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Conference Introduction 
Dear Participant, 

In the past, the Silk Road connected various commercial networks, symbolizing 

international exchanges in scientific, cultural, and commercial domains. Today, it remains a 

representation of global interactions and can play a significant role in scientific and sports 

diplomacy. In this conference, emphasis is placed on the role of our country, Iran, situated 

along the main route of the Silk Road, serving as a bridge between the East and the West. It 

can contribute to strengthening international relations, particularly in the field of sports. 

Nowadays, the role of sports in individual and societal life is prominent, and what our country 

needs is a scientific and practical approach in various sports sciences. In this regard, 

presenting the latest scientific achievements and implementing them can lead to sustainable 

development in this field. 

 

 

 

 

 

 

 

 

 

 

The 2nd Biennial International Congress on New Challenges of Sport Sciences and 

Health on the Silk Road aims to bring together academics, students, executive managers, 

athletes, and all enthusiasts for collaborative thinking, exchanging the latest fundamental, 

developmental, and applied achievements. The focus is on moving towards meeting the health 

needs of society, with an emphasis on sports sciences and national and international 

development. The conference is organized by the Faculty of Physical Education and Sports 

Sciences at the University of Tabriz, Tabriz of Iran, with the participation of prominent 

domestic and foreign scientists and researchers. The first edition was held virtually on 

February 27 and 28, 2022, and this year, we are honored to organize the second edition on 

February 20 and 21, 2024. 

This conference provides a valuable opportunity for scientific exchanges and sharing 

research findings to enhance the scientific and practical level in the field of sports sciences 

and related disciplines. Side sessions, in the form of specialized scientific workshops, 

addressed challenges and perspectives in sports sciences, creating a suitable and efficient 

space for the active participation of sports science specialists to enhance scientific 

collaboration. It is hoped that the results of this conference will effectively contribute to 

formulating scientific programs and increasing public participation in sports, ultimately 

achieving high goals in sports and health for various segments of society. 

 
Scientific Secretary of the Conference, 
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Evaluate the effect of functional exercises at home and in the gym on new metabolic 

indicators in obese women aged 20 to 45 years 
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ABSTRACT 

Obesity and overweight have become a common health problem worldwide, and its prevalence is 

increasing as a global epidemic (1). According to the report of the World Health Organization, at 

least 2.8 million adults die every year due to being overweight or obese (2) Overweight and 

obesity with increased mortality and many complications including diabetes, heart diseases. It is 

associated with vascular, musculoskeletal, cancers and many other diseases and greatly increases 

the risk of metabolic syndrome (3). 

Excessive accumulation of body fat causes a series of abnormalities and metabolic diseases, 

including insulin resistance, dyslipidemia, non-alcoholic fatty liver disease, B cell dysfunction, 

pre-diabetes and type 2 diabetes. Be (4). The most dangerous is the high amount of visceral 

adipose tissue (VAT). Unlike subcutaneous adipose tissue, VAT is a metabolically active tissue 

and is associated with dyslipidemia, insulin resistance, and hypertension (5). MetS is associated 

with visceral obesity (6). People with metabolic syndrome have two to three times the risk of 

developing cardiovascular disease and five times more risk of developing diabetes (7). 

The trend of obesity and metabolic syndrome is increasing dramatically worldwide. MetS is a 

cluster of metabolic disorders that include abdominal obesity, insulin resistance, dyslipidemia, 

IR-induced hypertension, and inflammation. Various epidemiological studies have shown a 

strong relationship between these risk factors and the occurrence of other chronic diseases such 

as gastrointestinal cancer, cardiovascular diseases, diabetes, or even premature mortality (8). At 

the molecular level, IR is the main cause of MetS pathogenesis (9). MetS is characterized by 

certain criteria defined by the International Diabetes Federation. This classification is based on 

the combination of at least three of the following five factors: visceral obesity, increased serum 

triglycerides, low HDL cholesterol, arterial blood pressure, and increased serum glucose (10). 

Therefore, developing strategies to prevent and treat MetS, overweight and obesity is of great 

importance. 

Insulin resistance (IR) includes a decrease in the sensitivity of muscle and adipose tissue to insulin 

and a decrease in the ability of the liver to suppress glucose production in and outside the liver 

(11). Insulin resistance is considered a risk factor for type 2 diabetes and cardiovascular disease 

(12). Insulin resistance and dysfunction of pancreatic beta cells are important factors in the 

pathophysiology of diabetes and pre-diabetes (13). TyG index is the product of triglyceride and 

fasting blood glucose and is also used as a surrogate indicator of IR among adults (14). The TyG 

index is also used in the diagnosis of metabolic syndrome (15). Studies show that triglyceride-

glucose index (TyG) and triglyceride-glucose index related to body mass index (TyG-BMI) is a 

very good indicator for diagnosing insulin resistance, which is considered as a vital pathological 

mechanism (16). Researchers introduced an alternative index, body fatness index (17). Unlike 

BMI, BAI provides a corrected percentage of body fat in men and women without statistical 

correction. BAI calculation does not require body weight measurement. Therefore, body fat index 

is defined as the non-linear ratio of hip circumference to height. In addition, fat accumulation 

mailto:zahranzri145@gmail.com
mailto:mostafa.rahimi20@gmail.com
mailto:email@gmail/yahoo.com


002231-77177 

   

16 
 

های همایش دوسالانه بین المللی چالش
نوین علوم ورزشی و تندرستی در جاده 

  2041 –تبریز  -ابریشم، ایران

Biennial International Congress on New 

Challenges of Sport Sciences and Health 

on the Silk Road, Iran- Tabriz- 2024 

product (LAP) and visceral obesity index (VAI) are two new indices that are used to estimate 

visceral obesity (18). VAI, introduced by a group of researchers, includes anthropometric 

parameters (BMI and WC) and lipid parameters (TG and HDL-C) (19). LAP and VAI have been 

proposed as simple and useful indicators of MetS in recent studies (20). The metabolic syndrome 

Z-score (Z-score) indicates the severity or potential risk for MetS. It has been shown that Z-score 

is related to other metabolic risk markers such as insulin and adiponectin and predicts the long-

term risk of T2D and CVD (21). 

Non-pharmacological interventions, including regular exercise, diets and a combination of the 

two, are known as the first step in controlling metabolic diseases. The beneficial effects of 

exercise on metabolic diseases, including metabolic syndrome, are known. Exercise can reduce 

blood pressure, improve lipid profile, improve insulin resistance, and reduce visceral fat 

accumulation or central obesity in patients with metabolic syndrome (22). Due to the high 

prevalence of inactivity around the world, lack of time and significant social and economic costs, 

efficient intervention strategies have been created to deal with the harmful effects of inactivity. 

Since 2015, it has become customary to use a home exercise program that provides access to 

exercise for all people (23). 

Functional training is a form of physical activity that can be changed according to any fitness 

level and causes more muscle growth than repetitive aerobic exercises, and as a result, improves 

cardiovascular endurance, strength and flexibility. Functional training emphasizes multi -joint, 

functional movements through high intensity interval training (HIIT) and muscle strengthening 

exercises (24). In functional exercises, the muscles involved in daily activities are trained to make 

a person strong to perform daily tasks and activities, reduce the risk of injury and functional 

weakness, and also improve the quality of life (25). 

In the field of physical activity and sports, home training and online training have become very 

popular. One of the main reasons for not exercising is lack of time (26). Exercises at home are 

accessible to all people (27). Home exercise programs allow for privacy, which is a major concern 

for most overweight and obese individuals (28). Also, due to the existing conditions during the 

COVID-19 epidemic, restrictions, quarantines and closure of sports centers (66), many people 

are confined to their homes to do physical activity (29).Sports training at home has several 

advantages compared to training in the gym, including that home training is often more affordable 

than training in the gym (30) and is accessible to all people (27). 

The current research is a semi-experimental research with a pre-test and post-test design. Among 

the population of non-athletes women, who were examined in terms of underlying diseases, some 

people were selected as samples. The criteria for inclusion in the study include women with an 

age range of 20-45 years, a body mass index above 25 kg/m2, no history of specific diseases, no 

adherence to diet, medication or special supplements, and no long-term exercise history of more 

than 2 months in It was 2 years ago. 

The number of 45 subjects was randomly divided into 3 groups of 15 people: control group, 

training group at the gym and training group at home. 48 hours before the start of the training 

protocol, blood samples were taken from the elbow vein of all participants in resting conditions 

with at least 8 hours of fasting by a trained nurse at 8 to 9 am. The exercise groups performed 

functional exercises (in the gym or at home) for 10 weeks. The control group did not participate 

in any exercise program during this period. The training sessions were conducted in the gym 

under the supervision of the expert trainer, and the training sessions at home were provided to the 

participants by sending the weekly training program on WhatsApp. In this study, functional 

training protocol was used three days a week on non-consecutive days for 10 weeks. The exercise 

protocol consisted of 15 minutes of warm-up (stretching movements, walking and jogging) before 
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the main program and 15 minutes of cooling down after the exercise program. 48 hours after the 

last training session, blood sampling and other tests were done as in the pre-test conditions. 

The data obtained from the dependent variables of the research were analyzed with the help of 

SPSS version 25 statistical software. The normal distribution of the data of each variable was 

checked using the Shapiro-Wilk statistical test. In most of the variables, the condition of normal 

distribution and other conditions of parametric statistics were met, so we used the inferential 

statistics method of analysis of covariance (ANCOVA) to analyze the post-test data. We also used 

paired t-parametric test to check intra-group differences. A significant level of 0.05 was 

considered. 

The subjects who participated in this study had an average age of 36 ± 5.11, an average weight 

of 86.9 ± 11, an average height of 165.09 ± 5.87, and an average BMI of 31.8 ± 2.9. The 

information related to the individual characteristics of the subjects, including age, height, weight 

and body mass index, separated by groups and at the time of the pre-test, is presented in the form 

of average and standard deviation in the table below. 

 

 

Table1: Physical and physiological characteristics of subjects in research groups 

group          

Variable 
age height weight 

body mass 

index (kg/m2)) 

control 1/59±34/40 5/16± 167/93 
10/08± 

90/91 
2/87±32/2 

Exercise at 

gym 
1/04± 38/55 5/34± 163/53 

11/14± 

83/78 
3/06±31/24 

Exercise at 

home 
2/48±34/77 6/34± 163/8 

11/35± 

86/01 
2/87± 31/95 

 

According to the findings of this study, 10 weeks of exercise in the gym caused a significant 

decrease in body weight, body mass index, hip circumference and BAI index in obese women 

compared to the control and home exercise groups, but on the levels of glucose, serum insulin, 

HOMA-index IR and HOMA-β, TyG-BMI, TyG-WC, TYG and LAP index, VAI and Z score and 

waist size of obese women had no significant effect. However, functional strength and aerobic 

exercises in sports clubs and under the supervision of a sports coach are another relatively 

effective training strategy for obese and overweight people, and these people can be encouraged 

to do these exercises. 
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ABSTRACT 

 

Diabetes is known as a metabolic disease characterized by a hyperglycemic state caused by 

impaired insulin action, insulin secretion, or both (insulin resistance). Complications, damages, 

costs, and reduced quality of life caused by diabetes have brought about a wide attention to this 

metabolic disease. According to the spread of this disease in the world, it is estimated that more 

than 578 million people will be affected by it in 2030 and 700 million in 2045 [1].  

Oxidative stress refers to the overproduction of free radicals and the reduction of free radical 

scavenging enzymes, which are increased in animals and people with diabetes [2]. Increased 

levels of reactive oxygen species (ROS) in diabetes may be due to decreased production of 

antioxidants catalase (CAT-enzymatic/non-enzymatic), superoxide dismutase (SOD) and 

glutathione peroxidase (GSH-Px). A decrease in the levels of these enzymes makes tissues 

susceptible to oxidative stress, thereby leading to the development of diabetes complications [3].It 

has been shown that the formation of ROS leads to beta cell dysfunction from the inflammatory 

cytokine pathway and autoimmune reactions in type 1 diabetes [4]. 

 

One of the factors affecting lipid peroxidation is malondialdehyde (MDA). The increase of MDA 

at the cellular level damages the genomic structure and proteins and can lead to the creation of 

defective proteins and disease. It is worth mentioning that the amount of MDA increases in the 

cells and tissues of diabetic laboratory animals [6]. 

Also, many people with diabetes who have poor blood glucose control have a dyslipidemia such as 

increased triglycerides (TG), cholesterol, low-density lipoprotein (LDL-C) and decreased high-

density lipoprotein cholesterol also experience (HDL-C) [7]. An increase in glucose and insulin levels 

along with blood lipid disorders in patients with diabetes, along with oxidative stress, provides the 

basis for the occurrence of various disorders, including insulin resistance [8]. 

In addition to glucose metabolism disorder, the diabetes can increase in harmful blood lipid and an 

increase in oxidative stress. So far, no research has been done regarding the simultaneous effect of 

creatine supplementation and swimming exercise on insulin sensitivity, oxidative stress indices, lipid 

profile and homocysteine in diabetes, and therefore, in this research, the mentioned cases were 

investigated in rats diabetized with STZ.  

Materials and methods 

In this study, 40 Wistar rats weighing between 160 and 170 g were randomly divided into four 

groups (n = 10 for each group): 1) Healthy control (Con), 2) Diabetes (Dia), 3) Diabetes + training 
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(Dia+) Tr), 4) Diabetes+training+creatine (Dia+Tr+Cr). At the end of the period of adaptation to the 

laboratory environment, the rats of the diabetic groups (except the healthy control group) became 

diabetic following the pattern of previous studies [24]. Thus, a low dose of streptozotocin (dissolved 

in citrate buffer with pH 4.5) was injected intraperitoneally at a dose of 35 mg/kg. Blood glucose 

level was measured 48 hours after STZ injection. Rats with blood glucose levels above 200 mg/dL 

were considered diabetic [24]. This model mimics the advanced stages of type 2 diabetes in 

humans. Rats that did not reach these glucose values were excluded from the experiment. During 

the study, blood glucose was checked weekly to ensure that inverse diabetes did not occur. 

Biochemical measurements At the end of the training period and 48 hours after the last training 

session, the rats were subjected to an oral glucose tolerance test in fasting condition [26]. To 

perform this method, 10 ml of 20% glucose solution was prepared. Then, glucose was fed to the rats 

in the amount of 2 grams per kilogram of rat weight using gavage technique and blood glucose 

levels were measured at 0, 30, 60 and 120 minutes using a glucometer device (GLUCOCARD01).  

Results 

Body weight, blood glucose and insulin 

In the comparison of body weight between different groups, the results of Tukey's post hoc test 

showed that diabetes caused a significant decrease in body weight compared to the healthy control 

group (p<0.05). Also, the weight loss in the Dia+Tr and Dia+Tr+Cr groups was significant compared 

to the healthy control group p<0.05). Compared to the diabetes group, body weight increased 

significantly in the Dia+Tr and Dia+Tr+Cr groups (p<0.05). Induction of diabetes caused a significant 

increase in AUCg in the Dia, Dia+Tr, and Dia+Tr+Cr groups compared to the healthy control group 

(p<0.05). 

Regard the effect of training and supplementation in diabetic groups, it was found that swimming 

training for 12 weeks caused a decrease of about 22% in the area under the curve compared to the 

diabetic group (p<0.05). Performing swimming training and taking creatine supplement for 12 weeks 

also led to a 52% decrease in the level under the glucose curve p<0.05). 

According to the results of the present study, 12 weeks of swimming training with creatine 

supplementation improves glucose homeostasis and insulin sensitivity by increasing antioxidant 

factors and reducing lipid peroxidation, homocysteine and lipid variables (harmful blood lipids) in 

STZ-induced diabetic rats.  
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Aim: The aim of this study was to investigate effects of high intensity interval training (HIIT) and 

curcumin supplementation on cardiomyocyte miR-208, miR-499 and HSP60 expression level in rat 

model of isoproterenol induced acute myocardial infraction (AMI). Methodology: 40 male rats(200-

250 gr, age: 16 weeks old) were randomized into four groups of Training, Curcumin, Concomitant 

(HIIT+ Curcumin) and Control following intraperitoneal injection of isoproterenol (100 mg/kg) 

for two consecutive days to induce myocardial infarction. HIIT were done for eight weeks, 5 sessions 

a week for 60 min. Each session was included to 10 intervals (each interval for 4 min) of running at 

85-90% of v VO2 peak with 2 min of active recovery at 50 to 60% of v VO2 peak. Curcumin was 

administrated through oral gavage 15 mg/kg a day. Expression levels of miR-208, miR-499 and 

HSP60 genes was evaluated using Real-Time PCR method. Results: All three interventions of 

training, curcumin and their combination (HIIT+Curcumin) significantly elevated cardiac miR-499, 

HSP60 expression level as well as Vo2max improvement; meanwhile, miR-208 expression was 

reduced (p=0.001 under any circumstances). Moreover, the expression levels of miR-208 in the 

concomitant group were significantly lower than HIIT (p=0.03) or curcumin (p=0.049) either. 

Conclusion: All three interventions are likely associated with alleviation of MI complications e.g. 

oxidative stress, ischemia/reperfusion injury and tissue remodeling, through modifications in 

microRNAs expression level. Moreover, a further reduction in miR-208 expression level in the 

concomitant group, could imply on a lesser mortality rate or recurrent AMIs as well as a better cardiac 

structural remodeling following to infraction; emphasizing on better results with curcumin plus HIIT 

co-prescription. However, more investigations are warranted because of no straight measurement of 

many factors and also limitations in this study.  
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Extended abstract 

 

 

Background & purpose 

Myocardial infarction (MI) is pathologically defined as myocardial cell death due to prolonged 

ischemia, which is the most severe manifestation of coronary artery disease (CAD) and causes over 

seven million deaths globally every year (2). The development of CAD can be chronic, by the erosion 

of endothelium and buildup of plaque and progressive narrowing of the coronary artery. However, a 

sudden rupture of plaque and formation of thrombus leads to acute MI, which is much more serious. 

Once the oxygen supply is occluded, the onset of MI is initiated as little as 20 min after and the 

complete myocardial cell necrosis happens in a few hours. Prolonged ischemia leads to the loss of 

heart contractility due to the poor proliferation capability of the myocardial cell. Therefore, the timely 

revascularization of the occluded artery is the key for MI therapy. Antithrombotic agents, 

percutaneous coronary intervention, and bypass surgery are usually applied to treat the patients (3). 

However, these treatments only reduce the severity of CAD, rather than restoration of the contractility 

of the infarcted heart (74). Therefore, novel therapeutic strategies to reduce the myocardial cell death 

and/or stimulate heart regeneration are highly desirable for the future. 

MicroRNAs (miRNAs) are short (19–25 nucleotides) single-stranded noncoding RNA molecules that 

regulate protein expression. In this regard, inhibition of miR-208a upregulated the expression of 

Casp1, Casp3, Casp12. On the other hand, increasing miR-499 has been shown to be beneficial for 

cell survival and decreasing it is associated with cell apoptosis (3). 

In addition, it is now well established that physical activity alone(75) or in combination with other 

interventions has positive effects on reducing cardiomyocyte apoptosis and cardiac structure and 

function(76). Also, Studies have shown that curcumin has a protective effect on myocardial ischemia-

reperfusion injury and can reduce oxidative stress injury and cardiomyocyte apoptosis (36). 

Therefore, the aim of this study was to investigate effects of high intensity interval training (HIIT) 

and curcumin supplementation on cardiomyocyte miR-208, miR-499 and HSP60 expression level in 

rat model of isoproterenol induced acute myocardial infraction (AMI). 

 

Methods 

40 male rats(200-250 gr, age: 16 weeks old) were randomized into four groups of Training, Curcumin, 

Concomitant (HIIT+ Curcumin) and Control following intraperitoneal injection of isoproterenol (100 

mg/kg) for two consecutive days to induce myocardial infarction. HIIT were done for eight weeks, 5 

sessions a week for 60 min. Each session was included to 10 intervals (each interval for 4 min) of 

running at 85-90% of v VO2 peak with 2 min of active recovery at 50 to 60% of v VO2 peak (77). 

Curcumin was administrated through oral gavage 15 mg/kg a day (47).  

Results 

 All three interventions of training, curcumin and their combination (HIIT+Curcumin) significantly 

elevated cardiac miR-499, HSP60 expression level as well as Vo2max improvement; meanwhile, 

miR-208 expression was reduced (p=0.001 under any circumstances). Moreover, the expression 

levels of miR-208 in the concomitant group were significantly lower than HHI (p=0.03) or curcumin 

(p=0.049) either. Conclusion: All three interventions are likely associated with alleviation of MI 

complications e.g. oxidative stress, ischemia/reperfusion injury and tissue remodeling, through 
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modifications in microRNAs expression level. Moreover, a further reduction in miR-208 expression 

level in the concomitant group, could imply on a lesser mortality rate or recurrent AMIs as well as a 

better cardiac structural remodeling following to infraction; emphasizing on better results with 

curcumin plus HIIT co-prescription. 

Table 1: Results of one-way Anova on relative genes expression after intervention 

variable ANOVA Tukey post hoc test 

 
F Sig 

Comparison between 

groups 
 (SE  ±x̅) Sig 

Relative expression miR-499 to 

U6 

 

8.06 
0.001 

* 

Control-Curcumin -0.13±0.04 0.001 * 

Control-Training -0.14±0.04 0.006  *  

Control-Concomitant -0.18±0.04 0.001  *  

Curcumin-Training -0.01±0.04 0.99 

Curcumin-Concomitant -0.05±0.04 0.48 

Training-Concomitant -0.04±0.04 0.66 

Relative expression miR-208 to 

U6 

 

13.30 
0.001 

* 

Control-Curcumin 0.12±0.03 0.004  *  

Control-Training 0.12±0.03 0.008  *  

Control-Concomitant 0.22±0.03 0.001  *  

Curcumin-Training 0.008±0.03 0.99 

Curcumin-Concomitant 0.09±0.03 0.049  *  

Training-Concomitant 0.1±0.03 0.03  *  

Relative expression HSP60 to U6 

 

 

8.06 
0.001 

* 

Control-Curcumin -0.13±0.04 0.01  *  

Control-Training -0.14±0.04 0.006  *  

Control-Concomitant -0.18±0.04 0.001  *  

Curcumin-Training -0.01±0.04 0.99 

Curcumin-Concomitant -0.05±0.0 0.48 

Training-Concomitant -0.04±0.04 0.66 

Body weight 

(gr) 
4.12 0.01 * 

Control-Curcumin 3.75±4.95 0.87 

Control-Training 11.08±4.95 0.008  

* 

Control-Concomitant 15.78±4.95 0.01  *  

Curcumin-Training 7.32±4.95 0.46 

Curcumin-Concomitant 12.02±4.95 0.09 

Training-Concomitant 4.7±4.95 0.77 

*: Significant Difference(P  > 0.05(. 

 

Conclusion 

It can be concluded that all three interventions are likely associated with alleviation of MI 

complications e.g. oxidative stress, ischemia/reperfusion injury and tissue remodeling, through 

modifications in microRNAs expression level. Moreover, a further reduction in miR-208 expression 

level in the concomitant group, could imply on a lesser mortality rate or recurrent AMIs as well as a 

better cardiac structural remodeling following to infraction; emphasizing on better results with 

curcumin plus HIIT co-prescription.  

Similarly, an overproduction in rat myocardium miR-499 gene expression level may increase cell 

survival via the inhibition of mitochondrial apoptosis. Moreover, an increased HSP60 gene 

expression level following HIIT and/or curcumin supplementation may also have likely been 

associated with down regulation of other factors involved in cardiomyocyte apoptosis. 
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However, more investigations are warranted because of no straight measurement of many factors and 

limitations in this study. 

 

Article Message 

 It seems that the hazardous effects of MI could be partially alleviated by HIIT and/or curcumin 

supplementation via down regulation of the cardiomyocytes apoptosis level with more beneficial 

effect on cardiac miR-208 gene expression, expected from their concomitance. 

 

Key words: Curcumin, High Intensity Interval Training, Myocardial Infraction, miRNA 
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Abstract 

 This study sought to explore the impact of resistance training and natural antioxidants on cognitive 

function in type 1 diabetic rats, given the documented cognitive impairment in diabetic rodent models. 

Fifty male Wistar rats were randomly assigned to five groups: Control (Con, n=10), Diabetic (D, 

n=10), Diabetic + Resistance training (DRT, n=10), Diabetic + Natural antioxidants (DHE, n=10), 

and Diabetic + Resistance training + Natural antioxidants (DRH, n=10).The resistance training 

regimen involved climbing a ladder for 5 days per week over 10 consecutive weeks. Natural 

antioxidants (administered at 100 mg/kg per day) were provided to the relevant groups for the same 

duration. Cognitive function was assessed using Morris Water Maze (MWM) and shuttle box tests, 

specifically evaluating spatial and passive avoidance learning and memory.The results revealed a 

notable 25% reduction (P < 0.0001) in the mean total escape latency in the DRH group compared to 

the D group in MWM. The D and DHE groups exhibited a 34% decrease in the percentage of time 

spent in the target quadrant compared to the Con group (p = 0.001). Additionally, time spent in the 

dark compartment (TDC) increased by 86% and 95% in the D and DHE groups compared to the Con 

group (p < 0.05), while the DRT and DRH groups showed an 88% decrease compared to the D group 

in the shuttle box test (p < 0.05).Furthermore, the study observed an increase in total antioxidant 

capacity and a decrease in lipid peroxidation in response to the treatments in diabetic rats. The 

findings suggest a synergistic amelioration of learning and memory deficits in type 1 diabetic rats 

through the reduction of oxidative stress by exercise training and natural antioxidants. Consequently, 

this study proposes a potential role for resistance training and natural antioxidants as adjuvant 

therapies for preventing and treating diabetic complications. 

Introduction  

The prevalence of diabetes mellitus, a pervasive chronic metabolic ailment, is projected to surpass 

550 million by 2030, particularly escalating in developed nations(1). While diabetes is commonly 

associated with complications like macrovascular disease, retinopathy, and nephropathy, there is a 

growing recognition of diabetes-related cognitive disorders.Studies indicate that diabetes expedites 

mild cognitive impairment in elderly individuals, attributing cerebrovascular changes and 

neurodegeneration to the genesis and progression of diabetes-mediated cognitive dysfunction(2). 

Research reveals impairment in hippocampal neurogenesis, neuroplasticity, and dendrite remodeling, 

coupled with increased apoptosis, neuron degeneration, and oxidative stress in the hippocampus of 

diabetic rats.Despite numerous investigations into diabetes-mediated cognitive dysfunction, no 

specific treatments have emerged to prevent or alleviate learning and memory dysfunction. 

Nonetheless, a wealth of data underscores the therapeutic impact of exercise training on cognitive 

function (3) . While the molecular mechanisms remain unclear, endurance training has demonstrated 
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efficacy in mitigating learning and memory deficits, yet the impact of resistance training on cognitive 

impairment in type 1 diabetes remains uncertain.Simultaneously, natural products and herbal extracts, 

such as Hawthorn, have gained recognition for their preventive and remedial potential in various 

diseases. Hawthorn, rich in oligomeric proanthocyanidins, flavonoids, and polyphenols, is renowned 

for its antioxidant and anti-inflammatory properties(4, 5). Traditionally used in cardiovascular 

diseases, Hawthorn's natural antioxidants combat oxidative stress, a primary factor in diabetes-related 

cognitive impairment(6, 7).The study aimed to conduct a preliminary investigation into the 

synergistic effects of resistance training and Hawthorn's natural antioxidants on impaired learning 

and memory function, as well as oxidative stress indices in type 1 diabetic rats. This exploration stems 

from the notable dearth of research on the impact of Hawthorn extract on cognitive deficits in diabetic 

individuals . 

.Method:  

Fifty male Wistar rats (6–8 week old and 193 ± 19 g) were housed in a room with controlled 

temperature (22 ± 2 °C), humidity (55 ± 5%), and light (8:00 AM. to 8:00 P.M.). Food and water 

were available ad libitum. Five rats were housed per cage and all rats were weighed once a week. 

Animals used in these experiments were treated in accordance with the Guide for the Care and Use 

of Laboratory Animals (1996, published by National Academy Press, 2101 Constitution Ave. NW, 

Washington, DC 20055, USA), and the study protocols were approved by the Institutional Animal 

Care and Use Committee at Hamadan University of Medical Sciences (Ethics committee approval 

number: ir.umsha.rec.1394.261). 

Type 1 diabetes model was induced by repeated intraperitoneal injection of freshly prepared 60 mg/kg 

streptozotocin (7) . 

 Exercise training began 1 day after confirmation of diabetes. It was stipulated that the rats undergo 

10 weeks (5 days per week) of progressive resistance training. The resistance training consisted of 

climbing a 1-m-high homemade ladder, inclined at 85°, twelve times. Initially, the rats gained 

familiarity with the ladder by climbing without weight for 3 days during the adaptation period. The 

initial weight attached to each animal's tail was 50% of its body weight, and was increased 

progressively up to 130% after 10 weeks (1st-2nd week: 50–60% of body weight; 3rd-5th week: 70–

90% of body weight; 6th-8th week: 100–110% of body weight; 9th-10th week: 110–130% of body 

weight). Each training session consisted of 3 sets of 4 repetitions, with a 3 min rest between sets and 

15 s rest between trials (8). 

Extract preparation was done according to the reported method with slight modifications [16,21]. The 

berries of Hawthorn were collected from the Zagrous Mountains in West of Iran and identified at the 

Botanic Institute of this University(9, 10) . 

Rats were fasted for 12 h and fasting blood glucose levels were monitored and assessed from the tail 

vein with a glucometer (OneTouch Ultra, LifeScan, Johnson & Johnson Company, Milpitas, CA, 

USA) one day before (72 h after second STZ injection) and one day after treatments (10 weeks 

resistance training and natural antioxidants consumption) in accordance with the manufacturer's 

instructions. Furthermore, serum malondialdehyde (MDA) concentration assayed as a biomarker of 

lipid peroxidation. MDA was measured at 532 nm by spectrophotometer and MDA content was 

expressed as μmol/ml according to the method of Niehaus and Samuelsson [23]. Also, the total 

antioxidant capacity (TAC) of serum samples were assayed by commercially available kits (Randox 

labs, Grumlin, UK). For determining the dosage of hawthorn extract is safe, liver enzymes were 

measured. Alanine aminotransferase (ALT) and aspartate aminotransferase (AST) are biomarkers for 

hepatocyte injury (11). ALT and AST were measured using a Roche kit according to the instructions 

of the company (Penzberg, Germany). 

For measurement of spatial (acquisition and retention) and aversive (acquisition and retention) 

learning and memory after the training programs, we used Morris Water Maze (MWM) and shuttle 

box test, respectively, in type 1 diabetic rats 1 day after treatments. 
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2.6.1. Morris Water Maze Learning and spatial memory capability was done using a MWM device 

(12), including a circular pool (180 cm in diameter, 60 cm in height), black colored, filled to a depth 

of 25 cm with water at 22 ± 1 °C. Low light was used for illumination and the room was sound 

insulated.  

One day after MWM, a number of animals were subjected to a passive avoidance learning (PAL) test 

using a shuttle box device to evaluate their performance in avoidance learning and memory. The 

device and process were basically in line with our previous works (13-15).  

In order to analyze data, the SPSS statistical software version 16 was used. To determine whether or 

not the data were normal Kolmogrov–Smirnoff was used. Escape latencies related to Morris Water 

Maze test was analyzed through two ways ANOVA and then by LSD test for between-subjects 

differences and within effects across the blocks. Total mean escape latency and the probe trial data 

for percent of time spent in four sections and swimming speed were analyzed by ANOVA followed 

by Bonferroni Post hoc tests. For shuttle box test, overall group differences were analyzed using a 

one way ANOVA and Tukey test (p < 0.05). The data were expressed as mean ± standard error of the 

mean. 

 
Results:  
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ABSTRACT 

 

Non-Alcoholic Fatty Liver Disease (NAFLD) is the leading liver disease worldwide, with a 20-30% 

prevalence in the general population (1,2). The main mechanism that leads to non-alcoholic fatty liver 

is still not fully understood, but factors such as obesity, metabolic syndrome, lack of antioxidants in 

the body, genetics, unhealthy and sedentary lifestyle, and improper nutrition can be effective in the 

occurrence of this disease (3).  

Lifestyle modification has been the cornerstone of NAFLD management, and exercise has been 

shown to be effective in its prevention. Pilates exercises, which have been the center of attention in 

recent years, are a comprehensive method of stretching and strengthening muscles, which are 

performed with the least possible damage, and by mental focus and emphasis on breathing rhythm, 

lead to the strengthening of deep muscles (4, 5).  

Pilates exercises reduce visceral fat, oxidative stress, blood pressure and subsequently inflammatory 

cytokines through greater stimulation of the vagus nerve, and also increase insulin sensitivity and 

improve metabolic processes. In addition, Pilates exercises cause deep and diaphragmatic inhalation 

and exhalation during exercises and increase the energy level, so that in addition to active muscles, 
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respiratory muscles also consume energy. Deep and diaphragmatic breathing allows more oxygen 

delivery to the active muscles, which leads to increased insulin sensitivity as well as less insulin 

secretion demand. Pilates exercises can also cause further fat oxidation (6). 

 

Methodology: 

The present study was semi-experimental and applied. The statistical population of this research 

consisted of female patients suffering from non-alcoholic fatty liver disease with an age range of 30-

55 years in Ahvaz, Iran. For this purpose, 20 voluntary women with non-alcoholic fatty liver disease 

at Fibroscan Department of Aria Hospital were selected to participate in the study. 

First, the patients were briefed on the procedure of conducting the research. The personal information 

and health questionnaire were distributed among the volunteers. The participants were then randomly 

divided into Pilates training (n=10) and control (n=10) groups and after the implementation of the 

protocol, the results of the pre-test and post-test were examined and compared in the two groups . 

The inclusion criteria covered patients with non-alcoholic fatty liver disease at an age range of 30-55 

years with no cardiovascular, joint and skeletal diseases as well as no regular exercise in the last 6 

months. The exclusion criteria included absence from more than two sessions and use of fat-lowering 

medication. According to the ethical principles of working with human samples, the subjects were 

told that they have the right to withdraw from the research whenever they wanted. Anthropometric 

measurements were taken before and after the end of eight weeks of intervention. 

To measure the height and weight, a seca scale and stadiometer, made in Germany, were used. 

Harpenden caliper with 0.2 mm precision, made in England, was also used to measure the 

subcutaneous body fat. To measure the subcutaneous fat, Jackson et al.’s (1980) seven-point scale 

(including: breast, abdomen, triceps, supraclavicular, thigh, subscapular, armpit) (7) and to calculate 

the fat percentage the Siri equation (1950) (8) were used. 

*7-point density formula (women) (g/mm): 

=1.097- 0.00046971(∑X7) + 0.00000056 ((∑X7)2 - 0.00012828 (Age) 

where: 

           ∑X7= sum of 7 points 

 

Then the fat percentage was obtained from the Siri equation: 

 Fat (%) = [(4*95/density) -4.5] x 100. 

24 hours before the start of the protocol, the subjects attended the laboratory at 9:00 a.m. fasting for 

12 hours, and 5 cc of blood was taken from the brachial vein with a syringe by the laboratory 
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technician to measure TC, TG, HDL, VLDL, and LDL. At the end of eight weeks and 48 hours after 

the end of the protocol, a blood test (like the pre-test) was taken from the subjects to determine the 

status again. Blood samples were separated by a centrifugal device. To this end, Pars Azmoun kits, 

made in Iran, and fully automatic machines (Cobas-MiRA-S) and (HITACHI 912) were used. 

