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Background: Studies show that apelin vasodilator peptide plays an important 
role in vascular tone and cardiovascular function, but the effect of 
resistance training and comparison of resistance and endurance training on 
plasma apelin has not been well documented. 

Aim: The purpose of the study was to compare the effects of eight weeks of 
resistance and endurance exercise programs on levels of plasma apelin and 
blood pressure in obese postmenopausal women 

Material and Methods: The present study was 24 postmenopausal women 
obese (age: 55.5 ± 5.63 y, height: 154.31 ± 4.69 cm, weight: 72.65 ± 11. 44 
kg, and BMI: 30.62 ± 3.63) were randomly divided into two groups of 12 
people (endurance and resistance) groups (resistance training with 60 to 
80% 1RM, and endurance training with 55 to 70% of heart rate Karvonen). 
Apelin plasma levels and blood pressure 24 h before and 48 h after the end 
of the program were measured. Data were analyzed using repeated 
measures. The significance level was P<0.05. 

Results: The results showed that changes in intragroup and intergroup blood 
pressure decreased significantly and plasma apelin increased in both 
groups, but this increase was not significant (P <0.05). 

Conclusion: Following eight- week resistance training and endurance training 
reduces blood pressure in postmenopausal obese women and were 
significantly associated with increased plasma Apelin but not as significant. 
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1. Introduction 

Menopause, or the normal interruption of 

more than 12 months of menstruation, is an 

inevitable event that occurs around the age 

of 51 [1, 2]. when women spend about a 

third of their lives [2]. Menopause is a 

completely natural phenomenon in a 

woman's life; Menstruation ends due to 

decreased ovarian activity and lack of 

estrogen and leads to the end of pregnancy 

in women. Hormonal changes are one of the 

most important changes during menopause, 

for example, reducing the ratio of anabolic 

to catabolic comparisons in reducing 

physical strength and, muscle volume; In 

meanwhile aerobic power play an important 

role [3]. Increase body fat and reduce lean 

mass (sarcopenia obesity) are associated 

with problems of the joints and bones as 

well as hot flashes of menopausal 

complications which should be given more 

attention [4]. These problems, along with 

aging, can have adverse effects on various 

aspects of women's lives and daily 

activities. However, doing sports activities 

and especially strength training can have 

positive results in improving skeletal 

muscle function and thus improving 

women's quality of life [4]. 

The results of studies have shown that 

postmenopausal women are at greater risk 

for central obesity [5]. Obesity is the most 

important health problem in developed and 

developing countries and can increase the 

risk of various diseases including heart 

attack, osteoarthritis, type 2 diabetes, 

stroke, high blood pressure and other 

diseases. Fat tissue is not just an inactive 

tissue that stores energy rather, it is an 

active endocrine organ that produces and 

expresses various biological substances. 

Adipose tissue also plays a central role in 

regulating energy homeostasis. This tissue 

exerts its regulatory effect by producing 

hormones called adipokines. 

There are several adipokines: 

Interleukin 6, Resistin, Tumor Necrosis 

Factor TNF-α, Vaspin, Adiponectin, 

Apelin, and Omentin. Recently, a new 

protein called apelin, an adipokine, was 

discovered in 1998 by Professor Fujino. 

This hormone is a peptide that acts on the 

APJ receptor. Apelin is made up of 36 

amino acids, which in turn are derived from 

77 amino acids (periapropylene) [6]. It has 

been shown that various factors can affect 

the secretion of adipokines, including 

exercise. 

Exercise can also be effective in 

different ways [7] depending on its intensity 

and duration be [8]. In women, there is a 

sharp increase of 6% [9, 10]. High blood 

pressure is one of the most common and 

important health threats. About a quarter of 

all deaths in the elderly are due to high 

blood pressure or complications [11]. 

Chronic hypertension is a common and 

asymptomatic disease caused by general or 

functional disorders and is called primary or 

idiopathic hypertension [12]. High blood 

pressure is one of the major problems of the 

health system and it has side effects such as 

heart failure, stroke and kidney failure. It is 

often referred to as the latent killer due to 

the lack of symptoms [7]. Hypertension in 

adults to increase systolic blood pressure ≥ 

140 mm/hg and/ or diastolic blood pressure 

≥ 90 mm/hg is said alone or together [13]. 

Increased arterial blood pressure is more 

important in developing countries hypertension 

as a common, asymptomatic, and usually 

treatable disease and if left untreated, it can have 

deadly consequences [14]. Hypertension is the 

most common disorder as a risk factor in the 

diagnosis of myocardial infarction, stroke 

peripheral vascular disease and the main factor 

in the development of cardiovascular disease 

and its mortality [15, 16]. 
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Researchers have suggested that a 

peptide imbalance called apelin causes 

increased cardiac arrest [15]. Various 

factors are involved in balancing the 

physiological process of the cardiovascular 

system, including antihypertensive peptide, 

or apelin, which is thought to play a key role 

in cardiovascular function and makes 

changes in blood pressure. 

2. Materials and Methods 

In the present study, 24 obese 

postmenopausal women were randomly 

divided into two groups of resistance 

training (12 people) and endurance training 

(12 people). They participated voluntarily 

in a purposeful selection method according 

to the criteria for entering the research and 

announcing their participation. Exclusion 

criteria included: cardiovascular, hepatic, 

renal, metabolic, diabetic and muscular 

diseases. Also, all subjects in the project 

were approved by a physician in terms of 

general health. However, the subjects were 

fully aware of the training and research 

conditions. However, after explaining the 

objectives and implementation of the 

research process and the researcher's 

expectations of the subjects in observing the 

above-mentioned cases, they signed the 

consent of the informed participant in the 

research. In addition, subjects were asked to 

control their diet three days before blood 

sampling and follow the nutrition reminder 

questionnaire completed by themselves and do 

not make any changes in it. After checking the 

health status by a questionnaire to perform 

physical activity and weight measurement, 10 

cc of blood was taken from the vein of the arm 

in the elbow area by a laboratory specialist. 

