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Abstract

Irisin is a myokine excreted via the activation of specific proteases (EC 3.4) from fibronectin type 111 domain-
containing protein. Irisin stimulates proliferation of B-cell and biosynthesis and secretion of insulin. Augmented
circulating irisin has been correlated with reduced IR and improved glucose tolerance.Nevertheless, the role of
irisin in type 2 diabetes mellitus (T2DM) is indistinct. Studies have revealed that white adipose tissue (WAT)
also secretes irisin and circulating irisin is increased in obese persons. Our objective was to estimate irisin
concentrations in patients with type 2 diabetes mellitus (T2DM) along with obesity and anorexia nervosa (AN).
Nevertheless, under conditions of severely altered body weight such as obesity and anorexia nervosa the
regulation of irisin remain to be investigated.This observational parallel-group study was conducted in 120
diabetic women with AN (T2DM), 60 obese and 60 non-obesecompared with 60 healthy normal weight (NW)
controls.Circulating irisin levels have been quantified in serum samples by ELISA. Anthropometric and body
composition were performed.The obese T2DM showed significant higher levels of irisin levels compared to non-
obese as well as to the NW controls. Irisin also associated positivelywith body weight, BMI, fat mass, obesity
measures and blood pressure levels.In conclusion our study demonstrates the association between irisin levels
and obesity in diabetic patients. Irisin is not primarily affected by the presence of anorexia nervosain obese
T2DM.
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1. Introduction compared with nondiabetic ones[2]. Irisin stimulates
Irisin, an innovative myokine, is processed the markers of the white adipose tissue browning
proteolytically from the FNDC5 gene product process  assisting  tissue  regeneration,  cell
preceding its release into the circulation and proliferation, energy metabolism, reducing insulin
regulated by PPAR-c coactivator-1(PGC1)[1]. In resistance, and lowering blood glucose [3]. In
long-term, irisin was found to be significantly patients with diabetes mellitus type 2 (T2DM), irisin
diminished in new onset andtype 2 diabetes patients is a probable upcoming therapeutic target as reports
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have confirmed that irisin can alleviate pro-
inflammatory conditions and induce browning of
adipocytes[4]. It has been informed that raisedirisin
levels in response to exercise mightdecrease weight
in obese persons and insulin resistance in diabetic
patients. Moreover, previous studies emphasized that
the increased serum levels ofirisin reduces the risk of
body mass index BMI augmentation and coronary
atherosclerosis Additionally, the serum level of irisin
positively correlates with body fat mass, higher waist
circumference, and dyslipidemia [5][6].

The T2DM is a chronic metabolic disorder caused by
imperfections in insulin activity,insulin secretion, or
both. The chief mechanisms of insulin resistance (IR)
in T2DM are lipotoxicity, endoplasmic reticulum
stress,amyloid deposition in the pancreas, oxidative
stress, and glucotoxicity[7]. Signals released by
peripheral tissues, as the digestive tract or fat, are
energetic contributors in regulation of body weight
through acting at central level[8]. Because of the
upsurge in the metabolic diseases prevalence
associated with obesity, comprisingT2DM, numerous
metabolic biomarkers have been recorded as potential
controllers of glucose homeostasis[9]. Many studies
revealed diminished irisin levels in T2DM patients
irrespective of the diagnosis time and whether they
are undertaking any medications and even lower
levels in the occurrence of impediments of
T2DMJ[10]. Similarly, other studies revealed
significantly reduced levels of irisin in adults with
T2DM irrespective of BMI, age, gender, and relating
their findings with worsening in the PGC-la
expression in persons with T2DM[11]. Kurdiova et
al. carried out an in vitro and in vivo studies, found
divergent impacts in each of them; as from the in
vitro study,in the in vivo study, irisin had a greater
expression of FNDC5[12]. One study indicated the
deficiency of relationship among T2DM and
irisin[13]. body weight and food intake were
regulated by a complex network of protein hormones
& peptide inhibiting or stimulating food intake [14].
Based on literature data, the purpose of this workwas
to compare the irisin concentrations in obese patients
with type 2 diabetes, explore the correlation of
circulating irisin and the body composition exploring
the irisin role in anorexia nervosa.

2. Patients and MethodsThis study comprised 191
individuals, they included 60 obese patients with
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T2DM without anorexia nervosa (AN), 60 non- obese
patients with T2DM and AN and 60 healthy control
subjects. Eleven patients refused to participate in the
study. All samples were collected after obtaining the
patients’ informed consent using a form approved by
the Ethical Committee of the National Research
Centre.

