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ABSTRACT: 
In recent years, adipose tissue has been defined as a new endocrine organ via its paracrine, 
autocrine and endocrine effects. With the secreted hormones and cytokines it plays a major 
role in the regulation and integration of metabolism. The metabolic pathways involving 
these hormones and cytokines including insulin sensitivity show a connection with the 
pathogenesis of obesity, type II diabetes mellitus, metabolic syndrome, inflammatory 
diseases, many chronic diseases and even cancer. Adipokines or adipocytokines are 
cytokines secreted by adipose tissue. In this mini-review, information about two of the 
most important adipokines, adiponectin and irisin, is given and their important effects are 

presented to the attention of the reader. 
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1. INTRODUCTION 
Adipose tissue is a tissue in which lipids are stored for use as an energy source. 

There are two types of adipose tissue in mammals and humans. White adipose 

tissue and brown adipose tissue. Fatty acids formed by lipogenesis in the presence 

of insulin are stored as triglycerides in the white adipose tissue, and triglycerides 

are broken down by lipolysis in the presence of glucagon and the released fatty 

acids are used as an energy source. The second type of adipose tissue, brown 

adipose tissue, is specialized for thermogenesis and appears brown due to the 

large number of mitochondria it contains. Thanks to the very high number of 

mitochondria they have, they provide more energy production, more calorie 

consumption and heat production [1]. The conversion of white adipose tissue to 

brown adipose tissue (browning) plays a key role in the prevention of metabolic 

diseases, especially obesity. The most important factor that provides browning is 

exercise [2].  
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Adipose tissue acts as an endocrine organ in addition to its fat storage and 

metabolic functions. Adipose tissue is an endocrine organ that transmits soluble 

signals called locally and systemically acting adipokines. It also communicates 

with the cells of the immune system [3]. Many mediators (enzymes, cytokines, 

growth factors) secreted from adipose tissue play an active role in the regulation 

of appetite, insulin resistance, inflammation, and atherosclerosis processes. Some 

of these mediators are leptin, TNFα, adipsin, IL-6, plasminogen activator inhibitor, 

visfatin, adipsin, apelin, angiotensinogen, metallothionine, and resistin [4].  

During the obesity-insulin resistance-metabolic syndrome connection process, the 

normal functions of adipocytes are impaired, and synthesis of proinflammatory 

cytokines secreted from adipocytes increases and synthesis of anti-inflammatory 

cytokines decreases. This increase in inflammation contributes to the formation of 

diabetes. Among the mediators secreted from adipose tissue, the most important 

hormone that increases insulin sensitivity is adiponectin. Adiponectin is a 

hormone that enhances fatty acid oxidation and insulin sensitivity [5]. Adiponectin 

reduces hepatic glucose production and potentiates the effects of insulin in the 

liver, thereby increasing insulin sensitivity [6]. Similarly, in animal models, 

adiponectin has been shown to increase hepatic insulin sensitivity [7].  It is known 

that adiponectin levels are decreased in obesity, type II diabetes and metabolic 

syndrome, and adiponectin may have a very important role in these diseases. 

Obese people have decreased adiponectin levels. As insulin resistance increases, 

adiponectin levels decrease [8]. It has been reported in the literature that the risk 

of developing type 2 diabetes in individuals with high adiponectin levels is lower 

than those with low adiponectin levels. The risk of developing type 2 diabetes in 

individuals with high adiponectin levels is lower than those with low adiponectin 

levels [9]. 

The relationship of TNFα and IL-6 with insulin resistance is thought to be 

mediated through adiponectin [10]. Adiponectin, which increases insulin 

sensitivity and fatty acid oxidation, also has a regulatory effect on inflammation 

by reducing TNFα and IL-6 levels [11]. Insufficient efficacy of adiponectin in obese 

individuals is one of the factors responsible for the increase in circulating TNF α 

and IL-6 levels. One mechanism of activating inflammatory pathways in diabetes 

is decreased adiponectin levels [12]. In conclusion, besides its anti-inflammatory 

effect, adiponectin shows antiobesity and antidiabetic effects by increasing insulin 

sensitivity in hepatocytes and skeletal muscle cells. Adiponectin also shows anti-

atherogenic properties due to its role in preventing the formation of atherosclerotic 

