SEBHA UNIVERSITY JOURNAL OF JOURNAL OF MEDICAL SCIENCES VOL.16 No. 2 2021

DOI: 10.51984/;0ms.v1612.1744

(;%Pﬂwﬁ,

Journal homepage: www.sebhau.edu.ly/journal/index.php/joms

NTOT R )

Ledatl o glall Lo Anals> Ame
Journal of Medical Sciences

An Insight Into Irisin Role In Gynecology and Obstetrics, A Review Article

*\Wassan Nori?, Bahaa.A.Hadi®, Alaa Ibrahim Ali?

aDepartment of Obstetrics and Gynecology College of Medicine Mustansiriyah University, Baghdad, Irag, 10052
bDepartment of Oral maxillofacial medicine,Karbala University, Karbala, Iraq

Keywords: ABSTRACT
Fetal growth A transmembrane protein known as FNDC5 was identified in skeletal muscle, the heart, and the
Irisin

Osteoporosis
Preeclampsia

brain in 2002. A paper in 2012 described a cleaved protein called irisin is generated in response to
exercise and may mediate some of exercise's positive benefits. Many articles have been published
since then that have looked at the roles of irisin. Adipose tissue and metabolism have piqued
researchers' attention because of their roles in the browning of white adipose tissue, which improves
glucose homeostasis, obesity, type 2 diabetes, and atherosclerosis. Irisin's possible functions in bone
remodelling and the brain have recently been discovered, including consequences that might be
linked to Alzheimer's disease. Using novel markers to define disease pathophysiology reveals
essential areas of concern for earlier diagnosis. Resulting in better treatment approaches and
preventative strategies for illnesses affecting humans. This review examines various yet-to-be-
determined applications and inconsistencies. We critically analyze current information and outline
alternative ways to overcome existing uncertainties.
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Irisin is a recently identified hormone; stored in a precursor form in
muscles; fibronectin Type Ill Domain contains 5 (FNDC5) protein
[1]. It is activated by cleavage into proteolytic protein (irisin) before
its secretion into the bloodstream. It was first discovered in rodents
by Bostrém and colleagues in 2012. Irisin promotes a healthy
metabolic process, induces thermogenesis, browns white adipose
tissue resulting in positive energy balance, reduces body weight, and
improves glucose homeostasis [2-3].

Furthermore, it exhibits anti-inflammatory, anti-apoptotic and anti-
oxidative properties, which forms the elementary steps in the
beginning, progression of many metabolic-related diseases [4].

It was extensively studied as a promising therapeutic agent for Type
Il diabetes and obesity. The expression of plasma irisin in skeletal
muscle is primarily regulated by exercise and physical activity, a
point of interest in clinical practice. Irisin is not a myokine only but
an adipokine as well; both muscles and fatty tissues produce, making
it a plausible marker for the integrity of muscle-fat-bone units
integrity in osteoporosis-related research [4-5].

Irisin was proposed to have a defensive action against vascular
injuries caused by atherosclerosis, hypertension, and diabetes. Its
effect on increasing energy expenditure and improvement of insulin
resistance alleviates endothelial cell injury. Moreover, It enhances
endothelial cell proliferation and modulates smooth muscle cell [6].
Irisin was also separated from the human placenta and implicated in
the abnormality of fetal growth patterns and early childhood.

The remarkable associations of irisin to metabolic diseases and
important metabolic health issues devastating modern society; can
contribute to discovering novel markers. However, few are known
concerning the regulatory actions of irisin. This review will discuss
the extraordinary actions and correlation that this new adipocytokine
has regarding important metabolic health problems that empathize
with women's health. Thus, opening the window for irisin related
approaches aimed to promote women health.

Irisin and osteoporosis

Osteoporosis (OP) is a metabolic disease described 200 years and
still fascinate researchers until now [7]. It is characterized by reduced
bone mineral density and a T-score <—2.5. Commonly affect the

older populace yet has a particular impact on postmenopausal women.

Menopause is an aetiological risk for OP. At this challenging time,
women suffer climacteric changes and hormonal depletion. Other
risk factors include ethnicity, age, associated medical diseases,
family history and drugs that implicate bone metabolism [8].
Previously OP screening and diagnosis relied on radiological
imaging via Dual-energy X-ray absorptiometry (DEXA) scanning.
Aiming for earlier diagnosis, researchers suggested biochemical
screening. Indeed OP was a disease that is better prevented than
treated. Yan et al . declared that older women have lower
concentrations of irisin than healthy controls [9]. Wu et al. study
discussed simial results, although his analysis recruited both genders,
not only older women [10]. Singhal V et al. reported lower irisin
values for young amenorrheic women compared to menstruating
control [11].

