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Abstract—In modern life, daily physical activity is relatively 
reduced, which is why the incidence of some diseases associated with 
overweight and obesity, such as hypertension, diabetes and other 
chronic illnesses, even in young people are observed. Obesity and 
overweight is one of the most common metabolic disorders in 
industrialized countries and in developing countries. One 
consequence of pathological obesity is cardiovascular disease and 
metabolic syndrome. In the past, it was believed that adipose tissue 
was ineffective and served only for storing triglycerides. In this 
review article, it was tried to refer to the esteemed scientific sources 
about physical activity and responses of leptin. 
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I. INTRODUCTION 

ODERN life has resulted in a relative decrease in daily 
physical activity; that is why some diseases associated 

with obesity, weight gain and inactivity including type 2 
diabetes, hypertension, metabolic syndrome and other chronic 
diseases can be seen even in younger people [1]. Obesity is 
considered as a global pandemic in developed countries. More 
than one and a half million people in the world are suffering 
from overweight; and 400 million are suffering from obese 
disease [3], [2]. Surely, the problems with the change of 
lifestyle can be seen in the reduction of the amount of physical 
activity and increase in consumption of high-calorie foods in 
the past few decades [4]. Those, increased fat tissues that 
cause obesity, in addition to storing lipids, causes the secretion 
of several protein cytokines which has various biological 
effects [4]. Leptin is the most important peptide secreted from 
the adipose tissue [5]. Leptin is the product of the obesity gene 
and a secreted hormone transmitted to the brain. The amount 
of leptin in the blood stream depends on the body's fat tissue. 
In addition, several other factors also have some effects on 
serum leptin concentrations. Other factors such as weight loss, 
decreases leptin concentration; and weight gain increases it 
[6]. This protein hormone secreted from adipose tissue has 
molecular weight of 16 kDa (KDA) which play an important 
role in regulating body weight, appetite, satiety and hunger. In 
fact, leptin acts as a warning mechanism for adjusting body fat 
content. Despite numerous studies, pathophysiologic role of 
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leptin in human obesity has not been determined. This 
deficiency can be caused by factors such as the inability of 
leptin to pass which is resulted from blood-brain delay and 
inability to pair with neuropeptide Y; and thus, it is caused by 
change in the amount of food intake and a defect in signaling 
to the leptin receptor in the brain [7]. It has been shown that 
serum leptin levels are correlated with body fat percentage; 
and as a result of weight loss, leptin levels are reduced, too 
[3]. Leptin in normal conditions is an important regulator of 
energy homeostasis; but if the abnormal blood values appear, 
it will cause many health problems [8]. It is reported that the 
received energy regulates leptin gene expression in a negative 
and a positive way. Therefore, it is possible that changes in the 
received energy by physical activity depend on leptin levels 
[9]. Also, leptin by reducing food intake and stimulating 
energy expenditure affects the central nervous system, 
particularly the hypothalamus. Leptin increases fat oxidation 
and decreases triglyceride deposits in the skeletal muscle. The 
amount of stored body fat regulates leptin levels; the more 
number of fat cells in a person, the higher leptin levels will be 
in the blood. However, in obese and overweight, the leptin 
resistance in the hypothalamus receiver or reduction of these 
hormone receptors causes disruption of leptin and increases 
the levels of circulating leptin beyond the normal value [10], 
[8]. Also, serum leptin levels are directly connected to the 
body mass index, and high levels of it can increase fat mass 
and body weight. So, high levels of leptin should not only be 
seen as a consequence of adipose tissue, but also, this index 
should be considered as predictors and risk factors for weight 
gain and metabolic and cardiovascular diseases and diabetes. 
Leptin is basically produced in fat tissue. This protein is found 
in small quantities in other tissues, such as tissues of the 
abdominal, cardiac and epithelial tissue such as epithelium, 
breast and placenta. After having secreted by adipose tissue, 
leptin, like ghrelin, enter into the brain through adipose tissue. 
Leptin of the stomach reach the adipose tissue through the 
vagus nerve and the special nucleus. Leptin is a major peptide 
which is secreted from adipose tissue. Its serum concentration 
is an important environmental messenger in adjusting in the 
context of food and energy [9], [8]. The results of the study of 
the impact of exercise on serum leptin levels are quite 
contradictory. Moonikh and colleagues (2015) showed that 
plasma leptin and body composition did not change after six 
weeks of resistance training [10]. Burr and colleagues (2010) 
reported that insulin stimulated by the uptake and metabolism 
of glucose by fat cells was effective in lowering the 
concentration of plasma leptin after exercise [11]. Qin and 
colleagues (2010) reported that there was an increase in serum 
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leptin after 40 days of high intensity interval training (HIIT) 
[12]. Soori and colleagues (2012) found that 16-weeks of 
intensive - average interval training decrease plasma leptin, fat 
percentage and waist-to-hip ratio [13]. In this regard, Hakimi 
and colleagues (2014) showed that there was significant 
decline in plasma leptin and body composition in young men 
in response to exercise extreme [14]. Many studies have 
shown that overweight is one of the independent markers of 
diabetes and cardiovascular disease in humans. Many 
environmental effects of leptin indicate the involvement of 
leptin in glucose and lipid metabolism, production of clotting 
and blood pressure regulation, and it plays an important role in 
energy homeostasis in humans and is considered as a 
messenger to set long-term fat by the brain. 