Training protocol 

The training protocol comprised 60 minutes of Pilates training, including 10 minutes of warm-up, 40 

minutes of basic movements, and 10 minutes of cooling down. Pilates training started with 8 

repetitions in the first week and reached 12 repetitions following the overload principle. 

The intensity of training was based on 55-80% of the maximum heart rate, so that it reached 55% of 

the maximum heart rate in the first four weeks and 80% of the maximum heart rate in the last four 

weeks (9). The training intensity was controlled with a heart rate monitor. It should be noted that the 

control group did not participate in the training activities. 

Results: 

The results of ANCOVA showed that Pilates training reduced TC, TG, LDL, VLDL, and fat 

percentage and increased HDL compared to the control group (Table 1). 

Table 1: Pre-test and post-test lipid profile and fat percentage in the research groups 

ANCOVA P 

Paired samples t-test 

Post-test Pre-test Group Variables   

0.001* 0.001 

0.108 

27.96 ± 2.04 

29.30 ± 2.92 

29.82 ± 2.50 

28.95 ± 3.05 

PG 

CG 

BFP(%) 

0.001* 0.001 

0.104 

174.4 ± 13.96 

183.1 ± 17.91 

187.5 ± 14.17 

180 ± 16.82 

PG 

CG 

TC(mg/dl) 

0.001* 0.001 

0.124 

202.1 ± 15.08 

226 ± 15.09 

223.1 ± 14.82 

222.4 ± 12.86 

PG 

CG 

TG(mg/dl) 

0.001* 0.001 

0.111 

41.2 ± 4.46 

38.7 ± 3.77 

38.5 ± 4.92 

39.9 ± 3.47 

PG 

CG 

HDL(mg/dl) 

0.001* 0.001 

0.277 

120.2 ± 9.81 

132 ± 6.39 

129.8 ± 7.71 

129.7 ± 6.41 

PG 

CG 

LDL(mg/dl) 

0.001* 0.005 

0.090 

28.6 ± 6.50 

36.3 ± 5.16 

30.1 ± 6.57 

35.36 ± 5.66 

PG 

CG 

VLDL(mg/dl) 

*P<0.05; Values are presented as mean ± SD. PG=Pilates Group; CG=Control Group; BFP (Body 

fat percentage, TC(Total cholesterol), TG(Triglyceride), HDL(High density lipoprotein),LDL(Low 

density lipoprotein), VLDL(Very Low density lipoprotein). 
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Abstract  

Introduction: The aim of this study is to investigate the effect of aerobic exercise and high-fat diet 

on visfatin and chemerin levels in male Wistar rats. 

Methodology: This research was performed as an experimental study on 40 male rats with 25-days-

old and an average weight of 225±25 g. Subjects were randomly divided into four groups: healthy 

control, high-fat diet, aerobic exercise and combined (aerobic exercise with high-fat diet). Aerobic 

training protocol was 4 weeks and three times a week, running on a treadmill with a speed of 50 cm/s 

and moderate intensity. The high-fat diet group was subjected to a high-fat diet for 30 days. 48 hours 

after the last training session, serum visfatin and chemerin levels were measured in all four groups. 

One-way ANOVA and Tukey's post hoc test were used to compare the means. The data was analyzed 

using SPSS version 22 software at a significance level of 0.05. 

Results: According to ANOVA test and Tukey's post hoc test, high-fat diet increased visfatin  

(p=0.012) and serum chemerin (p<0.0001) levels and exercise decreased visfatin (p=0.044) and 

serum chemerin (p<0.0001) levels compared to the control group. but, the combined effect of exercise 

and diet did not have a significant difference in increasing the amount of Visfatin and serum chemerin. 

However, the effect of exercise compared to the high-fat and combined exercise and diet decreased 

the amount of visfatin and serum chemerin.  

Conclusion: Aerobic exercise can significantly reduce serum visfatin and chemerin levels. However, 

if fat control diets are used along with aerobic exercises, the effect of the exercises will be higther. 

 

Keywords: Aerobic exercise, High fat diet, Serum Chemerin, Visfatin, Male rat 

  

Introduction: Obesity poses significant challenges to healthcare globally, because it 

substantially increases the risk of diseases such as type 2 diabetes mellitus, hypertension, fatty 

liver disease and stroke, thereby contributing to a decline in both the quality of l ife and life 

expectancy (1, 2).  

Adipose tissue is considered as an endocrine organ that releases bioactive factors known as 

adipokines which play an important role in the spread of obesity and its disorders (3). Visfatin is 

an adipokine secreted from adipose tissue, which is related to body mass index and has an 

important role in energy and glucose homeostasis (4). Visfatin binds to the insulin receptor and 

mimics the effects of insulin and increases glucose tolerance and consumption (5, 6). Although it 
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has been reported that visfatin levels decrease in obese people, most of the researches indicate 

that it increases in obesity and diabetes conditions (7). chemerin is another adipokine that is 

mainly expressed in adipose tissue, liver and kidney and plays a role in glucose and lipid 

homeostasis (8). 

In various studies that have investigated the effect of aerobic exercise on Visfatin and 

chemerin, in some studies, the decrease of these adiponectins was significant, such as the decrease 

of visfatin levels in diabetic women, while the weight and fat mass did not differ  significantly 

(9), and the decrease of visfatin and chemerin in overweight women (10), and in some studies, 

their increase was significant, such as the increase of chemerin levels in diabetic women, while 

there was no significant difference in weight and fat mass (9), and some studies also showed no 

significant change such as 12 weeks of aerobic exercise, which, despite a significant reduction in 

weight and BMI, had no significant change in visfatin serum levels in obese women (11). 

Due to the contradictions in the research literature regarding the effects of exercise on the 

changes of adiponectins such as visfatin and chemerin, in this research the effect of aerobic 

exercise and high-fat diet on the levels of visfatin and chemerin in the serum of male Wistar rats 

has been investigated. 

 

Materials and Methods: This research was performed as an experimental study on 40 male 

rats with 25-days-old and an average weight of 225±25 g. Subjects were randomly divided into 

four groups: healthy control, high-fat diet, aerobic exercise and combined (exercise+diet). 

Aerobic training protocol was 4 weeks and three times a week, running on a treadmill with 

moderate intensity, at a speed of 50 cm/s for 40 minutes. The high-fat diet group was subjected 

to a high-fat diet for 30 days. 48 hours after the last training session, serum visfatin and chemerin 

levels were measured in all groups.  

One-way ANOVA and Tukey's post hoc test were used to compare the means. The data was 

analyzed using SPSS version 22 software at a significance level of 0.05. 

 

Results: Based on the findings of this study, the results of the ANOVA test showed that there 

is a significant difference in visfatin  (p=0.001) and serum chemerin (p<0.0001) between the four 

groups. Based on Tukey's post hoc test, four weeks of Aerobic exercise significantly decreased 

visfatin (p=0.044) and serum chemerin (p<0.0001) levels and high-fat diet increased 
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visfatin  (p=0.012) and serum chemerin (p<0.0001) levels compared to the control group. but, the 

combined effect of exercise and diet did not have a significant difference in increasing the amount of 

Visfatin and serum chemerin (Figure 1,2). 

 

Discussion: The results of the research indicated that aerobic exercise without the presence of a 

fatty diet has a significant effect on reducing visfatin and serum chemerin, but a high-fat diet 

significantly neutralized the effect of aerobic exercise on serum visfatin and chemerin. 

Intake of excess calories and inactivity by disrupting the balance of lipogenic and lipolytic 

pathways leads to the accumulation of lipids. Regular exercise can partially moderate the harmful 

effects of high-fat diets. Based on traditional notions, people with sufficient physical activity do not 

have restrictions for high-fat diet, although these cases do not have a scientific basis, but, the results 

of the present study showed that if the fatty diet is restricted, the effect of exercise on the reduction 

of serum visfatin and chemerin will be greater. slow Aerobic exercise probably reduces serum visfatin 

and chemerin by reducing fat mass (12). The reason for the contradiction in some results obtained 

from different studies can be stated that the response of visfatin and chemerin to sports activity is 

different in healthy and sick subjects (13). Based on the review of studies and the results of this 

research, it can be concluded that the effectiveness of aerobic exercise needs more investigations to 

achieve more accurate results in this field.  

  

Conclusion: The results of this study indicate that Aerobic exercise can significantly reduce 

serum visfatin and chemerin levels. However, if fat control diets are used along with aerobic 

exercises, the effect of the exercises will be higther. 

 

Acknowledgment: By this means, I would like to thank the officials, respected professors as 

well as all those who provided the field for this study. 

 

References: 

[1] Shareef N, Abduljalal MH. Obesity, adipose tissue types and adipocytokines. Annals of the 

College of Medicine, Mosul. 2021;42(2):177-83. 

[2] Blüher M. Obesity: global epidemiology and pathogenesis. Nature Reviews Endocrinology. 

2019;15(5):288-98. 

[3] Ali S, Alam R, Ahsan H, Khan S. Role of adipokines (omentin and visfatin) in coronary artery 

disease. Nutrition, metabolism and cardiovascular diseases. 2023;33(3):483-93. 



002231-77177 

   

40 
 

های همایش دوسالانه بین المللی چالش
نوین علوم ورزشی و تندرستی در جاده 

  2041 –تبریز  -ابریشم، ایران

Biennial International Congress on New 

Challenges of Sport Sciences and Health 

on the Silk Road, Iran- Tabriz- 2024 
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 Introduction: Pregnancy, as a natural period of every woman's life, is accompanied by many 

anatomical and physiological change (1). Researches show that pre-pregnancy and pregnancy 

periods are critical periods that affect the Embryonic programing and post-birth development. So 

that even during these periods, some favorable environmental interventions can change the 

incidence of various diseases in the following years of life with phenotypic changes in the 

children and have important consequences for the long-term health of the child (2, 3). Recent 

evidence shows that maternal exercise, as a positive intervention, can create manipulations on 

the offspring's genome in the womb environment and ultimately change the offspring's 

epigenome in rats (4). The most common epigenetic changes caused by exercise are histone 

modifications, which include methylation and acetylation, DNA methylation, and the expression 

of different types of microRNA (5). Some studies have shown that these environmental 

interventions can even affect the father's genome and some phenotypic changes, causing 

modifications in the genome of the next generations and causing changes in the growth and 

development of some body systems (6-8). Among these, the nervous system is among the tissues 

that are strongly influenced by internal and external factors during the embryonic period and 

even after that (9). New neurons are continuously generated in the dentate gyrus (DG) of the 

hippocampus of adult mammals, including humans. The hippocampus is one of the important 

areas of the brain that plays an important role in cognitive functions, spatial learning and memory 

(10-13). Considering the mentioned information, the present study examines the effect of aerobic 
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exercise of parents before pregnancy and physical activity of mother during pregnancy on the 

expression of BDNF and NGF genes in the hippocampus tissue of their female children. 

Methods: 

 In order to carry out the present research, 48 female rats and 48 male rats aged 8 weeks were 

purchased from Razi Karaj Institute. Then male and female rats were randomly divided into 2 

groups (control-exercise). Then, the male and female training groups performed increasing 

aerobic training (equivalent to 60-70% VO2max) for 6 weeks on an animal treadmill without any 

shock (Table one). After the training, the female mice of each group (control-exercise) were 

placed next to the male mice (control-exercise) for mating. After observing the first vaginal 

plaque, the pregnant mice were separated from the male mice and again divided into two training 

and non-training groups. The group of trained pregnant rats entered the aerobic exercise protocol 

(35-45% VO2max) for about 21 days (Table 2). After the end of the pregnancy period and the 

birth of children, after eight weeks, the children were anesthetized and their hippocampal tissue 

samples were isolated. The expression level of BDNF and NGF genes in hippocampal tissue was 

measured using real-time PCR method. 

  

 first 

week 

Second 

week 

third 

week 

forth 

week 

fifth week sixth week 

The duration of 

the exercise 

10 

minutes 

20 minutes 20 

minutes 

30 

minutes 

30 

minutes 

30 minutes 

Treadmill speed 

(meters per 

minute) 

10 10 14-15 14-15 17-18 17-18 

 Table number one: Incremental aerobic exercise program 

 

 

 

  Table number two: executive protocol during pregnancy 
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Results: 

The 

data of 

this 

research was analyzed using one-way analysis of variance and Gabriel's post hoc test by SPSS version 

26 software at a significance level of P≥0.05. The results of the present study showed that BDNF 

gene expression in the hippocampus tissue of female children in the group of father's aerobic exercise 

before pregnancy and mother's physical activity during pregnancy compared to the group of mother's 

physical activity during pregnancy (P=0.003), father's aerobic exercise group before pregnancy And 

the physical activity of the mother during pregnancy (P=0.001) and the aerobic exercise group of the 

father before pregnancy (P=0.015) increased significantly compared to the control group. Also, the 

expression of NGF gene in the hippocampus tissue of female children in the group of maternal aerobic 

exercise before pregnancy and maternal physical activity during pregnancy compared to the group of 

aerobic exercise of father and mother before pregnancy (P=0.004), the group of aerobic exercise of 

mother before pregnancy (P = 0.001), father's aerobic exercise group before pregnancy and mother's 

physical activity during pregnancy (P = 0.036), mother's physical activity group during pregnancy (P 

= 0.002) and father's aerobic exercise group before pregnancy (P = 0.003) P=0) had a significant 

increase. 

 

Conclusion: 

The results of the present study showed that the exercise of parents before pregnancy can activate the 

mechanisms that control the neural function during development and lead to the improvement of 

children's memory (14). It seems that parental exercise improves the metabolic status of the fetus and 

the next generations by creating epigenetic changes. So that the stability of epigenetic changes in 

children has been seen in human studies and up to 3 generations later in mice (11) . Therefore, it can 

be concluded that the exercise of mothers and fathers will have beneficial effects on the neurogenesis 

and neural connections of the CNS of their children, which can ultimately lead to the improvement 

of their memory and learning. 

Keywords: BDNF, NGF, aerobic exercise, pregnancy 
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Abstract 

Introduction: Metabolic syndrome is a condition in which the affected person experiences symptoms 

such as obesity, high blood fat, hyperglycemia, and hypertension. One of the most important 

characteristics of metabolic syndrome is abdominal obesity and insulin resistance. Therefore, the 

prevention of metabolic syndrome and the control of the condition of diabetes have common 

treatment points [1]. Insulin resistance along with type 2 diabetes has a very high correlation with 

obesity, so the accumulation of triglycerides in insulin-sensitive tissue is assumed to be one of the 

causes of insulin signal disorder [2]. It has been shown that the increase in fasting fatty acid 

concentration as well as the accumulation of triglycerides in the muscle is a predictor of insulin 

resistance in the human body. In type 2 diabetes, an increase in fasting plasma fatty acids has been 

observed with insulin resistance [3]. Insulin sensitivity can be assessed indirectly through valid 

indices calculated using insulin and blood glucose levels [4,5]. These indices include Homeostasis 

model assessment of insulin resistance (HOMA-IR) [4], Matsuda insulin sensitivity index (MISI) [5], 

quantitative insulin sensitivity check index (QUICKI) [6] and McAuley index [7]. On the other hand, 

studies have shown that aerobic exercise and leisure time physical activities can help reduce 

metabolic syndrome in people and the elderly. Exercise is considered as an important factor for 

controlling obesity, metabolic syndrome and insulin resistance. Also, physical activity increases the 

density of glucose receptors (GLUT-4), the activity of mitochondrial enzymes, the activity of 

glycogen synthase, increases angiogenesis and mitochondrial density. In fact, these effects help to 

improve insulin sensitivity [8]. Therefore, the aim of this study was to investigate the effect of 12 

weeks of aerobic exercise on insulin sensitivity indices and body composition of men with metabolic 

syndrome. 

Methods: In this semi-experimental study, 20 men with metabolic syndrome with an age range of 40 

to 60 years were selected and randomly divided into two groups: control (n=10) and aerobic training 

(n=10). The exercise protocol included aerobic exercise for 12 weeks with a sequence of 3 sessions 

per week and each session lasted 45 minutes with an intensity of 60-70% of maximum heart rate. The 

variables were measured before and after the exercise intervention. The criteria for entering the study 

was defined by the presence of three or more of the following criteria: elevated WC (≥102 cm for 

men, ≥88 cm for women); elevated fasting triacylglycerol (≥150 mg/dL); reduced HDL (<40 mg/dL 

for men, <50 mg/dL for women); elevated BP (≥130 mmHg systolic BP [SBP], ≥85 mmHg diastolic 

BP, or drug treatment for hypertension); and elevated fasting blood glucose (≥100 mg/dL) [9]. To 

evaluate the subjects' metabolic syndrome, the Z score values were estimated for all subjects 

according to the following formula [10].  
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Zmets= [(40-HDL)/5.89] + [(Triglyceride-150)/41.11] + [(Fasting blood sugar-110)/15.82] + 

[(Waist circumference-5.91)/ 9.46] + [(mean arterial pressure - 100)/ 6.65] 

Also, insulin sensitivity indices were estimated based on the values of fasting glucose, fasting insulin 

and fasting triglyceride according to the following formulas [11]. 

HOMA-IR = fasting insulin (microU/L) x fasting glucose (nmol/L)/22.5. 

  QUICKI = 1 / [log (fasting insulin in mU/ml) + log (fasting glucose in mg/dl)] 

McAuley's index = exp [2.63 - 0.28 ln (fasting insulin in mU/l) - 0.31 ln (fasting triglycerides in  

mmol/l)] 

 The data were analyzed using the correlated t-test and ANCOVA. 

 

Results 

 The results of the dependent t-test showed that in the training group, in the post-test compared to 

the pre-test, there was a significant difference in the averages of all variables (p≤0.05). Also, the 

results of analysis of ANCOVA test showed that in the post-test the values of insulin sensitivity 

indices: HOMA-IR (p=0.001), McAuley's index (p=0.001), QUICKI (p=0.001) and Metabolic Z 

(p=0.004), triglyceride (p=0.001), body fat percentage (p=0.012), body mass index (p=0.05) and 

waist size (p=0.047) p) and maximum oxygen consumption (p=0.041) was significant.(table1) 

 

Table (1): The mean values of the variables of the two groups before and after the exercise 

intervention (results of correlated t-test and ANCOVA) 

Group 

                   

                    

Variable 

Control group (n=10) Exercise group (n=10) t-test ANCOV

A 

Pre-test Post-test Pre-test Post-test sig sig 

body 

weight (kg) 

93.90±4.95 93.80 ± 4.70 96.00±5.63 90.00±4.73 *0.001 0.57 

fat % 32.54±2.12 32.79±1.76 32.58±1.65 29.86±1.70 *0.001 **0.012 

BMI 

(kg/m2) 

30.79±1.47 30.69±1.27 31.32 ± 1.11 29.38±0.98 *0.001 **0.05 

WC (cm) 101.10±2.55 101.20±2.09 101.80±1.98 98.40±2.22 *0.001 **0.047 

VO2max 

(ml.kg.min

) 

27.47±2.15 28.06±1.37 28.57 ± 2.23 32.79±1.86 *0.011 **0.041 

Insulin 

(mU/L) 

10.86±0.56 10.92±0.55 10.75±0.58 9.26 ± 1.14 **0.03

0 

0.54 

FG (mg/dl) 122.70±5.85 122.80±4.51 124.20±5.49 120.10±5.58 **0.04

7 

0.87 

TG (mg/dl) 251.80±13.6

3 

252.20±11.9

8 

243.30±12.1

4 

234.30±17.3

2 

*0.002 **0.01 

TC (mg/dl) 240.90±5.80 240/50±4/40 238.40±11.7

7 

231.50±11.5

3 

*0.001 0.402 
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HDL 

(mg/dL) 

34.90±4.04 35.80±2.44 35.00 ± 3.82 38.20±2.57 *0.001 0.137 

LDL 

(mg/dL) 

150.8±10/23 158.70±7.16 157.70±8.16 147.00±10.4

5 

*0.001 0.103 

SBP 

(mmhg) 

135.70±3.77 136.40±3.27 138.80±2.52 133.70±2.05 *0.01 0.97 

DBP 

(mmhg) 

85.90±2.68 85.60±1.95 86.70±3.40 84.30±1.82 *0.011 0.47 

HOMA-IR 3.29±0.29 3.31±0.23 3.30±0.26 2.74±0.32 *0.001 **0.003 

QUICK 0.32±0.004 0.31±0.003 0.32±0.003 0.32±0.005 *0.001 **0.001 

McAuley's 

index 

1.28±0.02 1.27±0.02 1.30±0.02 1.37±0.06 *0.002 **0.001 

Met Z 

score 

5.53 ± 1.23 5.41±0.56 5.71±1.00 3.91±0.77 *0.001 **0.004 

*: intra-group difference, **: inter-group difference; (p≤0.05) 

Conclusion 

The result of this study showed that 12 weeks of aerobic exercise had favorable effects on insulin 

sensitivity indices, lipid profile and body composition of men with metabolic syndrome. Therefore, 

it seems that aerobic exercise as a non-pharmacological method is one of the best factors for 

controlling metabolic syndrome, especially controlling glucose metabolism and improving body 

composition in metabolic syndrome patients. 

Acknowledgment: The authors would like to thank the participation of the men in this study. 
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Introduction 

Pregnancy has a significant impact on women's health and hygiene, and even future generations, and 

is considered one of the important indicators of national health. On the other hand, pregnancy is a 

very complex physiological process that can affect different systems (1) (2). The review of various 

research shows that some physiological changes and psychological factors such as reduced 

movement, stress, and anxiety during pregnancy can lead to a decrease in the memory of mothers 

after childbirth (3) (4). This is while during pregnancy and even before, many factors such as proper 

nutrition and physical activity can have a decisive role on the physical and mental health of mothers 

after childbirth (5). Sports training has been accepted as a behavioral strategy to increase public 

health, including mental performance (6). The brain is an organ with high adaptability in 

morphological, metabolic, and functional response to training. Recent studies indicate the beneficial 

effects of sports activity on brain structure and cognitive function by improving the level of 

neurotrophins. Neurotrophins prevent memory impairment and improve cognitive function by 

facilitating neural growth and function and increasing cortical plasticity. (7). Nerve growth factor 

(NGF) is involved in biological functions such as neuron protection, plasticity, neuron regeneration, 

and memory improvement, and its secretion is affected by regular aerobic training (8). Also, sports 

activity can be effective on synaptic plasticity by influencing the expression of the brain-derived 

nutritional factor (BDNF) gene. BDNF is a neurodevelopmental factor that plays a regulatory role in 

neuronal differentiation, synaptic plasticity, and cell death processes. The distribution of BDNF has 

been reported in different brain regions and at a high level in the hippocampus, which is the main 

pole of memory and learning [13]. Therefore, according to the mentioned materials, the present 

research was conducted to investigate the effect of aerobic training before pregnancy and physical 

activity during pregnancy on NGF and BDNF gene expression in the hippocampal tissue of maternal 

rats after the birth of offspring. 

Materials and methods 

 For this research, 48 female rats and 48 male rats aged 8 weeks were purchased. Then male and 

female rats were randomly divided into 2 groups (control-training). Then, the male and female 

training groups performed increasing aerobic training (equivalent to 60-70% VO2 max) for 6 weeks 

on an animal treadmill without any shock (Table 1). After the training, the female rats of each group 

(control- training) were placed next to the male rats (control- training) for mating. After observing 

                                                           
 - Associate professor of Department of Sports Sciences, Faculty of Humanities, Zanjan University, Zanjan, 
Iran 
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the first vaginal plaque, pregnant rats were separated from male rats and again divided into two 

training and non-training groups. The group of trained pregnant rats entered the aerobic training 

protocol (35-45% VO2 max) for about 21 days (Table 2). After the end of the pregnancy period and 

the birth of the children, after 21 days, the babies were weaned, and the mother rats were anesthetized 

to prepare tissue samples, and their hippocampal tissue was isolated. BDNF and NGF gene expression 

was measured using a real-time PCR method. 

 

Table 1: Incremental aerobic training program 

 1st week 2nd week 3rd week 4th  week 5th week 6th week 

Duration  of the training 10 min 20 min 20 min 30 min 30 min 30 min 

Treadmill speed (meters 

per minute) 
10 10 14-15 14-15 17-18 17-18 

 

Table 2: Executive protocol during pregnancy 

 1st week of pregnancy 2nd week of pregnancy 3rd week of pregnancy 

Duration  of the 

training 
10 min 20 min 30 min 

Treadmill speed 10 m/min 11 m/min 12 m/min 

 

Findings 

 The data of this research was analyzed using a one-way analysis of variance and Gabriel's post hoc 

test by SPSS version 26 software at a significance level of P≥0.05. The results of the present study 

showed that BDNF gene expression in the group of aerobic training before pregnancy and physical 

activity during pregnancy increased significantly compared to the groups of aerobic training before 

pregnancy and without physical activity during pregnancy and the control group (P = 0.028, P = 

0.003). Also, the expression of NGF gene in groups of aerobic training before pregnancy and physical 

activity during pregnancy and groups of aerobic training before pregnancy and without physical 

activity during pregnancy had a significant increase compared to the two groups of physical activity 

during pregnancy and the control group (P=0.002, P=0.001). 

Conclusion 

 In this research, we concluded that the aerobic training of the mother before pregnancy and the 

physical activity of the mother during pregnancy led to a significant increase in BDNF in the 

hippocampal tissue. Research showed that the increase in BDNF production resulting from training 

increases nerve survival and resistance to brain damage, development of cerebral vessels, stimulation 

of neurogenesis, and improvement of learning and cognitive function(9). 
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BDNF is one of the neurotrophins that seems to be one of the most important mediators of the effects 

of sports activity on the brain, especially cognition (10). Several studies support the idea that BDNF 

has a dominant role in mediating the effects of training on the brain; However, the mechanisms 

involved in the increase in BDNF levels induced by muscle activity during training are not clear. It 

is possible that sports activity increases the levels of other factors that are secreted from the muscles 

in the bloodstream and they cross the blood-brain barrier, then stimulate the increase in BDNF 

production in the brain (11). 

The results of the present research indicated that aerobic trainings before pregnancy affected NGF so 

it showed a significant increase in the aerobic training and physical activity groups and the aerobic 

training group compared to the other two groups. It has been found that NGF plays an important role 

in the survival and growth of nerve cells and in stopping apoptotic cell death. Also, it is possible that 

increasing NGF levels in the hippocampus may help improve memory capacity (12). NGF exerts its 

major effects through the TrkA receptor, and acts as a mediator of inflammatory pain and leads to 

sensitization of the central and peripheral nervous system (13). It seems that aerobic training can be 

effective in the production of NGF by increasing the energy available to nerve cells, maturing NGF 

precursors and increasing the expression of tyrosine kinase A, which is an active receptor for NGF 

(14). 

Keywords: BDNF, NGF, Aerobic Training, Pregnancy 
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Abstract  

Introduction: Osteopenia is a bone metabolic disorder that is related to factors such as low physical 

activity, diet quality, and insufficient intake of calcium and vitamin D. The present study was 

conducted with the aim of investigating the effect of combined exercise along with functional 

electrical stimulation on serum levels of calcium and vitamin D in postmenopausal women with 

osteopenia. 

Method: In this experimental study, 45 women with osteopenia (-1 < T-score <-2.5), with an average 

age of 61.25±4.1 years, were randomly selected and divided into 3 groups: exercise (ME), exercise + 

electrical stimulation (ME+ ES) and control The ME and ME+ES groups participated in combined 

aerobic (40-70% HRR) and resistance training for 12 weeks, 3 days a week, 90 minutes per session. 

The ME+ES group received electrical stimulation with a two-channel STIMULATOR 620 P 

(NOVIN) device, type Fes, during 12 sessions, for 15 minutes, with a frequency of 45 Hz, a pulse of 

300 microseconds, to the paraspinal area. Statistical analysis of the data was performed using 

ANOVA and Tukey's post hoc test (at the significance level of P<0.05). 

Results: The results showed that after 12 weeks of the research protocol, the level of Ca did not 

change significantly in the groups (P>0.05). While serum levels of D3 increased significantly in both 

intervention groups (EX and EX+ES) compared to the control group (p=0.002). 

Conclusion: Using combined exercise alone and with electrical stimulation can be useful in 

improving vitamin D levels and preventing osteoporosis in women with osteopenia. Meanwhile, 

electrical stimulation did not have a synergistic effect in improving D3 levels, and future studies using 

electrical stimulation with greater intensity and duration are needed. 

Keywords: Concurrent Exercises, Electrical Stimulation, calcium, Vitamin D3, Osteopenia 
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Osteopenia (OS) is a bone metabolic disorder that occurs before osteoporosis (OP) and 

increases with age and menopause [1]. Osteoporosis can be the result of lack of calcium or other 

minerals in the bones [2]. Vitamin (D3) plays an important role in maintaining the skeleton, 

minerals, strength and mass of skeletal muscles through the regulation of calcium and phosphate 

homeostasis [3]. 

The primary treatment approach for osteoporosis management and fracture prevention is 

medication. Some people do not respond to osteoporosis drugs, suffer fractures or continuous loss 

of bone mass over time, and on the other hand, adherence to the use of these drugs decreases over 

time. Therefore, exercise is only considered as an auxiliary strategy to prevent fractures caused 

by osteoporosis [4]. Also, a rich body of research background on electrical stimulation supports 

the idea that electrical stimulation technologies can be used clinically as an effective adjunctive 

therapy for fracture healing, rehabilitation, improvement of quality of life and prevention of 

osteopenia. [5, 6]. It seems that the investigation and the positive role of electrical stimulation on 

Ca and D3 has been given less attention, so the present study was conducted with the aim of 

investigating of investigating the effect of combined exercise along with functional electrical 

stimulation on serum levels of calcium and vitamin D3 in postmenopausal women with 

osteopenia.  

In this semi-experimental study, among 500 women with osteopenia, members of the 

Rehabilitation Center of Imam Reza Hospital, Tabriz, 45 elderly women with osteopenia were 

selected as a sample and randomly divided into three groups: EX combined exercise, combined 

exercise + electrical stimulation (EX+ ES) and control. The inclusion criteria were: Hip and 

lumbar spine BMD -1 < T-score <-2.5, age 55 to 65 years, menopause history of at least two 

years. Exclusion criteria included: failure to regularly implement the exercise protocol or 

voluntary withdrawal from the research process, changing diet or medication. Combination 

exercises including aerobic exercises (aerobics, step and trampoline (40-70% HRR) and 

resistance exercises with stretch Pilates and body weight) were performed 3 days a week for 60-

90 minutes in each session. The ME+ES group received electrical stimulation with a two-channel 

STIMULATOR 620 P device (NOVIN), in the form of functional electrical stimulation (Fes), 12 

sessions, for 15 minutes, with a frequency of 45 Hz, a pulse of 300 microseconds to the paraspinal 

area. Calcium was measured using a Calorimetry test with fummetric single-point measurement 

in the range of 1-20 mg/dL, and if it was more than 20 mg/dL, the sample was multiplied by 4 

with dilute serum and the test result was multiplied by 5 with the Arsenazo III test kit, of Delta 

Darman company, and D3 was measured using the 25(OH)D vitamin D Pishghaman kit of Pars 

company with the ELISA method. 

To compare the variables between the three groups, the percentage of changes was compared 

with the help of one-way analysis of variance and Tukey's post hoc test. P<0.05 was considered 

significant level 

 

Table 1. Comparison of calcium and vitamin D between groups. 

Heading Group Pre test Post test 
p-value£ p-

value* 

 

Ca 

(mg/dl) 

ES+EX(1) 9.28±0.4 9.39±0.22 P [3,1] =0.36 

P [3,2] =0.8               0.39 

P [2,1] =0.71 
EX(2) 9.39±0.27 9.41±0.20 

Control(3) 9.15±0.21 9.11±0.31 

 

D3 

ES+EX(1) 41.8±7.6 49.91±16.6 P [3,1] =0.002£ 

P [3,2] =0.02£         0.002* EX(2) 43.8±2.67 48.88±3.63 
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(ng/ml) Control(3) 41.92±8.17 39.26±7.46 P [2,1] =0.53 

p-value*: Difference between groups based on ANOVA test is significant at p≥0.05 level. 

p-value£ : Difference between groups based on Tukey's post hoc test. 

 

According to the results of Table 1. After 12 weeks of the research protocol, the amount of 

Ca showed no significant difference between the groups (P<0.05). While serum levels of D3 

increased significantly in both EX and EX+ES intervention groups compared to the control group 

(p=0.002). 

The results of the present study showed that 12 weeks of combined training alone and with 

electrical stimulation increased serum D3 levels. Exercise has been widely recognized as a critical 

physical stimulus for the development and maintenance of optimal bone strength throughout life 

[5]. The effect of aerobic and strength training in significantly increasing vitamin D levels has 

been reported by previous studies. Vitamin D has a positive effect on bone regeneration [7]. Bell 

et al. (2020) reported the effect of resistance training on a significant increase in serum D3 levels. 

The hypothesis of this research was the stimulation of osteoblasts by muscle building exercises 

to increase bone formation. For this purpose, with the increase of vitamin D, the endocrine system 

undergoes changes to supply calcium to the skeletal tissue, according to which Matrix Gla protein 

(MGP) and 1,25 dihydroxy vitamin D serum, which are indicators of bone regeneration, increased 

[8]. Sports activity increases the level of vitamin D3 by increasing the expression of fibroblast 

growth factor, which is a growth factor governing vitamin D homeostasis and metabolism [5]. 

Overall, the current study showed that combined exercise training can be an effective method in 

improving osteopenia along with drug therapy. 
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Abstract  

Introduction: Obesity and high levels of inflammatory markers are associated with increased risk of 

chronic diseases such as type 2 diabetes and cardiovascular diseases. The aim of this study was to 

investigate the effect of TRX exercises on eotaxin and IL-33 indices in inactive obese women. 

Method: The current research was applied and semi-experimental. The statistical population of the 

present study was all obese women with an average age of 52 ± 2.6 years and BMI ≥ 25 in Maragheh 

city. From this population, 30 people were selected as a statistical sample in a purposeful and 

accessible manner and were randomly divided into two experimental (15 people) and control (15 

people) groups.  The exercise group was exposed to an 8-week TRX training program consisting of 

10 minutes of warm-up, 40 minutes of TRX training, and 10 minutes of cool-down. Blood samples 

were collected before and after 8 weeks of training and the amounts of eotaxin and IL-33 were 

measured by ELISA method. The data were analyzed using the covariance test (P ≤ 0.05). 

Results: The results showed that 8 weeks of TRX training leads to a significant decrease in serum 

eotaxin levels (p=0.021) and a significant increase in IL-33 serum levels (p=0.011) in inactive obese 

women. 

Conclusion: It seems that the weight loss due to TRX exercises, which was accompanied by the loss 

of fat tissue, led to a decrease in eotaxin levels and an increase in IL-33 serum levels. 

Keywords: TRX exercise, Eotaxin, IL-33 
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Introduction 

Adipose tissue, as an active tissue and the main product of obesity, in addition to fat storage, 

secretes peptides called adipokines, pro-inflammatory and anti-inflammatory cytokines, which 

have endocrine and paracrine effects [1]. One of these adipokines is eotaxin, which is known as 

a pro-inflammatory adipokine secreted by adipose tissue [2]. Researches have shown that the 

level of plasma eotaxin is high in obese people [2,3]. On the other hand, inflammation caused by 

metabolic disorders is associated with a decrease in anti-inflammatory cytokines, including IL-

33 [4,5].  

In this regard, the evidence shows that the preventive effect of exercise may be related to the anti -

inflammatory effect of regular exercise, which reduces visceral fat tissue, or to the induction of 

an anti-inflammatory environment with each exercise session [6]. Research shows that resistance 

training increases strength and muscle mass and subsequently increases the potential for 

consumption of free fatty acids, increases insulin sensitivity and improves quality of life, and is 

effective in preventing metabolic risk factors. TRX exercises are based on the use of body weight 

and include various movements related to the whole body and are part of resistance sports [7].  

