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ABSTRACT
EE e (o lV[ale BETa[e O o] [STI\V/ES Chronic hypertension causes structural and functional

changes in the heart, ultimately leading to heart failure (HF), which further increases
mortality. The aim of the present study was to examine the effect of intermittent aerobic
exercise on the serum level of Apelin-17 and factors related to blood pressure in patients
with HF.

In this quasi-experimental study, 20 men with HF were selected
based on the inclusion criteria and were randomly divided into exercise and control groups.
The exercise program included interval aerobic training exercise that involved three
sessions per week continued for eight weeks. Fasting blood samples and physiological
variables were measured 48 hours before and after the intervention.

After eight weeks of training, there was a significant increase in the levels of
Apelin-17 (P = 0.039), Ang | (P = 0.005) and FMD (P = 0.008). A significant decrease in the
levels of Ang Il (P <0.001) and SBP (P < 0.001) was observed, but no significant difference
was found in the values of ACE-2 (P =0.234) and DBP (P = 0.363).

According to the results, it can be stated that one of the adaptations of
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Extended Abstract

Introduction

eart failure (HF) is a complex clinical syndrome

caused by various structural or functional

abnormalities of the heart that impair the filling

capacity of the ventricles (2). Despite several
treatments adopted according to the pathology of the disease
and the patient's condition, the mortality rate after the
diagnosis of HF is still high (7). Therefore, HF places a
significant clinical and economic burden on patients and
healthcare systems (3). This highlights the need to adopt
preventive and therapeutic programs in order to reduce the
complications caused by this disease (9). It has been reported
that the serum concentration of Apelin-17 isoform varies
according to the blood pressure category in subjects with
Class 3 obesity. Patients with high blood pressure have been
reported to show lower concentrations of all isoforms (13).
Plasma Apelin-17 levels in ischemic stroke patients
positively correlate with increased peripheral blood flow.
Animal study data have shown that this increase is likely due
to cerebral arteriolar dilatation caused by the vasodilating
effects of Apelin-17, which is mediated through the NO-
cGMP pathway (12). This research shows the importance of
controlling Apelin-17 as a peptide related to cardiovascular
complications in patients with HF. Exercise training
programs are one of the main elements in cardiac
rehabilitation of patients with HF (14). Moderate intensity
continuous exercises are an effective treatment for left
ventricular reconstruction and performance improvement in
these patients (15). However, few, if any, studies have been
specifically conducted to determine the effect of exercise on
variables related to blood pressure, especially apelin-17 as a
peptide related to cardiovascular complications. Therefore,
the aim of this study was to examine the effect of intermittent
aerobic exercise with moderate intensity on Apelin-17 and
some factors related to peripheral vascular resistance in
patients with heart failure.

Methods

In this quasi-experimental research, 20 men were
selected from among patients with heart failure referring to
the Cardiac Rehabilitation Center of Imam Khomeini
Hospital in Ahvaz according to the research inclusion
criteria. After the patients were selected, they were briefed
on the conditions of the research protocol in a meeting, and
their informed consent was obtained prior to commencement
of the research interventions. Research variables were
measured 48 hours before the intervention and 48 hours after
the last training session. To measure height and weight, a
SECA scale and a scale made in Germany were used. The
subjects' blood pressure was measured after 5 minutes of rest
in a sitting position using a Mamiso Set S1800 digital arm
sphygmomanometer. The fasting blood samples of the
patients were taken after blood pressure test. Fasting brachial
Flow-Mediated Dilation (FMD) was measured subjects' left
arm in supine position using an ultrasound machine (UNEX
18G, Japan) and according to a standard protocol (17). Then,
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the exercise group received intervention, while no exercise
intervention was offered in the control group. The exercise
training program included interval aerobic exercise that
involved three sessions per week continued for eight weeks
under the supervision of the researcher. In each session, the
patient did the progressive aerobic exercise for two 10-
minute periods using a treadmill and a stationary bike. Each
phase consisted of 5 stages (three stages of increasing
intensity similar to an ascending pyramid totaling 6 minutes
and two stages of decreasing intensity totaling 4 minutes).
This protocol was performed with a load of 40 to 85% of the
heart rate reserve of the subjects. The target heart rate in the
present study was calculated using Karonen's formula (19).
Paired sample t-tests and analysis of covariance were used
for statistical analysis.

Results

In examining intra-group changes, the results of the
dependent t-test showed that after the exercise intervention
period, there was a significant increase in the levels of Ang
I (P =0.006) and FMD (P < 0.001). A significant decrease
in the levels of Ang Il (P < 0.001), Apelin-17 (P = 0.001)
and systolic blood pressure (SBP) (P < 0.001) was observed,
but no significant difference was found in terms of the values
of ACE-2 (P =0.062) and diastolic blood pressure (DBP) (P
= 0.251). In the control group, there was no significant
change in any of the examined variables (P > 0.05). Results
of covariance analysis showed that changes in Ang | (P =
0.013), Ang Il (P < 0.001), Apelin-17 (P = 0.001), FMD (P
=0.008) and SBP (P < 0.001) were significant in the exercise
group compared to the control group, but no significant
difference was observed between the two groups in terms of
the changes of ACE-2 and DBP (P > 0.05).

Conclusion

The results of this research showed that after the exercise
intervention period, a significant decrease in the levels of
Ang I1, Apelin-17 and SBP and a significant increase in the
levels of Ang | and FMD were observed in the exercise
group compared to the control group. Our results regarding
the effect of interval training on Ang Il plasma values
indicate that participation in aerobic interval training
exercise led to a significant decrease in Ang Il plasma
values. In fact, one of the positive effects of exercise is
modulation of Ang Il signaling following exercise in patients
with HF. Cellular mechanisms in adaptation to aerobic
exercise may possibly affect the sympatho-excitatory
process by reducing oxidative stress and increasing nitric
oxide (20). The renin-angiotensin system can be considered
as a dual functional device that can change its mode as a
vasodilator/multicellular skill, or a vasoconstrictor/cell
proliferation with the balance of ACE2/ACE ratio (23).
Therefore, an increase in the ACE2/ACE ratio leads to a
decrease in Ang Il production and an increase in Ang I levels
and vasodilation, while a decrease in the ACE2/ACE ratio
causes an increase in Ang Il and a decrease in Ang | levels
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and vasoconstriction (23). Our results further indicated the
improvement of FMD after the exercise intervention period,
and this functional dilatation of the blood flow can be related
to the reduced peripheral resistance of the wvessels in
adaptation to exercise training (24). The improvement of
FMD in the present study can be justified as a vascular
adaptation to training sessions. Vascular endothelial
function is essential for maintaining vessel wall health and
vasomotor control. These functions are due to the production
of numerous atacoids, especially nitric oxide (NO) (25).
According to the results of the present research, it can be
argued that one of the effective factors in reducing systolic
blood pressure in patients with HF is vascular adaptations
following exercise which leads to improved endothelial
function. Overall, the findings of this research showed that
eight weeks of intermittent aerobic exercise increased the
level of Apelin-17 and regulated the enzymes affecting
blood vessels, which reduced the peripheral pressure of
blood vessels, and thus facilitated blood flow in patients with
HF. This suggests that moderate-intensity aerobic interval
exercise can be beneficial for patients with HF.
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