II. LEPTIN RESPONSES TO PHYSICAL ACTIVITY 

The results of a study showed that 12 weeks of intense 
interval exercise caused a significant decrease in the levels of 
plasma leptin, insulin, glucose, insulin resistance and adiposity 
indicators such as body weight, BMI, body fat and overweight 
men (WHR) [23]. These results are consistent with many 
findings of the studies done by Haghighi, Soori, Daryanoosh, 
Burr et al. [13], [11], [8], [1]. Daryanoosh et al. showed that 8 
weeks of intense aerobic activity decreased the levels of leptin 
and insulin [8]. Soori et al. also reported that intense interval 
training plays an important role in improving and controlling 
fat metabolism in overweight and obese men by adjusting the 
levels of the hormone leptin and improving body composition 
[13], which confirms the results of the present study. It is 
reported that the reduction in plasma leptin concentration and 
body fat percentage after an extreme interval training is 
associated with increase in testosterone; and testosterone is 
associated with the effect on fat breakdown and increase in the 
number of beta-adrenergic receptors, adenylate cyclase, 
protein kinase A and lipase. Thus, it can improve metabolic 
function and body composition [17], [16], [13]. Although 
testosterone levels were not measured in this study, but due to 
the effect of the exercise protocol, improvements in body 
composition and decrease in leptin levels could be caused by 
the increase in testosterone levels [18], [16], [13]. Also, this 
study showed a significant decrease in insulin, weight and 
body fat percentage in the experimental group. Burr et al., in a 
study, showed that insulin by stimulating the uptake and 
metabolism of glucose via fat cells is effective in lowering the 
concentration of the plasma leptin after exercise [11]. The 
studies have shown that by reducing insulin, leptin levels will 
decrease, too; it will result in the entry of glucose into fat cells 
through protein glucose transporter (GLUT4); then, glucose 
acts as intracellular signals which stimulate the secretion of 
leptin from fat cells. It is likely that one of the mechanisms of 
reduced levels of leptin to be resulted from decrease in insulin 
levels causes decrease in insulin resistance and glucose after 
exercise training [19], [18]. Several physiological 
mechanisms, such as the activity of the sympathetic nervous 
system, changes in weight and energy balance, 
glucocorticoids, not eating and some unknown factors can 
widely change the levels of leptin, which is associated with fat 

mass [21], [20]. Observations show that Leptin has effects on 
the hypothalamic receptors, and it prevents weight gain; and 
increase of leptin sensitivity is effective in preventing obesity 
and overweight [23], [22], [19]. Shirazy concluded that intense 
interval training for 12 weeks significantly reduced insulin 
resistance and leptin in obese men as well [23]. It is reported 
that three factors of insulin resistance, body weight and 
negative energy balance in the regulation of leptin are 
interrelated with each other. In this regard, it has been found 
that by blocking 3-kinase inositol phosphatidylinositol, a key 
enzyme in insulin signaling, the ability of leptin in fatty acid 
redistribution is largely disappeared in the oxidation and away 
from the path of stored fat [22], [21].  

