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ABSTRACT

Background: Metabolic syndrome is characterized by reversible diagnostic components such
as reduced serum HDL-cholesterol, raised serum triglycerides, increase serum glucose
concentration, increase blood pressure, all of which are related to large waist circumference.
Irisin is an adipokine hormone that is mostly secreted by white subcutaneous adipose tissue
and has a critical regulatory function in lipid metabolism. The present study aimed to
evaluate serum irisin level among metabolic syndrome.
Materials and methods: A case control study was conducted amongl138 individuals, 69
patients with metabolic syndrome and 69 healthy individuals as a control group. The study
was conducted from June 2022 to June 2023After a night of fasting, blood samples were
taken the next morning. Glucose, insulin, total cholesterol, triglycerides, low-density
lipoprotein cholesterol, high-density lipoprotein cholesterol, and blood HbA1c% were all
determined using the Cobas 6000 (Hitachi, Roche) device, with the exception of serum irisin,
which was determined using an ELISA.
Results: The MS participants have higher percentage of high irisin levels compared to
control participants with statistically significant differences (37 (53.6%); 24 (34.8%);
p=0.039). Furthermore; there were insignificant differences between the mean £SD levels of
serum irisin of the studied groups (p=0.220).
Conclusion: Mean serum irisin level was higher among MS patients compared to healthy
individuals, as well as, serum irisin levels had a positive correlation with isolated component
of MS such as waist circumference, dyslipidemia and impaired glucos e metabolism.
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etabolic syndrome (insulin tandem with the worldwide obesity

resistance syndrome) is defined as
a biochemical and clinical condition
characterized by reversible diagnostic
components such as reduced serum HDL-
cholesterol, raised serum triglycerides,
increase serum glucose concentration,
increase blood pressure, they are all
related to weight gain particularly intra-
abdominal with large waist
circumference’.
MS considered as a double major risk
factor for cardiovascular disease and type
2 diabetes>. The prevalence of the
metabolic syndrome was 30% to 40% and
anticipated to increase significantly in

epedimic®. Weight gain, particularly an
increase in intra-abdominal fat storage
(large waist circumference), causes the
metabolic  syndrome  phenotype to
emerge®.

Irisin is an adipokine hormone that is
primarily secreted by white subcutaneous
adipose tissue and has a critical regulatory
function in lipid metabolism (positive
effect on hyperlipidemia) as well as a part
in the conversion of white fat to brown fat,
indicating that it may have a role in
reducing fat accumulation and obesity and
improving metabolic state®. Furthermore,
irisin plays an important function in
glucose metabolism by enhancing skeletal

* Corresponding author, Lecturer in Clinical Biochemistrym, Department of Medical Laboratory Technology,
College of Health and Medical Technology/ Sheckhan, Duhok Polytechnic University, Duhok, Iraq,
(Rojeen.rasheed@dpu.edu.krd / Tel.: +9647504676726). https:/doi.org/10.31386/dm;j.2024.18.2.7

bb




Duhok Medical Journal

Volume 18, Issue 2, 2024

muscle glucose absorption and improving
hepatic glucose uptake (insulin sensitizing
hormone)®. It is accurate that irisin has a
favorable influence on the metabolism of
the liver and pancreatic islets, as it
improves hepatic metabolism by reducing
endoplasmic reticulum stress and p-islet
cell mass survival and function, lowering
the chance of developing type 2 diabetes’.
Several studies showed inconsistent results
of circulating irisin level and metabolic
syndrome patients and its components
consist of large waist circumference
(increase body weight) and impaired
glucose metabolism (IR, prediabetes,
diabetes). Some research found a link
between serum irisin levels, diabetes, waist
circumference and impaired glucose
metabolism.  Whereas others  found
negative correlation between those three
parameters®9:10,

As well as the components of MS are
common all over the world including our
locality,!*!? & this issue was uncommonly
done in our locality, therefore; The aim of
our study was to determine the levels of
serum irisin in MS patients compared to
healthy control, and determine the
association between serum irisin levels and
metabolic syndrome components.
MATERIAL AND METHOD

A case control study was carried out at
several primary health care clinics in
Duhok, Kurdistan region, Irag. The study
included 138 individuals, 69 patients
diagnosed with metabolic syndrome who
visited the center for follow up and
checking and 69 healthy individuals as a
control group chosen from the staff of
same centers. The study was conducted for
1 year interval from June 2022 to June
2023.