Insulin resistance (IR) was estimated based on
calculation of the homeostasis model assessment
(HOMA) index for each patient. This was done using
the formula: (fasting plasma insulin in lu/ml x fasting
plasma glucose in mmol/l = 22.5) [15].
Anthropometric parameters included body weight,
height, mid upper arm circumference, waist and hip
circumferences have been measured. Skin-fold
thickness of biceps, triceps,subscapular, suprailiac
and abdominal skin fold thickness were measured as
well. All measurements were taken 3 times on the left
side of the body and the mean of the 3 values was
used. Body weight was measured to the nearest 0.1
kg and height was measured to the nearest 0.1 cm.
Height was measured with the patients standing with
their backs leaning against the stadiometer of the
same scale. Body mass index (BMI) was calculated
as weight in kilograms divided by height in meters
square (kg/m?). Mid upper arm circumference
(MUAC) was measured using a flexible tape at the
midway between the olecranon and acromial process
on the upper right arm with the elbow flexed 90
degrees. Waist circumference (WC) was measured
with light clothing at a level midway between the
lower rib margin and the iliac crest standing and
breathing normally. Skin-fold thickness was
measured to the nearest mm, except for low values
(usually 5 mm or less) when it was taken to the
nearest 0.5 mm. These readings were made at six
sites on all subjects, at the biceps, triceps,
subscapular and supra-iliac areas, using Holtain
caliper (Ltd, Bryberian, Crymmych, Pembrokeshire).
The subscapular skinfold was measured below the
lower angle of the left scapula at a diagonal in the
natural cleavage of the skin. Biceps skin fold
thickness was measured at the level of the mid-point
between the acromion (lateral edge of the acromion
process) and the radius (proximal and lateral border
of the radius bone) on the mid-line of the anterior
surface of the arm, triceps skin fold thickness
(vertical fold, midway between acromion, and
olecranon processes on the posterior surface of the
arm),and the position of the suprailiac skinfold was
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the diagonal fold just above the iliac crest even with
the anterior axillary line, abdominal skin fold was at
5 cm adjacent to the umbilicus to the right side.
Subsequently, sum of skin folds was calculated.
Anthropometric  measurements  were  obtained
according to standardized equipment and following
the recommendations of the International Biological
Program [16]. Systolic and diastolic blood pressures
(SBP and DBP) were measured twice in the right arm
in a sitting position after a10 min rest period; using a
mercury sphygmomanometer the average of the two
measurements was used for analysis. Blood pressure
was measured according to a standardized operating
procedure using a calibrated sphygmomanometer and
brachial inflation cuff (HEM-7200 M3, Omron
Healthcare, Kyoto, Japan). Fat mass was measured by
Tanita Body Composition Analyzer (SC-330).

3. Venous blood samples were collected by direct
venipuncture after an overnight fast (minimum 12 h).
Fasting plasma glucose and serum lipids (total
cholesterol, high-density lipoprotein cholesterol
(HDL-C) triglycerides (TG) were measured by
enzymatic colorimetric methodsusing a Hitachi auto
analyzer 704 (Roche Diagnostics. Switzerland)[17] .
Low density lipoprotein cholesterol (LDL-C) was
calculated according to certain equation (LDL-C=
Total  cholesterol ~ —Triglycerides/5+ HDL-C)
[18](14). Serum insulin concentration was analyzed
by chemiluminescent immunoassay (Immulite2000,
Siemens, Germany[19]. Insulin resistance was
determined by the Homeostasis Model Assessment of
Insulin Resistance (HOMA-IR) calculated as the
product of the fasting plasma insulin level (IU/mL)
and the fasting plasma glucose level (mmol/L),
divided by 22.5[15]. Serum irisin concentrations
were measured using commercialELISA Kit.Fresh
sera were used for the measurement of fasting blood
glucose (FBG), which was assayed using the glucose
oxidase method. The anorexia nervosa patients were
diagnosed by experienced clinicians.Fasting glucose,
glycated hemoglobin  (HbAlc), insulin, total
cholesterol, and triglycerides were quantified with
commercialkits

4. Statistical analysis

Continuous variables were expressed as mean +
standard deviation. Nonparametric variables were
log-transformed to improve normality for statistical
testing, and the datawere expressed as median (min-—
max). A one-way ANCOVA with Bonferroni’s post
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hoc comparisons wasused to compare the mean
values among groups. Partial correlations with age
and BMlas variables were used to explore the
relationships between irisin and other variables.
Comparisons between groups were performed using
ANOVA or Kruskal-Wallis tests followed by
Bonferroni or Dunn’s posttests, as appropriate. The
univariate associations between irisin,
anthropometric,and biochemical parameters were
examined by Pearson or Spearman correlation tests.
A p value < 0.05 was considered significant.

