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Abstract

Aim: The present study aimed to investigate the effect of twelve weeks of combined training
and subsequent eight weeks of detraining on apelin levels in type 2 diabetic women. Methods:
In this experimental study, 30 postmenopausal diabetic women with an age range of 50 to 1°
years, overweight (body mass index: 30.42 + 0.835 Kg / m2) were divided into experimental
(n=15) and control (n=15) groups. The experimental group trained for a 12 weeks. Training
program (3 sessions per week) according to the combined aerobic program ( 50 to 75 percent
of the maximum reserve heart rate) and then resistance training ( 50 to 75 percent of one
maximum repetition) and then experienced three weeks of detraining. The apelin level, insulin,
fasting blood sugar, insulin resistance, and percent body fat were measured. Data were analyzed
by repeated measure ANOVA at a significance level of (p>0.05). Results: Serum Aplin level in  Scan this QR code to see the
the training group increased significantly at the end of the training period (p = 0.04) and accompanying video, or visit

decreased significantly in the detraining period (p = 0.001). Also, these changes compared to the  jahssp.azaruniv.ac.ir

control group was significant (p = 0.016). Fasting blood sugar and insulin levels in the training

group compared to the control had a significant decrease at the end of the training and detraining 1. Assistant Professor of Exercise
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Extended abstract

Background

Type 2 diabetes (T2D) is a chronic metabolic disorder caused by insulin resistance and deficiency in insulin secretion.
T2D and obesity are intimately related to each other so that visceral obesity is a major underlying cause of type 2 diabetes
(1). Adipose tissue, as an endocrine organ, secretes biological mediators known as adipokines including apelin, leptin,
visfatin, and adiponectin (2). Apelin is a new member of peptides secreted from adipose tissue, whose receptor type is
coupled to a G protein (3). Is shown to interact with insulin and contribute in glucose homeostasis exerting an anti-obesity
and anti-diabetic properties It has been indicated that plasma apelin concentration in obese people is as twice as normal
counterparts. Aplin is produced by adipose tissue and cardiovascular stem cells. Insulin and tumor necrosis factor-alpha
(TNF-a) are the main regulators of apelin expression and release (4). However, the most widespread source of the
secretion of this hormone is white fat tissue, and for this reason, apelin is known as an effective adipokine in the body.
Along with other treatment methods, is also exercise training recommended for diabetic patients. Exercise training from
low to high intensity alters hormonal profile and facilitates lipolysis resulting in reduced body fat mass. It is evidenced
that combined training program is the most effective exercise type to reduce body fat mass. A recent study showed that
elevated apelin in obesity and insulin resistance decreased with exercise training and weight loss. In spite of numerous
benefits of exercise training, a period of detraining can compromise the benefits acquired by training. However, little is
known about different aspects of detraining in diabetic patients. Therefore, a question is raised that how a combined
training program affects apelin level and whether it is affected by subsequent detraining in women with T2D.
Methodology
The present study is an experimental research comprised of two groups. Thirty postmenopausal women with type 2
diabetes with an age range of 50 to 65 years, and a body mass of 30.42 + 0.835 Kg / m2, participated in the study and
were randomly divided into experimental (n=15) and control (n=15) groups.
Exercise protocols
The experimental group performed combined exercise program for 12 weeks. Exercise training included aerobic program
(50-75% of heart rate reserve) followed by a circuit resistance program (50- 75 of one repetition maximum) with the
frequency of 3 sessions per week. Circuit resistance training program comprised of nine exercise including wide-grip
lateral pulldown, incline bench press, shoulder press, elbow extension, and flexion, knee extension and flexion, lying leg
curls, and crunches. Each movement was performed with 12 repetitions in 3 rounds with 2-3 min rest intervals between
rounds that was followed by 10 minutes of stretching exercises to cool down. Following 12 weeks exercise training an 8-
week detraining was applied to the experimental group. Throughout the study control group was asked to follow habitual
their daily activity.
Measurement:
Serum concentration of apelin, insulin, fasting sugar, and insulin resistance, and percent body fat were measured before
training, following the intervention and after 8 weeks detraining period. Venous blood samples were collected to measure
serum levels of apelin level, insulin, and fasting blood sugar at a rate of 5 ml between 8 and 9 am after eight hours of
sleep and 12 to 14 hours of fasting. In the experimental group, there was the second step two days of rest after the last
training session. Blood sampling time in the present study was considered to control the circadian rhythm between 8 and
9 in the morning .Serum levels of apelin and insulin were measured by ELISA method.
Statistical methods:
Normal distribution of data was determined by Kolmogorov-Smirnov test. Repeated measures analysis of variance was
applied to determine intergroup differences that was followed by Bonferroni post hoc test where significant. Statistical
significance was set at p < 0.05
Results:
After combined training and subsequent detraining on Aplin levels, the results of Repeated measures analysis showed a
significant difference between groups (p = 0.016). Post hoc analysis showed that serum level of apelin in the experimental
group significantly increased following training (p = 0.04). In contrast, elevated apelin concentration in the experimental
group decreased following 8-week detraining period (p = 0.001). Fasting blood sugar, insulin levels, and body fat
percentage also decreased in the experimental group compared to the control (p = 0.001).
Discussion and conclusion:
Literature supports the role of apelin in energy metabolism. Some studies have shown that only those training programs
accompanied by a significant reduction in body weight lead to the improvement of inflammatory or anti-inflammatory
cytokines. Some researchers have also pointed out that apelin affects the levels of insulin resistance in obese Persons,
stimulates glucose consumption and inhibits insulin secretion, and leads to the negative regulation of lipolysis caused by
catecholamines. As the results showed, a significant improvement in apelin, insulin, fasting blood sugar, insulin resistance
@ (3 & | Copyright ©The authors Publisher: Azarbaijan Shahid Madani University
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index (HOMA-IR), and fat percentage was observed following training in the experimental group; Considering that
obesity is the most important factor in the spread of insulin resistance, increasing in apelin and reducing the percentage
of fat can improve insulin sensitivity, which is one of the initial goals of the treatment process.

Conclusion:

According to the results, improvements in apelin and insulin resistance following combined training in women with T2D
can be disappeared with a short period of detraining.
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