Metabolic syndrome was diagnosed
according to the NCEP ATP Il definition,
and if three or more of the following five
criteria were satisfied, the metabolic
syndrome was present: waist
circumference over 88 cm in female and
over 102 cm in male, blood pressure over

130/85 mmHg or on anti-hypertensive
treatment, serum triglyceride level over
150 mg/dl, serum HDL-cholesterol level
less than 40 mg/dl in men or 50 mg/dl in
women and serum glucose equal or more
than 100 mg/dl1.%3,

After an overnight fast and in the morning,
all the participants were notified to attend
the clinical biochemistry unit of laboratory
department at Azadi Teaching Hospital,
and the blood samples (7ml) were
collected from every participant. The
blood pressure was rechecked and waist
circumference was measured depend on
Word Health Organization protocol. At the
same time, the serum was separated and
used for measurement of glucose, HDL-c
and TG. The remaining serum was stored
for subsequent analysis of irisin. Serum
glucose, HDL-c and TG was measured by
Cobas 6000 (Roche, Hitachi) depending on
enzymatic-colorimetric method*“.
Moreover; irisin was measured by Elisa
depending on antigen antibody reaction
(Bioassay technology Laboratory,
Zhejiang, China).

ETHICAL APPROVE

The Research Ethics Committee of the
General Directorate of Health in Duhok
City gave its approval to the study (June 1
2021) and registered by reference number:
01062021-5-6.

STATISTICAL ANALYSES

The (IBM) SPSS Version 26.0 application
was used to conduct the statistical analysis.
The general information of study
participants was shown in mean (SD) or
number (%). Pearson chi-square and
independent t-test were applied to evaluate
the differences between characteristics of
metabolic syndrome and healthy control
participants. ANOVA one-way was used
for evaluate the association between serum
irisin levels and components of metabolic
syndrome. The relationship of serum irisin
levels with biochemical measurements and
characteristics of metabolic syndrome
participants were examined in bivariate
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regression analysis. A p-value of less than
0.05 was used to assess the difference's
significant level.

RESULTS

General characteristics  of  study
participants presented in table 1. There
was a significant difference between
genders of the study participants as
females of MS participants was more than
the control participants (56.5%, 29.0%,

respectively).  Fifty-six  (81.2%) of
metabolic syndrome patients were more
than 40 years old age compared to 12
(17.4%) of healthy controls with a
significant difference (p<0.0001). The MS
participants have higher percentage of high
irisin  levels compared to control
participants with statistically significant
differences (37 (53.6%); 24 (34.8%);

p=0.039).

Table 1. General characteristics of studied participants

Characteristics MS (n=69) N% Controls (n=69) N% p value
Gender Male 30 (43.5%) 49 (71.0%) 0.001
Female 39 (56.5%) 20 (29.0%)
< 40 years 13 (18.8% 57 (82.6% < 0.0001
Age (vear) > 40 ;/ears 56((81.2)) 12 E17.4%;
Male <102 cm 4 (5.8%) 46 (66.8%) < 0.0001
Waist >102 cm 26 (37.7%) 3 (4.3%)
circumferences  Female <88 .cm 4 (5.8%) 17 (24.6%) < 0.0001
> 88 cm 35 (50.7%) 3 (4.3%)
<130 mmH 16 (23.2% 7 (82.6% < 0.0001
Systolic BP 2133(()) mmHgg 5g E?gswg iz g7io/3 oo
o <85 mmH 24 (34.8% 61 (88.4% < 0.0001
Diastolic BP >85 mmHg 45 Eez.s%; 8 ((11.6%))
FBS <100 mg/dl 17 (24.6%) 59 (85.5%) < 0.0001
>100 mg/dl 52 (75.4%) 10 (14.5%)
. <150 mg/dl 3 (4.3%) 58 (84.1%) < 0.0001
>150 mg/dl 66 (95.7%) 11 (15.9%)
Male < 40 mg/dl 29 (42.0%) 16 (23.2%) < 0.0001
HOL > 40 mg/dl 1 (1.4%) 33 (47.8%)
Female < 50 mg/dl 34 (49.3%) 5 (7.3%) < 0.0001
> 50 mg/dl 5 (7.3%) 15 (21.7%)
Irisin <350 g/dl 32 (46.4%) 45 (65.2%) 0.039
>350 mg/dl 37 (53.6%) 24 (34.8%)

The Pearson chi-square test was used for
statistical analysis.
The numbers in
significant differences.
Demographic and biochemical parameter
were expressed in table 2. All the five
components of metabolic syndrome were
statistically and significantly differed from
that of healthy control (p < 0.0001).
additionally; there were insignificant
differences between the mean £SD levels

bold present the
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Table 2. Demographic and biochemical characteristics among studied groups.

- MS (n=69 Controls (n=69
Characteristics Mea(ni Slig Meani(SD ) p value
Age years 47+10 337 < 0.0001
Waist circumferences cm 105.42+10.7 86.15+7.5 < 0.0001
Systolic BP mmHg 139.47+16.87 120.56+8.37 < 0.0001
Diastolic BP mmHg 88.51+10.42 79.49+7.81 < 0.0001
FBS mg/dl 137.55+67.66 91.48+7.68 < 0.0001
TG  mg/dl 248.52+86.99 108.12+44..24 < 0.0001
HDL mg/dl 35.75+7.58 48.21+11.81 < 0.0001
Irisin - mg/dl 399.32+221.96 359.73+148.67 0.220
For statistical analysis, an independent t-test was used.
The numbers in bold indicate the significant differences.
Association between mean serum irisin number of components of MS and mean
and components of metabolic syndrome serum irisin as there was a higher mean
was shown in Table 3. There were levels of serum irisin level with raising the
insignificant differences between the number of components of MS (p=0.707).