plaques [8] and has anti-inflammatory effects on macrophages [13].  In a study 

conducted on 48 hypertensive and 32 normotensive individuals, it was reported 

that serum adiponectin levels were lower in hypertensive patients than in 

normotensive individuals, and low adiponectin levels were associated with risk 

factors for atherosclerosis, and low adiponectin levels may be a risk factor for 

atherosclerosis. [14]. Serum adiponectin levels have been found to be low in 
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ischemic heart disease [15]. One of the adiponectin gene mutations, I164T mutation 

has been shown to be associated with low adiponectin levels and coronary artery 

disease [16, 17]. This result shows that adiponectin mutations may be part of the 

genetic background of the metabolic syndrome. Considering all reports  in the 

literature adiponectin can be defined as an anti-obesity, anti-diabetic and anti-

atherosclerotic hormone. 

Irisin, another important mediator secreted from adipose tissue, is defined as 

myokine or adipo-myokine. Irisin, secreted mainly from skeletal muscle and 

adipose tissue, is a thermogenic protein that provides energy expenditure by 

converting white adipose tissue to brown adipose tissue. In 2012, Boström et al. 

discovered a protein that is released from skeletal muscle after exercise and 

protects the person from metabolic diseases when systematic exercise is performed 

[1]. This is a membrane protein named fibronectin type III domain 5 (FNDC5) and 

it was understood that irisin protein is released into the circulation by proteolysis 

of FNDC5.  FNDC5 is also referred to as protein 2 (FRCP2) and Pep containing 

fibronectin type III repeats. Irisin released from skeletal muscle is a hormone with 

autocrine, paracrine and endocrine effects [18].  

Investigation of serum irisin levels in obesity, obesity-related diabetes mellitus 

(DM) and other obesity-related diseases is a current issue. In one of these studies, 

serum irisin levels of a total of 135 Type II Diabetes patients (with and without 

cardiovascular disease) were found to be significantly lower than the healthy 

control group of 70 individuals. When a comparison is made among Type II 

Diabetes patients, it has been reported that serum irisin levels were lower in people 

with cardiovascular disease than in people without cardiovascular disease. 

Researchers concluded that circulating irisin may be a new potential independent 

cardiovascular disease risk biomarker in Type II DM patients [19]. In another study 

that included 96 patients with Type I DM and 34 healthy individuals, the 

researchers concluded that higher irisin levels were associated with better 

glycemic control and bone health in children with Type I DM [20]. In a study 

investigating the relationship between single point genome mutations (SNPs) of 

the FNDC5 protein and obesity, it was stated that rs16835198 and rs726344 SNPs 

were associated with obesity [21]. Among the maternal and neonetal FNDC5 

polymorphisms, rs726344 polymorphism has been reported to be associated with 

preterm birth [22]. 

According to the results of many studies revealing the relationship between irisin 

and glucose metabolism, it has been stated that irisin breaks insulin resistance in 

obese and Type II DM, and irisin can be considered as an alternative for the 

treatment of diseases such as obesity and Type II diabetes [23]. Although some 

studies with different methodologies after applying different exercise types in 

special patient groups have reported a few inconsistent results with the 

relationship of irisin to glucose metabolism, it is known that irisin stimulates 

thermogenesis by reducing ATP production via UCP protein by converting white 
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adipose tissue to brown adipose tissue [24]. Irisin expression and secretion increase 

in response to exercise and the mRNA expression level of UCP-1 protein, which is 

involved in the conversion of irisin from white adipose tissue to brown adipose 

tissue, increases 7-500-fold by exercise [25]. 

2. CONCLUSION 

Since irisin and adiponectin have similar effects in terms of their antiobesity and 

antidiabetic effects, maintaining high adiponectin and irisin levels in diabetic 

patients is the basis for treating diabetes with diet/exercise. Discussions regarding 

the metabolic effects of irisin and adiponectin and their role in obesity still 

continue. The roles of these two mediators in the pathogenesis of many diseases, 

including diabetes-related cancer, are under investigation. Although there are very 

important findings about both myokines, their functions are still not fully 

elucidated. More studies are needed in large patient groups to use irisin and 

adiponectin, which are promising compounds, in the treatment of many diseases, 

especially cancer. 
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