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ABSTRACT
Background

Obesity has become one of the most growing global risk factor for many diseases and metabolic disorders,
including Type -2 Diabetes Mellitus (T2DM). Irisin is a recently discovered myokine hormone and has a
primary structure of 112 amino acids. It is expressed and secreted by muscles in response to physical activities
that control obesity and delay insulin resistance. Several studies show decrease in Irisin levels in a number of
metabolic disorders, but the Irisin status is unknown in diabetic patients in our region.

Objectives
To evaluate the level of serum Irisin with serum lipid profile in T2DM patients.
Patients and Methods

This study was carried out on 256 individuals, 156 T2DM patients (study group) and 100 non-diabetic
individuals (control group) in Sulaimani diabetic centre. The serum level of irisin, glucose, urea, creatinine,
lipid profile, and glycated hemoglobin were determined using biochemical and immunological methods.
Statistical analysis was performed using STATA 14 software.

Results

The mean serum Irisin level was significantly higher (P<0.01) in the control group compared to T2DM
(3.34+1.48 vs. 1.82+1.44) respectively. The body mass index (BMI) was significantly higher in T2DM patients
(31.06 £5.3) compared to the control (28.55+3.9). The levels of total cholesterol, triglyceride (TG) and low-
density lipoprotein (LDL) were significantly higher in T2DM, while high-density lipoprotein (HDL) was
lower in T2DM compared to the control. The Atherogenic Index of plasma (AIP) was significantly higher
inT2DM (1.9£0.44) compared to the control (1.2+0.59). There was a significant inverse association (p<0.001)
between AIP and serum Irisin in both groups.

Conclusions

Serum Irisin was significantly lower in T2DM compared to non-diabetic control. There was a significant
inverse correlation between serum Irisin and AIP in both groups. However, there was no significant correlation
between serum Irisin with age, gender and BMI in both groups.
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INTRODUCTION

Diabetes mellitus (DM) is a metabolic disorder
commonly presents with episodes of hyperglycemia
and glucose intolerance as a result of lack of circulating
insulin (type 1 DM) or defective insulin action (T2DM),
or both . Dyslipidemia is one of the major risk factors
for cardiovascular disease in DM. The characteristic
features of diabetic dyslipidemia are a high plasma TG,
low HDL cholesterol and increased concentration of
small dense LDL-cholesterol particles. Lipid changes
associated with DM are explained by increasing free
fatty acid flux secondary to insulin resistance ©.

Irisin is a novel myokine hormone, synthesized
through proteolytic cleavage of the gene product Fndc5
(Fibronectin type III domain-containing protein 5)
and released into the extracellular milieu @ ¥. Irisin
expression induced by exercise and by the peroxisome
proliferator-activated receptor gamma co activator la
(PGCla). Irisin enhances the browning of subcutaneous
adipocytes and regulates the thermogenesis by elevating
the level of uncoupling protein 1 (UCP1)®.

Recently, irisin has gained great interest as a potential
new target to mitigate obesity and its associated
disorders, such as T2DM. It has been found that
moderate increases in circulating Irisin level accelerates
energy expenditure, protects against diet-induced
weight gain and mollify insulin resistance ©. Age
and skeletal muscle mass are the essential predictors
of the circulating Irisin level with young male athletes
having Irisin levels several folds higher than those in
middle-aged obese women . The circulating Irisin is
significantly lower in individuals with T2DM compared
with control subject &),

Up to our knowledge, the correlations of human serum
irisin alterations with human metabolic disorders
have not been performed thoroughly, especially in our
locality. In this study, we have assessed the correlation
of serum irisin levels together with the lipid in T2DM
patients and non-diabetic individuals.

PATIENTS AND METHODS

This is a case control study, conducted in the Sulaimani
Diabetic centre from January 2016 to August 2016,
included; 156 T2DM patients and 100 non-diabetic
controls. Ethical approval was obtained from the ethical
committee at the College of Medicine, University of
Sulaimani, a written consent was obtained from all
participants.
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Inclusion criteria involved patients whom were
diagnosed as T2DM and their ages were above 35
years, however Individuals with renal impairment,
thyroid dysfunction, pregnant and postpartum females
were excluded from this study.

