DOI: https://doi.org/10.53350/pjmhs22166628

ORIGINAL ARTICLE

Irisin Level in Salah Adin’s Insulin Resistance Syndrome Patients in View

of Global Controversy

SEDEEM ZEKI SALIH!, SAMI A ZBAAR?, MOHAMED GHALIB ZAKARI®

IM.Sc. Master's Student/Department of Clinical Chemistry/College of Medicine/Tikrit University
2Assistant professor, Department of Biochemistry College of medicine /Tikrit University

3Assistant professor, Internal Medicine, College of Medicine, Tikrit University
Correspondence to: Sedeem Zeki Salih, Email: seddemzeki@st.tu.edu.iq

ABSTRACT

Background: Metabolic syndrome (high blood pressure, hyperglycemia, dyslipidemia, and obesity) is now an international
health problem that impacts about 20 per cent to 25 per cent of the total population and can be worsened in the developing
world, particularly in the Middle East, which is roughly two out of every five Iragis.

The metabolic syndrome has a direct link to many life-threatening diseases, such as cardiovascular disease, early onset of
some cancers, such as colorectal cancer, Chronic liver illnesses, polycystic ovarian syndrome, and others.

Methodology: A case-control study on a total of ninety volunteers (46 males and 44 females), comprising sixty metabolic
syndrome patients (25 males and 35 females), defined in terms of international diabetic federation criteria, and thirty controls, is
to be conducted at Salah Alden general hospital. Adults men and women aged (24-to 65) years who attended Salah Alden's
main hospital outpatient clinics in Tikrit\Irag, from October 2021 to March 2022 were included in the research.

The levels (Irisin, and Insulin) in all research groups and controls are evaluated using an Enzyme-Linked Immune-sorbent
Assay.

Results: Irisin level was significantly higher among controls with a mean of (6.84ng/ml), compared to metabolic syndrome
patient mean (5.71 ng/ml), and significantly negatively correlated to triglycerides level, and non-significantly negatively
correlated with (systolic blood pressure, fasting serum glucose, and waist circumference) and non-significantly positively
correlated to high-density lipoprotein level.

Irisin levels were significantly different among treatment-based groups with the highest mean level among the treatment-free
group (6.8450ng/ml+1.96052), followed by the antihypertensives taking group (5.3340ng/ml+2.99273), and the lowest mean

level was recorded among diabetics (4.8916ng/ml+2.81952).

Conclusion: With the exception of HDL, a high level of Asprosin and a low level of Irisin are strongly linked to metabolic
syndrome and its components. Irisin levels differ amongst metabolic syndrome patients with various therapy groups.
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INTRODUCTION

The deadly quartet of (hypertension, diabetes, dyslipidemia, and
obesity) represents a global health problem that affects
approximately 20%-25% of the population and can be increased in
developing countries, especially in the middle east [1].

A high prevalence of metabolic syndrome was reported in a
study conducted on 3703 participants in Iragq, and published in
2021, with a prevalence of 39.4% [2]. This study’s findings have
confirmed what was reported in previous data collected from Iraqi
cities, Although the study groups were mostly cardiovascular
disease patients or diabetics, except for Irbil study, the prevalence
was high and correlated with the disease in patients who attended
Bagdad medical city [3], and AL-Yarmouk medical center[4], Kirkuk
“Baba Gur Gur Diabetic Center” [5], "Azadi Heart Center" in Duhok
[6], “Coronary care unit in AL-Hussein teaching hospital” AL-
Nasiriya city[4] and Erbil city [7].

The term metabolic syndrome, syndrome X, or insulin
resistance syndrome joins (hypertension, diabetes, dyslipidemia,
and obesity) in one condition that is defined by different criteria’s
“National Cholesterol Education Program ATP [lII"[8, 9],
International diabetic federation 2005 [10], “American Association
of Clinical Endocrinologists” (AACE) [11], and “World health
organization” (WHO) in 1999[12], There are slight differences in
the cut points for the definition criteria’s for each of the four
cornerstones, as based on the population it targets.