Blood sampling was taken 24 hr before and 

48 hr after the last training session and after 

12 hr of fasting. 

Blood pressure was measured using a 

standard mercury sphygmomanometer. 

This measurement was taken before Bruce 

test in pre-test and post-test and in a sitting 

and comfortable position and left hand. 

Subjects in the resistance group (60 to 80% 

of a maximum repetition that includes: foot 

press, lat pool of front, chest press, shoulder 

press, double and triple arm movement) did 

eight- week resistance training and in the 

endurance group they did eight- week 

endurance training (save 55 to 75% of your 

heart rate, which includes 20 to 26 min of 

walking on a treadmill). Blood samples 

were then stored in EDTA anticoagulation 

tubes (CBC). We then centrifuged for 20 

min at 3000 rpm and plasma was separated 

and stored in disposable tubes with a door 

at -20°C in the freezer to be measured at the 

same time as the final blood draw. Plasma 

apelin surfaces were made with 

EASTBIOPHARM brand which made in 

China. ELISA method with ELISA device 

GDV Italy was used for 20 min at 3000 rpm. 

The sensitivity of the experiment was 

(P<0.05). After collecting and entering data 

in SPSS software environment version 22, 

raw data were analyzed. Descriptive 

statistics were used to calculate the central 

tendency and dispersion indices and plot the 

variables after confirming the normality of 

data distribution by Shapirovilk test and 

ensuring homogeneity of variances by 

Leuven test using repeated measures 

statistical test. Intra-group and inter-group 

changes were performed. The significance 

level was considered (P <0.05; Table 1). 
 

Table 1. Central orientation measurements and data scatter 

Indicators 
Resistance 

training 

Endurance 

training 

Age (year) 63.5±5.55 61.4±12.55 

Height (cm) 44.11±65 .72 52.6±25.75 

Weight (kg) 69.4±31.154 97.2±50.157 

BMI (kg/m2) 63.3±62.30 25.2±55.30 
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3. Discussion and Results 

In this study, plasma aplin levels between 

groups showed significant changes 

(P<0.05), however, this increase was not 

significant within the group, but this 

increase was greater in the endurance 

training group (P>0.05). There was also a 

significant decrease in blood pressure in 

both groups (P<0.05), but this decrease was 

greater in the endurance training group 

(P>0.05; Table 2; Figures 1, 2). 

The results of the present study showed 

that after eight- week resistance training, 

plasma apelin levels were not significant 

despite the increase. Also, the results of the 

present study showed that after eight- week 

resistance training, blood pressure levels 

were significant. At the time of the study, a 

study examining the effect of resistance 

training on plasma apelin was not found. 

The results of the present study also 

showed that after eight- week endurance 

training, plasma apelin levels were not 

significant despite the increase. Also, the 

results of the present study showed that 

after eight- week endurance training, blood 

pressure levels were significant despite the 

decrease. 
 

Table 2. Intragroup and intergroup changes in plasma apelin values and blood pressure 

Variable Group 

Average ±  

Standard deviation 
Intragroup changes Intergroup changes 

Pre-test Post-test F 
Significance 

level 
F 

Significance 

level 

Plasma 

apelin 

Resistance 51.48±15 51.78±10.68 
0.137 0.719 414.141 0.008* 

Endurance 47.18±4.29 48.11±2.78 

Blood 

pressure 

Resistance 12.42±1.27 11.14±1.34 
132.30 0.002* 1315.137 0.001* 

Endurance 13±1.41 11.28±0.95 

*Significance level (P<0.05) is considered 
 

 
Figure 1. A comparison of eight- week resistance and endurance exercise program on levels of plasma apelin in 

obese postmenopausal women 
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Figure 2. A comparison of eight-week resistance and endurance exercise program on blood pressure in obese 

postmenopausal women 

 

Chen et al. (2012) showed that four- 

week swimming training increased 

applause and decreased blood pressure in 

male rats [10]. Zhang et al. (2006) showed 

that nine- week swimming training reduced 

systolic blood pressure and increases apelin 

and APJ in hypertensive mice [17]. Larry et 

al. (2014) Showed that 12- week aerobic 

exercise increases apelin in obese elderly 

women with hypertension [18]. Kazemi et 

al (2014) showed that six-week aerobic 

exercise increases plasma apelin 

concentration and decreases plasma glucose 

and insulin [12]. Shaibani et al. (2012) 

showed that rast training significantly 

reduces plasma apelin in female runners [7]. 

In the present study, plasma apelin 

levels in both groups were not significant 

despite the increase, but blood pressure in 

both groups showed a significant decrease 

which was in line with the research of 

Nikolaos et al. (2012) [9], Chen et al. (2012) 

[10], Zhang et al. (2006) [17] and Larry et 

al. (2014) [18]. 

4. Conclusions 

According to the results of the study, it 

cannot be said conclusively that eight- week 

resistance training has no effect on plasma 

apelin in obese postmenopausal women. 

Eight- week resistance training 

significantly reduces blood pressure in 

obese postmenopausal women. 

Due to little research, the effect of 

endurance training and lack of research on 

resistance training on plasma apelin is 

suggested. It is suggested that more 

research should be done on this hormone 

with different intensities in different groups 

of society. 
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