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Abstract: Investigating the possible effects of the irisin hormone, which has been discovered in recent
years, on energy expenditure and glucose metabolism has been found to have positive effects on end-
stage diseases. The irisin secreted by the skeletal muscle in mice and humans; is a hormone thought to
improve energy consumption and improve systemic metabolism by making white fat tissue turn into
brown fat tissue. Thanks to the knowledge that the structure of the irisin hormone is 100% similar in
rats and humans, researches on experimental animals may be helpful for human studies. It has been
suggested that irisin, which has been studied in particular for its positive effects on obesity and diabetes,
may be a promising alternative treatment for metabolic diseases. In our study that we have planned, we
aimed to determine the changes that exercise will bring about at the level of irisin hormone in diabetic
animal models that will be created experimentally and to evaluate the effects of these changes on
diabetes, insulin resistance, lipid profile, obesity and inflammation from Metabolic Syndrome
components. For this purpose, we have 3 groups; control group, diabetic and diabetic exercise group.
The effects of exercise on the level of irisin hormone were investigated in the obtained serum samples.
In order to observe the obesity process, the rats in each group were weighed weekly and their body
weights were measured. When the weights of the groups at the beginning and 4 weeks were observed, a
mean increase of 35.8 g (p <0.05) was observed in the control group, 30 g (p <0.05) in the diabetic
group and 59 g in the diabetic exercise group (p> 0.05). The mean fasting blood glucose value of the
diabetic group was 477.17 = 87.98 mg / dl and the diabetic exercise group had a mean of 485 = 86.03
mg / dl. When the irisin levels were examined, it was seen that there was a difference between the groups
(p> 0.05). In the control group, average irisin level was 255.73 + 374.81 ng/ml, in the diabetic group
was 98.09 = 51.25 ng/ml and in the diabetic exercise group was of 66.43 + 25.01 ng/ml. As a result,
injectable irisin forms are produced because of irisin hormone is an important alternative in the
treatment of obesity and diabetes as well as other metabolic diseases; it can be thought that the
frequency can be used to control diabetes and obesity which are increasing day by day.

Keywords: irisin, diabetes, exercise, obesity.

51


http://dergipark.gov.tr/ijhsrp
mailto:hazal.kucukkaraca@omu.edu.tr

International J. of Health Services Research and Policy (2017) 2(2):51 - 57 I!(‘

1. Introduction

Adipose tissue is an fat tissue composed of lipid-containing cells called adipocytes [1].
Adipocytes are made by lipoblasts that differentiate from mesenchymal cells. Lipoblasts are transformed
into two different fatty tissues with different functions and morphology in mammals as white fat tissue
(WFT) and brown fat tissue (BFT). Brown fat tissue is a fatty tissue that is specialized in heat generation
(thermogenesis) [2]. There is an amount of BFT in the neonatal period, and in adulthood it is quite low
[2,3,4]. The functional capacity of WFT is broader and more extensive [2,5]. WFT can represent the
largest endocrine tissue of humans. Some of the WFT-secreted adipocytokines; leptin, ghrelin,
adiponectin, glucocorticoids, plasminogen activator inhibitor (PAI-1), TNF-a, IL-6, angiotensin,
visfatin, resistin, irisin [2].

Irisin are discovered in 2012 by Bostrom et al. [6], is defined as a hormone secreted by the skeletal
muscle linked to the exercise in mice and humans. It is thought that it increases energy consumption and
develop systemic metabolism by converting white fat tissue to brown fat tissue to [6,7,8]. Because of
these effects, it has gained tremendous popularity as a working topic in many laboratories [9]. Irisin, is
a glycoprotein-structured hormone of 12 kDa and composed of 112 amino acids; is a proteolytic product
of the fibronectin type I1l domain 5 (FNDC5) molecule [6,10]. FNDCS5, secreted from muscle tissue, is
cleaved from the C-terminus and released into the environment. This part which is separated is irisin
[11]. As a result of the researches it has been synthesized and released in many tissues and it is stated
that the main source is skeletal muscle and fat tissue [8]. While the structure of the irisin hormone is
100% similar in humans and mice, the similarity rate of insulin is 85%, glucagon 90%, leptin 83% [6].