Considering the role of IL-33 and eotaxin in mechanisms related to obesity, the existence of 

conflicting results regarding the effect of exercise and physical activity on these factors, and also 

regarding the effect of exercise on improving body composition, the purpose of this research is 

to investigate the effect of exercise on these factors. TRX was inactive on serum eotaxin and IL-

33 levels in obese women. 

Method 

The current research was applied and semi-experimental. The statistical population of this 

research was selected through a call and among obese women with an age range of 50-60 years. 

They were randomly divided into two control groups (25 people) and training group (25 people). 

The subjects of the training group performed TRX exercises for 8 weeks and three sessions a 

week. TRX exercises included large muscle groups of upper body, lower body and central. Each 

training session included 10 minutes of warm-up and 40 minutes of TRX training, respectively, 

and ended with 10 minutes of cooling down. The control group did not perform any sports 

activities during 8 weeks. After 12 hours of fasting, 5 cc of blood was taken from the subject in 

two stages (pre-test and post-test). Serum levels of IL-33 were measured using ELISA laboratory 

method and the amount of eotaxin was measured by the sandwich ELISA method. 

Shapiro-Wilk test was used to check the normality of data distribution. Because the data 

distribution was normal, ANCOVA analysis of covariance test was used to determine the 

differences between groups. Also, independent t-test was used to investigate the possibility of 

differences between the control and training groups (in the pre-test stage). Data analysis was done 

using SPSS version 23 statistical software at the level of statistical significance (p<0.05).  

Findings 

The Klomogrof-Smirnov test showed that the distribution of all data is normal. The results of 

covariance analysis and Bonferroni's test showed that 8 weeks of TRX training caused a 

significant decrease in body weight (p=0.001), fat percentage (p=0.001) and body mass index 

(p=0.001) =p) became Also, the results of the present study showed that the amount of eotaxin 

decreased significantly after TRX exercises (p=0.021). While, the results showed a significant 

increase of IL-33 in the training group compared to the control group (p=0.011) (Table 1).  
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Table 1. Descriptive data and covariance analysis results about the research variables 

variable stage Control 

group 

TRX 

exercise 

F P-value Eta-

square 

Age  53.4±8.09 52.4±4.15    

Height (cm)  160.7±1.78 160.2±1.85    

Weight (kg) pre 78.9±3.95 82.3±2.95 21.45 0.001* 0.243 

 post 78.5±3.77 74.3±3.60    

fat  pre 28.1±5.11 29.1±5.05 65.13 0.001* 0.636 

(percentage) post 30.1±1.18 27.1±7.50    

BMI  pre 30.1±8.1 31.1±3.6 16.29 0.001* 0.277 

(kg/m2 ) post 30.1±6.5 29.1±6.5    

Eotaxin  pre 720.2±9.66 730.2±6.15 95.12 0.021* 0.249 

(ng/l) post 724.1±2.8 684.5±2.03    

IL-33 (ng/l) pre 220.4±10.10 219.5±2.18 99.72 0.011* 0.697 

 post 221.4±31.20 240.6±9.75    

 

Discussion 

The results of the present study showed that TRX exercises significantly decrease the amount of 

eotaxin and significantly increase IL-33 in inactive obese women. Also, a significant decrease in 

the values of body mass index, weight and fat percentage was observed, therefore, considering 

that adipose tissue is the main source of eotaxin, the decrease in adipose t issue is accompanied 

by a decrease in eotaxin levels. In fact, the confirmation of the effectiveness of TRX exercises in 

reducing body fat mass in the present study and its consistency with previous studies show the 

effectiveness of this exercise method in weight control and improving body composition. 

 Increasing energy consumption and creating a negative energy balance is one of the most 

important reasons for the effectiveness of sports activities in reducing body weight and fat mass. 

Therefore, perhaps the main reason for improving the body composition of the subjects of the 

present study can be attributed to increasing the energy cost of the exercises performed. It seems 

that the exercises that reduce the percentage of body fat are associated with the reduction of 

eotaxin because adipose tissue is considered the main source of eotaxin secretion; In fact, weight 

loss, which is accompanied by loss of fat tissue, leads to a decrease in eotaxin levels. Among 

other results of the present study, there is a significant increase in IL-33 serum levels after 8 

weeks of TRX training in inactive obese women. Liu et al. reported that combined aerobic and 

resistance exercises lead to a significant increase in IL-33 and a significant decrease in glucose, 

insulin and insulin resistance; therefore, exercise can help improve glycolipid metabolism and 

reduce mild inflammation in diabetic patients [8], which is consistent with the findings of the 

present study. Several mechanisms have been described regarding the protective role of IL-33 in 

conditions of obesity and diabetes. Research shows that the distribution of IL-33 in obese diabetic 

mice leads to a decrease in fat cells, a decrease in fasting glucose and an improvement in insulin 

sensitivity [5].  

The results of the current research showed that weight loss along with loss of adipose tissue due 

to 8 weeks of TRX training has reduced the serum levels of eotaxin and increased IL-33; Also, 

TRX exercises have improved body composition in inactive obese women. 
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Introduction: Researches have shown that sports training can improve brain structure and cognitive 

learning and memory functions. The effects of exercise have been partly attributed to strengthening 

performance and increasing levels of neutrophins, especially NGF and BDNF (1). Neurotrophic 

factors have unique activities on target nerve cells and other types of cells in the nervous system (2). 

The highest level of gene expression and protein concentration of NGF in the central nervous system 

has been reported in the hippocampus (3). In researches, it has been pointed out that exercise training 

is effective in increasing neutrophins, including BDNF and NGF, in promoting neurogenesis and 

angiogenesis, and as a result, developing dendrites and improving memory (4). Research findings 

show that the regulation of hippocampal BDNF caused by exercise is mediated by neurotransmitter 

systems, neuroendocrine systems and insulin-like growth factor IGF-1. Also, exercise plays an 

important role in BDNF protein content, tyrosine kinase B receptor and cyclic adenosine 

monophosphate response through the regulation of reactive oxygen species (ROS) and leads to better 

performance and neurogenesis (5). In addition, NGF plays an important role in maintaining 

sympathetic and sensory neurons as well as biological activities, including cell growth (6). On the 

other hand, intense sports activity increases the production of ROS. ROS easily oxidize 

macromolecules such as lipids, proteins, carbohydrates, and nucleic acids, and on the other hand, it 

reduces the body's antioxidant level to deal with oxidative stress (7). A type of high-intensity training, 

such as interval training, helps to restore the brain system and improve neurotrophin gene expression 

by improving the inflammatory state and oxidative stress in people (8). However, oxidative stress, 

lipid peroxidation and insufficiency of the antioxidant defense system may also occur with increasing 

intensity of activity, especially intense training (9). Studies have shown that intense exercise increases 

the levels of malondialdehyde (MDA) as an indicator of lipid peroxidation (10). The most vulnerable 

part of the cell is the membrane lipids, which in the face of lipids with free radicals cause their 

peroxidation, change the fluidity and permeability of the membrane, and as a result, MDA is produced 

(11). One of the appropriate solutions to protect against the adverse effects of oxidative stress caused 

by intense activities is to use healthy nutritional measures and use of antioxidant supplements. Due 

to having compounds such as tannins and flavonoids, jujube has antioxidant and anti-inflammatory 
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properties and protects the body against oxidative stress (12). Studies have shown that jujube contains 

vitamins E, C, A, carotenoids and special minerals, such as zinc and selenium, which have antioxidant 

properties and are effective in neutralizing free radicals (13). Therefore, according to the mentioned 

materials, the present research was conducted with the aim of investigating the effect of two types of 

intermittent exercise with jujube consumption on oxidative stress and BDNF and NGF gene 

expression in male rats. 

Materials and methods: 72 immature Wistar rats aged 22 days after weighing were randomly 

divided into 9 groups: control, intense interval training (HIT), intense endurance training (ICT), 

jujube, ICT + jujube, ICT + Placebo, HIT + placebo, HIT + jujube and placebo. Then, the intense 

endurance training protocol including running on the treadmill for 4 weeks (5 sessions per week) with 

progressive duration and intensity and following the principle of exercise overload was implemented. 

So that the speed in the first week was equal to 10-18 meters per minute and its duration was 10-30 

minutes, and in the last week the training speed reached 30 meters per minute and its duration was 

55-60. The HIT training protocol was also carried out in the form of training with the pattern of seven-

day courses (six days of training and one day of rest to prevent overtraining). Based on the principle 

of overload, training was applied in such a way that the training speed in the familiarization week 

was equal to 10-16 meters per minute and its duration was 1 minute, and in the last week the training 

speed reached 36-40 meters per minute (equivalent to about 85% of Vo2max). The placebo groups 

were given a gavage of distilled water and the jujube groups were given a gavage of jujube extract at 

a dose of 600 mg per kilogram of body weight of each mouse, daily after training. The expression of 

BDNF, NGF genes was measured using real-time PCR method and the amount of MDA and TAC 

was measured using spectrophotometric method. ANOVA and James Howell's post hoc test were 

used to analyze the data. 

Findings: ANOVA test results showed that there is a significant difference in the level of NGF and 

TAC gene expression in hippocampal tissue (P<0.05). The results of James Howell's post hoc test 

showed a significant difference in NGF gene expression between the HIT group and the control group 

(P = 0.001), so that HIT training led to an increase in NGF expression in the hippocampus tissue. 

Also, in the ICT group and the ICT + jujube group, a significant increase in TAC was observed 

compared to the control group (P=0.03, P=0.002). The results of the present study did not show 

significant changes in BDNF gene expression and MDA activity in 9 groups (P>0.05). 

Conclusion: The results of the present study showed that HIT training led to an increase in the 

expression of NGF in the hippocampus tissue. Also, the highest level of BDNF gene expression in 

the present study was related to the HIT exercise group and the placebo group, and this difference 

was not significant. It seems that the type of exercise program is very important. 

Previous studies have reported that exercise stimulates the regeneration of nerve cells and increases 

NGF gene expression (14). It seems that the lack of change in the 7-day training group compared to 

the 4-day training group is related to the intensity of the exercises and the duration of the exercise in 

the 4-day group, and more rest intervals in the 4-day group played a role in increasing NGF gene 

expression. Therefore, intermittent training probably helps to restore the brain system and improve 

neurotrophin gene expression by improving the inflammatory state and oxidative stress in people (8). 

However, in the present study, BDNF gene expression was not significant. It seems that due to the 

immaturity of the rats in the present study, it can be concluded that there was not enough growth 

hormone to stimulate and produce IGF-1 to be effective in BDNF gene expression. Also, the results 
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of the present study showed that the amount of TAC in the ICT group and the jujube ICT + group 

had a significant increase compared to the control group. Meanwhile, there was no significant 

difference between the groups in MDA. According to the obtained results, it is possible that 

continuous increasing endurance training will improve the antioxidant function and create oxidative 

adaptations caused by exercise over time (15). 

The findings of this research showed that jujube supplementation alone or together with 7 and 4 days 

intermittent exercise had no significant effect on BDNF and NGF gene expression (P=1.000). 

According to the results of the present study, it seems that the beneficial effects of jujube herbal 

supplement and anti-oxidant treatment appear when the oxidizing and anti-oxidative systems of the 

body are sufficiently stressed due to various interventions. 
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ABSTRACT 

Type 2 diabetes (T2D) is a major health concern with a significant impact on human life and well-

being. It is currently ranked as the ninth leading cause of death worldwide, with over one million 

deaths attributed to the disease annually. Reports indicate that diabetes becomes a prevalent and 

concerning public health issue in individuals aged 50 to 65 years and older, with approximately one 

in every two elderly individuals being diabetic or pre-diabetic. 

 Walking is a widely practiced physical activity that is seldom associated with physical injuries 

due to its low-impact nature. In this regard, Nordic walking (NW), a specific form of walking that 

involves the use of poles and engages the muscles of the lower limbs, upper limbs, and trunk, has 

gained attention. Compared to traditional walking, NW is estimated to result in a higher energy 

expenditure due to its whole-body engagement. A systematic review, meta-analysis, and other studies 

have demonstrated that NW is more effective and practical for overweight and obese individuals 

compared to traditional walking. 

Green tea (GT) contains a lot of active ingredients including catechins, polyphenols, theanine, 

caffeine, chlorogenic acid, and gallic acid. Many studies have reported that catechins reduce blood 

lipids and body weight and improve insulin resistance. Numerous studies have also shown that EGCG 

in GT have antioxidant, anti-obesity, and anti-inflammatory effects. In contrast, another meta-analysis 

study found that GT had no effect on blood glucose, HOMA-IR, or insulin resistance in subjects at 

risk of T2D. Therefore, the aim of this study was investigating the effect of NW, GT supplementation 

and combination of these interventions on body composition and metabolic status of pre-diabetes 

women.  

 

In the present study, women exposed to diabetes were recruited to diabetes. After the initial 

assessment, eligible participants were randomly divided into one of four groups (control group (CO, 

n= 15), GT supplement group (Sup, n= 15), NW and placebo group (Ex+Pla, n= 15), and NW and 

GT supplement group (Ex+Sup, n= 15)). The subjects were blinded to the group allocation and during 

interventions.  

Subjects in the exercise groups engaged in three sessions per week on non-consecutive days for 

8 weeks, with each session lasting 40-60 minutes in the morning. The main exercise involved walking 

with special poles, and exercise intensity was monitored using reserve heart rate, with subjects 

exercising at an intensity of 50 to 75% of their reserve heart rate during the study. In the two groups, 

Sup. and Ex+Sup., subjects received 3 capsules of 500 mg daily containing GT supplement, which 

they consumed after meals. The placebo group used roasted wheat flour in identically colored 

capsules. 

Height, weight, body mass index (BMI), and body fat percentage (BF%) were measured at 

baseline and at the end of the study using standard and similar methods. BF% was measured using a 

Body Composition Analyzer (Inbody 270). To measure serum indices, 5 cc of blood was drawn from 

the antecubital vein of each subject before the start of interventions and 48 hours after the last 
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interventions following a 12-hour fast. Fasting blood glucose (FBG) and serum insulin were measured 

for each factor using kits (Pars Azmoon, Tehran, Iran) and an Autoanalyzer employing the 

photometric method. 

HOMA-IR and HOMA-β cell indices were calculated using the following formulas: 

HOMA-IR = [fasting insulin (U/ml) * fasting glucose (mmol/l)]/ 22/5 

HOMA b-cell = [20× fasting insulin (IU/Ml)]/ [fasting glucose (mmol/l)-3/5]  

The analysis of covariance (ANCOVA) was used to examine the differences between the groups 

and the pre-test data were considered as covariate variables. If the results were significant, Bonferroni 

post hoc test was used to examine the differences. Moreover, independent t-test was used to examine 

within-group differences. The SPSS.25 was used for data analysis. The level of statistical significance 

was set at P < 0.05. 

 

The subjects of the study were pre-diabetes women. Individual characteristics of all subjects 

include age 61.73 ± 4.71 years, height 156.45 ± 6.29 cm, initial weight 72.47 ± 10.47 and BMI 29.6 

± 3.83 kg.m2. Between and within groups comparisons are presented in Table 1. 

Table 1. Pre and post treatment characteristics for study participants. 

B-G 

Value 
Ex + Sup. Ex + Pla. Sup. CO Time Variable 

F= 0.910 

P= 0.44 

ɳ= 0.069 

78.31 ± 

11.19 

66.66 ± 

11.33 
73.2 ± 8.71 

69.27 ± 

8.05 
Pre 

Body 

Weight 

(kg) 

74.98 ± 

9.92 

64.99 ± 

11.27 
71.97 ± 8.34 69.31 ± 8.8 Post 

-1.42 

(0.003)* 

-1.67 

(0.030)* 

-1.23 

(0.012)* 

0.04 

(0.986) 

∆ (W-G P-

Value) 

F=17.676 

P= 0.001 

ɳ= 0.583 

30.34 ± 

2.58 
27.43 ± 3.8 29.25 ± 2.8 

28.94 ± 

4.18 
Pre 

BMI 

(kg/m2) 

28.76 ± 

2.34 

25.94 ± 

3.54 
28.36 ± 2.6 29.08 ± 4.2 Post 

-1.58 

(0.001)*a 

-1.48 

(0.001)*a 

-0.89 

(0.001)*a 

0.14 

(0.501) 

∆ (W-G P-

Value) 

F= 3.795 

P= 0.018 

ɳ= 0.23 

43.95 ± 

5.95 
38.4 ± 4.92 39.2 ± 4.72 

40.65 ± 

7.66 
Pre 

Body 

Fat % 

40.97 ± 

5.53 

35.29 ± 

5.13 
37.28 ± 6.42 

40.16 ± 

8.55 
Post 

-2.98 

(0.001)*a 

-3.11 

(0.004)*a 

-1.92 

(0.059) 

-0.49 

(0.223) 

∆ (W-G P-

Value) 

F= 

21.261 

P= 0.001 

ɳ= 0.627 

130.9 ± 

17.8 

126.82 ± 

6.88 

129.1 ± 

21.61 

126.17 ± 

18.56 
Pre 

FBG 

(mg/dl) 

112.5 ± 

12.68 

115.27 ± 

8.98 

120.5 ± 

19.56 

130.83 ± 

18.74 
Post 

-18.4 

(0.001)*ab 

-11.54 

(0.001)*a 

-8.6 

(0.001)*a 

4.66 

(0.001)* 

∆ (W-G P-

Value) 

F= 

13.312 

P= 0.001 

ɳ= 0.512 

26.6 ± 4.37 
23.29 ± 

4.36 
26.15 ± 5.65 

25.88 ± 

5.05 
Pre 

Insulin 

(mg/dl) 

23.23 ± 

3.59 

20.85 ± 

4.27 
24.54 ± 4.56 

26.71 ± 

4.69 
Post 

-3.37 

(0.001)*a 

-2.44 

(0.001)*a 

-1.61 

(0.026)*a 

0.83 

(0.099) 

∆ (W-G P-

Value) 
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F= 

26.120 

P= 0.001 

ɳ= 0.673 

8.37 ± 1.82 7.31 ± 1.59 8.58 ± 3.29 8.26 ± 2.84 Pre 

HOMA-

IR 

6.51 ± 1.61 5.99 ± 1.59 7.49 ± 2.65 8.81 ± 2.77 Post 

-1.85 

(0.001)*a 

-1.33 

(0.001)*a 

-1.09 

(0.002)*a 

0.55 

(0.006)* 

∆ (W-G P-

Value) 

F= 7.00 

P= 0.001 

ɳ= 0.356 

145.08 ± 

19.43 

132.01 ± 

21.58 

148.47 ± 

24.48 

151.78 ± 

18.08 
Pre 

HOMA-

β cell 

176.25 ± 

37.52 

144.79 ± 

23.96 

162.27 ± 

29.16 

145.7 ± 

15.92 
Post 

31.16 

(0.007)*a 

12.78 

(0.022)* 

13.8 

(0.033)* 

-6.08 

(0.069) 

∆ (W-G P-

Value) 

Note. C: control group, Sup.: Green Tea supplementation group, Ex. + Pla.: exercise + placebo 

group, Ex. + Sup.: exercise + Green Tea supplementation group. BMI: body mass index; FBG: 

Fasting blood glucose. W-G: Within-group, B-G: Between-group. ∆: posttest score - pretest score. 

*indicated significant within group pre-post difference. a: indicated significant difference compared 

to control group. b: indicated significant difference compared to supplement group. 

 

The results showed that there was no statistically significant difference in body weight between 

groups (P = 0.445). However, the within-group comparison showed that the body weight in the 

experimental groups decreased significantly. Regarding BMI (P < 0.018) and BF% (P = 0.018), the 

results showed these variables decreased significantly. Moreover, it was observed that the variables 

of FBG, insulin and HOMA-IR decreased significantly in the experimental groups and HOMA-β 

increased significantly (table 1). 

 

We observed that BMI, BF%, FBG, insulin and HOMA-IR decreased in the intervention groups 

and HOMA-β increased in the NW+GT group. However, it was noted that these two interventions 

did not have a synergistic effect when combined. 

In line with the results of the present study, some previous studies have also concluded that NW 

training is an effective method to improve body composition. In a comparative study, Pippi et al 

(2020) found that in obese adults with or without T2D, 3 months of NW exercises are as effective as 

gym-based exercises in improving body composition and physical fitness. Nevertheless, compared to 

traditional walking, NW have more physiological and anthropometric effects due to the activation of 

all the muscles of the body (about 90% of body muscles) and higher energy costs. Another advantage 

of NW is that using poles reduces the pressure on the knees by almost 30% compared to traditional 

walking. Therefore, this type of physical activity is more efficient, safe, accessible, and widely used 

for older, overweight, and obese people who have several diseases along with joint problems. 

In line with our results, some studies have concluded that GT/GTE has a beneficial effect on body 

composition. Previous studies have confirmed the anti-obesity and anti-inflammatory effects of GT 

and GTE. GT has been shown to cause weight loss through multiple mechanisms, including reducing 

food intake, reduction in lipid emulsification and absorption, fat oxidation and fat excretion in the 

stool, suppressing adipogenesis and lipid synthesis, increasing energy expenditure, and 

thermogenesis.  

Regarding the effect of GT on the metabolic status, several review and meta-analysis studies have 

been conducted and contradictory results have been reported. For instance, in a meta-analysis study 

(17 RCTs, n= 1133), it was reported that consumption of GT has a positive effect on metabolic status 

(FBG, HbA1c and insulin). However, our findings and previous research indicate that GT 

consumption among individuals with prediabetes leads to improvements in FBG, insulin, HOMA-IR, 

and HOMA-β. This improvement has been attributed to improved glucose uptake into skeletal muscle 
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as well as muscular β-oxidation. Additionally, a meta-analysis study indicated that catechin intake in 

individuals with T2D may ameliorate hyperglycemia, oxidative stress, dyslipidemia, and obesity.  

 

Acknowledgment: We are grateful to the subjects who participated in this study.  

References: 

[1] Pippi R, Di Blasio A, Aiello C, Fanelli C, Bullo V, Gobbo S, et al. Effects of a Supervised Nordic 

Walking Program on Obese Adults with and without Type 2 Diabetes: The CURIA Mo. Centre 

Experience. 2020;5(3):62. 

[2] Cebula A, Tyka AK, Tyka A, Pałka T, Pilch W, Luty L, et al. Physiological response and 

cardiorespiratory adaptation after a 6-week Nordic Walking training targeted at lipid oxidation in a 

group of post-menopausal women. 2020;15(4):e0230917.  

[3] Sentinelli F, La Cava V, Serpe R, Boi A, Incani M, Manconi E, et al. Positive effects of Nordic 

Walking on anthropometric and metabolic variables in women with type 2 diabetes mellitus. 

2015;30(1):25-32  

[4] Golledge J, Maarij K, Moxon JV, Beard JD, Girold S, Wrang H, et al. Systematic review and 

meta-analysis of clinical trials examining the benefit of exercise programmes using Nordic walking 

in patients with peripheral artery disease. 2018;56(4):534-43. 

[5] Yu J, Song P, Perry R, Penfold C, Cooper ARJD, journal m. The effectiveness of green tea or 

green tea extract on insulin resistance and glycemic control in type 2 diabetes mellitus: a meta-

analysis. 2017;41(4):251. 

[6] Rashidy M, Karkehabadi SJPR. Aerobic exercise ameliorates glycemic control by improving the 

beta cell function and independent of insulin resistance in diabetic rats. 2021;24(1):11-8. 

 

 

  



002231-77177 

   

69 
 

های همایش دوسالانه بین المللی چالش
نوین علوم ورزشی و تندرستی در جاده 

  2041 –تبریز  -ابریشم، ایران

Biennial International Congress on New 

Challenges of Sport Sciences and Health 

on the Silk Road, Iran- Tabriz- 2024 

The Role of Kinases (JNK-P38-ERK) in the Regulation of Transcriptional and 

Copying Factors after Exercise Training with Emphasis on Free Radicals’ 

Role 

 

Abstract  

 

Introduction: This systematic review aimed to investigate the role of kinases (JNK-P38-

ERK) in the regulation of transcriptional and copying factors after exercise training with 

emphasis on free radicals’ role. 

Method: For this purpose, Sid.ir and Magiran.com databases as well as the system of 

scientific and research publications approved by the Ministry of Science in the field of sport 

sciences were searched for domestic articles from 1380 to 1402. The keywords used for 

searching were "protein kinases (JNK-P38-ERK)" or "exercise training" in combination with 

"free radicals" or "transcription factors" or "copying factors". For English language articles 

between 2000 and 2023, PubMed, Megapaper, and Google Scholar databases were used.  

Results: The results indicated that reactive oxygen species (ROS) play the role of 

messengers in cellular signaling cascades by phosphorylating intracellular proteins and 

activating redox-sensitive transcription factors. In skeletal muscle, MAPKs are the main 

regulators of gene transcription in response to oxidative stress. Phosphorylation of MAPK 

increases after all kinds of exercise training, but the degree of adaptation created as a result 

of exercise training and phosphorylation of MAPK depends on the intensity, duration, 

volume and type of exercise, as well as the level of physical fitness of the person, the person's 

exercise training history, gender, and recovery rate, and also it depends on nutrition, the use 

of antioxidants and supplements. It should be kept in mind that sometimes the level of 

MAPKs phosphorylation in mice after exercise training is different compared to humans. 

Also, new techniques are needed to evaluate signaling pathways in human samples.  

Conclusion: MAPKs are involved in various processes such as mitochondrial biogenesis, 

hypertrophy, autophagy, apoptosis and inflammation, which sometimes overlap with other 

redox signaling pathways and are suggested to be considered in future research. 

Keywords: Mitogen-activated protein kinases, cell signaling, free radicals, exercise training. 
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ABSTRACT 

 

Boxing is one of the oldest combat sports in the history of mankind and is historically referred to as 

a "noble art" (1). The International Boxing Association has stated that the first signs of this sport were 

found in Egypt around 3000 BC (2). Boxing probably began around 6000 BC in Ethiopia, and in 688 

BC at the first Olympic Games, boxing made its historic debut as an Olympic sport (1,3). The 

Olympic sport of boxing, which is almost 3 thousand years old, is held in 3 or 15 rounds at the 

tournament level. In boxing, there are two competitors in the body and face in a combination to focus 

on the defense and the necessary transitions, which makes it very difficult. During an amateur boxing 

match, a boxer executes a combination of moves in which skills such as strength, speed, muscular 

endurance, and reaction speed play an important role. To be successful in the sport, a person must 

possess a wide range of skills, knowledge, and attributes that can be measured, analyzed, and solved 

using the appropriate tools and techniques during the sport and improve themselves (4). Athletes in 

this field need strength, endurance, agility, and reaction, and practicing this field increases the ability 

of these fields in a person. 

Examining things like strength, speed, and endurance can somewhat challenge different sports to a 

possible ratio, and this will take to clarify the best training. Studies and research in this field can help 

the decision of young people and teenagers to choose the desired sport. Many people participate in 

resistance training, also known as strength training, to improve their appearance, health, and 

performance. Especially athletes in some sports such as bodybuilders, weightlifters, and American 

football use resistance sports to move and increase muscle mass (5). Resistance exercise is an 

anaerobic exercise, so it less consumes oxygen compared to aerobic exercise (5). Other strength 

sports, such as weightlifting, use high-intensity resistance weight training as a tool to increase strength 

and power (6,7). For weightlifters, victory or defeat is determined by strength and technique; In other 

words, the goal of weightlifters is to increase the load that can be lifted through grasping (8). 

Strength, since it is vital for many daily activities, is clinically measured as an indicator of overall 

body strength and health (9). Many professions rely on strength to perform. For example, the 

admission process for fire departments, police departments, and the army may require them to pass a 

strength test (10). Food packers, assembly line manufacturing, and many other manual industrial 

workers may regularly use continuous or intense griping movements (11). Others require lifting and 

holding heavy loads by hand. Therefore, good musculature is especially important for adolescents 

mailto:Hossein.Ghasemi.student@gmail.com
mailto:Seiavoshy@gmail.com
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002231-77177 

   

72 
 

های همایش دوسالانه بین المللی چالش
نوین علوم ورزشی و تندرستی در جاده 

  2041 –تبریز  -ابریشم، ایران

Biennial International Congress on New 

Challenges of Sport Sciences and Health 

on the Silk Road, Iran- Tabriz- 2024 

because their workplace activities have more emphasis on physical skills than on cognitive skills (12); 

The most popular method to assess upper extremity strength is measuring hand grip strength, which 

also serves as a key performance indicator for athletes (13). 

Guidetti et al. (2002) have proven that isometric muscle contraction, especially upper extremity 

(dominant arm) contraction, is closely related to boxing match rankings (14). The isometric strength 

of the boxer's hand is a significant physical fitness index and one of the morphological, physiological, 

and biochemical characteristics of national boxers between senior and junior levels (15). Claw 

strength is related to both direct impact and lateral impact (3). Sporrong et al. (1996) and Guidetti et 

al. (2002) suggested that strength gain is one of the most important indicators of medical control in 

boxing training (14,16). In one research, the isometric performance of the strength of hand grip to the 

weight categories was investigated and it was found that there is a significant difference between the 

low, medium, and high weight categories (17). 

However, there are few studies to measure physical fitness factors in strength athletes (bodybuilders, 

boxers) and there are few studies related to strength training among bodybuilders and boxers. During 

an amateur boxing match, a boxer performs a combination of punches with various skills. Therefore, 

reduced punching skills may be an influential factor in determining the outcome of a fight as well as 

injury during a match. By identifying significant differences in physical fitness factors, coaches can 

implement exercises and training to improve skill levels, and potentially significantly reduce injury 

risk and optimize athletic performance. Examining the level of physical factors of boxers and 

bodybuilders can help develop injury-reduction strategies and can help identify and select talent. This 

research may clarify the physical aspects of boxing and bodybuilding, as well as the possibility of 

specific positions on physical factors. Understanding these physical differences can improve boxing 

and bodybuilding techniques, optimize movement patterns, and improve boxing and bodybuilding 

performance in general. The findings of the study may be used as a comparison to compare the levels 

of physical fitness factors in athletes of other sports disciplines to distinguish skill patterns and 

training methods that enhance physical fitness factors. Therefore, this study examines the 

characteristics of strength-athletes (bodybuilders and boxers) and examines the level of their physical 

fitness factors to create a training program to increase muscle strength for bodybuilders and boxers; 

and compares some physical fitness factors between bodybuilders, boxers, and non-athletes. 

Methods 

In this research, 30 people including 10 boxers and 10 bodybuilders who were selected from gyms in 

Hamedan city and 10 non-athletes who did not have any experience of bodybuilding or boxing 

participated (Table 1). After explaining the research to the participants and obtaining informed 

consent from them, the physical fitness factors including strength (by hand grip test, dynamometer 

model saehan, made in Korea), muscle endurance (by push-up test), and reaction speed (by Hs43 

manual stopwatch) measured. 

After data collection, mean and standard deviation were used as descriptive statistics. And one-way 

analysis of variance (ANOVA), and Tukey's post-hoc tests were used as inferential statistics. All data 

have been analyzed in SPSS software version 21 and at a significance level of less than 0.05. 

 

Table 1. Research variables and general characteristics of participants. 

 

Variable Groups Mean 
Std. 

Deviation 
Std. Error 

95% Confidence Interval for 

Mean 

Lower Bound Upper Bound 

Age (Year) 

non-athlete 20.10 4.122 1.303 17.15 23.05 

bodybuilder 23.20 4.686 1.482 19.85 26.55 

boxer 20.60 3.836 1.213 17.86 23.34 

Total 21.30 4.308 .787 19.69 22.91 
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Height (Cm) 

non-athlete 173.10 7.520 2.378 167.72 178.48 

bodybuilder 173.30 8.327 2.633 167.34 179.26 

boxer 178.10 8.774 2.775 171.82 184.38 

Total 174.83 8.276 1.511 171.74 177.92 

Weight (Kg) 

non-athlete 70.00 7.944 2.512 64.32 75.68 

bodybuilder 79.50 13.850 4.380 69.59 89.41 

boxer 73.00 10.604 3.353 65.41 80.59 

Total 74.17 11.414 2.084 69.90 78.43 

BMI (Kg/m2) 

non-athlete 23.3889 2.56225 .81025 21.5560 25.2218 

bodybuilder 26.3703 3.31609 1.04864 23.9981 28.7425 

boxer 22.9712 2.38813 .75519 21.2629 24.6796 

Total 24.2435 3.09675 .56539 23.0871 25.3998 

History (Year) 

non-athlete 4.40 2.716 .859 2.46 6.34 

bodybuilder 5.60 3.978 1.258 2.75 8.45 

boxer 3.10 2.283 .722 1.47 4.73 

Total 4.37 3.146 .574 3.19 5.54 

Reaction Time 

(S) 

non-athlete 22.5000 6.62067 2.09364 17.7639 27.2361 

bodybuilder 24.9000 5.19508 1.64283 21.1837 28.6163 

boxer 16.0000 3.85861 1.22020 13.2397 18.7603 

Total 21.1333 6.42051 1.17222 18.7359 23.5308 

Push Up (N) 

non-athlete 30.40 15.657 4.951 19.20 41.60 

bodybuilder 46.10 10.005 3.164 38.94 53.26 

boxer 48.60 12.980 4.105 39.31 57.89 

Total 41.70 15.052 2.748 36.08 47.32 

Hand Grip (Kg) 

non-athlete 36.60 5.680 1.796 32.54 40.66 

bodybuilder 44.60 8.356 2.642 38.62 50.58 

boxer 39.30 4.270 1.350 36.25 42.35 

Total 40.17 6.983 1.275 37.56 42.77 

 

Findings 

The results of the one-way analysis of variance (ANOVA) test showed that there is a significant 

difference in reaction speed, endurance, and muscle strength among the participants. The results of 

Tukey's post hoc test showed that there is a significant difference in the reaction speed of boxers 

compared to non-athletes (0.029) and bodybuilders (0.003) and boxers have a better reaction speed 

than others. Also, non-athletes have a significant and smaller difference in muscle endurance 

compared to bodybuilders (0.032) and boxers (0.012). The strength of bodybuilders showed a 

significant difference compared to non-athletes (0.023) and bodybuilders had better hand grip 

strength (Table 3, Figure 1). 
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Table 2. Tukey's post hoc test results between research variables. 

 

Dependent 

Variable 
(I) گروه (J) گروه 

Mean Difference 

(I-J) 

Std. 

Error 
Sig. 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Reaction Time 

(S) 

non-athlete 
bodybuilder -2.40000 2.39041 .581 -8.3268 3.5268 

boxer 6.50000* 2.39041 .029 .5732 12.4268 

bodybuilder 
non-athlete 2.40000 2.39041 .581 -3.5268 8.3268 

boxer 8.90000* 2.39041 .003 2.9732 14.8268 

boxer 
non-athlete -6.50000* 2.39041 .029 -12.4268 -.5732 

bodybuilder -8.90000* 2.39041 .003 -14.8268 -2.9732 

Push Up (N) 

non-athlete 
bodybuilder -15.700* 5.852 .032 -30.21 -1.19 

boxer -18.200* 5.852 .012 -32.71 -3.69 

bodybuilder 
non-athlete 15.700* 5.852 .032 1.19 30.21 

boxer -2.500 5.852 .905 -17.01 12.01 

boxer 
non-athlete 18.200* 5.852 .012 3.69 32.71 

bodybuilder 2.500 5.852 .905 -12.01 17.01 

Hand Grip (Kg) 

non-athlete 
bodybuilder -8.000* 2.832 .023 -15.02 -.98 

boxer -2.700 2.832 .612 -9.72 4.32 

bodybuilder 
non-athlete 8.000* 2.832 .023 .98 15.02 

boxer 5.300 2.832 .166 -1.72 12.32 

boxer 
non-athlete 2.700 2.832 .612 -4.32 9.72 

bodybuilder -5.300 2.832 .166 -12.32 1.72 

*. The mean difference is significant at the 0.05 level. 