5. Results

Figure 1 shows flow chart of the enrolled
participants.

Table 1 shows the mean levels of irisin levels
andHbALc in different groups. Significant increase of
serum irisin concentrations and HbAlc in the obese
T2DM subjects compared with non- obese T2DM
and controls was observed.

Table 2 shows univariate relationship between serum
irisin  level, anthropometric and biochemical
parameters in obese T2DM. Significant positive
association was observed between irisin levels,
metabolic parameters, and obesity measures in
patients withT2DM.

Figure 2 shows Boxplots of irisin concentrations in
group categories of patients and controls. Irisin was
increased in patients with obesity. Box-and-whiskers
plot with median value, interquartile range, and upper
& lower values is shown.

191 subjects
recruited from
NRC clinics

65 non- obese
patients with
T2DM and AN

66 obese patients
with T2DM
without AN

60 healthy control
subjects

6 refused to
participate in the
study 5 refused to
participate in the
study

60 analyzed

60 analyzed

Fig. 1 Flowchart of enrolled participants
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Table 2.Univariaterelationship between irisin level, anthropometric and biochemical parameters in obese T2DM

Table 1. Plasmairisinand HbAlc in the different groups

Controls | Obese | Non- | ANOVA
T2DM | Obese | P value
T2DM
Irisin(ng/mL) | 40.28+ | 88.86 | 41.20 | <0.001
4.34 + +2.60
37.69*
HbAlc 3.91+ 7.90+ | 560+ | <0.001
1.01 342" | 212

* p< 0.01 versus the Control group and non —obese T2DM
# p< 0.05 versus the Control group and non —obese T2DM

Fat % r 0.414"
p 0.0001
Mid upper arm circumference r 0.316"
D 0.000
Waist circ. r 0.380"

D 0.001
Sum of skinfolds r 0.370"

p 0.001

Systolic PB (mm Hg) r 216"

p .013

Systolic PB (mm Hg) r 0.224
D 0.011
Abdominal skinfold r 0.310™
D 0.001
BMI r 0.336"

p 0.007
Fasting glucose r 0.236"

p 0.001
HBAlc r 0.436"

p 0.001
HOMA-IR r 0.526"

p 0.001
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Figure 2: Boxplots of irisin concentrations by group
categories: Irisin increases significantly with obesity

5. Discussion

Irisin is an innovative hormone that offers a
probable solution for metabolicdisorders treatment
due to its effect on the glycemic homeostasis and
adipose tissue [20]. Concerning the effect of irisin, in
both humans and animals, the results were
paradoxical but fascinating. level of irisin seemed to
be negatively interrelated with insulin levels,age,
adiponectin  and  triglyceride  concentrations,
proposing that irisin might be implicated in metabolic
regulation[21].Previous studies focused on insulin
resistance [22][23] and assumed that itmight
represent an independent risk factor affecting the
adipokines circulating levels. In the presentwork,
Homeostatic Model  Assessment for Insulin
Resistance (HOMA-IR) was the chief factor that
fluctuated more among the altered groups. A previous
study postulated that insulin resistance might affect
irisin  levels and proposed to comprise the
irisinfHOMA-IR ratio as a novel independent
parameter. Remarkably, although irisin levels were
not altered amongst the studied groups, the valuesof
irisinfHOMA-IR were significantly augmentedwhile
comparedto recreational & sedentary subjects,
therefore approving a probable effect of insulin
resistance on levels of irisin. Furthermore, the irisin
level increased in obese patients (BMI >30)
compared to anorexia nervosa subjects which
indicated apositive correlation of body weight and
irisin with BMI. Likewise, other work[24] conveyed
a correlation of irisin and BMI. However, other
investigators did not find an association between
HOMA-IR and the circulating irisin levels. Irisin was
recognized as a potential factor related with insulin
resistance  progression throughout the weight
maintenance period next a dietary weight-lowering
platformin obese patients[25]. Some evidence has
confirmed the relationship between insulin resistance
or diabetes and decreased serum irisin levels
[26][27][28]. Presented suggestion about the muscle
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mass and adiposity effects on circulating irisin has
been argumentative. Whereas a researcher reported
that irisin was not associated to BMI in
diabetic[29].A positive correlation between BMI
andserum irisin has been consistently reported in
three other studies [11][24][30].

In conclusion, our study highlighted the association
of serum irisin with obese T2DM patients. However,
it was not increased in theanorexia nervosa patients.
Thus, the irisin could be used as a therapeutic
approach for the treatment of metabolic disorders.
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