Blood samples were obtained from all the participants
for measuring serum irisin, glucose, urea, creatinine
and lipid profile, the biochemical tests were measured
by Cobas C-311/ Roche diagnostic, Germany.

Serum irisin was measured by ELISA using biotin
double antibody sandwich technology, according to the
manufacturer’s recommendations (Shanghai LIZA Zak
Co./China.

Atherogenic index of plasma (AIP) was calculated
according to the formula = log(TG/HDL-C) (% 1D,

Statistical analysis was performed using STATA
software 14. P < 0.05 was considered statistically
significant.

RESULTS

The age distribution and gender in both groups
presented in Table 1.

The mean age, gender distribution, serum urea and
serum creatinine were comparable in both groups. The
BMI of Diabetics (31.1+ 5.3) was significantly higher
(p< 0.01) than control (28.5+ 3.9). More than half (57.7
%) of diabetics and 38% of the controls had BMI > 30.
The fasting blood glucose (FBG) level was significantly
higher in the T2DM patients (177.6+68.6) compared to
the control group (90.7+5.0), Table 2 and Figure 1.

The mean BMI of Females (31.1£5.4) was significantly
(p<0.01) higher than that of Males (28.9+ 4.2) in all
participants.

The HbAlc in diabetics ranged between 6.1-15.7%,
with mean of 9.67 £2.2. Most of the patients (81.4%)
had glycated hemoglobin above 7.5%, there was no
significant difference regarding HbAlc and genders
(P=0.55).

The total serum Cholesterol, TG and LDL were
significantly higher, while HDL-C was significantly
lower in diabetics compared to control.The atherogenic
index of plasma was significantly higher among
diabetics compared to the control (Table 3).

The AIP of the participants with normal BMI was
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(1.42+ 0.42) which was significantly lower than AIP in mean serum irisin between male and female in both

obese (1.75 £ 0.52), (Table 4).

studied groups, Table 6.

In all samples, Irisin hormone level ranged between 0.5 There was no significant association between irisin
-26.5ug/dl, the mean serum irisin in diabetics was (1.82  with age (correlation coefficient (r: -0.0007), and BMI
+ 1.44)which was significantly lower than the mean (r: -0.036) in both groups. However, the serum Irisin
serum irisin in controls (3.34 + 1.48),(Table 5). level was negatively associated with AIP (p<0.01).

There was no significant difference (p= 0.724) in the

Table 1. The distribution of age and gender among studied Groups.

Age (Year) Gender
Groups No. (Meanz SD) (Male/Female)
T2DM 156 53.5+ 9.67 71/85
Controls 100 53.7 + 8.69 48/52

Table 2. The characteristics and the laboratory data of the studied groups.

T2DM Control

Variables (n=156) (n=100) P value
Female, No. (%) 85 (54%) 52(52%) 0.56
Male, No. (%) 71(46%) 48(48%) 0.69
Age (Mean * SD),year 53.5 + 9.67 53.7 £ 8.69 0.88
Family age history of T2DM 109 (69.9%) 11 (11%) <0.01
BMI (kg/ m2) 31.1+ 5.3 28.5+ 3.9 <0.01
FBG (mg/dL) 177.6* 68.6 90.7£5.0 <0.01
Serum urea (mg/dL) 24.2+5.8 26.1+7.4 0.15
Serum creatinine,(mg/dL) 0.84+ 0.1 0.81+ 0.2 0.14
HbA1c % 9.67 £ 2.2 5.1+ 0.4 <0.01

60.00% 1~

s000% 42.00%

20.00% 1 38.00%

30.00% 1 " T2DM

B Control

20.00% 1

10.00% 1~

0.00%
<25

25-29.9 >30 BMI

Figure 1. Body mass index is classified among the studied groups as normal
(<25), overweight (25-29.9) and obese (= 30).
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Table 3. The biochemical parameter analysis among the studied groups. (A) Lipid profile and (B)

Atherogenic index of plasma (AIP).

(A) Lipid profile

Serum Lipid Profile (mg/dL) Me?n'l”so Mi‘;:t;"s'n P value
T.Cholestrol 198.7+55.8 172.2+ 35.4 <0.01
TG 236+84.2 152.9% 78.1 <0.01
HDL-C 34.8+ 5.3 42.3+10.4 <0.01
LDL-C 131.1449.3 99.3+ 29.1 <0.01
(B) AIP
Groups (Me::::SD) ?.f:ﬁ’rsgun fiflg;e/':;lcl‘)e P value
T2DM 1.9+ 0.44 1.79 1.93

< 0.01
Control 1.2+ 0.59 1.07 1.31

Table 4. Atherogenic index of plasma in normal, overweight and obese participants using ANOVA.