 

 

  

 

Figure 1. Changes in research variables between 

non-athletes, bodybuilders and boxers 
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Discussion 

The results of this research showed that boxers have better reaction speed, bodybuilders have better 

hand grip strength, and both boxers and bodybuilders have better muscle endurance. 

One of these causes can be attributed to sports and the difference in the way of their sports training, 

which are the specialty of the sports field and causes characteristic neuromuscular adaptations, as 

well as exercises that improve reaction speed, endurance, and strength. 

One of the most important differences is the gender of the subjects because women have fewer 

physical fitness factors than men, which can be an important factor in changing the amount of 

measured physical factors. Physical fitness factors between males and females were studied, and 

significant differences between the physical factors of females and males were reported and 

important, which pays attention to the gender of the subjects (16). Especially, in this research, the 

subjects were homogenous in terms of gender, and all the participants were selected from males. 

Also, another case can be attributed to the age of the subjects and previous sports activities, that the 

increase of previous sports activities, it is likely that these exercises will increase some physical 

fitness factors, and this possibility exists in some studies that used participants who had less 

experience in that sport (boxing or bodybuilding). 

Also, another difference between this research and other research can be the age and maturity level 

of the participants, and clearly, hand grip strength is closely related to the age and maturity level of 

people (15,16). 

Anaerobic strength is one of the components of physical fitness related to sports skills, which plays 

an important role in the implementation of sports skills. In many sports fields, the important role of 

anaerobic is acceptable. Boxing matches require rounds of activities including intense and moderate 

movements (2); according to the physiological needs of sports branches, he said that anaerobic 

strength and power play an important role in being an elite athlete, and boxing has short stages with 

more intensity, in which the speed against the opponent's blows and dodging and repelling react 

blows. The opponent is important in it, and for this reason, boxing probably increases the speed of 

reaction. 

That's why success in boxing and thus excelling in the competition has more to do with reaction speed 

and anaerobic muscular endurance than aerobic strength. The rapid changes of direction and 

explosive movements required to strike and counterattack are examples of intense activities common 

in boxing. Reaction speed, and muscular endurance, which is anaerobic, is strong predictors of 

successful performance in the sport of boxing. Therefore, boxers should be able to respond to the 

opponent's blows with a higher reaction speed and react in time. Also, since the sport of boxing 

consists of short-term activity periods with intense and anaerobic activities, boxers should have good 

muscular endurance to continue and tolerate such periods of intense and temporary activities for a 

short period. In bodybuilding, there are no such periods with intense and fast activities and 

bodybuilding exercises are made up of slow movements. 

In the end, according to the findings of this research, it is concluded that boxing may be useful in 

improving the speed of reaction and muscle endurance, while bodybuilding may improve muscle 

strength, although to confirm these results, needs more. 
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Abstract 

Background and Purpose:  Aging is associated with a decrease in physical aspects. These days, the 

world is facing an increase in the number of elderly people, so determining the health of this group is 

very important and necessary. Growth hormone has strong anabolic and lipolytic feathers. Insulin-

like growth factor-1 also stimulates these actions more.  Insulin-like growth factor-1 has important 

effects on satellite cells, increases protein synthesis, muscular hypertrophy, and growth hormone 

directly facilitates the transfer of amino acids into cells by affecting cell membrane permeability and 

increases the absorption of amino acids.  These hormones play an important role in the formation and 

regeneration of muscles. In older people, the compactness of these hormones decreases. This decrease 

can reduce muscle mass and increase fat mass and finally sarcopenia in the elderly.  Physical and 

exercise activity can affect the secretion of hormones. Therefore, the aim of this study was to 

investigate the effect of 8 weeks circuit training on serum levels of insulin-like growth factor-1 and 

growth hormone in elderly females.  

Material and Method: This present study was a quasi-experimental research design with pre-test 

and post-test. The statistical population was elderly inactive women aged 60 to 70 years in Tabriz 

that 23 women were randomly assigned (age: 64.84±3.2 years, weight: 72.71±7.45 kg and height: 

157.09±3.61cm) and were divided into training (n=12) and control (n=11) groups. The women in the 

training group performed selected circuit training including aerobic and resistance exercises with an 

intensity of 40 to 60% of 1RM for an hour and 8 weeks.  Exercises were for eight main muscle groups 

(quadriceps muscles, leg retractable muscles, leg retrograde muscles, serene muscles, fillet and 

hamstring muscles, calf muscles, pectoral muscles, dorsal muscles) and also one of the exercises was 

walking, that the intensity was measured according to resting heart rate. Circuit training was 

performed in 12 stations. Fasting blood sampling were taken 48 hours before and after the training 

protocol. Insulin-like growth factor-1 and growth hormone were assessed by ELISA method. Shapiro-

wilk test was used for normal data distribution, analysis of variance (ANOVA) 2 × 2 and independent 

t-test were used at a significance level of α <0.05 in data analysis.  

Result: Eight weeks of circuit training significantly increased insulin-like growth factor-1 and growth 

hormone levels (p≤0.001).  

Conclusion: Regular circuit training could increase the growth and synthesis of muscle protein and 

their body Composition in the elderly due to the increase seen in insulin-like growth factor-1 and 

growth hormone levels.  

 

Keywords: circuit exercises, insulin-like growth factor-1, growth hormone, elderly 
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Abstract  

Introduction: Astaxanthin is a red, fat-soluble oxycarotenoid that originates from seafood and has 

many antioxidant properties that are claimed to improve the immune response and inhibit the growth 

of cancer cells. Athletes are always exposed to physiological stress caused by exercise, which may 

cause oxidative stress, inflammation, as well as temporary negative changes in the number and 

function of immune cells, thus inducing immune system suppression and increasing the risk of 

infectious diseases. Previous studies have been inconclusive as to whether or not astaxanthin can 

seriously improve immune responses in athletes. In this review study, the effect of astaxanthin 

supplementation on immune responses in athletes has been investigated. 

Method: Online literature search databases including Google Scholar, SPORTDiscus, PubMed, Web 

of Science, Science Direct, Scopus  were searched to obtain scientific articles from 2000 to January 

30, 2024, and articles related to the effect of astaxanthin on immune responses in athletes were used. 

Results: Current studies show that astaxanthin, by increasing the production of immunoglobulins and 

regulating inflammatory factors, has the potential to reduce postexercise inflammation and facilitate 

immune system function. However, these observations in athletes and human samples did not report 

consistent and reliable results. Due to the lack of accurate and fully controlled scientific research, 

more and more comprehensive research is necessary in the future to comment on the effectiveness of 

astaxanthin supplementation on the immune system of athletes. 

Conclusion: It seems that astaxanthin supplementation can modulate the immune response in athletes 

by preventing the significant reduction of immune cells and prevent the occurrence of related 

diseases. 

Keywords: Astaxanthin, immune system, oxidative stress, athletes, exercise, supplementation. 

  

1. Introduction 

 

Today, sports are considered as one of the integral parts of people's lives around the world, 

and many people accept sports and physical activity as one of the cheap and fruitful ways to 

improve health, physical performance, and a healthy pastime, and participate in these activities. 

Although exercise and physical activities with controlled intensity and volumes have many 

physical and mental health benefits, including the prevention of diseases such as obesity, diabetes, 

various cancers, movement problems, and neuromuscular disorders [1, 2],but there are reports 

that show that these activities may lead to muscle damage, inflammation, increased oxidative 

stress, upper respiratory tract infections and immune system disorders [3]. It is widely accepted 

that sustained moderateintensity exercise of short to moderate duration (under 60 minutes) is 
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associated with enhanced immune defenses [4]. However, bouts of intense or highvolume aerobic 

exercise may cause temporary negative changes in the number and function of immune cells, 

leading to immunosuppression, increased inflammation, and increased risk of infectious diseases 

[5, 6]. The immune system is considered one of the most important systems in the body, without 

its proper functioning, it will be impossible to continue living and it is divided into nonspecific 

or innate immunity and specific or acquired immunity [7]. As a physiological stressor, intense 

sports activity may lead to the response of the immune system and, as a result, a significant 

increase in immune indices [8]. Also, intense exercises can increase inflammation in the body by 

creating physiological stress beyond the capacity of the body's immune system [9]. In addition, 

it has been reported that intense exercises have negative effects on the function of immune cells 

and the secretion of immunoglobulins and cytokines involved in the immune system, which may 

eventually lead to suppression of the immune system and disease [9, 10]. Reactive oxygen and 

nitrogen species (RONS) produced during exercise are known to be the main agents of oxidative 

stress, and if exercise training is increasingly intense, the overproduction of RONS can affect the 

endogenous antioxidant defense system and cause causing oxidative stress [11]. As a result, lipid 

molecules, proteins and nucleic acids may be damaged and have potentially harmful effects on 

the normal physiological function of the body and the immune system [12]. Therefore, the use of 

nutritionbased strategies, including the recent emphasis on increasing the consumption of plant 

phytochemicals as countermeasures for exerciseinduced physiological stress, has been considered 

[12-14]. Astaxanthin (AX) is a plant supplement with abundant antioxidant power and has a 

unique molecular structure that may facilitate antioxidant, immunomodulatory, and 

antiinflammatory effects during physiological stress [15]. A number of studies show that 

astaxanthin plays a regulatory role in transcription factors involved in cellular homeostasis and 

inflammation [16]. In addition, astaxanthin may exert positive regulatory effects on the immune 

system by increasing the production of immunoglobulin and increasing the natural responses of 

lymphocytes to secrete IL6. Collectively, these data suggest that astaxanthin has the potential to 

reduce postexercise inflammation and immune system dysfunction [16, 17].  Although the studies 

that investigate the effect of AX on human samples and especially athletes are increasing [18-

21], however, contradictory and unreliable results have been reported. Therefore, considering To 

the few results obtained in the field of the effectiveness of astaxanthin supplementation on the 

indicators and function of the body's immune system, during and after exercise in human samples 

and athletes, the focus of the current review study, a critical review of the current literature, is 

about astaxanthin and its potential use as a It is an effective nutritional supplement in modulating 

the responses of the immune system in athletes. 

 

2. Research Method 

 

to conduct this review, in order to access scientific articles related to the research topic, from 

2000 to the end of 2023, a search was made in Google Scholar, SPORTDiscus, PubMed, Web of 

Science, Scopus Science Direct databases. Mainly in the title, summary and keywords of the studied 

articles, the words astaxanthin, immune responses, athletes, sports and supplements were searched in 

the mentioned databases. First, all relevant titles found in the databases were reviewed. Abstracts of 

studies related to the present study were selected and then duplicate articles were removed. In the 

following, a complete review of relevant references in the articles included in the study was done. 

The first person checked all the incoming articles independently and the next people checked the 

articles included in the research. The inclusion criteria for the current review were studies that 

investigated the effect of astaxanthin supplementation on immune system performance in athletes and 

were published in reliable domestic and foreign publications as well as in English, and were accessible 

in full text. A total of 1240 articles were found in the initial search, and 137 duplicate articles were 
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removed in the initial review. Then, in the next step, based on the inclusion criteria, the title and 

abstract of the articles were reviewed and 1081 articles unrelated to the research topic were removed 

from the target list. Finally, among the remaining 22 articles that met the standards, 19 articles that 

were available in full text were included in the present review. 

 

3. Result 

 

3-1. Astaxanthin 

 

 Astaxanthin ("3,3-dihydroxy-"β,β-carotene--"4,4dione) is a naturally occurring xantophilic 

carotenoid found in marine species such as microalgae, crustaceans, fish, and some birds [22]. AX is 

made from carbon precursors. This metabolite is zeaxanthin canthaxanthin, which has hydroxyl and 

ketone functional groups [23]. AX is fat-soluble and is different from other carotenoids and has a 

molecular mass of 596.84 g/mol with the formula C40H52O4. Also, this metabolite has double bonds. 

(double = bond) in its center, which gives it antioxidant properties [22-25]. 

 

3-2. Sources of astaxanthin 

 

The human body is unable to synthesize astaxanthin. Therefore, it should be obtained from 

external sources in the body and consumption of foods such as salmon, crab and shrimp [25]. AX 

sources mainly include yeasts, krill, salmon, microalgae, shrimp and crab, but the main source of 

astaxanthin is a type of algae called Haematococcus pluvialis [25, 26]. On the other hand, it is possible 

to get AX through regular food supplements, with a typical intake of 4 mg per day. Like other 

carotenoids, astaxanthin, along with fatty acids, is absorbed through passive diffusion in the intestinal 

epithelium to be transported to body tissues and protect cells such as skin, nucleic acids, phospholipid 

membranes and proteins involved in the immune system against oxidative stress [27]. 

 

3-3. Mechanism of action of astaxanthin 

 

The mechanism by which astaxanthin enhances immunity is complex, but it is speculated that it 

may be closely related to the antioxidant activities of astaxanthin. Single oxygen has a cytotoxic effect 

on the immune system, which can lead to the destruction of the cell membrane of macrophages, and 

as a result, the phagocytic efficiency and the ability to present antigens decrease [28]. Free radicals 

can also attack T lymphocytes and B lymphocytes. T lymphocytes are mediators of cellular immunity 

and their activation and proliferation play an essential role in the immune response [29]. After being 

stimulated by an antigen, T lymphocytes stimulate the immune response and destroy the antigen. 

Also, B cells, after stimulation, can produce antibodies such as IgG, IgA, IgE and IgM, which bind 

to antigens and clear them. When these two immune cells are attacked by free radicals, the entire 

immune system is affected [28, 29]. It has been reported that astaxanthin has a very strong antioxidant 

activity with antioxidant activity 10 times higher than other carotenoids such as β-carotene and 100 

times higher than α-tocopherol (vitamin E) [30, 31]. It seems that AX has a relatively high affinity 

for singlet oxygen and peroxyl radical intermediates [32]. In addition, astaxanthin is capable of 

scavenging and deactivating peroxyl radical intermediates, a function that is probably dependent on 

the formation of resonance-centered radical adducts [32, 33]. Thus, the use of AX has been suggested 

due to its ability to broadly protect lipid, phospholipid, and amino acid structures against peroxidation 

during periods of oxidative stress [18, 24, 32, 34] 

 

In addition to the effective role of astaxanthin in dealing with oxidative stress and free radicals, 

recent studies show that AX has a strong effect in dealing with the reduction of proteins related to 
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immune function [35]. In fact, the main soluble proteins for humoral immunity are immunoglobulins 

that can combine with specific antigens as a functional component of the host's defense system. In 

this regard, several studies have shown that astaxanthin can increase immunoglobulin production 

under different conditions [36, 37]. It has also been reported that astaxanthin increased the production 

of IgA and IgG by human lymphocytes in response to T-cell dependent stimuli [38]. In animal studies, 

evidence suggests that astaxanthin supports the increase in IgA and IgM production in plasma and 

other biomarkers of immune function in dogs and cats fed with astaxanthin  [39, 40]. In this regard, 

it has been reported that AX can enhance cellular and humoral immune functions. In terms of non-

specific immunity, experimental results showed that astaxanthin can increase the carbon particle 

clearance rate of mononuclear macrophages in mice and the phagocytosis of chicken red blood cells 

by mouse peritoneal macrophages, which can increase the activity of natural killer (NK) cells. 

Increase in high dose Non-specific immunity was also significantly increased [37]. Davinelli [41], 

during a study in which mice infected with Heliobacter-pylori were treated with astaxanthin extracted 

from shrimp, observed that astaxanthin increased the secretion of interferon-gamma (IFN-γ), 

interleukin-1 (IL-1) and interleukin-6 (IL-6) from spleen leukocytes of infected mice. As a result, 

they showed that astaxanthin extracted from shrimp has the potential to increase humoral immunity 

[41]. According to these data, it can be said that astaxanthin, with its strong antioxidant properties, 

can be effective in modulating immune responses. 

 

3-4. Immune system and exercise 

 

The body's immune system is considered one of the important systems without its proper 

functioning, it will be impossible to continue living. This system protects people through various 

cellular and molecular mechanisms and is designed to recognize its own cells and substrates and also 

has the ability to recognize and destroy foreign organisms. In this way, it maintains the homeostasis 

of the body. There are two main branches of the immune system, which are divided into non-specific 

or innate and specific or acquired immune system. Immunoglobulins are part of the important 

elements of the immune system, which are mainly produced by B lymphocytes in blood serum and 

tissue fluids [7, 42]. Immunoglobulin (IgG) G, as the main antibody in the secondary immune 

response, in addition to activating the complement system, facilitates the phagocytosis of bacteria and 

enables the release of inflammatory factors. Immunoglobulin (IgA) A plays an effective defensive 

role against local infections in centers such as the respiratory and digestive system, and 

immunoglobulin (IgM) M is also of particular importance in acquired immunity as the first antibody 

released in response to infection [43-45]. Also, circulating leukocytes and neutrophils are important 

factors that play a role in inducing immune responses. 

 

Although the health-oriented benefits and positive psychological aspects of exercise are not 

hidden from anyone, but besides these benefits, intense and uncontrolled exercises can cause severe 

physiological stress and dysfunction of the immune system [46]. Intense exercise training may reduce 

the body's resistance and be considered as a predisposing factor for immune disorders and various 

infections. Many elite athletes have reported significant bouts of respiratory infections that have 

impaired their ability to compete and train [47]. The mechanisms underlying exercise-induced 

immunosuppression, known as the "open window", are multifactorial and include neural and 

metabolic factors such as catecholamines, cytokines, cortisol, and growth hormones [48]. 

Immunosuppression usually occurs after intensive training protocols, which leads to increased levels 

of inflammation, metabolic and oxidative stress [49]. In this regard, it has been reported that the level 

of serum immunoglobulins decreases one day after intense exercise and B lymphocytes are 

suppressed [50]. An important immunological marker that is usually investigated in sports science is 

immunoglobulin A (IgA), which can be measured in blood and saliva. IgA is the first line of defense 
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against viruses and bacteria on the mucosal surface of the respiratory tract. An increase in IgA can be 

a protective factor for infectious diseases of the respiratory tract, and at the same time, a decrease in 

IgA can facilitate pathogen adhesion and penetration into the mucosal epithelium [51, 52]. 

Suppression of the immune system caused by exercise can lead to various complications, including a 

decrease in the athlete's performance, an increase in the probability of contracting various viral 

diseases such as an upper respiratory tract infection, and an increase in the psychological and 

physiological imbalance of the body [53]. Also, intense aerobic exercise increases oxidative stress, 

activates and secretes high amounts of pro-inflammatory cytokines (TNF-α, IL-6 and cortisol), which 

will ultimately result in an imbalance between the immune-inflammatory and antioxidant systems 

[54]. Many studies show that heavy sports, by causing acute physiological stress and increasing the 

production of free radicals and cortisol secretion, cause a decrease in the production of antibodies and 

immunoglobulins, especially IgA, and as a result, disrupt the functioning of the immune system [55, 

56]. In addition, it has been reported that intense intermittent exercise caused a significant increase in 

leukocytes and neutrophils. Although the number of neutrophils increased after exercise, their 

function was decreased. This could be due to the increase in immature neutrophils released from the 

bone marrow. Also, the decrease in the number and function of lymphocytes during and after 

intermittent exercise is one of the common concerns in this field [4, 47]. Therefore, in order to 

maintain the health and performance of athletes, adopting effective nutritional strategies And it is 

necessary to use the best food supplements to maintain the performance of the athletes' immune 

system. In this regard, recently the use of astaxanthin herbal supplement as an antioxidant and 

immune system modulator has attracted the attention of scientific communities. 

 

3-5. Astaxanthin and immune responses in exercise 

 

Intense training sessions and competitive events increase multiple physiological stresses such as 

muscle damage, oxidative stress, inflammation, and weakening of the immune system [57]. 

Therefore, investigating strategies that can reduce the negative impact of exercise-induced 

physiological stress has become increasingly popular. New studies show that using food supplements 

can support the function of the immune system after exercise and reduce the intensity of inflammation 

[58]. It has been reported that AX, due to its antioxidant composition, can inhibit oxidative stress and 

reduce its consequences by inhibiting both pro-oxidant and pro-inflammatory mediators [59, 60]. 

Some researchers believe that astaxanthin can improve the differentiation and proliferation of B 

lymphocytes in sports injury model animals and significantly increase the level of serum 

immunoglobulins IgA, IgM and IgG [61]. Others have shown that astaxanthin increased cytotoxic T 

lymphocyte activity in mice and inhibited stressinduced suppression of NK cell activity [62]. In other 

study, astaxanthin heightened NK cell cytotoxic activity [63]. Activated T cells and NK cells produce 

IFNg, which is involved in immuneregulation, B cell differentiation, and antiviral activity. IFNg 

production was higher in subjects supplemented with astaxanthin, similar to the response in mice 

given astaxanthin [61, 64]. Splenocytes of tumorbearing mice fed Astaxanthin decreased bacterial 

load and gastric inflammation in mice infected with Helicobacter pylori by shifting the Tlymphocyte 

response from a Th1 response dominated by IFNg to a Th1/Th2 response dominated by IFNg and 

IL4 [65]. 

Although the number of studies on the effect of AX on the proteins of the immune system and 

inflammatory indicators in humans, especially in athletes, is very small, but recently, a number of 

studies investigating this carotenoid are increasing. 
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In this regard, Yuan et al [66] reported in a review study that astaxanthin has the potential effects 

of improving health and the immune system and protecting against inflammation and various diseases 

such as cancers, chronic inflammatory diseases, metabolic syndrome, diabetes, cardiovascular 

diseases and Fatigue caused by exercise [66]. Also, Liu et al [67] reported in a short review study that 

astaxanthin may contribute to intestinal immune homeostasis by directly regulating IgA production 

and maturation of gut-related immune tissues, thus preventing or preventing dysbiosis. They delay 

[67]. Park et al [18] conducted a study with the aim of studying the function of dietary astaxanthin in 

modulating the immune response, oxidative status and inflammation in adult women. 14 participants 

with a mean age of 21.5 years received 8 mg of astaxanthin daily for 8 weeks in a randomized, double-

blind, placebo-controlled study. Immune response was checked in the first, fourth and eighth weeks 

and the tuberculin test was performed in the 8th week. The results indicated that dietary astaxanthin 

stimulated mitogen-induced lymphoid proliferation, increased the cytotoxic activity of natural killer 

cells, and increased the total subpopulations of T and B cells, but did not affect T helper or natural 

killer T cell populations. They also reported a higher percentage of leukocytes in those who received 

2 mg of AX at week 8. There was no difference in TNF and IL-2 concentrations, but plasma IFN-γ 

and IL-6 were increased at week 8 in subjects receiving 8 mg astaxanthin. This study shows that AX 

can facilitate the immune and inflammatory responses of the body by increasing the activity of 

immune cells and increasing the secretion of IL-6 [18]. Recently, a human study investigating the 

effect of astaxanthin on immunoglobulin sA, oxidative stress, and exercise-induced inflammation in 

young soccer players showed that astaxanthin supplementation increased sIgA levels, which may 

protect against exercise-induced mucosal immunodeficiency have protection [15]. Also Nieman et al 

[21] conducted a study on healthy male and female runners. In this study, a randomized, double-blind, 

placebo-controlled crossover design with two weekly supplementation periods and a 2-week washout 

period was used. Study participants were randomly assigned to astaxanthin and placebo trials and 

consumed daily for 4 weeks before running for 2.25 hours with 70% of VO2max. Blood samples 

were measured 1 hour before exercise and 1.5 and 24 hours after exercise. Results showed that AX 

supplementation counteracted exercise-induced decreases in 82 plasma proteins during 24-hour 

recovery, but had little effect on exercise-induced increases in most inflammation-related factors, 

including six plasma cytokines and IL-6 [21]. The difference in the results may be related to the 

training status, physical fitness, demographic and fitness status of the participants, duration of 

supplement use and other background factors [68]. These results suggest that the demographics of 

the subjects may be a confounding variable for the performance of astaxanthin. Therefore, future 

research should consider participant demographics such as training status, training protocols 

implemented, amount, duration, and manner of supplement consumption, as well as appropriate 

measurement tools [69-71]. It is worth noting that all Ax used in the human studies presented in this 

review used natural sources of Ax. However, due to the small number of studies, at present, no 

conclusions can be drawn about ergogenic effects in humans. 

 

4. Conclusion 

 

In summary, most studies support the positive effect of astaxanthin on immune system function, 

in both laboratory mouse models and human samples, which is partially attributed to the strong 

antioxidant capacity of this xanthophyll carotenoid. Despite this evidence, contradictory results are 

still reported, which may be due to factors such as the difference in the number of confounding factors 

in animal models and human samples, bioavailability of astaxanthin, absorption and metabolism of 

AX, diet and habits such as smoking. Therefore, future research is needed with special emphasis on 

scientific accuracy and contemporary considerations and adopting appropriate cognitive and 

analytical strategies and methods. By accomplishing this, a stronger conclusion can be made 

regarding the use of astaxanthin as a dietary supplement for athletes. 
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Abstract  

Introduction: Purslane (PORTULACA) is a medicinal plant with high environmental compatibility 

that can grow in hot weather conditions and grows in most parts of the world except Antarctica. This 

plant is a rich source of omega-3 fatty acids and Alinolenic acid, which may act as antioxidants during 

oxidative stress. Intense sports activities increase the production of free radicals and induce oxidative 

stress. These events ultimately lead to the creation of mechanical and metabolic stress on the human 

body, which can hinder cellular and tissue function. Recent studies show that taking supplements as 

a strong antioxidant can prevent injuries caused by stress and muscle injuries caused by exercise. 

Method: In order to access scientific articles between the years 2000 and the end of 2023, the 

keywords related to the present research, which included: purslane, oxidative stress, athletes and 

sports.  The following databases were used to find out the articles that related with keywords: Google 

Scholar, Sport Discus, IranDoc, PubMed, Web of Science, Science Direct and Scopus. And the 

articles related to the effect of purslane on oxidative stress in athletes were used. 

Results: A total of 310 articles were found, which by limiting the search, unrelated studies and 

removing duplicates, then after cheking titles, abstracts and full texts and detailed evaluation and 

checking the inclusion and exclusion conditions, 24 articles related to the subject of the current 

research were entered the research. 

Conclusion: Purslane supplement with its antioxidant properties seems to be able to improve the state 

of oxidative stress in athletes and prevent secondary injuries. 

Keywords: Purslane, Oxidativestress, Athelets, exersice, Exercised mice. 
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1.INTRODUCTION 

 

      Today's developed society is undergoing major changes, not always of a positive nature, some of 

which seem to affect health, well-being, and especially longevity. Staying healthy is important and 

affects a healthy lifestyle [1]. A physically active lifestyle is important for all age groups. There are 

many reasons to participate in sports and physical activity, such as enjoyment and relaxation, 

competition, socialization, maintaining and improving fitness and health. Regular physical activity 

reduces the risk of premature death in general and the risk of coronary heart disease, high blood 

pressure, colon cancer, obesity and diabetes in particular. However, participating in sports also carries 

the risk of injury, which in some cases may lead to permanent disability [2]. Intense sports without 

proper nutritional supplements cause physiological and morphological damage. The highest rate of 

injury is seen in athletes aged 15 to 25 in team sports such as football, basketball, handball and etc. 

The incidence of these injuries is 3 to 5 times higher among women than men [3]. There are also 

reports that these activities may lead to muscle damage, inflammation, increased oxidative stress, 

upper respiratory tract infections, and immune system disruption [4]. It has been proven that intense 

exercise increases the production of free radicals and induces oxidative stress [5]. Several studies 

have reported the induction of oxidative stress in elite team athletes during the sports season, 

especially during periods with high training and competitive loads [6]. In particular, while regular 

exercise increases antioxidant regulation and repair of oxidative damage, acute exercise causes a wide 

range of ROS and RNS in the body. Also, heavy exercise by anaerobic metabolism causes oxidative 

damage to proteins, DNA and secondary inflammation caused by the phagocytic activity of immune 

cells by reducing antioxidant defense [7]. Several studies have shown that nutritional interventions 

and purslane supplementation have a significant effect on oxidative stress, inflammatory indicators, 

diabetes, cancer and also protect the nervous system. Purslane derives its benefits from 

polyunsaturated fatty acids and omega-3 fatty acids, beta-carotene, alkaloids, flavonoids, 

polysaccharides, vitamin C, vitamin E, cardiac glycosides, coumarins, and anthraquinone glycosides 

[8]. Purslane extract along with its antioxidant compounds such as omega-3 fatty acids, galutanins, 

α-tocopherols, ascorbic acid, apigenin, quercetin and kaempferol can reduce or improve the oxidative 

damage caused by hydrogen peroxide in human lymphocytes [9]. Considering that the number of 

studies investigating the effects of purslane on the oxidative stress of athletes is very limited, the 

focus of the current review is a critical review of the current literature on purslane and its potential 

use as an effective nutritional supplement in improving the oxidative stress status of athletes. 

 

2. MATERIALS AND METHODS 

 

       To carry out the present review, in order to access scientific articles related to the research topic, 

from 2000 to the end of 2023, a search was made in Google Scholar, PubMed, SportDiscus, Web of 

Science, Scopus, IranDoc and Science Direct databases. Mainly in the title, summary and keywords 

of the studied articles, the words purslane, oxidative stress,exersiced mise, athletes and sports were 

searched in the mentioned databases. Also, in order to access the Latin articles, the English equivalent 

of the keywords was searched in all databases. First, all relevant titles found in the databases were 

reviewed. Abstracts of studies related to the present study were selected and then duplicate articles 

were removed. In the following, a complete review of relevant references in the articles included in 

the study was done. The first person checked all the incoming articles independently and the next 

people checked the articles included in the research. The inclusion criteria for this review were studies 

that investigated the effects of purslane supplementation on oxidative stress in athletes and were 

published in reliable domestic and foreign publications, as well as in English or Persian, and were 

accessible in full text. A total of 310 articles were found in the initial search, and 68 duplicate articles 
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were removed in the initial review. Then, in the next step, based on the inclusion criteria, the title and 

abstract of the articles were reviewed and 207 articles unrelated to the research topic were removed 

from the list. Finally, among the remaining 35 articles that met the standards, 24 articles that were 

available in full text were included in the present review. 

 

3.RESULTS 

 

3.1 OXIDATIVE STRESS 

 

 Oxidative stress indicates an imbalance between reactive oxygen species (ROS) and the ability of 

the antioxidant system to neutralize and inhibit its toxic mediators or repair damage. Any disturbance 

and disturbance in the natural oxidation-reduction (redox) state, through the production of peroxide 

and free radicals, leads to the production of toxic effects and damage to all intracellular components 

and structures, including proteins, lipids and DNA [10]. Free radicals are molecules that contain one 

or more unpaired electrons that have a high chemical reactivity to accept electrons. The most 

important free radical in the body is oxygen, which destroys molecules, cells, and DNA by taking a 

single electron from other molecules when exposed to various radiations, physiological stress, or 

smoke from smoking. Physiological stress, fat peroxidation and mitochondrial cellular respiration are 

the main sources of free radicals in the body [11]. Also, oxidative stress caused by cellular respiration 

can lead to damage to nucleotide bases and breaks in DNA strands. Damage to bases is often caused 

indirectly by reactive oxygen species such as O2- (superoxide radical), OH (hydroxyl radical) and 

H2O2 (hydrogen peroxide) [12]. The body's endogenous antioxidant defense system and the use of 

antioxidant supplements are the most important defense lines of the body against oxidative stres [13]. 

 

3.2 ANTIOXIDANTS 

 

     Antioxidants are molecules that protect the body against free radicals, so that the possible harmful 

effects of these free radicals are controlled. Therefore, it can be said that antioxidants stabilize the 

reaction of free radicals. Some antioxidants may be enzymes such as glutathione reductase, 

superoxide dismutase, and catalase, which are part of the endogenous antioxidant system [14]. 

Exogenous antioxidants can also be obtained from supplements and diets, which are absorbed by the 

body in two forms, soluble in water and soluble in fat. Vitamins A-C-E and beta-carotene are the 

most common and famous types of antioxidants [15]. Also, purslane plant has been suggested as a 

strong antioxidant in recent studies [16]. 

 

3.3 PURSLANE 

 

     Purslane is a plant with high nutritional value that contains biologically active compounds, 

vitamins, omega-3 unsaturated fatty acids, beta-carotene, beta-tocopherol, glutathione and many 

amino acids such as L-isoleucine, L-leucine, L-lysine, L-methionine, L-cysteine, L-phenylalanine, L-

tyrosine, L-threonine and L-valine [17]. Purslane also contains galutanins, kaempferol, quercetin, 

apigenin, coumarins, alkaloids and anthraquinone glycosides [18]. Inhibition of free radicals, 

reduction of lipid peroxidation, and inhibition of nuclear factor-kappa-chain-type enhancer of 

activated B cells (NF-κB) pathway are possible mechanisms of purslane against oxidative stress [19].  

 

3.4 PURSLANE SOURCES 
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    Purslane is an annual plant with succulent stems, alternating leaves and small yellow flowers. 

This plant grows a lot in Iran and is used as an oral and traditional medicine, which is from the strain 

of PORTULACACEAE plants [20].  

 

3.5 PURSLANE EFFECT MECHANISM 

 

    Purslane is a rich source of omega-3, B-carotene, flavonoids, glutathione, phenolic components, 

amino acids, complexes and some other minerals and tocopherol compounds, polysaccharides, 

biologically active vitamins such as dopamine and norepinephrine [21]. In areas where this "weed" 

is eaten, the risk of cancer and heart disease is low, possibly due to the naturally occurring omega-3 

fatty acids found in purslane .Purslane is also used as an antiseptic, anti-diuretic, and vermifuge in 

mouth ulcers and urinary discomforts [22]. Recent research shows that it has a wide range of 

biological effects, including skeletal muscle relaxant, analgesic and anti-inflammatory, antifungal 

effects [23]. Also, it has shown other beneficial effects such as antidiabetic and wound healing 

properties [24, 25]. In addition, purslane may have an antioxidant effect caused by vitamin A 

deficiency [26]. It has been reported that many natural products affect antioxidant systems and are 

good cell protective agents. SOD, CAT, GPx, GST and GR play an important role in biological 

systems to act against oxidative stress [27]. The protective role of glutathione, as an antioxidant and 

detoxification agent, has been shown in various clinical studies [28]. It is a ubiquitous compound that 

is rapidly synthesized in the liver, kidney, and other tissues, including the gastrointestinal tract. In 

animal cells, glutathione acts as a substrate for glutathione peroxidase, which reduces lipid peroxides 

formed from dietary polyunsaturated fatty acids (PUFA), and as a substrate for glutathione-

transferase, which conjugates electrophilic compounds. slow A lot of evidence showed that dietary 

glutathione is directly absorbed by the gastrointestinal tract, and thus dietary glutathione can easily 

increase the antioxidant status in humans [29]. Antioxidant enzymes such as GST, GPx, GR and SOD 

participate in maintaining GSH homeostasis in tissues [30]. Also, the increase in the levels of CAT, 

GST, GR, GPx and SOD were all related to the increase in the level of glutathione and the decrease 

in MDA and NO in rats, which indicates the antioxidant activity of purslane. It contains high levels 

of alpha-linoleic acid, beta-carotene, flavonoids, coumarin, monoterpene alkaloid glycosides, 

antioxidants and omega-3. Plants containing omega-3 and omega-6 fats can suppress lipid 

peroxidation by breaking the existing oxidizing structure using cytochrome 450 P and neutralizing 

free radicals, the effects of which are related to these compounds in plants, especially omega-3 and 

linoleic acid [31]. 