In this work IDF criteria would be used since it had been built
to facilitate comparing results with other works, three of the cut-off
points for components summarized in table 1-1 were diagnostic in
this work. The importance of the condition is related to its direct
association with many life-threatening diseases especially
cardiovascular disease, to which, metabolic syndrome and a
sedentary lifestyle are causative

factors [13], and the early onset of some types of cancers
like colorectal cancer, are also associated with metabolic
syndrome [14]. Chronic liver diseases, Fatty liver conditions like
nonalcoholic fatty liver disease (NAFLD) and Metabolic associated

fatty liver disease (MAFELD) [15], and metabolic syndrome, are
also prevalent in women with polycystic ovary syndrome indicating
an association with it [16].

Tissues like adipose tissue and muscles, besides their main
function of storage, thermal conservation, posture maintaining, and
movement, have been addressed with endocrine function,
producing Adipokines and Myokines respectively. Adipokines, for
instance, may contribute to biochemical abnormalities ranging from
dyslipidemia, changes in lipid profile, and cardiovascular diseases,
to insulin resistance and diabetes [17]. Myokines, on the other
hand, secreted from the muscle fibers have an Autocrine and
paracrine effect on muscle size and growth [18].

Based on the large muscle size standing for more than 30%
of the body mass [19], changes in energy expenditure in muscles
would have a potential effect on the metabolic status of the body,
and perhaps it is the protective effect of the active lifestyle [20].

Estimation of the risk for metabolic disease and monitoring
of conditions had been done so far, using the level of biochemical
parameters, triglyceride, cholesterol, high-density lipoprotein and
fasting serum glucose, and nonbiochemical, BMI and waist
circumference, that also have rules in the risk assessment for
cardiovascular diseases (especially central obesity) [21].

Targeting substances secreted from the muscles to evaluate
the metabolic status and physical activity can give an alternative to
the conventional parameters. A decade ago, when Irisin was
discovered and defined for the first time by Pontus Bostro'm in
2012 [22], as an exercise-induced metabolically active peptide that
has effects on the energy expenditure and storage by adipose
tissue leading to browning of the adipose tissue, increase in
energy expenditure and thermogenesis [23].

Irisin is the product of the trance membrane glycoprotein
FNDC5 “Fibronectin type Ill domain containing 5” cleavage, after
gene stimulation by PGC1l-a “Peroxisome proliferator-activated
receptor-gamma coactivator” a family of cell metabolism
regulators, and transcriptional co-activator that mediates metabolic
reactions related to energy, leading to production and cleavage of
FNDC5
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producing lIrisin [22]. Exercise induces the expression of
genes embedded in the skeletal muscles to produce metabolically
active peptides that have effects on energy expenditure and
storage by adipose tissue [24].

Irisin has effects on the browning of the adipose tissue
through stimulation of uncoupling proteinl transcription (UCP1)
also named Thermogenin [22, 25].

An increase in brown adipose tissue means an increase in
energy expenditure in thermogenesis which means the burning of
fatty acids and emitting energy as heat [26]. In other words, the
exercise stimulation of Irisin that involve browning of the adipose
tissue and an increase in UCP1 would have the potential for
protective effects against cardiologic and metabolic disorders [27].
Theoretical relevance of Irisin to metabolic syndrome:
Different tissues release molecules that influence metabolic
activity, Irisin is the product of the muscular tissue that occupies a
large proportion of the body size, the skeletal muscle mass for
instance, in normal-weight persons, represents more than 30% of
the body [28], therefore the large size of skeletal muscle and their
involvement in many physical activities reflects the amount of
energy required to function properly and the impact that skeletal
muscles exert on energy production and consumption which is the
source of the protective effect of the active lifestyle [29].

Irisin is an exercise-induced hormone affecting fat
metabolism and browning of the adipose tissue through stimulation
of uncoupling proteinl transcription (UCP1) also named
Thermogenin [22, 25].

Therefore, understanding the stimulatory and compensatory
mechanisms that regulate the secretion of Irisin in metabolic illness
patients may have implications for the prevention and
management of obesity-related hazards.

Table 1: diagnostic cut-off points for metabolic syndrome

Cut-off point
Component Male [ Female
Waist circumference” >94 cm | >80 cm
Fasting serum glucose >100 mg/dl or specific treatment for DM
serum triglycerides >150mg/ dl
HDL cholesterol <40 mg/dl [ <50mg/di
Systole > 130mm Hg, diastole >85mm Hg
Blood pressure Or specific treatment for HT

*European cut-off points were used according to IDF recommendations
since no data for Arabic communities are available.