BMI No AIP* 95 9% Confidence P valu
) (Mean%SD) Interval (pg/dl) ANOVA
Up to 24.9 39 1.42+ 0.42% 1.36 1.54
25- 29.9 89 1.47 £ 0.57 1.35 1.60
<0.01
30 and over 128 1.75 £ 0.52%* 1.64 1.86
Total 256 1.60+0.60 1.53 1.67
Table 5. Serum Irisin level in diabetic and control groups.
Serum Irisin T2DM Control P value
M.xSD pg/dl 1.82 + 1.44 3.34 + 1.48
<0.01
95 % C.I 1.59- 2.05 2.25-4.43
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Table 6. Correlation of serum Irisin with gender in all participants.

S. Irisin

Male (No. 119)

Female (No. 137) Total (No. 256)

Meanzx SD (pg/dl) 2.334+3.146 2.497+4.091 2.421+3.676
P value 0.724
DISCUSSION

Since Irisin’s discovery in 2012, it has attracted great
attention for its suggested role of the browning of
white adipose tissue and therefore increasing energy
expenditure by enhanced thermogenesis, and its
potential use as a new therapy option in obesity and
diabetes mellitus (2.

The mean age of recruited patients was 53.5 +9.67years,
this is comparable to another study which showed that
T2DM is the disease of middle age and elderly people
9 The family history of diabetes was significantly
higher among diabetic group than control, this could
be explained by the fact that genetic factors play an
important role in the pathogenesis of T2DM (4.

The mean HbAlc of diabetics was 9.67 = 2.2 % (more
than 80% of the diabetic patients in this study had their
HbAlc above 7.5%), this indicates a poor glycemic
control during that period. This result is similar to
studies in Malaysia and other developing countries
which showed that only 20.4% of diabetics achieved
the target control. This result could be explained by
regional diet style, lack of physical activities, and lack
of knowledge on protection measures toward diabetes.
Conversely, the better glycemic control in Japan and
Germany might be due to the higher literacy rate, and
better knowledge about the disease 1.

In the present study, it was found that the total
cholesterol, TG and LDL were significantly higher,
while HDL was significantly lower in diabetics
compared to control, which is similar to Hachem and
Nooradian study 9. These changes are resulted from
increased free fatty acid flux secondary to insulin
resistance and aggravated by increased inflammatory
Adipokines 1" ® A similar pattern of altered plasma
lipid profiles was observed in the UK Prospective
Diabetes Study * 1.

The mean AIP was significantly higher in T2DM
compared to control , this result is in agreement with
Tan and Rajab studies 1%2” The AIP was significantly
(p < 0.01) associated with BMI, which also proved by
Niroumand study @Y.

In this study, the mean serum irisin level in diabetics,
control group were (1.82 + 1.44 and 3.34 = 1.48 ng/
dl) respectively, with significant difference (P< 0.01).
In other studies, a significant lower serum irisin level
was found in newly diagnosed and untreated T2DM
as compared to BMI matched control &% 22 the lower
circulating irisin in T2DM may be due to lower PGC-
la activity in skeletal muscles which consequently
leads to decreased UCPI-in brown adipocytes @324,

In the present work, it was found that about 88% of
T2DM has BMI above normal with lower mean
serum Irisin. In another study a significant negative
correlation between body fat mass (r= - 0.47, P <
0.05) with circulating Irisin levels . Irisin level was
inversely associated with AIP, this finding is supported
by another study that found a negative correlation of
serum Irisin with the TG contents in the liver and liver
enzymes in obese adults ?°.

In conclusion, the mean serum irisin concentration
was significantly lower in T2DM than control. There
was no significant correlation between serum Irisin
with gender, age and BMI in both groups. Serum
irisin was negatively associated with AIP. Serum total
Cholesterol, TG and LDL were significantly higher,
but HDL-C was lower, in diabetic group compared to
control. AIP was significantly higher among diabetics
compared to control group, and significantly correlated
with BMI in both groups.
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