 

3.6 PURSLANE AND OXIDATIVE SRESS ON EXERSICE 

 

    Intense training sessions and competitive events increase multiple physiological stresses such as 

muscle damage, oxidative stress, and inflammation [32]. Therefore, the musculoskeletal and cellular 

damage observed in response to intense exercise or strenuous exercise may not only result from direct 

destruction by RONS, but the inflammatory cascade may also be involved in this process [14, 33]. 

Therefore, it has become increasingly popular to investigate strategies that can reduce the negative 

impact of exercise-induced physiological stress. 

 

   A recent study showed that consuming purslane supplement for 10 days reduces oxidative stress 

levels of hydroxy octadecadienoic acid 9 and 13 [HODE-9, HODE-13], pro-inflammatory cytokines 

(interleukin 17 [IL-17]) and tumor necrosis. Factor ([TNF α]) and muscle damage (lactate 

dehydrogenase [LDH]) were reduced compared to pre-supplementation levels in male runners[34]. 

Charchi Sahlabad et al. (2021) during a study in which 9 female runners first performed a HIIE test 

on a treadmill and found that a HIIE exercise caused a systemic increase in oxidative stress markers, 
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inflammatory indices and muscle damage in these athletes. They also used purslane supplement 

which had a positive effect on oxidative stress, inflammation and muscle damage. During this study, 

the levels of HODE-13 and HODE-9 (fatty acids that indicate oxidative stress) increased with 

exercise, and with purslane supplementation, a significant decrease in these two fatty acids was 

observed. Also, interleukin-10 decreased with exercise and a significant increase was observed with 

purslane supplementation. Also, during this study, interleukin 17 and TNFα increased after exercise 

and decreased after purslane supplementation and exercise [35]. Also, Arian Fer et al., 2020, during 

a study, first poisoned 48 rats with hydrogen peroxide (H2O2) and then used 8 weeks of endurance 

training and purslane supplement. As a result, cytochrome c and mannyl dealdehyde (MDA) 

decreased in the tissues of mice. Although endurance training reduced these two factors, the effect of 

purslane supplementation in reducing MDA and cytochrome C was completely related to the 

supplement dose. So, when a supplement of 50 mg per kilogram of body weight was used, there was 

no significant effect on the reduction of factors, but at a dose of 200 mg per kilogram of body weight, 

both MDA and cytochrome C factors were significantly reduced [36]. Also, during a study, Foroghi 

et al.2022 randomly placed 54 male Wistar rats into 9 groups. All groups received 100 mg per 

kilogram of body weight of hydrogen peroxide (H2O2) intraperitoneally for 14 days. Mice in the 

supplement groups received purslane hydroalcoholic extract with doses of 50, 200 and 400 mg per 

day by gavage method. Aerobic exercise was performed on a treadmill at a speed of 23 meters per 

minute, 30 minutes a day, 5 days a week and for eight weeks. The results showed that purslane seeds 

and the combined intervention of purslane seeds with aerobic exercise led to a significant increase in 

the levels of O-6-methylguanine-DNA-methyltransferase and oxidant-prooxidant balance (PAB), as 

well as a significant decrease in the amounts of adenosine triphosphate (ATP) and Malon Dialdehyde 

(MDA) in kidney tissue of rats poisoned with hydrogen peroxide [37]. Also, Chen Khiang et al., 2014, 

during a study in which 48 rats were divided into 4 groups of 12. Group 1, control and group 2, 100, 

group 3, 200 and group 4, 400 mg/kg of body weight, detoxified purslane polysaccharides for 28 

days. After that, all groups were subjected to a forced swimming stage until the recovery stage, and 

blood lactic acid (BLA), blood glucose, malondialdehyde (MDA), superoxide dismutase (SOD), 

superoxide dismutase (SOD) and catalase (CAT) factors was measured. The results showed that the 

duration of swimming to stagnation of mice in the supplemented groups was longer than the control 

group. The blood lactic acid of the supplement groups was significantly lower than the control group. 

The MDA levels of the supplement group were lower than the control group. Also, the blood glucose 

levels of the supplement groups were higher than the control group. The levels of SOD in the 

supplemented group were higher than the control group. Also, the levels of CAT and GPx in the 

supplemented groups were significantly higher than the control group. So it was concluded that 

purslane polysaccharides increased performance and reduced oxidative stress factors in swimming 

rats [38]. 

 

4. DISCUSSION AND CONCLUSION 

 

 Examining the results of the research conducted in the present review shows that animal studies 

have provided relatively more promising results than human samples. One common reason for this is 

that it reduces the number of potential confounders in animal research. On the other hand, the weak 

evidence for the supplemental effects of purslane in human studies may be partly related to its 

bioavailability or that purslane has been used much less in sports. It is difficult to extrapolate existing 

original data to clinical trials. Therefore, more human studies are necessary to fully understand the 

dynamics and kinetics of purslane in order to establish the optimal intake or dosage of the supplement. 

Another possible reason for the lack of evidence in human studies is related to the redox state 

dynamics of exercise physiology. Strong evidence emphasizes the importance of exercise-induced 

oxidative stress as a molecular signaling trigger for promoting long-term exercise adaptations. 
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Furthermore, reducing this inducer of oxidative stress through antioxidant supplementation seems to 

reduce the improvement in exercise performance. Therefore, a strong antioxidant approach to 

exercise should be approached with caution [39]. 

 

    However, studies conducted on mouse models support the antioxidant activity of purslane in 

exercised mice. However, the current efficacy surrounding purslane supplementation in athletes is 

somewhat ambiguous, and this can be said to be evidenced by the limited number of well-controlled 

scientific studies that have been conducted in this area of research. In this regard, considering the 

very small number of studies in athletes and conflicting results regarding the effectiveness of purslane 

on oxidative stress and oxidative indicators of the endogenous antioxidant system in athletes, 

comprehensive research with special emphasis on scientific accuracy and study considerations It is 

necessary to use special cognitive and analytical strategies.Therefore, it seems that purslane is an 

effective antioxidant supplement in inhibiting oxidative stress, and to prescribe it as a dietary 

supplement for athletes, it is necessary to conduct future research to achieve stronger results. 
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Abstract 

Introduction: It has been reported there is an interaction between physical activity and good 

sleep. Sleep is important to a number of brain functions, including how nerve cells communicate 

with each other. Sleep improves the neuromuscular connections. Also doing regular exercise can 

improve sleep pattern by releasing some chemicals from hormone to cytokines. In this extended 

abstract some of the interaction between exercise and sleep is introduced. 

Methods: It is a short review article and the information is summarized from different articles. 

Results: According to the literature physical activity is an important component of a healthy 

lifestyle. Regular exercise increases life span. physical activity reduces the risks of cardiovascular 

disease, diabetes, and some cancers. Exercise can also reduce the risk for anxiety and depression, 

and it can help everyone sleep better. 

Conclusion: Sleep is a fundamental requirement to maintain a healthy lifestyle, its absence can 

cause a wide range of disturbances throughout the body. Having regular exercise has improve the 

positive effects of sleep. Also having enough and good quality sleep can amplify athlete’s 

performance. 

 Keywords: Exercise, Sleep, Brain   

 

Extended Abstract 

Sleep importance: 

Everyone needs sleep, but its biological purpose remains unclear. Sleep affects almost every type of 

tissue and system in the body – from the brain, heart, and lungs to metabolism, immune function, 

mood, and disease resistance. Research shows that a chronic lack of sleep, or getting poor quality 

sleep, increases the risk of disorders including high blood pressure, cardiovascular disease, diabetes, 

depression, and obesity [1]. 

 

Sleep and neurotransmitters: 

https://www.sleepfoundation.org/physical-activity
https://www.sleepfoundation.org/physical-activity
https://www.sleepfoundation.org/physical-activity/exercise-and-sleep
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Clusters of sleep-promoting neurons in many parts of the brain become more active as we get ready 

for bed.  Nerve-signaling chemicals called neurotransmitters can “switch off” or dampen the activity 

of cells that signal arousal or relaxation.  GABA is associated with sleep, muscle relaxation, and 

sedation.  Norepinephrine and orexin (also called hypocretin) keep some parts of the brain active 

while we are awake.  Other neurotransmitters that shape sleep and wakefulness include acetylcholine, 

histamine, adrenaline, cortisol, and serotonin [1-3]. 

The role of Genes in sleep process 

Genes may play a significant role in how much sleep we need.  There are identified several genes 

involved with sleep and sleep disorders, including genes that control the excitability of neurons, and 

"clock" genes such as Per, tim, and Cry that influence our circadian rhythms and the timing of 

sleep.  Genome-wide association studies have identified sites on various chromosomes that increase 

our susceptibility to sleep disorders.  Also, different genes have been identified with such sleep 

disorders as familial advanced sleep-phase disorder, narcolepsy, and restless legs syndrome.  Some 

of the genes expressed in the cerebral cortex and other brain areas change their level of expression 

between sleep and wake.  Several genetic models–including the worm, fruit fly, and zebrafish–are 

helping researcher to identify molecular mechanisms and genetic variants involved in normal sleep 

and sleep disorders.  Additional research will provide better understand of inherited sleep patterns 

and risks of circadian and sleep disorder [4]. 

Health and sleep 

Sleep is also essential for the maintenance of the physical health of the body, particularly in the 

healing and repair of cells, such as those in the cardiovascular system. It also helps to maintain the 

balance of hormones in the body, such as ghrelin and leptin, which regulate feelings of hunger and 

fullness and is likely to explain the link between inadequate sleep and increased risk of obesity. Other 

hormones such as insulin, which is responsible for the regulation of glucose in the blood, also change 

and can result in an increase in blood sugar level. For this reason, chronic sleep deficiency is also 

linked to a higher risk of cardiovascular disease, stroke, diabetes and kidney disease. The processes 

of growth and development are also intricately involved with sleep. Deep sleep triggers the release 

of growth-promoting hormones, which boost muscle mass and repair cells and tissues in the body. 

The immune system also relies on sufficient quantity and quality of sleep and deficiency in sleep is 

linked to difficulty fighting infection and increased risk of sickness [3]. 

Exercise and sleep 

Even small amounts of physical activity can improve your mood and cognitive function, alleviate 

anxiety, and decrease your risk of diseases and other medical conditions. Studies have also found that 

physical activity helps people sleep better. Additionally, a good night’s sleep is important for those 

who exercise regularly. Sleep allows body to recover from the previous day. Getting enough rest after 

a workout strengthens the muscles and tissues, which can avoid fatigue and exercise-related injuries. 

Conversely, poor sleep may lead to lower physical activity levels.  Yoga and other stretching exercises 

may be more suitable evening exercises, as they promote feelings of relaxation and can improve sleep 

quality. Alternatively, you can alleviate physical tension before bed using progressive muscle 

relaxation, meditation, and other relaxation techniques [2]. 

Sleep Affect Athletic Performance 



002231-77177 

   

98 
 

های همایش دوسالانه بین المللی چالش
نوین علوم ورزشی و تندرستی در جاده 

  2041 –تبریز  -ابریشم، ایران

Biennial International Congress on New 

Challenges of Sport Sciences and Health 

on the Silk Road, Iran- Tabriz- 2024 

Both increased quantity and quality of sleep helps athletes improve performance in many areas related 

to the demands of the sport. Lack of Sleep Affects an Athlete’s Performance. Poor quality and quantity 

of sleep lead to several negative effects in person. Mentally, sleep deprivation reduces the ability to 

react quickly and think clearly. People who are sleep deprived are more likely to make poor decisions 

and take risks. A lack of sleep also increases irritability and risk for anxiety and depression. Physically, 

a lack of sleep increases the risk for many medical concerns, including type 2 diabetes, high blood 

pressure, kidney disease, and stroke. While quality sleep has positive effects specifically on athletic 

performance, a lack of sleep is detrimental to performance [5].  
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Abstract 

Introduction: Having a high level of sports performance is very complex, which requires identifying 

and selecting athletes and people who have certain physical, skill, and behavioral characteristics. The 

purpose of this research is to investigate changes in physical factors among beginner and professional 

badminton players.  

Method: For this purpose, in this causal-comparative research, 10 female badminton beginners who 

have been playing badminton for a few months to a year were selected, and 10 professional badminton 

players with 4 to 8 years of experience were selected. Then, the physical fitness factors include the 

hand-grip strength test (using a hand dynamometer made in Korea and SAEHAN model with the 

dominant hand in Kilogram), the long jump test (the distance between the heel of the rear foot and 

the starting line in centimeters), and the agility test of running 4 x 9 meters ( in seconds), and Sargent's 

high jump test (the distance between the standing height with open arms and the highest point touched 

by the jump and in centimeters) was taken from all companies. After collecting the data, mean and 

standard deviation are used for statistical description, and one-way analysis of variance (ANOVA) 

and Welch and Brown-Forsyte tests are used for inferential statistics. All statistical analyses have 

been analyzed in SPSS statistical software number 26 and at a significance level of less than 0.05.  

Results: The findings of statistical tests indicate that there is a significant difference between the 

hand-grip strength, long jump, agility run, and Sargent's jump among professional and beginner 

badminton players (P<0.05).  

Conclusion: Therefore, it is concluded that badminton may affect the strength, lower body muscle 

power, and agility of badminton players. 

Keywords: hand grip strength, athletic ability, agility, lower limb, long jump, Sargent's jump, elite 

and amateur. 
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Introduction  

   Athletes' use of nutritional supplements has been periodically reported within the literature across 

the past decades (1-3). Through previous investigations, athletes have said that they believe a higher 

consumption of nutritional supplements is required to manage high training loads, maximize 

recovery, improve training intensities and performance, and/or avoid illness and maintain health (4, 

5). The questionnaire results showed that 63 out of 72 athletes (87.5%) surveyed were taking at least 

one nutritional supplement. This was similar between male (32/36; 88.9%) and female (31/36; 86.1%) 

athletes (6). Further, swimmers and kayakers reported utilizing a considerably higher number of 

supplements than the remaining sports (6). Also, the percentage of athletes who reported using 

vitamins and minerals to maintain health, boost immunity, and improve performance was the highest 

(6). 

 

  Athletes widely use antioxidant supplements to avoid elevated oxidative stress, the consequences of 

which include muscle damage, immune dysfunction, and fatigue (7). The general trend of results 

shows no effect of antioxidant supplementation on physical performance. However, in a large number 

of studies, it has been consistently demonstrated that antioxidant supplementation protects against 

exercise-induced tissue damage (8). The researchers compared the effect of antioxidant 

supplementation versus placebo in two age groups (younger than 30 years and older than 55) by 

testing downhill running as a muscle-injurious physical activity. They recognized that vitamin E 

supplementation eliminated age differences (9). The results about the vitamin C effect are more 

varied; of the four studies supplementing with vitamin C alone, three studies reported performance 

impairment, and one reported improvement, although all were nonsignificant(7). However, only in 3 

of the 14 studies was muscle soreness found to be significantly reduced in response to vitamin C 

and/or vitamin E supplementation at all time points when compared to the placebo group. Despite 

some studies showing the beneficial effects of chronic supplementation with these vitamins on muscle 

soreness manifesting 24–72 h after eccentric exercise, the evidence is so far insufficient to confirm 

that the intake of antioxidant vitamins is able to minimize delayed-onset muscle soreness in this 

context (10-13). 

 

   Meanwhile, an herbal plant that contains high flavonoid and antioxidant properties (14) and is 

widely used in traditional medicine, but its absence in there-searches related to sports supplements is 

felt, is thyme (14). 

   Wild thyme can be a source of natural antioxidants, nutritional supplements, or components of 

functional foods in the food industry (15). In addition, Thyme extract has anti-inflammatory, 

disinfectant, anti-worm, appetizing, sedative (16), and sexually stimulating effects (17).  
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   A recent pilot human study showed that wild thyme extract would have a beneficial effect on gut 

health and also resulted in an improved quality of life (18). 

   Khani realized that thyme supplementation increases endurance exercise tolerance in intact animals 

and decreases oxidative stress (17). Also, he examined the acute effect of thyme-hydro extract 

supplementation in the performance of 200 and 400-meter sprints. Findings show significant 

improvement in 400-meter runner’s performance (3).  

   To our knowledge, there are no controlled studies investigating the described acute effects of 

Thyme extract on swimmers. Therefore, the current human study aimed to investigate the impact of 

thymus extract on swimmers, especially performance, fatigue rate, and recovery. 

Methods 

   Ten young (15-19 years old) male swimmers with a body mass index (BMI) of 18.3-21.7 kg/m2 

participated in this study. All of the swimmers had a minimum training background of 2 Years and 

had trained for 5 h/week for the last year before the present study. We took two tests: 50-meter and 

400-meter freestyle. The subjects completed a 50-meter freestyle swimming sprint one day and swam 

400-meter freestyle the other day. Measurements were taken on four occasions during the study 

period (2 weeks).  

   In the first two sessions, a wheat flour powder capsule was given to the subjects as a placebo 30 

minutes before the activity. All of the records were taken by a stopwatch; additionally, all participants' 

heartbeats were obtained just after the tests by the polar belt (h-7). In the third and fourth sessions of 

the test, 200 milliliters of aqueous extract of thyme, which was prepared from Azerbaijanian thyme 

(15 gr thyme per 250 cc water), was consumed 30 minutes before the test. All the tests were done just 

like the first session. After these tests, subjects' muscular pain rate, recovery 15 minutes and 24 hours 

after the last examination, and rate of perceived exertion were measured as follows. 

   The Intensity of pain was quantified using a Visual Analog Scale (VAS) immediately after the test. 

On a 10-cm ruler, ‘0’ represented the absence of pain, and ‘10’ was the maximum pain level that 

active men or women can tolerate (19). Each participant was instructed to record the VAS at baseline 

(before each 50 and 400m test), 15 minutes after the test, and 24 hours later. The Borg Rating of 

Perceived Exertion (RPE) scale was used to measure the exertion rate of activity after the test. The 

scale rates between number 6 and 20; '6' is the absence of exhaustion, and '20' is the maximum level 

of exertion.  

   Gathered data were analyzed statically using independent and paired t-tests under the 24th version 

of SPSS software at the significant level of 0.05. 

Results 

   The results of the paired t-test revealed that time trial records, heart rate, and perceived rate of 

exertion decreased significantly after the 50-meter freestyle test (t9=4.89, P=0.001; t8=3.09, P=0.015; 

t9=3.51, P=0.007). Also, surveys showed that using this extract has significantly reduced the amount 

of perceived pain after 24 hours, which means better recovery in swimmers (t9=3.31, p=0.016). 

Furthermore, the consumption of thyme extract caused the record of 400-meter to decrease 

significantly (10.4 seconds on average) (t9=2.38, P=0.041). Even though the amount of perceived 
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exertion and muscle soreness after the 400-meter test was reduced 15 minutes and 24 hours after the 

trial, this reduction was insignificant. 

 

Conclusion  

   It seems that thyme extract, due to the antioxidant properties of its polyphenols (especially thymol 

and carvacrol) and its caffeine-like properties, improves the time trial swimming performance of 50-

meter and 400-meter and recovery after that and reduces perceived exertion in swimmers. So, coaches 

and swimmers can use thyme aqueous extract to improve performance and increase recovery. 

However, more studies are needed to clarify it is underlying mechanisms. 
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Abstract  

Introduction: Global organizations and companies are trying to implement health and wellness 

programs within the organization with the aim of increasing the physical activity of their employees, 

because today human resources are very important for organizations, especially with increasing age. 

Chronic diseases appear in them. One of the most important risks for the health of employees is 

inactivity. And more mental pressures and mental problems are suffered in people's lives in this way. 

Therefore, one of the important issues that organizations investigate is finding effective factors in 

employee resilience in order to reduce psychological pressure.  

Method:  In this semi-experimental research, a pre-test-post-test design with a control group was 

used. The statistical population of the research is made up of all the female employees of Urmia city, 

out of which 66 women were selected by purposive sampling and divided into two groups of 33 

experimental and control. For the experimental group, three sessions of 60 minutes of aerobic 

exercises were performed per week for 8 weeks. Cannar resilience questionnaire was used in this 

research. Data analysis was done by covariance analysis using spss 21 software.  

Results: The findings of the present research showed that 8 weeks of aerobic training brings a 

significant difference between the experimental and control groups in endurance (p < 0.05).  

Conclusion: : It is recommended that managers of organizations provide suitable opportunities to 

participate in sports activities in order to reduce mental pressure and increase resilience, so that they 

can benefit more effectively from their human resources 

Keywords: Aerobic exercises, resilience, women 
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Intrudaction 

Global organizations and companies are trying to implement health and wellness programs within the 

organizations with the aim of increasing the physical activity of their employees. Today, healthy 

workers or employees are very important for the labor market; The special reason is that with age, 

various types of chronic diseases appear in them. One of the most important risks for the health of 

employees is inactivity. So that inactivity at work reduces the health of employees. Some researchers 

have proposed simple programs to increase physical activity at the workplace and have given 

recommendations, including going up and down the stairs, sometimes getting up and standing, and 

walking in time. He mentioned short breaks and... Therefore, exercise and physical activity play a 

very important role in the health and mental health of people. They suffer more mental problems in 

this way. Therefore, one of the important and studied topics in global companies and organizations is 

to find effective factors in increasing the resilience of employees in order to reduce psychological 

pressures and mental problems of human resources. A general belief in improving resilience is that 

physical activity has positive effects on reducing depression and mental pressure, but so far little 

research has been done on the impact of physical activity on resilience. The results of research showed 

that physical activity has no effect on the resilience of the company's employees. Also, in examining 

the relationship between physical activity, mental health and resilience of Chinese adolescent 

students, concluded that physical activity is a suitable method to improve the mental health of 

adolescents. Research has shown that physical activity can be a mechanism against problems. It works 

psychologically. The research results indicate that employees who interact constructively with their 

jobs and employers are more useful and productive than other employees; Because their motivation 

is beyond individual factors. Organizational research uses a positive occupational psychology concept 

called work belonging as an indicator related to work well-being. There have been no reasons and 

evidence for an effective factor to improve work attachment. One of the important issues of global 

companies and organizations is to find effective factors such as health and wellness in order to 

increase employees' work motivation. Therefore, according to the contradictory results of past 

researches and the importance of physical and mental health of people, including the working class, 

especially female employees in Iran (who suffer from inactivity), the need to prescribe physical and 

mental health, including resilience, mental well-being and belonging The work of female employees 

seems important and necessary. The purpose of this research is to investigate the effect of exercises 

on the resilience of female employees. 

Method: The design of this study was semi-experimental, which was conducted with pre-test, post-

test and control group stages. The statistical population of the research consisted of all female 

employees of Urmia city. 66 people were purposefully selected to form experimental and control 

groups and were considered as a statistical sample. Among them, 30 people were randomly divided 

into two experimental and control groups. The conditions for entering the study were that the people 

were not athletes and not exercising, willing to participate in the research and complete the 

questionnaires. The participants were athletes and Having three sessions of absence in the sessions of 

moda khaleh or physical training, were considered as exclusion criteria. In order to collect data, first, 

research questionnaires were given to both experimental and control groups to complete them in order 

to measure the dependent variables in the pre-test stage. Then the samples of the experimental group 

participated in a 12-week training program. The statistical population of the research is made up of 

all the female employees of Urmia city, out of which 66 women were selected by purposive sampling 
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and divided into two groups of 33 experimental and control. For the experimental group, three 

sessions of 60 minutes of aerobic exercises were performed per week for 8 weeks.  

Izen CD-RISC Yessha Connor-Davidson Resilience Scale Questionnaire of Tous (Davidson et al.) 

for measuring the variability of acidification It was designed (20). The said scale has 25 items that 

are measured in one scale Eikert's entries from (5 always correct) to (1 completely incorrect) are 

scored. and Davidson (using CD-RISC questionnaire, Cronbach s alpha coefficient. Colleagues, 

Cronbach's alpha coefficient has been increased to 0.95 (20). In the present research, it is 0.91 in 

Pezish-Amazon and 0.90 in Pazish-Amazon became In order to measure the reliability of the CD-

RISC questionnaire in Hazer's research, from Wagnild's Resilience Questionnaire was used, and 

Zzarib Etabzar's score was 0.84. It was achieved.Cannar resilience questionnaire was used in this 

research. Data analysis was done by covariance analysis using spss 21 software. 

میانگین  F آماره   P مقدار 

 مربعات

 متغیر منبع متغیر مجموع مربعات درحه آزادی

 ـاب آوری پیش آزمون 176/67 1 251/22 45/34 0/001

 

Results: The findings of the present research showed that 8 weeks of aerobic training brings a 

significant difference between the experimental and control groups in endurance (p< 0.05). 

 

Discussion and conclusion: The results of the present research showed that the effect of aerobic is 

beneficial. Resilience of female employees has been found in many cases of It was aligned. In 

explaining the results of the present research, we can consider the important role of physical activity 

Physical and mental health of people, including improvement of depression and mental disorders did 

So that, in the midst of improving endurance, Physical activity has positive effects on depression, 

anxiety, and mental disturbances Nia has shown a lot of obedience. There is a significant relationship 

between general and psychological health. Also, specific. provide mental fluctuations, stress and 

other psychological vulnerabilities. the general conclusion of the current research, it can be said that 

due to the fact that Athar working atmosphere in work, employees of power, attraction and more 

commitment in work from early on they give, tolerating mental and intellectual pressures will 

improve their resilience. From Therefore, the managers of the organizations, as the managers of 

human resources, should make the whole field fertile It is a blessing for the resilience and belonging 

of also for the mental health of the workers can be provided Because of the improvement of health, 

it is better to think about it is physical, and with the workforce of Symmetzer, it works faster and 

more efficiently. A job was added. Therefore, the administrators of The physical and mental health 

of educational staff can be improved with the help of the program to provide suitable opportunities 

to the employees and make them able to win Doing physical activity during work time is not only 

due to its physical benefits, but also due to its benefits. to benefit from mental and physical activity 

at work. 
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Abstract  

Introduction: Global organizations and companies are trying to implement health and wellness 

programs within the organization with the aim of increasing the physical activity of their employees, 

because today human resources are very important for organizations, especially with increasing age. 

Chronic diseases appear in them. One of the most important risks for the health of employees is 

inactivity. And more mental pressures and mental problems are suffered in people's lives in this way. 

Therefore, one of the important issues that organizations investigate is finding effective factors in 

employee resilience in order to reduce psychological pressure.  

Method:  In this semi-experimental research, a pre-test-post-test design with a control group was 

used. The statistical population of the research is made up of all the female employees of Urmia city, 

out of which 66 women were selected by purposive sampling and divided into two groups of 33 

experimental and control. For the experimental group, three sessions of 60 minutes of aerobic 

exercises were performed per week for 8 weeks. Cannar resilience questionnaire was used in this 

research. Data analysis was done by covariance analysis using spss 21 software.  

Results: The findings of the present research showed that 8 weeks of aerobic training brings a 

significant difference between the experimental and control groups in endurance (p < 0.05).  

Conclusion: : It is recommended that managers of organizations provide suitable opportunities to 

participate in sports activities in order to reduce mental pressure and increase resilience, so that they 

can benefit more effectively from their human resources 
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Intrudaction 

Global organizations and companies are trying to implement health and wellness programs within the 

organizations with the aim of increasing the physical activity of their employees. Today, healthy 

workers or employees are very important for the labor market; The special reason is that with age, 

various types of chronic diseases appear in them. One of the most important risks for the health of 

employees is inactivity. So that inactivity at work reduces the health of employees. Some researchers 

have proposed simple programs to increase physical activity at the workplace and have given 

recommendations, including going up and down the stairs, sometimes getting up and standing, and 

walking in time. He mentioned short breaks and... Therefore, exercise and physical activity play a 

very important role in the health and mental health of people. They suffer more mental problems in 

this way. Therefore, one of the important and studied topics in global companies and organizations is 

to find effective factors in increasing the resilience of employees in order to reduce psychological 

pressures and mental problems of human resources. A general belief in improving resilience is that 

physical activity has positive effects on reducing depression and mental pressure, but so far little 

research has been done on the impact of physical activity on resilience. The results of research showed 

that physical activity has no effect on the resilience of the company's employees. Also, in examining 

the relationship between physical activity, mental health and resilience of Chinese adolescent 

students, concluded that physical activity is a suitable method to improve the mental health of 

adolescents. Research has shown that physical activity can be a mechanism against problems. It works 

psychologically. The research results indicate that employees who interact constructively with their 

jobs and employers are more useful and productive than other employees; Because their motivation 

is beyond individual factors. Organizational research uses a positive occupational psychology concept 

called work belonging as an indicator related to work well-being. There have been no reasons and 

evidence for an effective factor to improve work attachment. One of the important issues of global 

companies and organizations is to find effective factors such as health and wellness in order to 

increase employees' work motivation. Therefore, according to the contradictory results of past 

researches and the importance of physical and mental health of people, including the working class, 

especially female employees in Iran (who suffer from inactivity), the need to prescribe physical and 

mental health, including resilience, mental well-being and belonging The work of female employees 

seems important and necessary. The purpose of this research is to investigate the effect of exercises 

on the resilience of female employees. 

Method: The design of this study was semi-experimental, which was conducted with pre-test, post-

test and control group stages. The statistical population of the research consisted of all female 

employees of Urmia city. 66 people were purposefully selected to form experimental and control 

groups and were considered as a statistical sample. Among them, 30 people were randomly divided 

into two experimental and control groups. The conditions for entering the study were that the people 

were not athletes and not exercising, willing to participate in the research and complete the 

questionnaires. The participants were athletes and Having three sessions of absence in the sessions of 

moda khaleh or physical training, were considered as exclusion criteria. In order to collect data, first, 

research questionnaires were given to both experimental and control groups to complete them in order 

to measure the dependent variables in the pre-test stage. Then the samples of the experimental group 

participated in a 12-week training program. The statistical population of the research is made up of 

all the female employees of Urmia city, out of which 66 women were selected by purposive sampling 
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and divided into two groups of 33 experimental and control. For the experimental group, three 

sessions of 60 minutes of aerobic exercises were performed per week for 8 weeks.  

Izen CD-RISC Yessha Connor-Davidson Resilience Scale Questionnaire of Tous (Davidson et al.) 

for measuring the variability of acidification It was designed (20). The said scale has 25 items that 

are measured in one scale Eikert's entries from (5 always correct) to (1 completely incorrect) are 

scored. and Davidson (using CD-RISC questionnaire, Cronbach s alpha coefficient. Colleagues, 

Cronbach's alpha coefficient has been increased to 0.95 (20). In the present research, it is 0.91 in 

Pezish-Amazon and 0.90 in Pazish-Amazon became In order to measure the reliability of the CD-

RISC questionnaire in Hazer's research, from Wagnild's Resilience Questionnaire was used, and 

Zzarib Etabzar's score was 0.84. It was achieved.Cannar resilience questionnaire was used in this 

research. Data analysis was done by covariance analysis using spss 21 software. 

میانگین  F آماره   P مقدار 

 مربعات

 متغیر منبع متغیر مجموع مربعات درحه آزادی

 ـاب آوری پیش آزمون 176/67 1 251/22 45/34 0/001

 

Results: The findings of the present research showed that 8 weeks of aerobic training brings a 

significant difference between the experimental and control groups in endurance (p< 0.05). 

 

Discussion and conclusion: The results of the present research showed that the effect of aerobic is 

beneficial. Resilience of female employees has been found in many cases of It was aligned. In 

explaining the results of the present research, we can consider the important role of physical activity 

Physical and mental health of people, including improvement of depression and mental disorders did 

So that, in the midst of improving endurance, Physical activity has positive effects on depression, 

anxiety, and mental disturbances Nia has shown a lot of obedience. There is a significant relationship 

between general and psychological health. Also, specific. provide mental fluctuations, stress and 

other psychological vulnerabilities. the general conclusion of the current research, it can be said that 

due to the fact that Athar working atmosphere in work, employees of power, attraction and more 

commitment in work from early on they give, tolerating mental and intellectual pressures will 

improve their resilience. From Therefore, the managers of the organizations, as the managers of 

human resources, should make the whole field fertile It is a blessing for the resilience and belonging 

of also for the mental health of the workers can be provided Because of the improvement of health, 

it is better to think about it is physical, and with the workforce of Symmetzer, it works faster and 

more efficiently. A job was added. Therefore, the administrators of The physical and mental health 

of educational staff can be improved with the help of the program to provide suitable opportunities 

to the employees and make them able to win Doing physical activity during work time is not only 

due to its physical benefits, but also due to its benefits. to benefit from mental and physical activity 

at work. 
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Abstract  

Introduction: Osteoporosis is a systemic skeletal disease that is characterized by a decrease in bone 

density and, as a result, an increase in bone fragility and susceptibility to fracture, especially in the 

spine and the head of the femur, which is a type of spongy bone, and as a result of imbalance It 

happens between bone absorption and resorption. The results of the studies showed that exercise in 

water, due to the pressure it does not put on the bones and the effect of weightlessness, stimulates the 

osteoblasts and imposes the necessary resistance on the body to suit the needs of each person, and 

insufficient intake Vitamin D can contribute to the prevalence of osteoporosis, so the purpose of this 

study was to investigate the effect of 8 weeks of exercise in water along with vitamin D consumption 

on bone density in elderly men. 

Methods and Materials: The current semi-experimental research was conducted on 30 men with an 

age range of 50-65 years, who were randomly divided into two supplement+exercise groups (15 

people) and exercise group (15 people). The exercise+supplement group did 3 sessions of water 

exercise every week for 8 weeks with an intensity of 65-70% of the reserve heart rate and received 

600 IU of vitamin D three days a week, and the exercise group only did physical exercises. Mineral 

density of subjects" femurs was measured before and after 8 weeks by Dexa bone densitometer. 

Experiment and data analysis was done using independent t-test by SPSS software. 

Results: Femur bone density in the water and vitamin D training group showed a significant 

difference compared to the training group (p=0.002). 

Conclusion: The findings show that weight bearing exercises and vitamin D consumption in elderly 

men prevent age-related bone density loss. 

Keywords: exercise in water, vitamin D, elderly men, bone density 
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Intrudaction 

The aging of the population worldwide is increasing rapidly, from 461 million people over 65 years 

of age in 2004 to about 2 billion people by 2050, which is likely to make osteoporosis one of the 

diseases of the elderly in this population. . Aging is a sensitive period of human life, and paying 

attention to the special issues and needs of this stage, including the quality of life, is considered a 

social necessity. Osteoporosis is a skeletal disease characterized by low bone mass and deterioration 

of microstructures Bone (bone microarchitecture) changes in microstructures such as trabecular bone 

thickness (bone trabeculare) or in other words spongy tissue blades, trabecular tissue separation 

(terabecular separation) and cortical bone thickness (bone cortical) cause an increase in osteoprotic 

people. Microstructures (spatial organization of bone tissue) and bone mass are the two factors that 

determine the mechanical ability of bone against fracture, which are necessary to investigate in bone 

loss caused by old age. Bone strength strongly depends on the ability of microstructures to distribute 

environmental stresses It is dependent on strain and this dependence is independent of BMD changes. 