METHODOLOGY

Study Design: case-control research on a total of ninety
volunteers, comprising sixty patients and thirty controls, to be
conducted at Salah Alden general hospital. Adult men and females
aged (24-to 65) years who attended Salah Alden's main hospital's
outpatient clinics in Tikrit from October 2021 to March 2022 were
included in the research.

Sampling: Blood samples of about 5ml were taken from each
patient and controls, after overnight fasting and placed in a gel
tube for 20 minutes, centrifuged for 20 minutes at 5000rpm. Then
transferred

into two Eppendorf tubes, one had been used to measure
(Fasting serum glucose, TGL, and HDL), and the other one was
frozen at (-20C°) for measurement of Irisin and insulin levels by
ELISA.

Calculation of Result: Draw the best fit curve across the points on
the graph by plotting the mean OD for every standard on the
vertical (Y) axis corresponding to the concentration on the
horizontal (X) axis. These analyses are usually accomplished with
machine curve-fitting systems, and regression analysis may be
used to identify the optimal fit line.

Statistical Analysis: SPSS v26 (Statistical Package for Science
Services), was used to perform computerized statistical analysis
using Comparison, and this was carried out using; a T-test, one-
way ANOVA, and Probability (P-value). The P-value < 0.05 was
considered statistically significant (S), less than 0.01 considered
very significant (VS), and greater than 0.05 considered non-

significant.

RESULTS

A high proportion of the study group was already on treatment for
specific chronic diseases, as (88%) of the metabolic syndrome

positive group were diagnosed with one or more of (diabetes,
hypertension, or hyperlipidemia), figure (1).

Chronic disease distribution

wNo chronic disease
w Diabetic

u hypertensive

w Hyperlipidemia

w Multiple chronic
diseases

Figure 1: distribution based on the presence of chronic diseases.

Serum Irisin: Irisin level measured in (ng/ml) was significantly
higher among controls with a mean of (6.84ng/ml), compared to
metabolic syndrome patient mean (5.71 ng/ml) at P<0.05, as
shown in figure (2).

Irisin

NO. MEAN

STD. DEVIATION

= patients = controls

Figure 2: Irisin level mean difference, P <0.05.

There was no variation in the mean level of Irisin across age
groups of individuals with metabolic syndrome.

In contrast, (diabetic and hypertensive) subgroups of
metabolic syndrome patients had substantially lower Irisin levels
than controls (p 0.05), figure (3).

Chronic disease patients mean variation

DIABETICS HYPERTENSIVES

CONTROLS

#»No. = Mean = Std. Deviation

Figure 3: Irisin level mean difference in chronic disease patients, P<0.05.
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Insulin resistance: HOMA-IR was determined using insulin levels
obtained from ELISA data according to the following formula:
HOMA-IR ={insulin(u/ml)xserum glucose (mg/dl)y405
As demonstrated in figure (4), insulin resistance was
considerably greater in the study group, with a mean of 3.12,
compared to 1.38 in the control group (p<0.05).

HOMA-IR
312 1.38 258— 05851
—_—
MEAN STD. DEVIATION

= patient = control

Figure 5: HOMA-IR mean difference between patients and controls at
p<0.05.

Correlations of the Irisin with the measured parameters: There
was a significant negative correlation between Irisin and
triglycerides levels, a non-significant negative correlation with
systolic blood pressure, waist circumference, and fasting serum
glucose, and a non-significant positive correlation with HDL-
cholesterol level.

In contrast, there was a highly significant positive correlation
between HOMA-IR and waist circumference and significant
positive correlation with triglycerides, and non-significant positive
correlation with systolic blood pressure, and non-significant
negative correlation with HOMA-IR, table (3).

Table 3: Correlations of the Irisin and HOMA-IR with the other parameters of
metabolic syndrome

HOMA-IR Irisin
SBP 0.207 -0.028
wcC .305™ -0.146
TGL .263" -.228*
HDL -0.192 0.199
FBS .588" -0.147

"p<0.05 or significant correlation, “P<0.01 or highly significant correlation

Table 2: summary of the measured parameters comparing patients and
controls.

