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Introduction: Cardiovascular diseases are one of the major causes of death in the
world and physical activity is one of the most effective ways to help improve the
cardiovascular condition. This research aimed to investigate the serum cardiotrophin-
1 (CT-1) levels and rate pressure product (RPP) of cardiac patients undergoing
coronary artery bypass surgery (CABG) or percutaneous coronary intervention (PCI)
in response to a course of moderate-intensity aerobics exercises.

Methods: 30 cardiac patients, with a mean age of 55 + 6.08 years, and a mean weight
of 80.35 + 14.13 kg were randomly assigned into two training (n=15) and control
(n=15) groups, two months after their CABG or PCI surgery. The training group
practiced for eight weeks and three 45-minute sessions per week on a treadmill and
a manual ergometer with an average intensity between 45 and 70% of the reserve
heart rate and 7 to 15 points on the Borg rating of perceived exertion (RPE) scale.
Blood samples were drawn from both experimental and control groups 48 hours
before the first session and 48 hours after the last session. For data analysis, mixed
model analysis of variance (ANOVA) was performed at the significance level of
P<0.05. The Graph Pad software (Prism) was used to draw the graphs.

Results: No significant changes in CT-1 serum levels were observed in the training
(p=0.382) and the control group (p=0.753), however, there was a significant decrease
in RPP only in the training group (P=0.041) and no significant change was observed
in the control group (P=0.753).

Conclusion: Moderate-intensity aerobic exercise causes a significant decrease in
RPP without increasing serum CT-1 levels in heart disease patients undergoing
CABG or PCI, which indicates a decrease in oxygen consumption of heart tissue.
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Introduction

Despite the deaths caused by COVID-19, in recent
years, cardiovascular diseases, with 18.6 million deaths
per year are still the leading cause of death in the world.
The most common treatments for coronary artery
occlusion are percutaneous coronary intervention (PCI)
and coronary artery bypass surgery (CABG). The
evidence shows that after interventions and surgery,
these patients need post-surgery care and they have to
follow a special lifestyle. Cardiotrophin-1 (CT-1) is an
effective factor in the cardiac tissue shape and functions
and an effective new marker in heart diseases. CT-1isa
protein hypertrophy factor, whose target tissue is the
heart. The relationship between CT-1 and hemodynamic
hypertrophic effects can cause changes in heart rate and
blood pressure. The product of the heart rate in systolic
blood pressure, known as the rate pressure product
(RPP) or double product, is an indirect indicator in the
measurement of oxygen consumption of the
myocardium, and it is of double importance in heart
patients. Research shows that physical activity can be
associated with a 35% reduction in mortality from
cardiovascular diseases. However, the effect of regular
aerobic activity on these factors in a sample of cardiac
patients remains unknown. Therefore, this research
aimed to clarify the effect of moderate-intensity aerobic
exercise on the serum cardiotrophin-1 factor
concentration and RPP in cardiac patients who
underwent CABG or PCI surgery.

Methods

This research is a quasi-experimental and applied study
that was conducted using a pre-test and post-test
experimental design. 30 cardiac patient with a mean age
of 55 + 6.08 years and a mean weight of 80.35 + 14.13
kg were randomly assigned into two training (n=15) and
control (n=15) groups, two months after their CABG or
PCI surgery. Blood samples were drawn before and 48
hours after exercise to measure cardiotrophin-1 (CT-1).
Blood samples were collected in EDTA-contained tubes
and centrifuged for 10 minutes (3000 RPM) and the
Elisa kit was used for quantitative assay. Also, heart rate
and blood pressure were measured in the rest period
before and 15 minutes after exercises. The protocol was
conducted for 8 weeks, and three 45-minute sessions per
week on a treadmill and a manual ergometer with an
average intensity between 45 and 70% of the reserve
heart rate and 7 to 15 points on the Borg rating of
perceived exertion (RPE) scale. Cardiac patients
exercised for 15 to 25 minutes on a treadmill and then
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for 10 to 20 minutes on a cadence bike and manual
ergometer with an intensity of 35 to 50 watts. In each
session, 5 to 10 minutes were spent for warm-up and
cool-down. The normality of data distribution was tested
using the Shapiro-Wilks test. To analyze the data, the
mixed model ANOVA test was used at the significance
level of P<0.05 via SPSS-20 software.

Results

No significant changes in serum CT-1 levels were
observed in the training (p=0.382) and in the control
(p=0.753) groups, however, there was a significant
decrease in RPP only in the training group (P=0.041)
and no significant change was observed in the control
group (P=0.753).

Conclusion

In this research, eight weeks of aerobic training with
moderate intensity could not have a significant effect on
the serum cardiotrophin-1 factor levels, however, a
significant decrease in RPP was observed in cardiac
patients who underwent CABG and PCI surgery. These
results support the changes in vascular function and
inflammatory factors. It seems that the secretion of CT-
1 is first affected by the intensity of exercise because it
has been shown that the level of CT-1 increases
immediately after an intense exercise session. A few
hours after the end of the training program, the CT-1
level is adjusted towards the base level. (for reasons that
are not completely clear and probably in response to the
reduction of stress and stimulation caused by the
training intensity on myocytes and the reduction or
cessation of CT-1 release and also caused by the
instability of serum CT-1 level).
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