The density of microstructures explains more than 40% of the compressive strength of the vertebra 

and the tensile strength of the tibia. With aging and the destruction of microstructures, osteoporosis, 

although not uniformly, but in each It happens in two ways. First, it is affected by the destruction of 

the trabecular micro-architecture (trabecular micro-architecture of long bones and the body of the 

vertebrae). Osteoporotic fracture of the vertebra and femoral neck, in addition to disability, high 

treatment costs will accompany In Iran, 50% of men and 50% of women over fifty years of age suffer 

from osteoporosis. Therefore, one should look for ways to maintain or improve bone density in this 

disease. While there are many drug options for the prevention and treatment of this disease, their 

long-term use is limited due to side effects, so researchers are looking for non-drug solutions. The 

evidence shows that physical activity is an accessible model without side effects, which, in addition 

to preventing and treating this disease, increases posture by strengthening muscles. Changes in the 

body's physiology, such as stress factors, deteriorating mitochondria, malformation of the body's 

posture, decrease in the release of hormones and total energy consumption.It may cause the 

deterioration of the body during this period, and finally, these processes cause gradual damage to 

nerve cells, decrease in  

 

 

bone density, decrease in muscle mass and strength. As sarcopenia contributes to adverse outcomes, 

exercise programs are optimal in preventing loss of muscle mass, strength, and performance. Several 

studies have suggested regular physical activity as an effective tool to prevent the effects of aging 

and improve bone health. Considering the prevalence of inactivity in elderly people and the decrease 

in their physical activity level with age, it is important to choose exercise methods or patterns for the 

health of the elderly society. One of these training methods is circular exercise in water. According 

to research reports, exercise in water promises to improve physical and muscular performance in the 

elderly. exercise in water activity alone. Researchers have observed that combined exercises have a 

significant effect on BMD in different body areas of the elderly, and this increase is greater with 

hormone therapy and the consumption of calcium and 25-hydroxyvitamin D. Knowing the positive 

effect of combined sports activities on the health of the elderly, it is very important to understand the 

effect of combined sports activities on the strength and performance indicators of the elderly. 

Combined exercise with different mechanisms increases strength by increasing the cross-sectional 
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area of the muscle, contraction speed and strength in each two types of muscle fibers become fast and 

slow, among which the most important are adaptations created through the neuromuscular system. 

Method: The current semi-experimental research was conducted on 30 men with an age range of 50-

65 years, who were randomly divided into two supplement+exercise groups (15 people) and exercise 

group (15 people). The exercise+supplement group did 3 sessions of water exercise every week for 8 

weeks with an intensity of 65-70% of the reserve heart rate and received 600 IU of vitamin D three 

days a week, and the exercise group only did physical exercises. Mineral density of subjects" femurs 

was measured before and after 8 weeks by Dexa bone densitometer. This research was a semi-

experimental research with a pre-test and post-test design with a control group. The statistical 

population of the present study consisted of elderly men aged 65 to 75 years who referred to the 

retirement center of Shahreza city. Among elderly men with osteoporosis referred to Urmia Clinic, 

60 male patients with osteoporosis were purposefully selected from among the eligible volunteers in 

this research. The criteria for entering the research include: 1) suffering from osteoporosis, at least 3-

5 years have passed since its diagnosis, and the diagnosis of the disease has been confirmed by a 

specialist doctor based on physical examination and DEXA test. 2) male gender with an age range of 

65-75 years; 3) lack of cardiovascular, respiratory, skin and neuromuscular diseases, 4) ability to 

regularly participate in training sessions and 5) lack of regular participation in rehabilitation and 

sports programs other than the program prescribed in the present study. The exclusion criteria 

included the following: 1) absence of more than 5 sessions during the training period, 2) disease 

recurrence during the study, 3) suffering from specific diseases such as skin diseases, covid-19 or 

problems related to Participating in the study is harmful for them, 4) not participating in the 

examination sessions. Experiment and data analysis was done using independent t-test by SPSS 

softwar. 

Results: Statistically significant difference in weight and age there were no subjects. Femur bone 

density in the water and vitamin D training group showed a significant difference compared to the 

training group (p=0.002). 

Discussion and conclusion: The findings show that weight bearing exercises and vitamin D 

consumption in elderly men prevent age-related bone density loss. The mechanical bar applied to the 

bone creates a gradient within the ulnar-canalicular fluid network of the bone, which causes an 

increase in intracellular events such as an increase in intracellular calcium, matrix production, and 

osteogenesis. In terms of anatomy and positioning, long weight-bearing bones (such as tibia and 

femur) are different from lumbar vertebrae, so that during running, more mechanical load is imposed 

on these two bones, which stimulates Bone osteogenic response is necessary. According to the 

research hypothesis that has been discussed in this study, the change in the studied variable of serum 

hydroxyvitamin D3 level in elderly men with osteoporosis syndrome after 8 weeks in the exercise 

groups and the control group was not significant, although the improvement Significance was 

observed in BMD levels of resistance and combined training groups. In this study, the serum levels 

of hydroxyvitamin D3 changed in all training groups and the control group. 
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Abstract  

Introduction: Osteoporosis is a systemic skeletal disease that is characterized by a decrease in bone 

density and, as a result, an increase in bone fragility and susceptibility to fracture, especially in the 

spine and the head of the femur, which is a type of spongy bone, and as a result of imbalance It 

happens between bone absorption and resorption. The results of the studies showed that exercise in 

water, due to the pressure it does not put on the bones and the effect of weightlessness, stimulates the 

osteoblasts and imposes the necessary resistance on the body to suit the needs of each person, and 

insufficient intake Vitamin D can contribute to the prevalence of osteoporosis, so the purpose of this 

study was to investigate the effect of 8 weeks of exercise in water along with vitamin D consumption 

on bone density in elderly men. 

Methods and Materials: The current semi-experimental research was conducted on 30 men with an 

age range of 50-65 years, who were randomly divided into two supplement+exercise groups (15 

people) and exercise group (15 people). The exercise+supplement group did 3 sessions of water 

exercise every week for 8 weeks with an intensity of 65-70% of the reserve heart rate and received 

600 IU of vitamin D three days a week, and the exercise group only did physical exercises. Mineral 

density of subjects" femurs was measured before and after 8 weeks by Dexa bone densitometer. 

Experiment and data analysis was done using independent t-test by SPSS software. 

Results: Femur bone density in the water and vitamin D training group showed a significant 

difference compared to the training group (p=0.002). 

Conclusion: The findings show that weight bearing exercises and vitamin D consumption in elderly 

men prevent age-related bone density loss. 

Keywords: exercise in water, vitamin D, elderly men, bone density 
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Intrudaction 

The aging of the population worldwide is increasing rapidly, from 461 million people over 65 years 

of age in 2004 to about 2 billion people by 2050, which is likely to make osteoporosis one of the 

diseases of the elderly in this population. . Aging is a sensitive period of human life, and paying 

attention to the special issues and needs of this stage, including the quality of life, is considered a 

social necessity. Osteoporosis is a skeletal disease characterized by low bone mass and deterioration 

of microstructures Bone (bone microarchitecture) changes in microstructures such as trabecular bone 

thickness (bone trabeculare) or in other words spongy tissue blades, trabecular tissue separation 

(terabecular separation) and cortical bone thickness (bone cortical) cause an increase in osteoprotic 

people. Microstructures (spatial organization of bone tissue) and bone mass are the two factors that 

determine the mechanical ability of bone against fracture, which are necessary to investigate in bone 

loss caused by old age. Bone strength strongly depends on the ability of microstructures to distribute 

environmental stresses It is dependent on strain and this dependence is independent of BMD changes. 

The density of microstructures explains more than 40% of the compressive strength of the vertebra 

and the tensile strength of the tibia. With aging and the destruction of microstructures, osteoporosis, 

although not uniformly, but in each It happens in two ways. First, it is affected by the destruction of 

the trabecular micro-architecture (trabecular micro-architecture of long bones and the body of the 

vertebrae). Osteoporotic fracture of the vertebra and femoral neck, in addition to disability, high 

treatment costs will accompany In Iran, 50% of men and 50% of women over fifty years of age suffer 

from osteoporosis. Therefore, one should look for ways to maintain or improve bone density in this 

disease. While there are many drug options for the prevention and treatment of this disease, their 

long-term use is limited due to side effects, so researchers are looking for non-drug solutions. The 

evidence shows that physical activity is an accessible model without side effects, which, in addition 

to preventing and treating this disease, increases posture by strengthening muscles. Changes in the 

body's physiology, such as stress factors, deteriorating mitochondria, malformation of the body's 

posture, decrease in the release of hormones and total energy consumption.It may cause the 

deterioration of the body during this period, and finally, these processes cause gradual damage to 

nerve cells, decrease in  

 

 

bone density, decrease in muscle mass and strength. As sarcopenia contributes to adverse outcomes, 

exercise programs are optimal in preventing loss of muscle mass, strength, and performance. Several 

studies have suggested regular physical activity as an effective tool to prevent the effects of aging 

and improve bone health. Considering the prevalence of inactivity in elderly people and the decrease 

in their physical activity level with age, it is important to choose exercise methods or patterns for the 

health of the elderly society. One of these training methods is circular exercise in water. According 

to research reports, exercise in water promises to improve physical and muscular performance in the 

elderly. exercise in water activity alone. Researchers have observed that combined exercises have a 

significant effect on BMD in different body areas of the elderly, and this increase is greater with 

hormone therapy and the consumption of calcium and 25-hydroxyvitamin D. Knowing the positive 

effect of combined sports activities on the health of the elderly, it is very important to understand the 

effect of combined sports activities on the strength and performance indicators of the elderly. 

Combined exercise with different mechanisms increases strength by increasing the cross-sectional 
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area of the muscle, contraction speed and strength in each two types of muscle fibers become fast and 

slow, among which the most important are adaptations created through the neuromuscular system. 

Method: The current semi-experimental research was conducted on 30 men with an age range of 50-

65 years, who were randomly divided into two supplement+exercise groups (15 people) and exercise 

group (15 people). The exercise+supplement group did 3 sessions of water exercise every week for 8 

weeks with an intensity of 65-70% of the reserve heart rate and received 600 IU of vitamin D three 

days a week, and the exercise group only did physical exercises. Mineral density of subjects" femurs 

was measured before and after 8 weeks by Dexa bone densitometer. This research was a semi-

experimental research with a pre-test and post-test design with a control group. The statistical 

population of the present study consisted of elderly men aged 65 to 75 years who referred to the 

retirement center of Shahreza city. Among elderly men with osteoporosis referred to Urmia Clinic, 

60 male patients with osteoporosis were purposefully selected from among the eligible volunteers in 

this research. The criteria for entering the research include: 1) suffering from osteoporosis, at least 3-

5 years have passed since its diagnosis, and the diagnosis of the disease has been confirmed by a 

specialist doctor based on physical examination and DEXA test. 2) male gender with an age range of 

65-75 years; 3) lack of cardiovascular, respiratory, skin and neuromuscular diseases, 4) ability to 

regularly participate in training sessions and 5) lack of regular participation in rehabilitation and 

sports programs other than the program prescribed in the present study. The exclusion criteria 

included the following: 1) absence of more than 5 sessions during the training period, 2) disease 

recurrence during the study, 3) suffering from specific diseases such as skin diseases, covid-19 or 

problems related to Participating in the study is harmful for them, 4) not participating in the 

examination sessions. Experiment and data analysis was done using independent t-test by SPSS 

softwar. 

Results: Statistically significant difference in weight and age there were no subjects. Femur bone 

density in the water and vitamin D training group showed a significant difference compared to the 

training group (p=0.002). 

Discussion and conclusion: The findings show that weight bearing exercises and vitamin D 

consumption in elderly men prevent age-related bone density loss. The mechanical bar applied to the 

bone creates a gradient within the ulnar-canalicular fluid network of the bone, which causes an 

increase in intracellular events such as an increase in intracellular calcium, matrix production, and 

osteogenesis. In terms of anatomy and positioning, long weight-bearing bones (such as tibia and 

femur) are different from lumbar vertebrae, so that during running, more mechanical load is imposed 

on these two bones, which stimulates Bone osteogenic response is necessary. According to the 

research hypothesis that has been discussed in this study, the change in the studied variable of serum 

hydroxyvitamin D3 level in elderly men with osteoporosis syndrome after 8 weeks in the exercise 

groups and the control group was not significant, although the improvement Significance was 

observed in BMD levels of resistance and combined training groups. In this study, the serum levels 

of hydroxyvitamin D3 changed in all training groups and the control group. 
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Abstract  

Introduction: obesity and overweight as a chronic and inflammatory metabolic disease has become 

one of the main health challenges all over the world and tumor necrosis factor alpha (TNF-α) as one 

of the pro- It is an inflammation that can play a role in the inflammation process and its increased 

level is associated with the inflammatory state in overweight people. In recent years, attention has 

been paid to the use of physical exercises and curcumin due to its strong antioxidant and anti-

inflammatory properties. Therefore, the aim of this research was to investigate the effect of 12 weeks 

of endurence exercises along with curcumin consumption on α-TNF levels in inactive obese women. 

Method: The current semi-experimental research was conducted on 20 overweight women who were 

randomly divided into two supplement + exercise groups (10 people) and exercise group (10 people). 

The exercise+supplement group performed 3 sessions of interval training every week for 12 weeks 

with an intensity of 65-75% of the reserve heart rate and daily 20 mg per kilogram of body weight of 

curcumin supplement (Sina capsules) curcumin) and the exercise group only performed physical 

exercises. Blood sampling was done 24 hours before and after the start of training. The statistical 

method of one-way analysis of variance and paired t-test was used for data analysis. 

 

Results: Significant changes in the level of TNF-α were observed in the two exercise + supplement 

groups and the exercise group, respectively, p=0.002 and p=0.007 compared to the pre-test. Also, 

when examining the inter-group changes, the changes in TNF-α (p=0.003) of the 

exercise+supplement group were statistically significant compared to the exercise group. 

Conclusion: performing 12 weeks of intermittent exercises with moderate intensity along with 

curcumin caused a significant decrease in TNF-α. 

interval training, curcumin, TNF-α, inactive obese wome 
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Intruduction 

As a chronic metabolic disease, obesity and overweight have become one of the main public health 

challenges around the world, and despite global warnings and increased awareness of its 

complications and harms, we are witnessing a significant increase in the prevalence of obesity and 

overweight in the world. The increase in the prevalence of obesity leads to a progressive increase in 

cardiovascular diseases society has become. Today, cardiovascular disease is known as one of the 

main causes of death in the world, and various factors and mechanisms are involved in the occurrence 

of this disease. One of the most important risk factors for these diseases is an increase in low-density 

lipoprotein (LDL), very low-density lipoprotein (VLDL), total cholesterol (TC), triglyceride (TG) 

and a decrease in high-density lipoprotein (HDL). Studies show they show that some people with 

normal levels of low-density lipoprotein and high-density lipoprotein have also suffered from 

cardiovascular diseases. Therefore, it is very important to pay attention to indicators that predict the 

risk of cardiovascular diseases with greater accuracy and sensitivity. Evidence has shown that there 

is a relationship between oxidative stress and fatigue or muscle damage, which can affect sports 

performance. Therefore, it is very important to prevent these damages by increasing the content of 

the diet with antioxidants. Curcumin is the main and active compound of turmeric and has a wide 

range of biological and pharmacological activities. The most important biological effects of this 

substance are its anti-inflammatory and anti-tumor properties. In addition, curcumin, as an 

antioxidant, is one of the strongest scavengers of free radicals, which is able to prevent the production 

of all kinds of oxygen free radicals in the biological and physical environment. As research shows 

that obese and overweight people are more susceptible to diseases such as cardiovascular diseases, 

diabetes, etc., and also considering the importance of disease prevention and its close relationship 

with nutrition and physical activity. , in this area, to diverse, wider researches and More 

comprehensive is needed. The purpose of this research is to investigate the effect of 12 weeks of 

endurance exercises along with curcumin consumption on α-TNF levels in inactive obese women. 

Metod 

The current semi-experimental research was conducted on 20 overweight women who were randomly 

divided into two supplement + exercise groups (10 people) and exercise group (10 people). The 

exercise+supplement group performed 3 sessions of interval training every week for 12 weeks with 

an intensity of 65-75% of the reserve heart rate and daily 20 mg per kilogram of body weight of 

curcumin supplement (Sina capsules) curcumin) and the exercise group only performed physical 

exercises. Blood sampling was done 24 hours before and after the start of training.  Other criteria for 

entering the research were being healthy, not taking medicine, not using tobacco, and not participating 

in regular exercise programs for at least one year before participating in the research. The criteria for 

exiting the study included: refusing to participate in the exercise protocol, not taking the supplement 

or taking it more than once a day during the 12 weeks of supplementation, doing sports during the 

training period, suffering from a cold or other inflammatory diseases. First, the study subjects were 

given the necessary information and awareness about the objectives of the study, how to conduct the 

research and its steps. Then from all subjects a written consent letter was received, and by submitting 

a questionnaire, 24 notes were recorded After meals, nutritional conditions were made the same in 4 

groups. The current semi-experimental research was conducted on 20 overweight women who were 

randomly divided into two supplement + exercise groups (10 people) and exercise group (10 people). 

The exercise+supplement group performed 3 sessions of interval training every week for 12 weeks 

with an intensity of 65-75% of the reserve heart rate and daily 20 mg per kilogram of body weight of 
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curcumin supplement (Sina capsules) curcumin) and the exercise group only performed physical 

exercises. Blood sampling was done 24 hours before and after the start of training. The statistical 

method of one-way analysis of variance and paired t-test was used for data analysis. 

Results: Significant changes in the level of TNF-α were observed in the two exercise + supplement 

groups and the exercise group, respectively, p=0.002 and p=0.007 compared to the pre-test. Also, 

when examining the inter-group changes, the changes in TNF-α (p=0.003) of the 

exercise+supplement group were statistically significant compared to the exercise group. 

Conclusion: performing 12 weeks of intermittent exercises with moderate intensity along with 

curcumin caused a significant decrease in TNF-α. In addition to the effect of physical activity in the 

prevention and treatment of diseases, including cardiovascular diseases, the use of food supplements 

is also of special importance. One of these food supplements, curcumin is an effective substance in 

turmeric and has significant antioxidant properties. Curcumin prevents the formation of free oxygen 

radicals and its antioxidant effects may be effective in reducing the progress and complications of 

inflammation and hyperlipidemia. Evidence shows that curcumin has an inhibitory effect on the 

proliferation of inflammatory cells, attacks on these cells, and angiogenesis by different mechanisms. 

Also, various studies have shown that curcumin increases the activity of fatty acid synthase (FAS). 

inhibits and strengthens the oxidation of β-fatty acids; As a result, it can lead to an effective reduction 

of fat reserves. Using this mechanism, curcumin can improve lipid metabolism Adjust. the facts have 

shown that curcumin reduces inflammatory responses by reducing the activity of cyclooxygenase 2, 

lipoxygenase, and nitric oxide synthase, and by reducing the production of inflammatory cytokines, 

including tumor necrosis factor alpha(TNF-α). It reduces Interleukin 2 and 6 inhibits the expression 

of nuclear factor KB (KB-NF), cyclooxygenase enzyme and nitric oxide synthase enzyme, thus 

inhibiting the process of inflammation and tumorigenesis. 
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Abstract  

Introduction: Diabetes is one of the five causes of death in the world, and its prevalence is increasing. 

Prevention and control of diabetes are considered as one of the main priorities. Physical activity and 

performing sports exercises play an important role in the prevention and control of diabetes. The 

purpose of this research is to investigate the effect of a course of yoga exercises on glycemic and 

anthropometric indicators of women with type two diabetes. 

Method: Its statistical population will include inactive women with type two diabetes with an age 

range of 40 ± 5 years in Tabriz city in 1402, among whom 20 people were selected as subjects using 

the available sampling method and randomly divided into two experimental and control groups of 10 

people. The experimental group did yoga exercises for eight weeks and three sessions for 60 minutes 

each week, and the control group did not have any regular physical activity. In this study, the variable 

of fasting blood sugar, glycosylated hemoglobin and body composition before and after eight weeks 

of training in both The group was measured. The difference of means was analyzed using T-test. 

Results:A significant difference was observed in the levels of blood sugar, glycosylated hemoglobin, 

and body composition in the experimental group compared to the control group (p < 0.05). while no 

significant difference was observed in body weight (p  < 0.05). 

Conclusion: Yoga exercises have a significant effect on blood sugar control in people with type two 

diabetes. 

Keywords: body composition, blood sugar, Cutaneous,  FatType 2 diabetes, Yoga  
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Introduction 

Decreased physical activity, improper nutrition and stress are among the most important reasons for 

increasing the prevalence of diabetes, which is considered one of the most important problems in the 

world. More than 350 million people in the world are suffering from this disease [1]. According to 

the International Diabetes Federation (IDF), the global prevalence of diabetes between the ages of 20 

and 79 in 2021 was 10.5% (536.6 million people), which will increase to 12.2% (2.783 million) in 

2045. People) will increase. The prevalence of diabetes in men and women is similar, and in 2021, 

diabetes in urban areas (12.1%) is more than in rural areas (8.3%), and in high-income countries 

(11.1%) more than in low-income countries (5 5.0%) was reported. The greatest relative increase in 

the prevalence of diabetes between 2021 and 2045 is expected to occur in middle-income countries 

(21.1%) compared to high-income (12.2%) and low-income (11.9%) countries. Decreased physical 

activity and immobility is one of the most important risk factors compared to other known risk factors. 

It seems that physical activity and exercise play an important role in controlling the risk factors of 

type 2 diabetes; So that the prevalence and incidence of risk factors are lower in rural people 

compared to urban people and active and inactive people[2]. The main goals of diabetes management 

and control are diet, exercise, complete care, medication and education  according to research, yoga 

causes changes in the profile fat and blood sugar and also reduces insulin resistance [3] and concluded 

that yoga has a positive effect on various cardiovascular risk factors including weight, body 

composition, lipid profile, blood glucose level, stress, inflammation and oxidative stress [4] and also 

in another research they concluded that yoga has a positive effect on fat profiles, anthropometric 

characteristics, blood pressure, oxidative stress, and coagulation profiles [5].The purpose of this 

research is to determine the effect of a course of yoga exercises on glycemic and anthropometric 

indicators of women with type 2 diabetes in Tabriz city. 

Method: The method of the current research is semi-experimental with a pre-test and post-test design, 

and the statistical population of the current research was women with type two diabetes in Tabriz city 

between the ages of 40 and 45. Among the volunteers, 20 women with type two diabetes (non-

menopausal, no history of illness and no history of sports training in the past year) were selected. 

After selecting people as a statistical sample, they were randomly divided into two experimental and 

control groups of 10 people. The experimental group did yoga exercises for eight weeks and three 

sessions for 60 minutes each week, and the control group did not have any regular physical activity. 

All subjects were examined in two stages, including pre-test and after eight weeks of training, and 
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blood was taken from them. And glycemic indices (fasting blood sugar, two-hour blood sugar, and 

hemoglobin A1C) and body composition of women with type two diabetes was investigated, and a 

body composition device made in Japan was used to measure body composition. 

 

Results 

The results of changes in fasting blood sugar, glycosylated hemoglobin, body composition, weights 

in two experimental and control groups in pre-test and post-test are shown in Table 1. 

Table 1: Research variables in the pre- and post-test in the experimental and control groups  

Variable group Before 

Mean±standard 

deviation 

After 

Mean±standard 

deviation 

p-value 

B.M.I )Percent( Yoga 

Control 

29.31±3.75 

28.86±3.60 

28.61±3.64 

28.73±3.24 

0.000* 

0.299 

Weight(kg) Yoga 

Control 

74.61±12.26 

66.9±8.33 

74.02±0.44 

66.86±6.87 

0.572 

0.955 

HBA1C(milliliter) Yoga 

Control 

6.68±0.44 

6.90±0.15 

6.32±0.36 

7.40±0.22 

0.016* 

0.001 

FBS)milligrams 

per decimeter( 

Yoga 

Control 

130.90±19.84 

141.0±26.08 

120.4±19.70 

151.33±31.70 

0.084* 

0.1 

 

Table 1 shows that there was a significant difference in the levels of blood sugar, glycosylated 

hemoglobin and body composition in the experimental group compared to the control group, while 

there was no significant difference in body weight between the two groups. 

 

Discuss 

The results of this research showed that there is a significant difference in the levels of blood sugar, 

glycosylated hemoglobin and body composition in the experimental group compared to the control 

group, while there was no significant difference in body weight between the two groups. The 
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present results were consistent with the results of Rahimi et al, They believe that a course of yoga 

exercises improves diabetes and blood sugar changes in inactive type 2 diabetic patients[6]. 
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Abstract  

 

Introduction: Diabetes and its complications are among the most important issues related to the 

health of all people in society; Of course, sports exercises and melatonin consumption have played a 

positive role in controlling it due to its antioxidant properties. The purpose of this study is to 

investigate the effect of a period of aerobic training and melatonin injection on body weight and blood 

glucose levels of rats with experimental diabetes. 

Method: : In this applied research, 20 male Wistar rats weighing 204 ± 3.11 and 8 weeks old were 

randomly divided into 4 groups: diabetic-melatonin (DM), diabetic-melatonin-exercise (DME), 

healthy group-melatonin (HM) and healthy-melatonin-exercise (HME) were divided and exposed to 

aerobic exercise and melatonin injection for 6 weeks; At the same time, their glucose and body weight 

were also measured weekly. 

Results: At the end of the study, the body weight of the rats in the diabetic-melatonin and diabetic-

melatonin-exercise groups increased compared to the control group (P<0.05), while the blood glucose 

levels decreased significantly (P< 0/001).  

Conclusion: This study showed that aerobic exercise and melatonin injection, while reducing the 

blood glucose level of diabetic rats, also prevents them from losing body weight; Therefore, 

melatonin and exercise can be considered as a treatment method to control the complications of 

diabetes. 

Keywords: melatonin, antioxidant, experimental diabetes. 
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1- Introduction 

Diabetes mellitus (DM) as one of the most important health-related issues in the 21st century is 

increasing in most countries  [1] . Meanwhile, diabetes as a global health problem affects the economy 

of all countries, especially developing countries; Because about 70% of diabetes cases occur in middle 

and low-income countries. Diabetes occurs due to a combination of genetic and environmental factors 

such as excess calorie intake, reduced physical activity, smoking and excessive alcohol 

consumption[2] . The complications of this disease include nephropathy, neuropathy, retinopathy, 

muscle atrophy, and cardiovascular diseases[3].. Among these complications, cardiovascular diseases 

are known as the most common cause of death worldwide [4] and one of the most important causes 

of death among diabetic patients [5]. Diabetes mellitus (DM) is increasing as one of the most 

important health-related issues in the 21st century in most countries [1]. Meanwhile, type 2 diabetes 

is the most common type of diabetes, which, as a global health problem, affects the economy of all 

countries, especially developing countries; Because about 70% of type 2 diabetes cases occur in 

middle and low-income countries. Diabetes occurs due to a combination of genetic and environmental 

factors such as excess calorie intake, reduced physical activity, smoking, and high alcohol 

consumption [2]. Now, according to various researches for many years in the field of finding a way 

to reduce the complications of diabetes, many studies have confirmed the positive effects of exercise 

for diabetic patients because exercise has anti-inflammatory, anti-oxidative and anti-atrophic effects. 

[3] and on the other hand, it acts as a cheap and effective intervention in the prevention and treatment 

of cardiovascular diseases [6] so that It significantly reduces oxidative stress and myocardial fibrosis 

[7]. On the other hand, another group of studies indicate that melatonin reduces oxidative stress and 

protects tissue damage by inhibiting the formation of ROS [8]; Because melatonin and its metabolites 

have powerful antioxidant properties [5] and according to some researches, melatonin can prevent 

diabetes by increasing insulin; In addition, it has a protective role in various cardiovascular diseases 

[9]. Therefore, according to the mentioned contents, the use of exercise and melatonin as a therapeutic 

approach in reducing the complications caused by diabetes can be considered. 

 

2- method and material 

In this research, 20 male Wistar rats, which were 8 weeks old and weighed 204 ± 3.11 gr, were 

prepared. Mice were kept in standard polycarbonate cages with a temperature of 22±2 degrees Celsius 

and in a cycle of 12-12 hours of darkness and light in groups of 4. During the research period, the 

weight of the mice was recorded weekly, and water and food suitable for mice (pallet, Pars Feed Co., 

Tehran) were provided to the mice except during the experiments. After a week of adaptation to the 

laboratory environment, familiarization with the turntable and manipulation, the rats were randomly 

divided into 4 groups of 5, including the diabetic melatonin group (DM), the diabetic melatonin 

exercise group (DME), and the healthy melatonin group (HM). the healthy melatonin-exercise (HME) 

group were divided. The present research was conducted based on the ethical principles of working 

with animals reviewed and approved by the ethics committee of Chamran Ahvaz University. During 

the familiarization phase, in order to adapt to the laboratory conditions, the animals walked on the 

treadmill 5 days a week for 10-15 meters per minute. And after the adaptation of diabetes, mice were 

induced. 
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1-2- The steps of doing the work 

After the adaptation process, the rats were deprived of food for 12 hours, then diabetes was induced 

by intraperitoneal injection of 55 mg per kilogram of body weight streptozotocin (STZ) solution 

(Sigma, St. Louis MO, USA). In the form of a solution in citrate buffer m 0.5 with pH 5.4: it was 

induced in diabetic-melatotin, diabetic-melatotin-exercise groups [10]. Non-diabetic mice were also 

injected intraperitoneally with a volume equivalent of 0.5m buffer citrate with a pH of 5.4 using an 

insulin syringe. After 48 hours from the time of injection, by creating an injury on the tail vein with 

a lancet, a drop of blood was placed on a glucometer strip and the strip was measured by a glucometer 

device (Gluco trend 2, Roche, Germany). Those whose blood sugar was higher than 250 mg/dl were 

considered diabetic. Also, in order to ensure that the blood sugar does not drop at the beginning of 

each week and until the end of the study, the blood sugar of the mice was measured, and the mice 

with blood sugar lower than the diabetic threshold were excluded from the study. 2 weeks after the 

induction of diabetes, endurance training protocol and melatonin injection were performed for 6 

weeks. 

2-2-Melatonin injection 

After 2 weeks of diabetes induction, at the same time as the beginning of the endurance training 

protocol, the diabetic-melatonin, diabetic-melatonin and exercise, healthy-melatonin group to the 

healthy melatonin-exercise group, melatonin substance (10 mg per kg of body weight) were given by 

intraperitoneal injection and in the form of solution in saline containing ethanol and daily for 6 weeks 

[11]. 

2-3-Endurance training protocol 

In this research, aerobic exercise protocol from moderate to intense with progressive intensity and 

duration and following the principle of gradual overload taken from Han Chi's research [12]   was 

implemented for 6 weeks. In this way, the aerobic exercise sessions were performed by the groups 

who should be exposed to aerobic exercise in the form of 5 sessions per week for a period of 6 weeks. 

During this period, all training sessions were held after the sleep cycle and between 16-18 hours in 

the evening. During the exercises, the speed and duration of the exercise were gradually increased, 

so that in the first week, the speed and duration of the exercise were 10 meters per minute and for a 

period of 10 minutes, in the second week, 10 meters per minute and for a period of 20 minutes, in the 

third week. 15 meters per minute for 20 minutes, in the fourth week it was 14-15 meters per minute 

for 30 minutes, and in the fifth and sixth weeks it was 17-18 meters per minute for 30 minutes. During 

the training, in order to make the obtained adaptations uniform, all training variables were kept 

constant in the sixth week. The duration and intensity of training in different weeks of the research 

are given in table one. 

2-4-sample extraction 

After completing the 6-week training period, 48 hours after the last training session, the rats were 

anesthetized by intraperitoneal injection of a combination of ketamine (90mg/kg) and xylazine 

(10mg/kg). To check the biochemical variables, the heart was removed from the body under sterile 

conditions and under the supervision of a doctor of human anatomy and frozen in nitrogen at -80°C 

and the samples were kept in a freezer at -80°C. 
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2-5-Data analysis method 

In this study, in the descriptive statistics section, charts, dispersion and central indices including 

standard deviation and mean were calculated, and in the inferential statistics section, the normality of 

the data distribution was evaluated through the Shapiro-Wilk test. And the result of the test was that 

the data distribution was normal. Then Levene's test was used to determine the homogeneity of 

variances. Also, for the significance of the difference between the groups, the one-way analysis of 

variance test was used, and in case of significance, Tukey's post hoc test was used to determine the 

difference between the averages of the two groups. In this research, P≤0.05 was considered as a 

significant level for testing the hypotheses. 

2-6-Inferential statistics 

Before evaluating the hypotheses of the research, the presuppositions of the parametric test were 

examined. The Shapiro-Wilk test was used to check the first assumption that the data was normal, 

and with the non-significance of the statistic of this test (P>0.05), the normality of the data distribution 

was confirmed. The second assumption based on the equality of error variances in the dependent 

variable was also confirmed by the non-significance of the Lone test statistic (P>0.05); Finally, due 

to the relativity of the data scale and the acceptance of the third assumption, it was possible to use 

parametric tests in this research. 

 

3- Results 

3-1-The effect of exercise and melatonin injection on the body weight of rats 

At the beginning of the study, there was no significant difference in the body weight of the mice in 

all groups. The body weight of rats in DM and DME groups was significantly higher than that of 

healthy rats (p<0.05). The changes in the weight of mice in the HM and HME groups were also not 

significant. (Graph 1) 

3-2-The effect of exercise and melatonin injection on the blood glucose level of rats 

The blood glucose level increased significantly 48 hours after the induction of diabetes by 

streptozotocin injection in the rats of the diabetic groups (p<0.05) and until the end of the research, 

there was a significant difference in the blood glucose level among the diabetic rats in comparison 

with healthy mice (p<0.001). At the end of the research, blood glucose levels in the DM and DME 

groups significantly decreased compared to the control group (p<0.001) (Chart two). 

Table 1: Numerical representation of training program in different weeks 

Speed (m/min) Duration (minutes) week 

10 10 1 

10 20 2 

14-15 20 3 

14-15 30 4 
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17-18 30 5 

17-18 30 6 

 

 

Chart 1: Body weight changes of different groups in different weeks of research 

 

Chart 2: Blood glucose changes in different groups in different weeks of research 
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4-Discussion 

Hyperglycemia is one of the most important characteristics of diabetes [3].  . In this study, we showed 

that six weeks of aerobic exercise and melatonin injection prevented body weight loss in diabetic rats 

(DME and DM) and reduced blood glucose in rats treated with melatonin and the combination of 

melatonin and exercise. Intracellular hyperglycemia initially causes excessive production of reactive 

oxygen species (ROS) in mitochondria and then increases ROS production through three other 

pathways (AGE formation, activation of piole and PKC pathways) [13], [14]. Imbalance between 

ROS production and their neutralization by antioxidant defense systems usually leads to oxidative 

stress [15]. The role of oxidative stress in diabetes is like two sides of a coin because it not only causes 

the onset of diabetes but also aggravates the complications and diseases caused by it [16]. In fact, 

excess ROS by forming OX-LDL, enhancing insulin resistance, activating ubiquitin-related pathways 

and decreasing the activation of adiponectin, AMP-activated protein kinase (AMPK) and endothelial 

nitric oxide synthase (eNOS) indirectly cause Acceleration of inflammation in atherosclerosis [13]. 