Parameter Patients mean level Controls mean level p-value

Fasting

serum 157.46 mg/dI+79.99 84.25 mg/dI+7.94 <0.05

glucose

serum 177.9 mg/di£106.23 | 92.15 mg/dI+30.08 <0.05

Triglycerides

HDL- 34.23 mg/di+9.77 44.27 mg/di£9.95 <0.05

cholesterol

Insulin level 7.98mIU/L+5.00 6.61+2.55 >0.05

HOMA-IR 3.12+2.58 1.38+0.51 <0.05

Irisin 5.71+2.85 6.85+2.63 <0.05
DISCUSSION

88 per cent of MetS patients were currently getting treatment for
one or more chronic conditions. (diabetes, hypertension,
hyperlipidemia), actuality, chronic disorders, particularly type 2
diabetes and hypertension, or specialized therapy for them are
included in the IDF inclusion criteria for the diagnosis of metabolic
syndrome [30], Consequently, it supports their significant incidence
among individuals with metabolic syndrome. As determined by (M.
Masriadia et al.) in 2022, Type2 DM and HT are regarded as
determinants for the occurrence of metabolic syndrome [31].

There is no consensus regarding Irisin level in metabolic
disease in general and metabolic syndrome in particular, as some
studies have indicated an elevated level, such as (F. H. Rizk,
2016), which concluded that the serum Irisin level is elevated in
metabolic syndrome patients and has a positive correlation with
insulin resistance and triglycerides [32], Although (B. Osama et al.,
2021) found a negative connection between insulin resistance and
Irisin levels in metabolic syndrome patients, Irisin levels were lower
in metabolic syndrome patients than in healthy controls [33],
Unexpectedly, (C.-Z. Wu et al in 2021) in research of school-aged
metabolic syndrome patients, no link was found between Irisin
level and metabolic syndrome, while correlations with metabolic
syndrome components in males and girls varied [34].

There have been several proposed causes for these
variations, including:

. Different populations on whom research was conducted.

. Fat distribution in patients, regardless of whether they have
central obesity or a high BMI.

. Some studies have small sample sizes, etc.

Under this experiment, Irisin level measured in (ng/ml) was
significantly higher among controls with a mean of (6.84ng/ml),
compared to metabolic syndrome patient mean (5.71 ng/ml) at
P0.05, in conformity with the study results of (B. Yan, X. et al) from
2014, which were based on the outcomes of more than 1000
participants [35], (A. S. Huerta-Delgado, et al. in 2021) [36], and
(B. Osama, et al. in 2021) [33].

A significantly lower mean level of Irisin reported in this study
among diabetics compared to controls agreed with findings of a
meta-analysis conducted by (R. Song, X. et al 2021) [37].

Hypertensive patients Irisin level mean was also significantly
lower than that of the control group, disagreeing with (T.
Miazgowski, et al.) findings in 2021, which claimed that the Irisin
level is normal [38].

The source of this disagreement may be the lowering effect
of the metabolic syndrome itself on the Irisin level as shown earlier
by results of (B. Yan, X. et al) in 2014 [35], (B. Osama, et al. in
2021) [33], and findings of (A. S. Huerta-Delgado, et al. in 2021)
[36], since all hypertensives included in this comparison was
metabolic syndrome patients.

CONCLUSION

A low level of Irisin is associated with metabolic syndrome. The
presence of Chronic diseases like T2DM and HT with metabolic
syndrome may interfere with Irisin level and its correlations with
metabolic syndrome components and can be the source of the
global disagreement.

Recommendations: Further study for the effect of chronic disease
or treatment for them taken by the metabolic syndrome patients on
the Irisin level, and its correlation with the components of metabolic
syndrome.

REFERENCES

1. Ansarimoghaddam, A., et al., Prevalence of metabolic syndrome in
Middle-East countries: Meta-analysis of cross-sectional studies.
Diabetes & Metabolic Syndrome: Clinical Research & Reviews, 2018.
12(2): p. 195-201.