After exercise, increased FNDC5 mRNA has been reported in the skeleton of mice and humans
in studies. Although, it is widely known that exercise does not reduce food intake but allows the burning
of fat and calories, the molecular mechanism of this phenomenon has not been elucidated until the
discovery of irisin [8]. There are studies that suggest that the release of irisin from the skeletal muscle
after exercise is promoted, as well as studies that have no meaningful relationship.

Irisin is thought to have many mechanisms of action in the body. Isolation of irisin has been a
guide in explaining the metabolic events and especially the fatty tissue metabolism [7,8]. It is thought
to be able to prevent the onset of obesity and diabetes thanks to the relationship with glucose/lipid
metabolism. A mechanism of increased secretion of irisin in response to reduced glucose/lipid
metabolism in non-diabetic obese patients has been reported [12]. The irisin, stimulated by exercise and
cold, increases the expression of the UCP-1 pump in white adipose tissue cells. White fat tissue cells
which has increased UCP-1 pump in the mitochondria, is called beige fat tissue. These cells work like
brown fat tissue cells. Increased UCP-1 expression inhibits ATP synthesis and leads to increased heat
production which causes energy consumption in the cell, thermogenesis and glucose homeostasis are
achieved [7,13,14,15].

In light of this information, in this study, we aimed to determine the effects of exercise on the
level of irisin hormone in experimental diabetic animal models, to evaluate the effects of metabolic
syndrome components on diabetes, lipid profile, obesity and inflammation.
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2. Methods

In the direction of our purpose, in our study, there are 3 groups; control group, diabetic group and
diabetic-exercise group. The rats used in the study were obtained from Ondokuz Mayis University
Experimental Animal Application and Research Center and the steps related to animal research were
carried out in this center. A diabetic rat model was developed by applying streptozotocin to rats in the
study group [16]. Fasting blood glucose (FBG) levels were measured 72 hours after the administration
and rats with 250 mg / dl were accepted as diabetic. While no intervention was carried out in the group
in which experimental diabetic rats were placed, diabetic exercise group was applied 3 times a week, 20
m/min walking exercise program. In serum samples taken from the tail veins of all rats in the 4th week,
commercial ELISA (Rel Assay Diagnostics) kits were used to determine this parameters: irisin hormone
level, FBG, serum total cholesterol, HDL and LDL levels were used to determine lipid profile, leptin
level as an indicator of obesity, IL-10 and TNF-a is pre-inflammatory and antiinflammatory markers as
an indicator of inflammation. In order to observe the obesity process, the rats in each group were
weighed weekly and their body weights were measured.

3. Results

Morphometric measurements of the rats in the study are given in Table I.

TABLE I. MORPHOMETRIC MEASUREMENTS OF GROUPS

Unit Control Diabetes Diabetic exercise p
Mean = SD Mean = SD Mean = SD
Baseline weight g 289,4+11,9 297,8+£22.2 313+7.5 0,208
Weight on the 4th week g 324,4+11,0 267,8+28,7 254+10,6 0,001*
Length cm 24,3x1,2 24,4408 24,8+1,1 0,368
Body Mass Index g/cm? 0,55+0,5 0,45+0,4 0,41+0,3 0,368

*p<0,005

When the weights of the beginning and 4 weeks of the rats examined during the study were
evaluated, an average of 35 g (p <0.05) increase was observed in the control group, also 30 g (p <0.05)
decrease in the diabetic group and 59 g (p>0.05) in the diabetic exercise group decrease was observed.
It has been determined that FBG value of rats administered streptozotocin is over 250 mg / dL. The
mean values of the evaluated parameters are summarized in Table II.
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TABLE Il. AVERAGE VALUES OF PARAMETERS FROM GROUPS

Vv

INESEG

Unit Control Diabetes Diabetic exercise p
Mean £+ SD Mean + SD Mean + SD
Fasting Blood | mg/dl [ 98,06 +22,15 477,17 + 87,98 485,00 £ 86,03 0,369
Glucose
Total mg/dl | 13,74 £291 15,29 £ 1,44 15,5+3,92 0,554
Cholesterol
HDL mg/dl | 21,69 +0,73 18,87 + 3,28 20,3 +£0,25 0,016*
LDL mg/dl | 21,69 +0,73 34,33+ 1,47 28,77 +£4,29 0,000*
IL-10 pg/ml | 2086,06 = 400,22 | 2046,15+ 135,87 | 1812,04 + 260,69 0,503
TNF-a ng/L 1308,58 £ 177,11 | 1415,75+ 110,61 1371,67 + 84,81 0,618
Leptin ng/L 2069,34 + 121,61 | 1911,11 441,63 | 2008,88 + 263,09 0,774
Irisin ng/ml | 107,73 £ 49,79 98,09 + 51,25 66,43 +£25,01 0,458
*p<0,005