In diabetic conditions, oxidative stress stimulates muscle protein degradation by upregulating the 

ubiquitin proteasome pathway; On the other hand, heat shock proteins, caspases, atrogin-1, FOXO 

and PGC-1α also play a decisive role in relation to oxidative stress and muscle atrophy [3], [17]; In 

the current study, diabetes caused weight loss in diabetic rats compared to healthy rats, while 

melatonin and exercise prevented weight loss in DM and DME groups [18]. This happened because, 

on the one hand, exercise has anti-inflammatory, anti-oxidative and anti-atrophic effects and regulates 

factors such as insulin-like growth factor and heat shock protein [3], [19]and some studies show a 

significant decrease in the expression of MURF-1 in diabetic rats after exercise, which can be a result 

of reducing oxidative stress [3]. And on the other hand, melatonin, as a powerful antioxidant and 

scavenger of free radicals [20], [21], can almost completely inhibit the production of ROS [20], [22] 

and indirectly prevent weight loss due to diabetes. Exercise and melatonin in combination cause the 

regulation of PGC1α and GLUT4, which leads to the regulation of blood glucose in diabetes 

conditions, and the up-regulation of blood glucose itself leads to the improvement of inflammatory 

cytokines, adiponectins and oxidative stress [8]. In addition, separately, melatonin improves glucose 

absorption by regulating energy metabolism and the insulin signaling pathway, thereby reducing 

insulin resistance [23], [24]. Exercise can also help in two ways: 1) by increasing insulin sensitivity 

(increasing insulin action) and 2) increasing beta cell function by reducing the harmful effect of 

autoimmunity; The combination of these two effects may cause a significant increase in glucose 

tolerance [25]. The results of this research also show that melatonin, either alone or in combination 

with exercise, is able to control and regulate blood glucose in diabetic rats. In the current research, 

the amount of ROS was not measured, which may affect the research results as one of the limitations 

of the research. The second limitation in this research is the comparison of the use of different doses 

of melatonin in the subject groups, which can be considered in future research. It is appropriate for 

future research to consider the mentioned limitations in order to obtain more accurate results. In 

summary, the results of the present study show that melatonin, both independently and in combination 

with exercise, improves weight loss due to diabetes and regulates blood glucose. 
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Abstract  

Introduction:  microRNAare a new class of biological indicators that are involved in the structural 

and functional changes of the heart at the cellular level and signaling pathway. The aim of the present 

study was to compare a period of intense intermittent exercise with continuous endurance on the 

expression of mir-1 gene in cardiomyocytes of male rats.  

Method: For this purpose, 14 male rats were randomly divided into two control and experimental 

groups after familiarization with the training protocol. The experimental group performed a program 

(12 weeks) of aerobic exercises on a treadmill. In the following 48 hours after the end of the last 

training session, they were anesthetized and dissected, then their hearts and left ventricles were 

removed and the expression level of -1 miR in their hearts was measured using real-time PCR method. 

Results: The result of the study showed that the mir-1 expression of the training group was 

significantly lower than the control group. 

Conclusion: In fact can said that Aerobic exercises increase heart efficiency by reducing Mir-1 

expression. 

Keywords: Aerobic exercise, Mir-1, Cardiomyopathy 
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Introduction 

 

Heart diseases are one of the important problems that are increasing in different societies, and 

nowadays a wide range of researches have investigated the effects of physical activity on these types 

of diseases.  Diabetic cardiomyopathy is defined as a defect in the function of the left ventricle in 

patients with diabetes without any symptoms of high blood pressure, heart congestion or any other 

heart disease [1]. 

For several decades, many experiments have been performed at the molecular level to clarify the 

molecular mechanisms involved in cardiomyocyte apoptosis; In recent years, researchers managed to 

discover and identify potential microRNAs that not only determine the emergence of 

cardiomyopathy, but can be a new marker for early detection and possibly prevention of diabetic 

cardiomyopathy in the future [2]. 

 In recent years, non-coding RNAs called microRNAs (miRs) have been discovered and found to 

regulate gene expression at the post-transcriptional level. Among these microRNAs, we can mention 

miR-1, which is involved in a number of muscle processes and plays a role in the proliferation and 

differentiation of cells during the embryonic period of the heart [3]. Researches have shown that 

aerobic physical activities affect the expression of miRs in skeletal muscles [4]. Considering the effect 

of endurance activities on heart tissue and the role of miR-1 on its reconstruction, the aim of this 

research is to investigate the effect of 14 weeks of endurance training (treadmill running) on the 

expression of miR-1 in the heart muscle. 

Method 

For this purpose, 20 male Wistar field rats aged 5 weeks (115±24 grams) were purchased from Pasteur 

Institute. The rats were randomly divided into two groups (10 heads as the control group and the other 

10 heads as the training group). The training protocol included 12 weeks of treadmill running. Finally, 

48 hours after the end of the last training session, the rats were anesthetized with a combination of 

ketamine (50 mg per kilogram) and xylazine (5 mg per kilogram). Then the rats' hearts were removed 

under sterile conditions and their left ventricles were isolated. Mir-1 gene expression was done by 

real time PCR method. Shapiro-Wilk test was used to check the normality of data distribution. 

Because the data distribution was normal, ANCOVA analysis of covariance test was used to 

determine the differences between groups. Also, independent t-test was used to investigate the 

possibility of differences between the control and training groups. Data analysis was done using SPSS 

version 23 statistical software at the level of statistical significance (p<0.05). 

Result 

The results showed that the mean expression of cardiac miR-1 in the experimental group compared 

to the control group is reduced after 12 weeks of aerobic exercise (figure 1). 
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Figure 1. Effects of aerobic exercise on gene expression mir-1 in control and aerobic exercise groups 

 

Discussion 

The results of the present study showed that long-term aerobic exercise for 12 weeks (5 days a week) 

with moderate intensity reduces the expression of miR-1 in heart muscle tissue. In this context, Han 

(2011) 3 showed that miR-1 expression decreases in hypertrophy, but when heart failure progresses, 

it returns to the first state or more than that [5]. Therefore, it can be said that miR-1 expression is 

related to heart hypertrophy. , but whether there is a difference in the expression of miR-1 in the types 

of hypertrophy or not? It is not clear, because the hypertrophy that occurs as a result of physical 

activities is different from the one that occurs as a result of heart failure or blood pressure [6]. The 

function of the heart is determined, the physiological type of hypertrophy improves the function of 

the heart and the pathological type causes a decrease in the heart's efficiency.  One of the target genes 

of miR-1 is the histone deacetylase-4 (HDAC4) gene [3], which causes chromatin compaction, so the 

access of RNA polymerase to DNA is severely limited to initiate transcription [7], downstream of 

HDAC4 is myocyte enhancer factor 2 (MEF2) [8]. In fact, HDAC4 is the inducer of slow-type 

filaments and MEF2 is repressor [8]. Therefore, if endurance activities lead to a decrease in miR-1 

expression, HDAC4 expression increases and MEF2 is suppressed, the final result is a decrease in 

the expression of beta-2MHCβ heavy chain or slow-type filaments, which in fact it leads to an 

increase in the efficiency of the heart. 

In summary, the results of this research showed that aerobic activities have a significant effect on the 

expression of miR-1 which can affect the function of the heart. 
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Abstract 

 

Introduction: Success in any sport requires physical and physiological abilities specific to that 

sport. One of the main methods in determining the effectiveness of training programs on sports 

performances is to know the state of physical fitness of athletes (1). Taekwondo is one of the sports 

that is followed professionally in 140 countries of the world and 170 countries are officially 

members of the World Taekwondo Federation (2). The sport of Taekwondo is an unarmed fighting 

technique for self-defense that involves the skillful use of techniques such as jumping kicks, 

dodging, and hand and footwork. In Taekwondo, the ability to generate maximum force in the 

shortest time is considered as a basic principle to obtain a high level of sports performance. In this 

regard, athletes have always tried to show their best performance. It seems that having aerobic 

power, anaerobic power, speed and agility are effective factors on the performance of martial 

athletes, especially taekwondo (3). 

CrossFit is a training model which involves high intensity and repetitive functional movements 

(Butcher et al., 2015). CrossFit training, which has gained great popularity today, was introduced to 

the world by Glassman from California in 1995 and this training model keeps spreading rapidly 

(Goins, 2014; Dilber and Doğru,2018). CrossFit training is a form of high intensity interval training, 

is a strength and conditioning workout that is made up of functional movement performed at a high 

intensity level. These movements are actions that you perform in your day-to-day life, like squatting, 

pulling, pushing and etc. CrossFit is sports discipline with unique training principles (using barbell 

conditioning; preparation for any combination of strength and endurance in one workout; a 

combination of Olympic weightlifting with other exercises; energy cost of locomotion in bodyweight 

and free weight exercises (4). Some of CrossFit unit trainings are based on the principle of repeating 

as many rounds as possible in one round (Smith et al., 2013). CrossFit trainings aim to develop 

strength and endurance. These trainings are thought to improve the aerobic capacity and anaerobic 

capacity of the individual thanks to the trainings performed with high intensity movement 

combinations. Together with the fact that CrossFit trainings affect the positive development in aerobic 

capacity, muscle endurance and body composition, it also requires high technical capacity in the 

implementation of the movements (Moran et al., 2017). 

The purpose of this study was to investigate the effect of crossfit exercises on physical fitness factors 

(aerobic power, anaerobic power, speed and agility) and blood lactate response in female professional 

taekwondo athletes. 
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Methods 

This study is semi-experimental and its statistical population consists of female taekwondo athletes 

in Kermanshah city. According to the criteria for entering the study, 20 athletes as available subjects 

with an age range of 16-35 years and with at least 8 years of experience in sports competitions selected 

and were randomly divided into two groups of Crossfit (n=10) and control (n=10). The training 

protocol included 6 weeks of CrossFit training (three sessions per week, and each session was 60 

minutes), which was done in compliance with the principle of overload. In the pre and post-test, to 

measure the studied variables, the 45-meter sprint test was used to evaluate speed, the T-Test was 

used to evaluate agility, the RAST test was used to evaluate anaerobic power, and the shuttle run test 

(SRT) was used to evaluate aerobic power. Also, to evaluate changes in blood lactate before and after 

the intervention of the six-week exercise program, after performing an acute maximum exercise 

including the Buruce test on the treadmill before exercise and 48 hours after the last exercise session 

were evaluated through blood sampling. The data were analyzed using the correlation t test and 

ANOVA using SPSS version 24 software at a significance level of p≥0.05. 

Results: 

The results of the correlated t-test were showed that the average values of speed (p=0.001), agility 

(p=0.002), aerobic power (p=0.045), anaerobic (p=0.001), and blood lactate level (p=0.001) in the 

exercise group improved significantly in the post-test compared to the pre-test. And the results 

analysis of difference between groups (ANOVA) were showed that the average values of speed 

(p=0.006), aerobic power (p=0.025), anaerobic (p=0.015) and blood lactate level (p=0.01) had a 

significant difference, but the difference between the average of the two groups in the agility variable 

(p=0.49) was not significant. 

 

Table 1: Demographic characteristics of the subjects 

group 

               

                  Variable 

Crossfit (n=10) Control (n=10) 

Mean Standard deviation Mean Standard deviation 

age (years) 25.87 5.91 24.4 4.47 

weight (kg) 60.9 3.5 60.20 2.93 

height (cm) 166 1.04 166 1.03 

body mass index 

(kg/m2) 

21.83 0.39 21.98 1.04 

Sports history (years) 9.7 1.76 9.5 1.43 
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Table 2: The results of the paired t-test and ANOVA of the studied variables in the subjects 

           group 

               

                  

Variable 

Crossfit (n=10) Control (n=10) ANOVA 

(sig) Pre-test Post-test T-test 

(sig) 

Pre-test Post-test T-test 

(sig) 

Speed (m/s) 8.07 ± 

0.22 

7.73 ± 

0.32 

*0.001 8.12 ± 0.17 8.19 ± 

0.13 

0.123 **0.006 

Agility (s) 14.98 ± 

1.36 

13.60 ± 

1.57 

*0.045 14.77 ± 1.05 15.76 ± 

1.55 

0.809 0.49 

VO2max 

(ml/kg/min) 

49.89 ± 

3.39 

50.96 ± 

3.42 

*0.001 47.16 ± 1.96 47.24 ± 

2.27 

0.739 **0.025 

anaerobic power 

(kg.m/s 

88.51 ± 

2.08 

92.60 ± 

2.06 

*0.001 88.28 ± 2.73 88.79 ± 

3.08 

0.084 **0.015 

blood lactate 

(mg/dL) 

51.78 ± 

3.23 

46.24 ± 

3.27 

**0.001 52.10 ± 4.14 51.62 ± 

4.00 

0.304 **0.01 

*: within-group difference, **: between-group difference 

Conclusion: 

According to the findings of this study, which showed that 6 weeks of Crossfit exercises significantly 

improved the all variables in Crossfit training group, and the analysis of the difference between groups 

also showed that except for the agility variable, the average difference of the other variables was 

significant. It is concluded that according to the results of the study, Crossfit exercises can be 

suggested as a type of complementary exercise to improve the level of aerobic and anaerobic fitness 

and motor performance of taekwondo athletes. 

References 

[1].  Conte D, Favero TG, Lupo C, Francioni FM, Capranica L, and Tessitore A. Time- motion 

analysis of Italian elite women's basketball games: individual and team analyses. J Strength Cond 

Res, 2015; 29: 144-150. 

[2]. Shah S. Plyometric exercises. International journal of health sciences and research. 

2012;2(1):115-26. 

[3]. Booth MA, Orr R. Effects of plyometric training on sports performance. Strength & 

Conditioning Journal. 2016;38(1):7-30. 

[4]. Butcher, S. J., Neyedly, T. J., Horvey, K. J., and Benko, C. R. (2015). Do physiological 

measures predict selected CrossFit benchmark perforamance? Journal of Sports Medicine, 6: 241-

245. 

[5]. Dilber, A., and Doğru, Y. (2018). The effect of high intensity functional exercise on 

anthropometric and physiological characteristics in sedantery. International Journal of Sports 

Exercise and Training Science, 4(2): 64-69. 

[6]. Goins, J. M. (2014). Physiological and Performance Effects of CrossFit. Master Thesis. The 

University of Alabama. 26-28. 



002231-77177 

   

143 
 

های همایش دوسالانه بین المللی چالش
نوین علوم ورزشی و تندرستی در جاده 

  2041 –تبریز  -ابریشم، ایران

Biennial International Congress on New 

Challenges of Sport Sciences and Health 

on the Silk Road, Iran- Tabriz- 2024 

[7].  Gäbler M, Prieske O, Hortobágyi T, Granacher U. The effects of concurrent strength and 

endurance training on physical fitness and athletic performance in youth: a systematic review and 

meta-analysis. Frontiers in physiolog, 2018 Aug 7:9:1057 

[8]. Smith, M., Sommer, M., Starkoff, A. J., and Devor, S. T. (2013). CrossFit-based high 

intensity power training improves maximal aerobic fitness and body composititon. Journal of 

Strength and Conditioning Research, 27(11): 3159-3172. 

[9]. Moran, S., Booker, H., Staines, J., and Williams, S. (2017). Rates and risk factors of injury 

in CrossFit: a prospective cohort study. Journal of Sports Medicine and Physical Fitness, 57(9): 

1147-1153. 

 

 

 

 

 

 

  



002231-77177 

   

144 
 

های همایش دوسالانه بین المللی چالش
نوین علوم ورزشی و تندرستی در جاده 

  2041 –تبریز  -ابریشم، ایران

Biennial International Congress on New 

Challenges of Sport Sciences and Health 

on the Silk Road, Iran- Tabriz- 2024 

 

The effect of swimming exercises on the core strength of women 

Mahta Eskandarnejad*1 ,Vaghar Asadi Zonuz2 

 

 1 Department of Motor Behavior, Faculty of Physical Education and Sports Sciences, 

Tabriz University, Tabriz, Iran. (Corresponding), eskandarnejad@tabrizu.ac.ir 

 
2 Masters student in Motor behavior department, physical education and sport science 

faculty, University of Tabriz, Tabriz, Iran, vaghar.a.zonuz@gmail.com 

 

Abstract  

Introduction: Humans can stand straight, bend and walk with the help of their core. Therefore, 

strengthening the core is very important. Therefore, the purpose of this research is to investigate the 

effect of swimming exercises on the strength of the core. 

Method: The research method is semi-experimental. The statistical population of the present study 

included all beginner swimmers of one of the swimming schools in the province. 30 people were 

selected by the available sampling method and randomly selected in two experimental (15 people) 

and control (15 people) groups. The Plank test was used to check the strength of the core. Swimming 

exercises were provided by the researcher for one hour during eight weeks for the experimental group 

and the control group didn’t receive training. Analysis of covariance test was used to analyze the data. 

Results: The result of the study showed that there is a significant difference between the strength of 

the core of the two groups (p≤0.001) and according to the average core muscle strength of the 

swimming group, it has increased. M1=54/73, M2=26/93). The power of the test to detect this 

difference was 100%, so it can be said that swimming exercises affect the core . 

Conclusion: One of the sports that increases endurance and strength of the core is swimming. The 

core in swimming causes the effective transfer of power from this area to the lower and upper limbs 

and progress in the water, as a result, it improves it. It is recommended that coaches of various sports 

teams and general sports use this type of training method to increase the strength of the central 

muscles of the body. 

Keywords: Swimming, The core, core stability, plank 
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This Regular physical activity is one of the indicators of society's health, and it leads to the 

modification of the risk factors of cardiovascular diseases and causes mental health and self-esteem 

(Tamimi, Noroozi, 2016).  It can be said that one of the most accessible and least expensive methods 

of preventing death and disability caused by diseases is physical activity and sports (Saremi, 

Moradzadeh et al., 2022), including sports that have received increasing attention in recent years. 

found, that sport is swimming (Troup, 1999). Swimming is an excellent aerobic exercise that is also 

useful for strengthening the body. This is because even parts of the body that are not actively moving 

support the body against water resistance. Pool exercises are also unique because they provide solid 

resistance without impact. Lifting free weights can cause you to lose your balance, but this provides 

an excellent opportunity to build strength with less risk (Ruiz-Navarro, 2023). Swimming is a low-

impact sport that involves a wide range of muscle groups, and when stroke techniques are performed 

correctly, the muscles are stretched and their flexibility increases. This is why most competitive 

swimmers have wider shoulders and a very well-shaped body (Barbosa, 2023). There are different 

strokes that you can use to diversify your swimming practice, including breaststroke, backstroke, 

sidestroke, butterfly and freestyle. Each focuses on different muscle groups (Lee, 2015). Swimming 

allows you to deeply work your abs and core thanks to kicking and arm movements (Diversi, 2016). 

In recent years, core stability exercises have become very popular in the field of rehabilitation and 

sports performance, therefore, core stability exercises are not only a necessary parameter to prevent 

sports injuries but also improve performance in sports and daily activities, core stability muscles are 

strengthened, They provide a solid foundation for the production of the body's required torque 

(Sedaghati, Saki et al., 2018) and all dynamic movements are effective and have special functions 

such as trunk control during an activity. Therefore, the optimal stability of this area as a 

communication bridge helps to effectively transfer the force produced in the lower limb to the upper 

limb through the trunk and better performance of sports skills. The results of the research of 

Golmoradi Marani et al. (2021) show that the core stability exercises applied in this research are a  

 

suitable, scientific solution to improve the general performance of a person, and by increasing this 

factor, they prevent personal injury.Due to the importance of the use and activity of the muscles of 

the core, as well as the central part of the body, which is the endpoint, the point of connection and 

receiving power, all the movement chains are used during all dynamic activities. In the background 

of the research, the effect of core stability training on dry land has been investigated on swimmers or 

normal and injured people, but the effect of swimming training on the core has not been done. Since 

the core play a great role in the performance of swimmers, the necessity of this research was felt and 

the answer to the question of whether swimming exercises are effective in strengthening the core or 

not? is showing. 

method: This research is semi-experimental and 30 people were selected by  the available sampling 

method and were randomly selected into two experimental (15 people) and control (15 people) 

groups. The Plank test was used to check the strength of the core. Swimming exercises were given to 

the experimental group for one hour during eight weeks. One-variable analysis of covariance 

(ANCOVA) was used to compare groups in SPSS software version 26 for analysis. 
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The premise of using the covariance test is to establish the assumption of normality and homogeneity 

of the variances of the research variables, which according to the Shapiro-Wilk test, p=0.83 and 

Levene's test, p=0.406, these assumptions are established. 

Table 1: The result of Levene's test to check the assumption of equality of variances 

P Df2 Df1 F The 

dependent 

variable 

0/406 28 1 0/711 Pre-test 

 

 

Table 2: Summary of the results of covariance analysis related to the effect of 

swimming exercises on the central muscles of the body 

 

 

The 

dependent 

variable 

Indicator sum of 

squares 

DF F Eta2 observed 

power 

Post-test contrast 2510/06 1 33/04 0/56 1.0 

 Error 1974/84 26    

 

 

 

 

 

 

Based on the findings of Table2, by controlling the pre-test , the results between the two groups 

show that there is a significant difference between the core strength of swimmers and inactive 

people (P≤0.001) and according to the average core muscle strength of the swimming group, it 

has increased. M1=54/73, M2=26/93)(Table3). The squared value of Eta is 0/56, which shows 

that 56% of the changes are due to cognitive training. The power of the test to detect this 

difference was 100%, so it can be said that swimming exercises affect the core muscles.  

Table3: Mean and standard deviation of the studied variables in swimming and 

inactive groups 

 

 

Post-test Pre-test N         group          

SD M SD M 

18/60 54/73 18/57 40/80 15 swimming 
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14/99 26/93 16/55 30/06 15 Inactive 

      

 

Conclusion: The present study aimed was to investigate the effect of swimming exercises on 

the core of women aged 30 and over. Univariate analysis's results showed that taking into account 

the pre-test scores as a covariate (auxiliary) variable, swimming exercises affect the improvement 

of the core. The results of the present study are in line with the research findings of Yu Kwok, So 

et al (2021) and Keiner, Yaghobi et al. (2015), Flis, Dzik et al. (2019). Research showed that 

swimming strengthens the body muscles more. Although each stroke uses different muscle groups 

to execute different techniques, all swimming strokes develop core muscles. deltoid and shoulder 

muscles to help the arms enter the water properly and extend longer. Forearm muscles that work  

more for propulsion when pulling water. Upper back muscles that stabilize the shoulders during 

swimming strokes. gluteal muscles and hamstrings to keep the body in a balanced position and 

assist in movement (Karpiński, 2020). This shows that swimming is the best exercise for building 

muscle. This sport requires you to constantly keep yourself in the water, which engages all the 

muscles of the body simultaneously. Therefore, swimming develops significant muscle mass 

while greatly improving your strength and endurance (Rodríguez González, Melguizo-Ibáñez et 

al., 2022). The breaststroke and backstroke, with their alternating (and therefore faster) rhythm, 

will eliminate your "love handls" while working the diagonals. The butterfly movement is 

undoubtedly the best way to strengthen the abdominal muscles. Wave kicks and leg kicks are the 

best options for  

 

strengthening the abdominal muscles (Boer, 2020). Therefore, researchers believe that 

athletes must have sufficient strength in the muscles of the trunk and thighs to create the necessary 

stability in different movement planes. While the existence of limitations in the strength and 

stability of the core region leads to the implementation of incorrect sports techniques and makes 

the athlete prone to injury (Sedaghati, Saki et al., 2017), the results of Mahdavi et al.'s research 

(2010) It shows that core stability exercises can improve posture control and as a result, the 

amount of falling on the ground in the elderly, which indicates the necessity of performing co re 

stability exercises in non-athletes and elderly people. Swimming provides the opportunity to 

develop both physical and mental qualities and provides a foundation for a variety of sports 

activities by developing skill, coordination, endurance, speed, speed, agility, flexibility and 

mobility. Therefore, it is suggested to use swimming training to strengthen the core of different 

disciplines and teams, and coaches and doctors recommend swimming to strengthen body 

muscles. 
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Abstract 

 

Introduction: Alzheimer's disease is the most common cause of dementia in the world, but strategies 

to slow or prevent its clinical progression have remained largely elusive until recently; therefore, this 

research was conducted with the aim of investigating the effect of exercise and turmeric on 

Alzheimer's disease.  

Method: For this purpose, in this study, 42 Alzheimer's patients were selected and divided into three 

groups: exercise, turmeric, and control; Subjects in the exercise group did aerobic exercise for 12 

weeks, 3 sessions per week, and the turmeric group received 800 mg of turmeric powder in capsule 

form daily for 12 weeks (approximately 100 mg of curcumin daily). Participants completed the 

Pittsburgh Sleep Quality Index (PQSI), Neuropsychiatric Inventory-Questionnaire (NPI-Q), Quality 

of Life-Alzheimer’s Disease (QOL-AD) at the beginning and after the end of the intervention. Then 

the data were analyzed by Friedman and ANCOVA test in SPSS version 21 (P<0.05).  

Results: The findings showed that the scores of the PQSI improved significantly only in the group 

that exercised, but the values of the NPI-Q and the QOL-AD in both the exercise and turmeric groups 

showed a significant improvement compared to the control group.  

Conclusion: gave Advances in understanding the etiology of the disease require a multiple-site-

targeted therapy, and the combination of curcuminoids from turmeric with exercise, each of which 

has different merits, makes this combination even more promising in combating the challenging 

disease. 

 

Keywords: Alzheimer, turmeric, curcumin, exercise, aerobic Training, physical activity 
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Introduction 

Alzheimer's disease is the most common cause of dementia worldwide, but strategies to slow or 

prevent its clinical progression have remained largely elusive until recently (1). Neuropathologically, 

Alzheimer's is characterized by the presence of senile plaques, neurofibrillary tangles, and persistent 

neuronal loss, although the neurotoxic mechanisms are not fully elucidated. Both oxidative stress and 

inflammation play a key role in this disease; Thus acetylcholinesterase inhibitors and non-competitive 

receptor antagonists (memantine hydrochloride) are commonly used to treat Alzheimer's, which are 

effective in the main symptoms and treatment of Alzheimer's (2). Also, for the treatment of 

Alzheimer's, research on herbal remedies has recently been conducted and has been shown to relieve 

the condition by improving symptoms (3). Plants with bioactive compounds with antioxidant effects, 

such as coriander and turmeric, are considered for clinical applications due to minimal side effects 

(4). The three main chemical components responsible for the biological activities of turmeric are 

curcumin, demethoxycurcumin, and bisdemethoxycurcumin (5); studies show that the use of 

curcumin in Alzheimer's treatment reduces the destruction of cholinergic neurons because it is widely 

available and has fewer side effects than other drugs, such as allopathic drugs (3). Recent reports have 

suggested the therapeutic potential of curcumin in Alzheimer's pathophysiology due to its antioxidant, 

anti-inflammatory, and anti-amyloid effects, turmeric contains about 5% curcumin, which gives the 

spice its yellow color and is widely used as a yellow food coloring, and many pharmacological studies 

It has been done to describe multiple biological effects of curcumin; Also, curcumin has shown 

neuroprotective effects in animal models of Alzheimer's disease (2). 

On the other hand, exercise and a subset of physical activities are recognized as an important 

approach to maintaining or improving the health of our bodies, including the brain, and increasing 

evidence supports the positive effects of exercise on emotional and cognitive functioning during brain 

aging, while physical inactivity It is considered a risk factor for the occurrence and progression of 

various mental disorders and neurological diseases. The neuroprotective effects and overall benefits 

of physical exercise may be due to the improvement of neurogenesis and neuroplasticity, the 

improvement of angiogenesis and autophagy, the increase of neurotrophin secretion, and the 

reduction of neuroinflammation (6). In addition, it has been confirmed that the right amount of 

exercise can effectively delay and improve neurodegenerative diseases, especially Alzheimer's (7). 

In addition, exercise exerts neuroprotective effects, thereby increasing the release of neurotrophic 

factors, promoting neurogenesis, modulating inflammatory responses, and reducing Aβ burden in AD 

subjects. Therefore, insight into the effects of exercise on AD will help understand how it may interact 

with the damaged brain, given its effects on memory and cognitive functions, neurotrophic factors, 

Aβ deposition and plaque formation, and neuroinflammation (8). Observational evidence in humans 

suggests that higher levels of cardiorespiratory fitness and physical activity are associated with greater 

brain volume, less brain atrophy, slower progression of dementia, and reduced risk of dementia; Thus, 

randomized controlled trials of aerobic exercise in people with mild cognitive impairment and mental 

complaints of memory have shown that exercise improves cognitive performance and a separate 

program of exercise and home-based counseling compared to usual care in people with Alzheimer's 

disease, physical performance and improved depression, and another study of people with 

Alzheimer's showed some improvement in cognitive test scores when analyzes were restricted to 

athletes; In addition, aerobic exercise is a low-cost, low-risk, and widely available intervention that 

may have disease-modifying effects, and demonstrating that aerobic exercise modifies the 

Alzheimer's process would have enormous public health implications (9). Therefore, according to the 

above, in this review, we consider the effect of turmeric and sports activity on Alzheimer's disease. 

Methods 
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In this semi-experimental study, 42 people with Alzheimer's disease were selected and after 

explaining the research and obtaining informed consent, they were randomly divided into three 

groups: exercise, turmeric, and control. The subjects of the exercise group did aerobic exercises for 

12 weeks and 3 sessions per week and each session lasted for 45 minutes with an intensity of 50 to 

70% of the maximum reserve heart rate. Subjects in the turmeric group received 800 mg of turmeric 

powder in capsule form daily (at approximately 9 p.m.) for 12 weeks, which contained approximately 

100 mg of curcumin per day. The control group also did their usual daily activities, which included 

anything except regular exercise or foods rich in turmeric or curcumin. 

 

Then, at the beginning and after the end of 12 

weeks of sports training, research variables were taken 

from the subjects, which include: 

Pittsburgh Sleep Quality Index (PQSI): This scale 

includes seven components and 18 inputs, components 

1 to 7 including overall sleep quality, sleep latency (i.e., 

how long it takes to fall asleep), sleep duration, habitual 

sleep efficiency (i.e., the percentage of time in bed that 

one is asleep), sleep disturbances, use of sleeping 

medication, and daytime dysfunction, with a total score of 0 to 21, that a lower score indicates better 

sleep status (10). 

Neuropsychiatric Inventory-Questionnaire (NPI-Q): This instrument assesses 12 

neuropsychiatric behavioral disorders that are common in dementia; This questionnaire first confirms 

the existence of each symptom (yes = 1, no = 0) and subsequently determines the frequency and 

severity of symptoms in patients who show symptoms; The score for each symptom is the result of 

frequency and severity, and the total NPI-Q score for all symptoms is 0 to 144 points, with higher 

scores indicating greater severity of psychosocial behavioral disorder (11,12). 

Quality of Life-Alzheimer’s Disease (QOL-AD): This scale evaluates the quality of life of 

Alzheimer's patients in the form of patient self-assessment or caregiver assessment, which includes 

13 questions; each entry has four options that correspond to 1 to 4 points, the total score is between 

13 and 52 points, with a higher score indicating a better quality of life (13). 

 

In the end, mean and standard 

deviation were used for descriptive 

statistics; Friedman's test and one-way 

analysis of covariance (ANCOA) with 

pre-test values as covariates were used 

for inferential statistics and research 

hypotheses, and Bonferroni's post hoc 

test was used for pairwise comparisons. 

All analyses were performed by SPSS 

version 26 software and at a 

significance level of less than 0.05; Graphpad software (version 8) was also used to draw the graphs. 

Findings 

The findings of this research showed that the PQSI scores improved significantly only in the 

group that exercised, but the NPI-Q and QOL-AD values in both the exercise and turmeric groups 

showed significant improvement compared to the control group (Table 3,4; Chart 1). 

 

Table 3. Friedman and ANCOVA test results 

V Source Type III Sum of Squares df Mean Square F P η 

Table 1. General characteristics of subjects 

Group Variable No. Mean Std. Dev 

Exercise 
Age (y) 14 79.14 5.709 

Course 14 6.14 2.878 

Turmeric 
Age (y) 14 81.29 4.140 

Course 14 5.64 2.763 

Control 
Age (y) 14 79.64 3.875 

Course 14 5.93 2.868 

Table 2. mean and standard deviation of research variables 

Group Exercise Turmeric Control 

Variable Mean Std.D Mean Std.D Std.D Mean 

PQSI (Pre-test) 12.29 2.52 10.57 5.61 9.71 3.60 

PQSI (Post-test) 9.86 2.25 8.79 3.77 8.93 3.36 

NPI-Q (Pre-test) 6.36 1.78 5.71 3.20 5.00 2.22 

NPI-Q (Post-test) 5.86 1.92 5.21 2.94 5.57 2.74 

QOL-AD (Pre-test) 29.79 1.76 30.57 3.99 31.43 2.68 

QOL-AD (Post-test) 29.86 2.18 30.71 4.84 30.14 1.79 
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P
Q

S
I 

Corrected Model 371.154a 3 123.718 133.099 .000 .913 

Intercept 6.661 1 6.661 7.166 .011 .159 

Pre-test 361.678 1 361.678 389.102 .000 .911 

Group 7.040 2 3.520 3.787 .032 .166 

Error 35.322 38 .930    

Total 3954.000 42     

Corrected Total 406.476 41     

N
P

I-Q
 

Corrected Model 220.439a 3 73.480 69.866 .000 .847 

Intercept .073 1 .073 .070 .793 .002 

Pre-test 217.535 1 217.535 206.836 .000 .845 

Group 9.444 2 4.722 4.490 .018 .191 

Error 39.965 38 1.052    

Total 1553.000 42     

Corrected Total 260.405 41     

Q
O

L
-A

D
 

Corrected Model 344.123a 3 114.708 62.722 .000 .832 

Intercept .022 1 .022 .012 .913 .000 

Pre-test 338.790 1 338.790 185.249 .000 .830 

Group 17.338 2 8.669 4.740 .015 .200 

Error 69.496 38 1.829    

Total 38816.000 42     

Corrected Total 413.619 41     

a: Based on R Squared and Adjusted R Squared, η: Partial Eta Squared (Effect Size), PQSI: Pittsburgh 

Sleep Quality Index, NPI-Q: Neuropsychiatric Inventory-Questionnaire, QOL-AD: Quality of Life-

Alzheimer’s Disease. 

 

Table 4. results of pairwise comparisons by Bonferroni post hoc test 

Variable (I) Group (J) Group 

Mean 

Difference 

(I-J) 

Std. Error Sig.b 

95% Confidence Interval for 

Differenceb 

Lower Bound Upper Bound 

PQSI 

Exercise 
Turmeric -.197 .370 1.000 -1.123 .730 

Control -.973* .377 .041 -1.917 -.029 

Turmeric 
Exercise .197 .370 1.000 -.730 1.123 

Control -.777 .366 .121 -1.693 .139 

Control 
Exercise .973* .377 .041 .029 1.917 

Turmeric .777 .366 .121 -.139 1.693 

NPI-Q 

Exercise 
Turmeric .028 .390 1.000 -.948 1.005 

Control -1.012* .398 .046 -2.008 -.015 

Turmeric 
Exercise -.028 .390 1.000 -1.005 .948 

Control -1.040* .391 .034 -2.018 -.062 

Control 
Exercise 1.012* .398 .046 .015 2.008 

Turmeric 1.040* .391 .034 .062 2.018 

QOL-AD 

Exercise 
Turmeric -.074 .514 1.000 -1.363 1.214 

Control 1.351* .525 .042 .036 2.666 

Turmeric 
Exercise .074 .514 1.000 -1.214 1.363 

Control 1.426* .515 .026 .136 2.715 

Control 
Exercise -1.351* .525 .042 -2.666 -.036 

Turmeric -1.426* .515 .026 -2.715 -.136 
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Based on estimated marginal means, *: The mean difference is significant at the 0.05 level, b. 

Adjustment for multiple comparisons: Bonferroni, PQSI: Pittsburgh Sleep Quality Index, NPI-Q: 

Neuropsychiatric Inventory-Questionnaire, QOL-AD: Quality of Life-Alzheimer’s Disease. 