2. Pengpid, S. and K. Peltzer, Prevalence and associated factors of
metabolic syndrome among a national population-based sample of
18-108-year-olds in Irag: results of the 2015 STEPS survey.
International Journal of Diabetes in Developing Countries, 2021.
41(3): p. 427-434.

3. Al-Azzawi, O.F., Metabolic syndrome; comparing the results of three
definition criteria in an Iragi sample. AL-Kindy College Medical
Journal, 2018. 14(2): p. 7-12.

4. MOTAR, B.A., Relation between Metabolic syndrome and acute
coronary syndrome and arrhythmia in AL-Nasiriya city/Irag. University
of Thi-Qar Journal, 2017. 12(2): p. 79-93.

5. Kamal, B.J., W.M. Ali, and A.S. Helal, The Prevalence of Metabolic
Syndrome among Type 2 Diabetic Patients according to NCEP ATP
Il and IDF at Baba GurGur Diabetic Center, Kirkuk, Iraq.

6. Mahmood, A.M., M.H. Ahmed, and J.B. Mohammad, Prevalence of
metabolic syndrome in angiographically confirmed coronary artery

630 PJMHS Vol 16, No. 06, Jun 2022



S. Z. Salih, S. A Zbaar, M. G. Zakari

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

disease. Medical Journal of Babylon, 2018. 15(4): p. 310.

Ismael, S.A., H.F. Ahmed, and M.T. Hasan, Prevalence of metabolic
syndrome in a sample of population in Erbil city, Irag. Zanco Journal
of Medical Sciences (Zanco J Med Sci), 2016. 20(2): p. 1280-1287.
James, M., et al., Association between metabolic syndrome and
diabetes mellitus according to International Diabetic Federation and
National Cholesterol Education Program Adult Treatment Panel IlI
criteria: a Cross-sectional study. Journal of Diabetes & Metabolic
Disorders, 2020. 19(1): p. 437-443.

Stone, N.J., S. Bilek, and S. Rosenbaum, Recent national cholesterol
education program adult treatment panel Il update: adjustments and
options. The American journal of cardiology, 2005. 96(4): p. 53-59.
Alberti, G., et al., The IDF consensus worldwide definition of the
metabolic syndrome. International Diabetes Federation. 2006.
Sindrome metabdlico en pacientes con cancer de préstata en
tratamiento con bloqueo androgénico, 2019. 83.

Einhorn, D., American College of Endocrinology position statement
on the insulin resistance syndrome. Endocrine practice, 2003. 9: p. 5-
21.

Alberti, K.G., International diabetes federation task force on
epidemiology and prevention; hational heart, lung, and blood institute;
American heart association; world heart federation; international
atherosclerosis society; international association for the study of
obesity: harmonizing the metabolic syndrome: a joint interim
statement of the international diabetes federation task force on
epidemiology and prevention; national heart, lung, and blood institute;
American heart association; world heart federation; international
atherosclerosis society; and international association for the study of
obesity. Circulation, 2009. 120: p. 1640-1645.

Jasiukaitiené, V., et al., The impact of metabolic syndrome and
lifestyle habits on the risk of the first event of cardiovascular disease:
Results from a cohort study in lithuanian urban population. Medicina,
2020. 56(1): p. 18.

Chen, H., et al., Metabolic syndrome, metabolic comorbid conditions
and risk of early-onset colorectal cancer. Gut, 2021. 70(6): p. 1147-
1154.

Lim, S., J.-W. Kim, and G. Targher, Links between metabolic
syndrome and metabolic dysfunction-associated fatty liver disease.
Trends in Endocrinology & Metabolism, 2021. 32(7): p. 500-514.

de Medeiros, S.F., et al., The role of visceral adiposity index as
predictor of metabolic syndrome in obese and nonobese women with
polycystic ovary syndrome. Metabolic Syndrome and Related
Disorders, 2021. 19(1): p. 18-25.

Kumari, R., S. Kumar, and R. Kant, An update on metabolic
syndrome: Metabolic risk markers and adipokines in the development
of metabolic syndrome. Diabetes & Metabolic Syndrome: Clinical
Research & Reviews, 2019. 13(4): p. 2409-2417.

Severinsen, M.C.K. and B.K. Pedersen, Muscle—organ crosstalk: The
emerging roles of myokines. Endocrine reviews, 2020. 41(4): p. 594-
609.