As shown in Table Il, the mean FBG value of the diabetic group is 477,17 + 87,98 mg/dl and the
diabetic exercise group is 485 + 86,03 mg/dl. When the lipid profiles were evaluated, HDL level was
significantly different between the groups (p <0.05). The HDL level in the diabetic group was lower
than in the control group, but it was determined that increased in the HDL level after exercise. Also,
there was a statistically significant difference between the groups in terms of LDL levels (p <0.05). It
has been found that 1L-10 levels which is an inflammatory markers are reduced in diabetic groups
because of the fact that diabetes suppresses immunity. TNF-a levels were higher in the diabetic groups
than in the control group. When the irisin levels were examined, it was found that there was a difference
between the groups (p> 0.05). It was determined that the level of irisin in the control group was higher
than in diabetic groups. The mean irisin level of the control group was 255.73 + 374.81 ng/ml, the
diabetic group was 98.09 + 51.25 ng/ml and the diabetic exercise group was 66.43 + 25.01 ng/ml. The
diabetic group has a lower irisin level than the control group, similar to other studies in the literature.
Leptin levels were also found that decreased in the diabetic group. In diabetic rats, it was observed that
there was a negative correlation between the level of irisin and FBG (p> 0.05). It was also determined
that there is a strong correlation between leptin and irisin in the negative direction (p> 0.05). When the
relationship between lipid profile and the level of irisin was examined, it was found to be positive
correlation with total cholesterol and HDL levels and negative correlation with LDL.
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4. Discussion

There are a number of studies that have been conducted from the knowledge of increased release
of irisin resulting from exercise. Rats with hypothyroid and hyperthyroid were treated with swimming
exercise 5 times a week for 1 hour, it was observed that increase in irisin level, decrease in total
cholesterol, triglyceride, LDL and HDL levels. [17]. In a study investigating the effects of resistance
training on the expression of the irisin in experimental animals and humans, tail-weighted stair climbing
exercise was built to the rats 3 days per week during 12 weeks. Also, elastic band exercise program was
applied to individuals over 65 years of age 2 days weekly consisting of 1-hour sessions and totally 12-
hour. It has been shown in rats that the level of irisin in the serum and muscle tissue is increased and
there is an increase in muscle strength, even though there is no change in body composition. Similar
results have been observed in humans and it has been found that the level of irisin in circulation rises
with exercise, body composition doesn’t change and muscle strength increases. These results suggest
that resistance training may increase the irisin level and improve muscle function loss that may be seen
in later ages [18]. When the effect of 15-20 min walking exercise 5 days a week on the level of irisin
was investigated in diabetic rats, serum irisin level was found to be higher in the exercise group than in
the control group [19]. It was determined that progression of obesity after 8 weeks of swimming
intervention in obese rats induced by high fat diet could be alleviated. Decreases in LDL and total
cholesterol levels were observed when increased levels of irisin and HDL were detected [20]. As a result
of the study to evaluate the relationship between swimming exercise and serum obesity parameters, it
was determined that body fat mass decreased in rats fed a high fat diet after swimming exercise. This
condition is thought to result from increased levels of irisin as a result of swimming exercise [21].

5. Conclusion

It has been reported that the irisin is synthesized from many tissues, mainly muscle and fat
tissue, as a result of exercise. Irisin is the key hormone that causes UCP-1 release in the lipid tissue, thus
causing irreversible thermogenesis and weight loss, and is involved in the regulation of Body Mass
Index. As a result of our study, we found that the level of irisin in diabetic rats was lower than in the
control group. It was also found that there was a negative correlation between FBG and irisin. These
results are similar to those in the literature. Thanks to the knowledge that the structure of the irisin
hormone is 100% similar in rats and humans, researches on experimental animals are a guide for human
studies.

6. Recommendations

Since the irisin hormone is an important alternative in the treatment of obesity and diabetes as
well as other metabolic diseases, injectable irisin forms are produced; it can be considered that it can be
used for controlling diabetes and obesity which are increasing day by day. In the light of current
information, studies on the relation of irisin hormone with metabolic effects and diseases should be
increased and the effects on the treatment of diseases should be emphasized by following developments.
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