 

  

 

Figure 1. The amount of changes in the values 

of research variables in all three groups; A: 

Pittsburgh Sleep Quality Index (PQSI), B: 

Neuropsychiatric Inventory-Questionnaire 

(NPI-Q), C: Quality of Life-Alzheimer’s 

Disease (QOL-AD). 

 

Discussion 

The beneficial effects of physical activity go beyond skeletal muscles and include adaptations in 

other organs. Exercise causes changes in the brain at anatomical, cellular, and molecular levels by 

inducing a chain of cellular and molecular processes that induce various physiological phenomena, 

including angiogenesis, neurogenesis, synaptogenesis, and stimulate neurotrophic factors that 

enhance learning, memory, and the brain; Transgenic animals that mimic the main neuropathological 

features of Alzheimer's have made it possible to study the main protective mechanisms of exercise 

on brain aging, including increased cerebral blood flow (CBF) in several cortical and subcortical 

regions, along with reduced Aβ formation and tau protein phosphorylation (14); Also, exercise 

increases cholinergic input in the cortex and hippocampus. In the cerebral cortex, a significant 

increase in ACh content was observed in rats following a 5-minute walk, indicating that ACh is 

released in response to exercise stimulation, even if the exercise volume is not high; Also, chronic 

exercise programs, i.e. months of treadmill running or voluntary ergometric activity, lead to age-

related reduction of cholinergic fibers, reduction of forebrain cholinergic nerve abnormalities, and 

prevention of loss of cholinergic inputs to the hippocampus, which, along with these changes, 

Improvement in cognitive and motor behaviors also occurs; Also, voluntary running can reverse age-

related cholinergic neurodegeneration in the hippocampus of nestin-GFP promoter transgenic mice; 

and in addition to this, cause the re-emergence of the cholinergic/nestin neuronal phenotype (i.e. 

CHAT/nestin neurons) in the medial septum/diagonal band (MS-DB) after exercise training; Also, 

long-term voluntary running increases the density of dendritic spines in the hippocampus, granule 

neurons of the dentate gyrus, CA1 pyramidal neurons, and layer III pyramidal neurons of the 
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entorhinal cortex; Also, the neuroprotective effects of physical activity on the brain in Alzheimer's 

disease suggest that physical activity reduces Alzheimer's neuropathology and has positive effects on 

hippocampus-mediated cognitive function, especially when started early in the disease process. 

On the other hand, diet plays a key role in delaying the progression of Alzheimer's, so the 

inflammatory component of Alzheimer's is treated with dietary fatty acid supplementation, vitamins, 

flavonoids, polyphenols, probiotics, and advanced glycation end products, and ketogenic diets also 

seem to have great potential in prevention and treatment; but in humans, few clinical trials have been 

conducted using ketogenic diets; instead, ketogenic agents have been used, such that in animal models 

of Alzheimer's, increasing ketone levels in the body through intermittent fasting or supplementation 

with esters Ketone has shown promising results (15). 

A study that examined a multi-domain intervention consisting of diet, exercise, cognitive 

training, and vascular risk monitoring to prevent cognitive impairment and disability led to 

improvement or maintenance of cognitive function in at-risk older adults from the general population. 

The population of this trial showed that with a 2-year intervention, it is possible to reduce the risk of 

cognitive decline among the elderly rather than only with patients in a clinical setting (16). Recently, 

it has been shown that a diet rich in antioxidants and curcumin may have additive protective effects 

in delaying the progression of Alzheimer's disease, as well as greater physical activity and lower 

vascular risk, independently of the negative association of Aβ burden with cognitive decline and 

neurodegeneration in asymptomatic individuals. reduces (14); Also, a potential consequence of 

amyloid-induced oxidative stress in brain endothelial cells, as shown in Alzheimer's model mice, is 

the dissociation of endothelial nitric oxide synthase NOS (eNOS); Peroxynitrite, generated from the 

spontaneous reaction of superoxide with NO, can oxidize tetrahydrobiopterin, an essential cofactor 

for all nitric oxide synthase (NOS) isoforms, so that NOS is dissociated and produces superoxide 

instead of nitric oxide; Also, oxidative stress can increase the release of NOS by inhibiting 

dimethylarginine dimethylaminohydrolase (DDAH), an enzyme that catabolizes asymmetric 

dimethylarginine (ADMA), and ADMA, which results from the catabolism of proteins in which 

arginine is post-translationally When methylated, it creates, sequesters NOS by competing with the 

substrate arginine for binding to NOS (17). It is reasonable to expect that neuronal NOS is somewhat 

dissociated in neurons under oxidative stress, as occurs in Alzheimer's disease; It has also been 

suggested that microglial activation is similarly mediated by TLR2/LTR4 activation, in this case by 

the High mobility group box 1 (HMGB1) injury-associated molecular pattern protein released by 

dead or injured neurons; that a wide range of antioxidant nutrients such as turmeric may have a 

practical potential to oppose the proinflammatory activation of M1 microglia and at the same time 

promote M2 differentiation (17). Therefore, these nutrients are expected to help prevent or control 

AD by inhibiting microglial production of IL-1ẞ while promoting a neuroprotective M2 microglial 

phenotype. 

The cause of Alzheimer's disease is multifactorial, which increases the oxidative state and 

deposition of amyloid plaques and tau protein fibrillary tangles in the central cortex and limbic system 

of the brain. Regular physical activity increases the endurance of cells and tissues against oxidative 

stress, vascularity, energy metabolism, and neurotrophin synthesis, all of which are important in 

neurogenesis, memory improvement, and brain plasticity. Although extensive studies are needed to 

understand the mechanism, it is clear that physical exercise is beneficial in preventing Alzheimer's 

and other age-related neurological disorders (18). Prevention by promoting lifestyle changes in the 

pre-symptomatic and pre-dementia disease stages may have the potential to delay one-third of 

dementia (19). Engaging in physical exercise programs appears to be effective, but not sufficient. An 

integrated approach to address multiple risk factors for Alzheimer's may be more successful in 

producing benefits than single-component interventions. Multimodal interventions often include 

changes in diet, physical activity, and cognitive training (14). In this review, it is emphasized that 

each component of the curcuminoid mixture plays a specific role in making the curcuminoid mixture 
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useful in Alzheimer's disease, and therefore, the curcuminoid mixture of turmeric shows better 

medicinal value than curcumin alone. Advances in the understanding of disease etiology require a 

multi-targeted therapy, and the curcuminoid mixture of all components, each with different merits, 

makes this combination even more promising in combating this challenging disease. 

References 

 1. Self WK, Holtzman DM. Emerging diagnostics and therapeutics for Alzheimer disease. Nat Med. 

2023:1-13. 

 2. Hishikawa N, Takahashi Y, Amakusa Y, Tanno Y, Tuji Y, Niwa H, et al. Effects of turmeric on 

Alzheimer's disease with behavioral and psychological symptoms of dementia. Ayu. 2012 

Oct;33(4):499-504. PubMed PMID: 23723666. Pubmed Central PMCID: PMC3665200. Epub 

2013/06/01. (eng( 

 3. Mate P, Kale A, Asane Y, Somase D, JS A, Sutar RC, et al. Therapeutic Effects of Curcumin 

Extracts on Tau Protein in Alzheimer’s Disease: An Overview. Journal of Survey in Fisheries 

Sciences. 2023;10(4S):954-63. 

 4. Kaokaen P, Sorraksa N, Phonchai R, Chaicharoenaudomrung N, Kunhorm P, Noisa P. Enhancing 

Neurological Competence of Nanoencapsulated Cordyceps/Turmeric Extracts in Human 

Neuroblastoma SH-SY5Y Cells. Cellular and molecular bioengineering. 2023;16(1):81-93. 

 5. Shahrajabian MH, Sun W. The Golden Spice for Life: Turmeric with the Pharmacological Benefits 

of Curcuminoids Components, including Curcumin, Bisdemethoxycurcumin, and 

Demethoxycurcumin. Current Organic Synthesis. 2023. 

6. Li S. Benefits of physical exercise on Alzheimer’s disease: an epigenetic view. 2023. 

7. Cui K, Li C, Fang G. Aerobic Exercise Delays Alzheimer’s Disease by Regulating Mitochondrial 

Proteostasis in the Cerebral Cortex and Hippocampus. Life. 2023;13(5):1204. 

8. Azevedo CV, Hashiguchi D, Campos HC, Figueiredo EV, Otaviano SFS, Penitente AR, et al. The 

effects of resistance exercise on cognitive function, amyloidogenesis, and neuroinflammation 

in Alzheimer’s disease. Front Neurosci. 2023;17:1131214. 

9. Morris JK, Vidoni ED, Johnson DK, Van Sciver A, Mahnken JD, Honea RA, et al. Aerobic exercise 

for Alzheimer's disease: A randomized controlled pilot trial. PLoS One. 2017;12(2):e0170547. 

10. Buysse DJ, Reynolds III CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh Sleep Quality 

Index: a new instrument for psychiatric practice and research. Psychiatry Res. 1989;28(2):193-

213. 

11. Kaufer DI, Cummings JL, Ketchel P, Smith V, MacMillan A, Shelley T ,et al. Validation of the 

NPI-Q, a brief clinical form of the Neuropsychiatric Inventory. The Journal of neuropsychiatry 

and clinical neurosciences. 2000;12(2):233-9. 

 12. Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA, Gornbein J. The 

Neuropsychiatric Inventory: comprehensive assessment of psychopathology in dementia. 

Neurology. 1994;44(12):2308 -.  

 13. Logsdon RG, Gibbons LE, McCurry SM, Teri L. Quality of life in Alzheimer's disease: patient 

and caregiver reports. Journal of Mental health and Aging. 1999;5:21-32. 

 14. De la Rosa A, Olaso-Gonzalez G, Arc-Chagnaud C, Millan F, Salvador-Pascual A, García-

Lucerga C, et al. Physical exercise in the prevention and treatment of Alzheimer's disease. 

Journal of Sport and Health Science. 2020 2020/09/0 1;/9(1:)593-323.  

 15. Pawlosky RJ, Kemper MF, Kashiwaya Y, King MT, Mattson MP, Veech RL. Effects of a dietary 

ketone ester on hippocampal glycolytic and tricarboxylic acid cycle intermediates and amino 

acids in a 3xTg AD mouse model of Alzheimer's disease .Journal of neurochemistry. 

2017;141(2):195-207. 

 16. Ngandu T, Lehtisalo J, Solomon A, Levälahti E, Ahtiluoto S, Antikainen R, et al. A 2 year 

multidomain intervention of diet, exercise, cognitive training, and vascular risk monitoring 



002231-77177 

   

157 
 

های همایش دوسالانه بین المللی چالش
نوین علوم ورزشی و تندرستی در جاده 

  2041 –تبریز  -ابریشم، ایران

Biennial International Congress on New 

Challenges of Sport Sciences and Health 

on the Silk Road, Iran- Tabriz- 2024 

versus control to prevent cognitive decline in at-risk elderly people (FINGER): a randomised 

controlled trial. The Lancet. 2015;385(9984):2255-63. 

17. McCarty MF, DiNicolantonio JJ, Lerner A. A fundamental role for oxidants and intracellular 

calcium signals in Alzheimer’s pathogenesis—and how a comprehensive antioxidant strategy 

may aid prevention of this disorder. International Journal of Molecular Sciences. 

2021;22(4):2140. 

 18. Radak Z, Hart N, Sarga L, Koltai E, Atalay M, Ohno H, et al. Exercise Plays a Preventive Role 

Against Alzheimer's Disease. Journal of Alzheimer's Disease. 2010;20:777-83. 

 19. Viña J, Sanz‐ Ros J. Alzheimer's disease: only prevention makes sense. European journal of 

clinical investigation. 2018;48(10):e13005. 

 

 

 

  



002231-77177 

   

158 
 

های همایش دوسالانه بین المللی چالش
نوین علوم ورزشی و تندرستی در جاده 

  2041 –تبریز  -ابریشم، ایران

Biennial International Congress on New 

Challenges of Sport Sciences and Health 

on the Silk Road, Iran- Tabriz- 2024 

 

The impact of acute consumption of red grape juice and intense aerobic activity on the total 

antioxidant capacity of elite athletes on two consecutive days 

Hamidreza Salmanloo1, Hamid Mohebbi2, Ali Sayyah3, Abuzar Jorbonian4 

 

 1Master of Sports Physiology, Guilan University, Zanjan, Iran, 

hamidreza.salmanloo@gmail.com 
2 Professor, Faculty of Physical Education and Sports Sciences, Guilan University, Guilan 

,Iran, mohebbi_h@yahoo.com 
3 Assistant Professor, Faculty of Humanities, Sports Science Department, Zanjan, Iran, 

alisayyah@znu.ac.ir  
4 Assistant Professor, Faculty of Physical Education and Sports Sciences, Guilan University, 

Guilan ,Iran, jorbonian.a@guilan.ac.ir 

 

Abstract  

Introduction: When the production of free radicals exceeds the capacity of the body's antioxidant 

defense system, it can lead to an imbalance in antioxidant defense, which may ultimately lead to 

oxidative stress. Oxidative stress increases the body's need for antioxidants, and if there is a 

deficiency, the benefits of physical activity may decrease due to the occurrence of damage from free 

radicals. For this reason, the use of antioxidant supplements in sports is necessary to protect the body 

tissues against ROS. Due to the antioxidant and anti-inflammatory effects of polyphenols, grape juice 

is an important source for increasing total antioxidant capacity and aiding the performance of athletes. 

Method: The subjects of this research were 13 elite young volleyball players from Zanjan province 

who had continuous training three sessions a week and were randomly divided into two groups, one 

grape juice consumption group (7 people) and a placebo group (6 people). They were divided. 

Athletes received the supplement (10mg/kg of bw) on two consecutive days. Blood sampling was 

done on the first day, once before consuming grape juice, once two hours after consumption, and once 

after intense aerobic activity, and on the second day, two hours after consuming grape juice and 

immediately after intense aerobic activity. Athletes engaged in vigorous aerobic activity on both days 

after taking the supplement. 

Results and Conclusion: According to the results of the research, it was observed that grape juice 

had a significant effect on plasma TAC, and on the first day of the test, in the grape juice group, the 

amount of plasma TAC increased significantly after the test. But on the second day and also in the 

comparison of the first and second day, no significant difference was observed. 

Keywords: grape juice, aerobic activity, antioxidant capacity, elite, athletes. 
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By doing intense exercise, oxygen consumption in muscles increases up to 100 times, and 2 to 

5% of this oxygen consumption is converted into reactive oxygen species (ROS) in mitochondria 

[1]. Whenever the production of free radicals exceeds the capacity of the body's antioxidant 

defense system, it leads to an imbalance in the oxidant defense, which may eventually cause 

oxidative stress [2-4]. Oxidative stress increases the body's need for antioxidants, and if faced 

with their deficiency, the benefits of exercise decrease due to the occurrence of damage caused 

by free radicals [5]. For this reason, it is necessary to use antioxidant supplements in sports to 

protect body tissues against ROS [6].  

 

We are looking to see that in sports activities that are of high intensity and are performed on 

consecutive days, red grape juice, which contains natural antioxidants, can reduce free radicals 

by increasing the total antioxidant capacity. Will it lead to a reduction in oxidative stress and 

improve performance with better recovery for the next day or not?  

  

The intended research is a semi-experimental-applied type that investigates the effect of grape juice 

supplement on muscular endurance, aerobic and anaerobic power. Data collection was done by field 

test method. The effect size was calculated as d=0.30 by the Cohen test, which revealed 12 

participants as the minimum sample size considering an α error of 0.05 and a β error of 0.80. 

The statistical population of the present study consists of 13 young men who have exercised, who 

were between the ages of 17 and 20 years. All subjects were volleyball players of the selected team 

of Zanjan province. The reason for choosing professional volleyball players in this research was that 

in this research we were examining athletes who have at least 3 sessions a week and 3 years of regular 

training and whose training is in a way that causes oxidative stress. Participants of the present study 

were randomly divided into 2 groups of grape juice supplement (7 people) and placebo (6 people) by 

lottery.Among the conditions for the entry and selection of the subjects in the present study were the 

absence of cardiovascular and respiratory diseases, the absence of physical injury and the absence of 

sensitivity to grape juice. After being informed and reading the research introduction form, the 

subjects were asked to complete the sports medicine records questionnaire and finally, the subjects 

were selected to participate and cooperate in the research by filling out the informed consent form. 

The exclusion criteria in this study were supplement consumption during the study, exercise outside 

the study, acute illnesses such as colds, etc. during the study and not attending one of the study days. 

Two days before the test, full explanations about the study were given to the participants and all of 

them signed the consent form with full satisfaction.  In the next step, the participants were randomly 

divided into two groups and they were taught the details related to the test and the necessary 

measurements. After that, the subjects' weight was measured in order to prepare the grape juice 

supplement and placebo. Next, the athletes were asked to refrain from exercising until the day of the 

test and not to consume any food supplements or foods that are rich in antioxidants during the 

research. The test was conducted on two consecutive days. 

On the first day of the test, the subjects appeared in gym No. 1 of Zanjan University. Grape juice 

supplement and placebo that were prepared in advance and were given to the subjects to consume 

according to the grouping that was done on the day of the explanatory session. After 2 hours of 

supplementation, participants were asked to step on a treadmill and perform the Bruce test for 

vigorous aerobic activity.The second day of the test was done 24 hours after the first day, and the 
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subjects consumed the grape juice supplement and placebo according to the same grouping, and the 

same tests were taken on the first day. 

In order to measure plasma TAC, blood was drawn 5 times in two days. On the first day, before taking 

the supplement, 2 hours after taking the supplement and immediately after intense aerobic exercise, 

and on the second day, 2 hours after taking the supplement and immediately after intense aerobic 

exercise, blood was drawn. 

According to the results obtained in the present study which are shown in Table 1, the amount of 

TAC in the supplement group increased significantly on the first day after intense aerobic activity 

compared to after consuming a drink (P=0.013). And the average TAC reached from 1.69 to 1.86. 

However, no significant difference was seen at different measurement times and on the second 

day. 

 

 

 

 

 

 

 

 

Table 1. TAC variable results. 

 

Variable Group Repeated 

measurement 

Degrees of 

freedom 

F P 

 

 

TAC 

 

grape 

juice 

Times 

Days 

Time and Days 

2 

1 

2 

6/302 

0/006 

0/291 

0/013 

0/943 

0/753 

 

placebo 

Times 

Days 

Time and Days 

2 

1 

2 

0/892 

0/361 

0/273 

0/44 

0/574 

0/767 

 

 

The current results with the results of Lafay et al who investigated the effect of consuming grape 

extract at the rate of 400 mg per day for 30 days and observed the improvement of oxidant 

compounds, the inconsistency of the results of this research can be due to the time of drug 

administration [7].  

However, in another study by Toscano et al. (2019), they investigated the effect of acute 

consumption of grape juice and showed that TAC was higher in the supplement group, and these 

results were consistent with the results of the first day of the present study and inconsistent with 

the second day [8]. 

 

Consumption of red grape juice, which contains polyphenols, can increase TAC, but it cannot be 

effective in TAC recovery. 

 

 

Figure 1. Mean and standard deviation of plasma TAC 

 * Indicates significance with pre-test      
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Abstract  

Introduction: Alzheimer's disease stands out as the predominant cause of dementia in the elderly 

population. The pervasiveness and impact of Alzheimer's disease within our communities propel us 

towards research endeavors aimed at preventing this condition [1]. 

The gradual decline in functional plasticity within the brain due to the inability of individual neurons 

to compensate for age-related damage results in progressive impairment of learning and memory. 

While this decline occurs gradually during typical aging, it is markedly accelerated in 

neurodegenerative conditions such as Alzheimer's disease (AD), causing patients to experience 

significant cognitive incapacitation within a decade of symptom onset [2]. 

The brain's capacity for neuroplasticity is subject to influence by lifestyle elements, including 

physical exercise [3]. 

 

 

Method: This brief review article compiles information gathered from various studies. 

 

Results: Regular exercise promotes neural growth, synaptic plasticity, and neurotransmitter activity 

in the brain. Additionally, exercise is associated with a reduced risk of Alzheimer's disease, possibly 

through mechanisms such as improved cerebral blood flow and reduced inflammation. These findings 

emphasize the importance of exercise in maintaining brain health and reducing the risk of cognitive 

decline and neurodegenerative diseases. 

 

Conclusion: In summary, exercise plays a crucial role in promoting neuroplasticity and reducing the 

risk of Alzheimer's disease. The findings emphasize the importance of incorporating regular physical 

activity into daily routines to maintain brain health and reduce the risk of cognitive decline and 

neurodegenerative diseases. Moving forward, further research should focus on elucidating the 

specific mechanisms underlying the exercise-brain relationship and identifying optimal exercise 

strategies for maximizing cognitive benefits and neuroprotection. In general, the evidence 

underscores the significance of exercise as a beneficial and readily available method for promoting 

healthy aging and maintaining cognitive function. 

Keywords: Alzheimer’s disease, exercise, neuroplasticity, plasticity. 
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Alzheimer's disease 

Alzheimer's disease is distinguished by a gradual deterioration in cognitive function, loss of 

memory, and reduced ability to perform daily activities, presenting substantial difficulties for 

affected individuals, their families, and healthcare systems [4]. Although there is presently no 

known cure for Alzheimer's disease, recent research indicates that lifestyle elements such as 

dietary habits, social interaction, and physical activity may impact the risk and advancement of 

the disease. Of these lifestyle interventions, physical exercise appears to be a particularly 

promising approach for enhancing brain health and reducing the risk of Alzheimer's disease. This 

review seeks to offer a comprehensive examination of the role of exercise in preventing 

Alzheimer's, emphasizing its impact on neuroplasticity and cognitive function. 

 

The most significant risk factors for Alzheimer's disease include older age (typically over 65 

years, although this is not a rigid criterion) and possessing at least one APOE ε4 allele [5]. The 

distinctive neuropathological and neurochemical characteristics of Alzheimer's disease 

encompass the loss of synapses and targeted neuronal degeneration, a reduction in particular 

neurotransmitters, and the existence of anomalous protein deposits in neurons and the 

extracellular environment [6]. In most cases, Alzheimer's disease is caused by the failure to clear 

beta-amyloid peptides from the interstitial space of the brain, with rare cases resulting from 

mutations in beta-amyloid processing genes [6]. Alzheimer's disease primarily impacts the 

cortical regions, resulting in shrinkage in multimodal association cortices and limbic lobe 

structures. This is characterized by enlarged spaces between the folds of the brain, changes in the 

ventricles, and atrophy in the medial temporal lobe [7]. A significant neuropathological 

observation in the brains of individuals afflicted with Alzheimer's disease (AD) is the reduction 

of synaptic connections in the neocortex and hippocampus [8]. In individuals affected by 

Alzheimer's disease, an irregularity is observed in the equilibrium of neurotransmitters, encompassing 

glutamate, acetylcholine, dopamine, and serotonin. This imbalance manifests through perturbations 

in the concentrations and receptor levels of these neurotransmitters, specifically within brain regions 

implicated in emotional activities and cognitive functions [9]. 

 

 

        Neuroplasticity: 

        Neuroplasticity is the intrinsic capability of the brain to undergo both structural and functional 

adaptations in direct response to experiences, and this intricate process is closely linked with the 

domains of learning, memory consolidation, and the augmentation of cognitive function [3]. Neuronal 

plasticity encompasses not only morphological alterations in brain regions and changes in neuronal 

networks, including modifications in neuronal connectivity and the generation of new neurons 

(neurogenesis), but also involves neurobiochemical changes [10]. The equilibrium between the 

dynamic stabilization and destabilization of synapses might underlie the breakdown of plasticity in 

the context of aging and diseases [11]. 

 

Neuroplasticity and Alzheimer's Disease: 

       The gradual reduction in the brain's functional adaptability, arising from neurons' incapacity to 

offset age-related damage, leads to a gradual decline in learning and memory capabilities. Although 

this decline is a gradual process in normal aging, it is significantly hastened in neurodegenerative 

disorders like Alzheimer's disease (AD), resulting in substantial cognitive impairment within a decade 

of initial symptoms [2]. 
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Exercise and Neuroplasticity: 

Recent research suggests that the impact of physical activity on cognitive function extends 

beyond previous understanding. It has been consistently demonstrated that exercise yields 

beneficial effects on learning and memory in both human and animal subjects. In the elderly 

population, physical activity enhances cognitive performance, mitigates age-related cognitive 

decline, and is linked to alterations in hippocampal volume [12]. Physical activity has been shown 

to be successful in reversing the decrease in hippocampal volume that occurs in older adults, 

leading to enhanced memory function [13]. The enhancements in memory observed in rodents as 

a result of physical exercise are linked to heightened cell proliferation, neurogenesis, dendritic 

complexity, and spine density. These changes are underpinned by molecular regulatory processes 

related to neurotransmission, metabolism, and synaptic plasticity. Physical exercise triggers the 

activation of transcriptional processes within the nucleus, leading to the modulation of gene 

expression associated with synaptic plasticity, learning, and memory through epigenetic 

mechanisms [14], [15], [16]. 

 

 

 

      The effect of exercise on plasticity and Alzheimer's prevention: 

Physical activity stimulates the brain's ability to change and adapt, leading to an increase in the 

production of new neurons and the growth of blood vessels [17], [18], [19]. Exercise influences 

multiple mechanisms implicated in Alzheimer's prevention, including neurotrophic factors, 

neurotransmitter systems, inflammatory pathways, and energy metabolism. Physical activity 

stimulates the release of neurotrophic factors, such as brain-derived neurotrophic factor (BDNF), 

which promote neuronal growth and synaptic plasticity [20]. Exercise also modulates 

neurotransmitter systems involved in learning and memory, such as dopamine, serotonin, and 

acetylcholine [21], [22], [23]. Through the reduction of inflammation and enhancement of energy 

metabolism, physical activity fosters a favorable setting for neuroplasticity and cognitive well -

being [20]. 

The overall volume of the brain and the hippocampus exhibit variations between individuals 

without cognitive impairment and those diagnosed with dementia. As individuals age, there is a 

decline in brain and gray matter volume, with greater levels of cardiorespiratory fitness being 

linked to a lesser reduction in gray matter and the prefrontal cortex among the elderly population 

[20]. Research indicates that a 12-week regimen of treadmill exercise, involving 1-hour sessions 

conducted 5 days per week at an exercise intensity ranging from 50% to 65% of maximum oxygen 

consumption, results in enhanced synaptic plasticity, improved spatial memory, increased 

synaptic density, enhanced synaptic structure, elevated levels of synaptophysin expression (a 

presynaptic marker), elongation of axons, increased dendritic complexity, and a higher number 

of dendritic spines in mice with Alzheimer's disease [20]. Therefore, exercising enhances synaptic 

plasticity represents as a potential mechanism to prevent the reduction of spatial learning and 

memory in Individuals with AD [24]. 
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Introduction 

Many studies have been done in the field of sports promotion and development around the world. Sports can 

be developed and promoted through various activities, including sports tourism, etc. (1). The arrival of tourists 

is also influenced by big sports events and the holding of sports events provide beneficial opportunities for 

tourism. A study has shown that the flow of tourism to the host countries between 1995 and 2006 witnessed a 

positive influx of tourists from more than 200 countries (2). One of the key elements in the development of 

sports tourism in a region is the attraction and sustainability of tourists(3). 

Many factors, including transportation infrastructure, information technology, as well as the ability of regions 

in the health sector, cultural and historical attractions, and some other variables can be effective in attracting 

tourists. On the other hand, the length of stay in tourism research is also a significant issue because it is one of 

the most important variables in the decision-making processes of visitors (4). The studies conducted in 

connection with tourist attraction and permanence have identified a series of factors related to these two 

categories(5). Considering the importance of the category of tourism in free zones, as well as the existing 

research gap in the field of developing a strategic plan in the field of tourist attraction and retention in free 

zones, the researcher seeks to identify weaknesses and strengths, opportunities and threats, calculate the 

matrices of internal and external factors, and The ranking of the strategies for attracting and retaining sports 

tourists is to answer the question, what are the strategic plans for attracting and retaining sports tourists in 

Mako Industrial Free Zone? 

 

Materials and methods 

The current research is a combination of descriptive-survey and exploratory research. The statistical population 

of the research included experts from the cultural heritage and tourism organization and the sports and youth 

department of Mako city, faculty members and tourism experts from the Mako free zone organization. 30 

people were selected as the research sample. 

   In order to collect information in the qualitative part of the research, the required information was collected 

through semi-structured interviews with experts in the field of tourism and sports management. In the 

quantitative phase, using a questionnaire extracted from the qualitative section, which was approved by 12 

sports management experts, the sample of the quantitative section of the research was provided. In-depth and 

semi-structured interview to determine the mission statement and vision, as well as the most important 

strengths, weaknesses, opportunities and threats and the valuation and weight of the extracted codes were 

ranked by the research focal group in 4 sections and answered by the statistical sample. 

Statistical Analysis: In the qualitative part of data analysis, maxqda software was used. The reliability of 

the research instrument was reported using Cronbach's alpha reliability coefficient, Spearman's reliability 

coefficient, combined reliability coefficient (CR) and shared reliability coefficient (AVE). The matrix tables 

of internal and external factors were presented, and by calculating EFE and IFE. 
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Discussion 

     Weaknesses in attracting and maintaining sports tourists in Mako Free Commercial-Industrial Zone include 

the lack of sufficient government facilities, the lack of providing a codified and strategic plan for the 

development of sports tourism, the lack of attention of officials and delegations and the lack of sufficient 

knowledge in the field of tourism and etc . These results with the research of Valizadeh and Ameri (2020); 

Mayer (2004), Parent and Seguin (2007) agreed(6, 7, 8). 

In the second part of the internal factors, the strengths of attracting and keeping sports tourists in the 

commercial-industrial free zone were pointed out, which include the existing natural climbing facilities, the 

existence of historical monuments in the Mako Free Zone, the existence of the capacity to hold martial sports 

events, the potential to attract sports tourists due to different capacities, These results were consistent with the 

research of Mahmoudi et al. (2023), Valizadeh and Ameri (2020), Ziakas and Bokas (2012)(3, 6, 9). 

In the commercial-industrial free zone of Mako, special attention has been paid to attract and retain sports 

tourists. Hospitable and friendly people provide a better way to attract and retain tourists in Mako. This good 

behavior can create a positive experience for sports tourists and encourage them to return to this area again 

(10).  

In the section of external factors affecting the attraction and retention of tourists, the opportunities available in 

this route were mentioned. Natural facilities and attractions in Mako Free Zone, which include beautiful 

mountains, rivers and lakes. The presence of unique plains that provide a suitable environment for various 

sports such as football and golf. The existence of a stone cap as the second largest cap in the world, which 

attracts the attention of many sports tourists. The existence of historical capacities in the Mako Free Zone that 

introduce the history and culture of the region to sports tourists.  

The development of a strategic plan for attracting and maintaining sports tourists which was examined by the 

evaluation matrix of external factors, showed that the threats have overcome the opportunities in front of it. 

According to the obtained results, the strategic position of attracting and maintaining sports tourists was 

obtained as a defensive strategy. Therefore, the organization must be able to fix its weak points and vulnerable 
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cases inside the organization and use the advantages of the external environment such as new technology, 

improvement of facilities and repair of existing technology, or specialized force with high skills to solve its 

problems(11, 12, 13). 
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Introduction 

There are increasing evidences which show diabetes causes reduce in the angiogenesis, diameter of 

capillaries, relative reduce of capillaries to fibers and formation of peripheral vessels of the heart in 

the human and animal models (1, 2). Diabetes also influence the proangiogenic and anti- angiogenic 

factors and this effect changes balance between stimulant and inhibitory factors of  angiogenesis and 

consequently increases cardiovascular disease through changing angiogenesis(3,4). On the other hand 

different studies have shown that exercise improves endothelial function and neutralizes micro-

vascular density (5). 

Vascular Endothelial Growth Factor (VEGF) starts up signaling cascade of angiogenesis from the 

two paths, one of which is PI3K /Akt/eNos. The activated Akt inhibits apoptosis through 

Phosphorylation of BAD proteins and caspase 9. Moreover Akt activates its eNOS causing cellular 

migration (6). The main source of nitric oxide production in the vascular endothelial cells is eNOS 

which is activated during exercise and shear stress(7). 

Since fat and glucose increases in the diabetic patients’ blood stream it seems that the created 

inflammation decreases blood stream level due to excessive accumulation of glucose in the body 

tissues and creating blood clots and thrombosis in the vessels, in this case angiogenic factors won’t 

have opportunity and conditions for incidence and hence Angiogenesis is decreased.(8). However, 

The purpose of this study is to determine the effect of aerobic exercise on the Changes in stimulating 

factors of angiogenesis and capillary density in the cardiac tissue of diabetic rats. 

MATERIALS AND METHODS 

Research method of the present study is experimental-laboratory which was conducted in 

experimental way with post tests and control group. Twenty rats of Vistar (with average weight of 

191.9±10.85) were randomly divided into diabetic control (n=10) and diabetic exercise  (n=10) 

groups and the groups were synchronized based on their weights. Diabetes was created in the study 

by combination of feeding fatty foods and Streptozotocin injection(35mg in ratio of each kg of the 

body weight). The blood sample was taken 48 hours after the drug injection form the animals’ eye 

and serum isolation and then using enzymatic glucose oxidase method. Glucose concentration above 

300mg/dl was considered as diabetes (9). 

Aerobic exercise was conducted for 8 weeks and 6 sessions in a week on an engine treadmill (10, 11). 
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 Sample were taken after 48 hours of the last exercise session and night fasting. The rats were 

anaesthetized by Intraperitoneal injection combined with Ketamine (75mg/kg) and Zylosin 

(100mg/kg). the blood sample was directly taken from the animals’ heart.  

ELISA test was conducted for evaluation of level of underlying proteins using specific commercial 

kits (Akt ELISA Kit, Catalog no.: ABIN2114824, antibodies CO.  eNOS ELISA Kit, Catalog no.: 

ABIN367489, antibodies CO.). 

Statistical Analysis was performed using SPSS software version 23.0. Independent t-test was used 

to compare the means difference( p<0.05 ). 

 

RESULTS 

 

 
Fig 1. Average Akt protein levels of cardiac tissue in diabetic control and diabetic exercise groups. 
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Fig 2. Average capillary density of cardiac tissue in diabetic control and diabetic exercise groups. 

  

 DISCUSSION 

Results of the present study indicated that cardiac tissue AKT protein amount showed significant 

increase in the diabetic exercise group. Hyperglycemia causes messaging defects in the downstream 

VEGFR2 in endothelial cells. Moreover Chemotaxis response and monocytes migration which are 

conducted in the response to VEGF suffer defect, too. (12, 13). 

Results of the study indicated that level of differences of AKT was not significant in the three groups 

however Phosphorylation AKT ratio to AKT, Phosphorylation eNOS ratio to Heart eNOS was high 

in the exercise group, significantly(14). Results of the present study are in balance with Natan et.al 

(2012) where aerobic exercise increases mir126 and downstream factors of the path such as eNOS, 

Akt, PI3KR2(15).  

findings of the present study indicated significant increase in eNOS protein expression amount after 

8 weeks of endurance training in the diabetic exercise group. Findings of the present study are in 

balance with the studies carried out by Natan et.al (2012). In contrast with the present study, 

Shekarchizadeh et.al(2012) carried out a study indicated that plasma level of VEGFR1, VEGF,NO is 

not significant difference in the exercise group compared to the control group(7, 15). 

Other findings of the present study indicated that capillary density level of cardiac tissue indicated 

significant increase in the diabetic exercise group. The effect of endurance exercise on the capillary 

density has been investigated in different studies and its changes have been reported with different 

results (decrease or increase of capillary density) in the diabetic animals and humans (16, 17).  
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