Kim, J.A., et al., Proportion and characteristics of the subjects with
low muscle mass and abdominal obesity among the newly diagnosed
and drug-naive type 2 diabetes mellitus patients. Diabetes &
Metabolism Journal, 2019. 43(1): p. 105-113.

Scariot, P.P., et al., Aerobic training associated with an active lifestyle
exerts a protective effect against oxidative damage in hypothalamus
and liver: The involvement of energy metabolism. Brain Research
Bulletin, 2021. 175: p. 116-129.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Xue, R., et al., Abdominal obesity and risk of CVD: a dose-response
meta-analysis of thirty-one prospective studies. British Journal of
Nutrition, 2021: p. 1-11.

Bostrom, P., et al., A PGC1-a-dependent myokine that drives brown-
fat-like development of white fat and thermogenesis. Nature, 2012.
481(7382): p. 463-468.

Vliora, M., et al., Irisin regulates thermogenesis and lipolysis in 3T3-
L1 adipocytes. Biochimica et Biophysica Acta (BBA)-General
Subjects, 2022: p. 130085.

Huh, J.Y., The role of exercise-induced myokines in regulating
metabolism. Archives of pharmacal research, 2018. 41(1): p. 14-29.
Kutsche, H.S., R. Schreckenberg, and K.-D. Schliter, Uncoupling
proteins in striated muscle tissue: Known facts and open questions.
Antioxidants and Redox Signaling, 2022(ja).

Wang, Z., et al., Energy metabolism in brown adipose tissue. The
FEBS Journal, 2021. 288(12): p. 3647-3662.

Hartmann, M., et al., Combined cardioprotective and adipocyte
browning effects promoted by the eutomer of dual sEH/PPARy
modulator. Journal of Medicinal Chemistry, 2021. 64(5): p. 2815-
2828.

Kim, H.K., et al., Comparison of muscle mass and quality between
metabolically healthy and unhealthy phenotypes. Obesity, 2021.
29(8): p. 1375-1386.

Mengeste, A.M., A.C. Rustan, and J. Lund, Skeletal muscle energy
metabolism in obesity. Obesity, 2021. 29(10): p. 1582-1595.

Alberti, K.G.M.M., P. Zimmet, and J. Shaw, Metabolic syndrome—a
new world-wide definition. A consensus statement from the
international diabetes federation. Diabetic medicine, 2006. 23(5): p.
469-480.

Masriadi, M., F.A.G.RK. Adam, and H. handayani Indrus.
Determinants of Metabolic Syndrome (Hypertension and Diabetes
Mellitus Type 2). in 3rd International Scientific Meeting on Public
Health and Sports (ISMOPHS 2021). 2022. Atlantis Press.

Rizk, F.H., S.A. Elshweikh, and A.Y. Abd EI-Naby, Irisin levels in
relation to metabolic and liver functions in Egyptian patients with
metabolic syndrome. Canadian journal of physiology and
pharmacology, 2016. 94(4): p. 359-362.

Osama, B., et al., Serum irisin with metabolic syndrome, type II
diabetes, and insulin resistance. Journal of Current Medical Research
and Practice, 2021. 6(3): p. 318.

Wu, C.-Z., et al., The relationship of irisin with metabolic syndrome
components and insulin secretion and resistance in schoolchildren.
Medicine, 2021. 100(5).

Yan, B., et al., Association of serum irisin with metabolic syndrome in
obese Chinese adults. PloS one, 2014. 9(4): p. €94235.
Huerta-Delgado, A.S., et al., Serum irisin levels, endothelial
dysfunction, and inflammation in pediatric patients with type 2
diabetes mellitus and metabolic syndrome. Journal of diabetes
research, 2020. 2020.

Song, R., et al., Lower levels of irisin in patients with type 2 diabetes
mellitus: A meta-analysis. Diabetes Research and Clinical Practice,
2021. 175: p. 108788.

Miazgowski, T., et al., Associations of circulating irisin with 24-h blood
pressure, total and visceral fat, and metabolic parameters in young
adult hypertensives. Archives of Endocrinology and Metabolism,
2021. 65: p. 137-143.

PJMHS Vol. 16, No. 06, Jun 2022 631



