathological changes in
the VSMCs. This change eventually leads to dysplasia in the
VSMC cells and their migration to the intima layer, thus
leading to venous bridge stenosis and eventually the

complete occlusion of the transplanted vessels*’>'. PCNA
is an important regulatory protein in the cell cycle, acts as a
cofactor for DNA polymerase to assist in the synthesis of
DNA, and facilitates the entry of cells into S-phase of the cell
cycle. PCNA is also an established marker of cell prolifera-
tion and determines whether a cell will terminate differentia-
tion or continue to proliferate®*>*. Previous studies found
that the blockade of PCNA expression led to an inhibition in
the proliferation, migration, and secretion of the extracellu-
lar matrix of VSMCs, thus controlling the development of
restenosis®>. In our present experiment, we detected the loca-
lization and levels of PCNA by immunohistochemistry and
western blotting and therefore demonstrated that BSP has an
inhibitory effect on the cell proliferation of grafted veins.
Similarly, we found that the inhibition of PCNA by BSP was
dose-dependent.

Previous research has shown that VCAM-1 is closely
related to restenosis in venous bridges*®>’. VCAM-1
belongs to the immunoglobulin superfamily and can be
expressed in endothelial cells, smooth muscle cells, and
macrophages®®. Some previous studies have observed an
early increase in VCAM-1 levels within 6 h of injury, thus
implying that VCAM-1 plays a role in early vascular inflam-
mation and that the early application of a VCAM-1 antibody
could inhibit the development of intimal hyperplasia®®. Our
results demonstrated that BSP inhibited early intimal hyper-
plasia and inflammation by inhibiting the production of
VCAM-1. In addition, as the dose of BSP increased, its
inhibitory effect on VCAM-1 also gradually increased.

Furthermore, although it has been confirmed in recent
studies that the restenosis of a vein bridge is caused by the
proliferation of endothelial cells and the migration of smooth
muscle cells, there is still no perfect drug to inhibit this
pathology™. In recent years, researchers have a number of
drugs, such as paeonol®, rapamycin®', and atorvastatin®?;
however, none of these drugs are satisfactory. Our study
confirmed the effect of BSP on inhibiting the restenosis of
vein grafts in a rat model for the first time. This study pro-
vides a new treatment method for the restenosis of vein
grafts after CABG.

In summary, our current data demonstrate the biological
efficacy of BSP in a rat model of vein graft hyperplasia.
Collectively, our analyses showed that BSP inhibited
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Figure 3. BSP inhibits the expression of PCNA in vein grafts. (A) There was no significant difference in the expression of PCNA in the 4
experimental groups at the 3-day (200 %) time point, and the expression of PCNA in HBG and LBG at the 14-day (200x) and 28-day (100x)
time points was lower than in the control group. The decrease of PCNA in HBG was more than in LBG, and the difference was statistically
significant (P < 0.05). (B) The expression of PCNA by immunohistochemistry. (C) The expression of PCNA changed with time. (D)

Expression of PCNA in western blotting (*P < 0.05, **P < 0.01).
D: days; PCNA: proliferating cell nuclear antigen.

restenosis in the grafted veins and that a high dose of BSP
has a stronger inhibitory effect on restenosis than a low dose
of BSP. However, the specific mechanism of action and
pharmacokinetics associated with the effect of BSP on vas-
cular endothelial cells and smooth muscle cells have yet to

be elucidated. In future, we plan to conduct further research
to identify the specific mechanisms responsible for how BSP
can inhibit restenosis in vein grafts. In this study, high-dose
BSP had a stronger inhibitory effect on restenosis than low-
dose BSP, although the dosage remained small. Further
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Figure 4. BSP inhibits the expression of VCAM-1 in vein grafts. (A) VCAM-|-positive cells were stained brown by immunohistochemical
staining. The decrease of VCAM-1 in HBG is more than LBG, and the difference is statistically significant (P < 0.05). (B) The expression of
VCAM-1 by immunohistochemistry. (C) The expression of VCAM-| changed with time. (D) Expression of VCAM-I in western (*P < 0.05,

P < 0.01).
d: days; VCAM-I: vascular cell adhesion molecule .

studies are now needed to define the optimal therapeutic
dosage of BSP. In the present study, we used rats as experi-
mental animals, which cannot fully represent human reac-
tions and cannot be observed over long periods of time. The
porcine model of artery bypass grafting would be more clini-
cally relevant and appropriate for long-term observations
than the rat model because of the close resemblance between
pigs and humans with regard to the coronary circulation. Our

team will conduct further research on intimal hyperplasia
pathophysiological processes in pigs after CABG and the
impacts of related interventions on grafted veins.

Conclusion

Collectively, our present results confirmed that BSP inhib-
ited intimal hyperplasia and promoted vascular patency in a
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rat model. These positive effects appeared to be associated
with reductions in intimal thickening, cell proliferation in the
vein graft, and the expression levels of VCAM-1. It is clear
that BSP can prevent restenosis in venous bridges, at least to
some extent, thus providing a new treatment option for the
prevention and treatment of restenosis in venous bridges
following CABG surgery. However, while the effects of BSP
seem promising, the long-term effects and clinical signifi-
cance of BSP for CABG surgery still need to be investigated.
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