Table 3. association of serum Irisin levels with the number of components of metabolic syndrome.
Metabolic syndrome participants (N=69)

Character 3 components 4 components 5 components p value
No (%) 15 (21.8%) 25 (36.2%) 29 (42.0%) 0.016
Irisin mg/dl 392.27+272.84 412.89+234.09 447.80+226.84 0.707

For statistical analysis, a one-way ANOVA was applied.

The red numbers show the significant differences

There was a statistically insignificant WC, glucose, BP, TG and HDL as shown
correlation between serum irisin levels and in table 4.

Table 4. Correlation between serum Irisin level, general characteristics and biochemical parameters of
metabolic syndrome participants

Metabolic syndrome participants

Characteristics Mean irisin (n=69)
Pearson Correlation (r) Sig. (2-tailed) (p value)
Waist circumferences cm 0.084 0.327
Systolic BP mmHg 0.069 0.422
Diastolic BP mmHg 0.131 0.125
Glucose mg/dl -0.005 0.953
Triglyceride mg/dl 0.017 0.843
HDL mg/dl -0.035 0.686
Bivariate correlation was performed for statistical analyses.
DISCUSSION al found in his study predominate high MS

in male than Female!’. In the current
study, the majority of MS patients had
abdominal obesity and dyslipidemia (high
TG and low HDL-c). This result was
consistent with others as they showed that
the Central obesity appears to precede the
emergence of the other metabolic
syndrome components and plays a critical

This case control study observed that the
MS was highly prevalent among females
with age of equal or more than 40 years.
This was similar with the findings of a
research conducted by Beigh SH et al and
Njelekela MA et al that showed a threefold
increase of MS in Female than Male 15,16.
In contrast by other study done by Jahan et
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role to precede the appearance of the other
metabolic syndrome components'®. Weight
gain, specifically a rise in intra-abdominal
fat storage, which is matched by a greater
waist circumference, causes the metabolic
syndrome phenotype to develop®.

The present study found statistically
insignificant higher mean serum irisin
level with statistically significant higher
prevalence rate of hyperirisenemia among
MS patients compared to healthy
individuals. This result was consistent with
studies done in different parts of the world,
and in contrast, other studies found lower
serum firisin levels in MS patients. It is
reasonable to believe that various
variables, including as body fat, muscle,
and exercise hype, influence circulating
irisin  levels?®®, These results can be
explained by either raised releasing of
irisin by muscle tissue or adipose tissues,
or a compensatory rise in irisin to
overcome underlying irisin resistance in
metabolically sick people. Increased irisin
production from muscles and adipose
tissue in obese individuals is intended to
enhance energy utilization and glucose
homeostasis in order to establish metabolic
balance?!. The hyperirisenemia exhibited
in  metabolic obese persons may be
interpreted as a compensatory strategy to
compensate for the observed irisin
resistance and to enhance the hormone's
anti-obesity  and  anti-hyperglycemic
effects??,

The data from different studies showed a
conflict results regarding the correlation
between mean serum irisin levels and
metabolic syndrome parameters (isolated
or collected). Mean serum irisin was
positively and insignificantly associated
with number of components of MS as the
mean level of irisin was higher as the
number of components was higher. Wu
GZ et al discovered that circulating irisin
levels were positively associated with MS
components?. Moreover, Stengel A et al
2012 shown that Obese patients have
higher circulating irisin levels compared to
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normal weight?*. This rise is thought to be
a physiological purpose to enhance
glucose tolerance and improve insulin
sensitivity among obese subjects. Other
studies showed that Baseline irisin levels
were significantly higher in individuals
who developed prediabetes and DM,
indicating an increased releasing of irisin
from mature adipocytes, which enhanced
activation of glycolysis, thus, uncoupling
in the mitochondria reduces oxidative
respiration®>?, A little research was
conducted to examine the relationship
between serum irisin and lipid profile that
considered as components of MS such as
serum triglyceride and HDL-c level. Liu et
al. reported that serum irisin level was
significant correlated with serum TG and
HDL-c level in healthy non- diabetic
subjects, showing that circulating irisin
may play a preventive function in
cardiovascular  disease?’. Moreover,
Mehrabian Set al. shown that here is no
significant association between serum
irisin levels, serum TG levels, or serum
HDL-c levels?.

CONCLUSSION

The present study conclude insignificant
higher mean serum irisin level and
significant higher prevalence rate of
hyperirisenemia among MS patients
compared to healthy individuals. Mean
serum irisin was positively correlated with
number of components of MS as the mean
level of irisin was higher as the number of
components was higher. Moreover; serum
irisin levels had a positive correlation with
isolated component of MS such as waist
circumference, dyslipidemia and impaired
glucose metabolism.
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