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ABSTRACT
Coronary artery bypass graft (CABG) is a common
therapeutic intervention for patients suffering from coronary heart diseases. The aim
of this study was to determine the effect of selected combined rehabilitation exercises
on the expression of thrombospondin-1 (TSP-1) and interleukin-1 beta (IL-1B) genes in
patients following CABG surgery.
In this semi-experimental study, 20 male patients from Afshar
Hospital (Yazd city) after coronary artery surgery were purposefully selected and
randomly divided into combined exercise and control groups. he combined exercise
group engaged in a 10-week program (30 sessions, three per week) comprising aerobic
exercises (15-20 minutes with an intensity of 50-60% of the maximum heart rate) and
resistance exercises (10-20 minutes, encompassing three upper limb movements and
two lower limb movements; each movement included three sets with 10 repetitions
at 30-60% of the maximum repetition). Gene expression was measured using the Real-
Time PCR method. The data were analyzed using the Paired t-test and One-Way
ANOVA at a significance level of P<0.05.
Following the intervention period, a significant decrease in the expression of

Received: 21 Oct 2023 IL-1B was observed. However, no significant difference was noted in the expression of
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Available Online: 19 Feb 2024 The findings suggest that combined exercises, as a non-pharmacological
rehabilitation intervention, can be beneficial for individuals post-CABG by reducing
systemic inflammation.
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Introduction

oronary artery bypass graft (CABG) stands as
the primary treatment for patients with coronary
artery disease (CAD), including angina pectoris
and myocardial infarction, seeking to improve
cardiac perfusion by bypassing blocked arteries. Utilizing
autologous blood vessels for blood flow, CABG involves the
creation of new pathways. Despite inherent challenges,
CABG remains the most effective treatment for reducing
heart disease recurrence and mortality. However, post-
surgical inflammation emerges as a common and
consequential symptom, with interleukin-1 beta (IL-1p)
playing an important role in the inflammatory cascade.

IL-1B has also been reported contributing to myocardial
electrophysiological remodeling, and its inhibition has
shown promise in reducing arrhythmogenesis. The systemic
inflammatory  response  associated with  Coronary
Microembolization is responsible for most complications
after CABG surgery. Thrombospondin-1 (TSP-1), an
important extracellular matrix component, affects the
function of vascular smooth muscle cells, endothelial cells,
fibroblasts, and inflammatory cells, with significant
implications for cardiovascular diseases (CVD). Elevated
plasma levels of TSP-1 have been observed in myocardial
infarction patients compared to those with unstable angina,
and increased TSP-1 levels correlate with major
cardiovascular adverse events.

Numerous studies have shown that TSP-1 is a factor
that is released at high levels in 24 and 72 hours after
mechanical stimulation. Immunohistochemical and
western blot analyses on tissue sections and protein
extracts from CABG-treated samples reveal an increase
in TSP-1 in the intima chambers and CABG-stimulated
environments. Prior research has reported that dynamic
exercises in cardiac rehabilitation (CR) significantly
improve hemodynamic, neurohormonal responses, health
fitness, and disease status after CABG surgery. The use
of concurrent training is important as an appropriate
exercise method in CABG rehabilitation. Considering the
goal of inflammation reduction after CABG,
understanding the role of IL-1p is crucial. Furthermore, a
better understanding of physiopathology in rehabilitation
programs following CABG and exercise approaches is
still needed. In addition to inflammatory factors, changes
in TSP-1 in peripheral blood circulating cells (PBMCs)
can increase our current knowledge in designing exercise
programs. This research aims to determine the effect of a
concurrent training program on the expression of IL-1p
and TSP-1 genes in patients after CABG surgery.

Methods

In this semi-experimental study, twenty male patients
post-coronary artery surgery from Afshar Hospital (Yazd

city) were selected according to available methods and
randomly divided into two groups of combined exercises
and control groups. The combined training program
included 10 weeks (30 sessions, three per week) of aerobic
training (15-20 minutes, intensity 50-60% of maximum
heart rate) and resistance training (10-20 minutes, three
upper limb movements, two lower limb movements, each
with three sets of 10 repetitions at 30-60% of maximum
repetitions). Gene expression was measured using the
Real-Time Polymerase chain reaction (PCR) method. Data
were analyzed using paired t-test and analysis of
covariance at a significance level of P<0.05.

Results

In intragroup analyses, the dependent t-test revealed
nonsignificant changes in IL-1p and TSP-1 levels in the
post-test phase compared to the pre-test phase in both
groups. However, covariance analysis demonstrated a
significant decrease in IL-1B and TSP-1 levels in the
combined training group compared to the control group (P
<0.05).

Conclusion

Contrary to previous research findings indicating no
significant differences between control and experimental
groups, our study demonstrated a 5.4% reduction in IL-
1B gene expression following concurrent training in male
CABG patients. This reduction aligns with the recognized
efficacy of aerobic exercise in decreasing inflammation
post-CABG. In addition, high levels of inflammatory
factors predict mortality and future cardiac events in
patients with CVD. Given the pivotal role of
inflammation  in  atherosclerosis initiation  and
progression, reducing IL-1p, a cytokine associated with
inflammation, through combined exercises may decrease
cardiovascular events and improve lung function.
Although a 1.3% decrease in TSP-1 in blood
mononuclear cells was observed post-intervention, this
change was not statistically significant. The results of
studies by Pourhider et al., Olfert et al., and Chen et al.
also revealed a significant decrease in TSP-1 following
exercise interventions, which is in line with our findings
on the effect of physical exercises on TSP-1 gene
expression in single cells. However, the blood
mononuclear cells was not aligned with previous studies,
due to the difference in investigated tissues compared to
our research. The results of this study showed that ten
weeks of combined exercises has a beneficial role in
reducing inflammation in patients after CABG surgery by
reducing the IL-1p in blood mononuclear cells.
Concurrent training can be an opportunity for patients to
participate in CR programs. In addition, CR can be used
as a multifaceted program as a complementary program,
to reduce the factors associated with cardiovascular
complications and also improve the functional capacity
of patients following CABG surgery.
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