III. BENEFITS OF PHYSICAL ACTIVITY 

Physical activity, by creating metabolic changes and by 
disrupting the cellular energy charge, increases cell demand 
for supplying energy to survive. Indeed, exercise, can lead to 
negative energy balance; following that, it can change the 
plasma levels of leptin and increase sensitivity to insulin [22], 
[16], [15]. Several studies have reported that exercise can 
increase muscle mass and improve body composition, which is 
very helpful for obese patients [21], [23], and decrease fat 
mass by increasing the basal metabolic rate [24]. Also, some 
studies have shown that weight loss by exercise and the 
subsequent reduction in body mass index can alter the plasma 
levels of the leptin [25], [16]. Much of the fatty acids required 
for the working muscles are supplied by increasing 
triglyceride lipolysis in adipose tissue three to four times 
more. Sport increases blood flow to the active muscles of your 
body by creating the period of relaxation; and thereby, it 
increases oxidative metabolism and imbalances between 
energy intake and expenditure, and it creates a negative caloric 
balance that in the long run, can reduce fat and weight and 
improve body composition via changes in adiponectin and 
leptin [13], [15], [16]. Also, it has been reported that after 
regular exercise, the activity of lipoprotein lipase will be 
increased and cholesterol ester transferase will be decreased. 
These changes reduce the total plasma triglycerides and lipid 
profile values. It is likely that by increasing the activity of 
enzymes related to lipids, fat oxidation will increase which 
causes fat percentage and BMI [26]. Furthermore, reducing 
myostatin protein expression in skeletal muscle and 
myocardial has been observed after four weeks of interval 
exercise [28]. Likely, these changes can increase 
mitochondrial mass and skeletal muscle and improve the lipid 
profile and metabolic condition of individuals after intensive 
interval training [27], [29]. On the other hand, Qin et al. 
reported that levels of leptin are increased after extreme 
interval training [12]. Hosseini et al. also reported that an 
intense exhaustive exercise session has no significant acute 
effect on leptin [30]. Soheili et al. showed that insulin levels 
and insulin resistance has no significant decrease after a period 
of moderate-intensity aerobic exercise [16]. It seems that 
differences in exercise protocols, type of training, period, 
intensity, duration and differences in the population can be the 
causes of this disruption [29], [30], [16], [12], [10]. 
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Another possible explanation in regard to the effect of high 
intensity interval exercise on the increase of serum plasma and 
decrease in body weight, BMI, body fat percent in this 
research is that fact that the large proportion of fatty acid 
needed for the muscular contractions during physical activity 
is provided by a three to four times increase in lipolysis of 
glycerides in fat tissue. High intensity exercise leads to a 
twofold increase in blood circulation to the fat tissue and leads 
to a 10-fold increase in circulation to the active muscles. Many 
researchers claim that the decrease in body fat, WHR, and 
body composition is due to the imbalance of input-expenditure 
of energy and production of negative electricity which may 
lead to the increase in the level of adiponectin and decrease of 
plasma leptin following participation in exercise [25]. It seems 
like all the needed factors were present in this high intensity 
exercise to increase the level of serum adiponectin. 

Recent findings show that chemerin can play an important 
biological role in the formation of white adipose tissue during 
normal development and during pathological conditions such 
as obesity. Bad configuration of chemerin (dysregulation of 
chemerin) during maturation of fat cells results in the low 
expression of adiponectin, leptin and glucose transporter -4 
(GLUT4) by mature fat cells. Leptin plays an important role in 
balancing the energy, and it has a key role in preventing 
receiving energy against ghrelin and body weight regulation 
and energy homeostasis. Leptin levels are very high in obese 
children. Furthermore, leptin levels reduce during weight loss. 
The studies done on children and adolescents who are 
overweight has shown that being female and having a high 
rate of BMI has an independent relationship with serum leptin 
levels [32], [31]. It is reported that there is relationship 
between the increases in the chemerin levels and coronary 
artery disease in patients with metabolic syndrome [32]. 

IV. CONCLUSION 

There are several studies on the role of leptin and other 
endocrine hormones from adipose tissue, such as adipokine, 
chemerin called cytokines; however, the results of these 
studies are inconsistent. Leptin is secreted by fat cells; its role 
is to control body fat by influencing the center of satiety in the 
hypothalamus. In general, it can be concluded that with a 
decrease in leptin, insulin and glucose and an increase in 
insulin sensitivity, high intensity interval training might be 
used as an effective method in reducing weight, body fat and 
maintaining body composition, and it decreases the potential 
risk of developing some diseases associated with obesity and 
extra weight and metabolic syndrome. However, to achieve 
more conclusive results, other more detailed research is 
essential. 
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