Irisin improvement to bone strength is portrayed through multiple
pathways. First, Irisin positively stimulates bone-forming markers
via enhancing Myoblast differentiation to osteoblast (bone-forming
cells) [12]. Second, it reduces osteoclast (bone resorption cells). Thus
it contributes to strengthing mineral bone density. Moreover, it
increases vascularity of the periosteum among the long bones, one of
which is the hip bone. A common site for osteoporotic fragility
fractures in postmenopausal women [13]. The ageing process,
hormonal changes associating with menopause, sedentary lifestyle in
the older populace and the decrease in physical activity all afflict
muscle mass into wastage. Weakening of muscle will consequently
weaken bone. Irisin suggested linking bone-muscle cross-talk;
experiments in rats' models suggest a similar correlation in humans
[14]. The imbalance between anabolic and catabolic activity inside
bony structures is another proposed OP hypothesis, that imbalance
renders the scale to catabolism consequently manifested as
osteoporosis. Roomi et al. study discussed lower plasma levels of
irisin as a marker for oxidative stress that contributed to OP changes
in postmenopausal women [15]. The influence of irisin in neuronal
cell development and function is receiving more attention in

neurodegenerative disorders such as Alzheimer's and Parkinson's.
This might be the missing point defining the link between healthy
brains and physical activity [16].

In summary, irisin was investigated not as a marker but as a
therapeutic agent in the OP with promising results regarding neuronal
and muscle disease.

Irisin and preeclampsia

Preeclampsia (PE) is a pregnhancy-specific syndrome described in
400 BC by Hippocrates. Defined as new-onset hypertension and
presence of proteinuria in previously normotensive pregnant females
after completed 20 weeks of pregnancy. In the absence of proteinuria,
new-onset hypertension associated with end-organ dysfunction can
diagnose PE [17]. The global incidence of PE is 5% to 10 %. The
syndrome is characterized by vasospasm, hemoconcentration, and
ischemic changes in the placenta, brain, liver, and kidney [18].

It is primarily a placenta disease with a grave feto-maternal
complication that extend far below the pregnancy period. Till now,
the exact aetiology of preeclampsia remains vague. A better
understanding of its pathophysiology can improve our prediction and
enhance obstetric care [19]. FNDCS5; irisin precursor was found in
the placenta of normal pregnancies, and its levels scored low in
preeclamptic women compared to healthy controls. It was presented
as a possible marker in preeclampsia. Pregnancy is a state of anabolic
condition where positive energy balance is noticed and the marked
accumulation of adipose tissue [20]. As pregnancy advances, irisin
levels increase, and it exhibits a linear relationship with increasing
insulin resistance. Irisin rise in pregnancy was accredited to the
placenta [21].

Other researchers speculated that increment is a compensatory
reaction due to insulin resistance proved by other markers as leptin.
Such an increase was the reason behind decreases in body
temperature and fat gaining in pregnancy [22]. Studies addressed
irisin role in preeclampsia and provided conflicting results. Some has
found significant correlations with maternal blood pressure and
proposed its role in regulating blood pressure [23] others gave
opposing result [24].

A trend of low serum irisin was correlated to the incidence of PE.
However, all studies agreed it fails to be statistically significant [22-
24]. Zhang et al. evaluated the role of irisin in discriminating the
severity of PE and declared that it was not a useful marker [23].
Foda et al. reported that irisin levels were lower in mild preeclamptic
than normotensive controls, and it showed higher values among
women who gave birth vaginally than those delivered by cesarean
section [25].

The reason behind the conflicting result in reporting irisin correlation
may be explained by many factors that affect its estimation; physical
activity, body fat composition, type of food intake and time of
sampling all were influential factors to its release. So patients should
all be fasting, resting, and sampling should be done simultaneously
for all [26].

In summary, serum irisin can serve as a potential marker for
screening those destined to develop PE. However, its therapeutic role
is yet to be discovered.

Irisin and fetal growth pattern

The control of fetal growth is complicated, influenced by maternal,
placental, and fetal factors. The supply of nutrients and oxygen to the
fetus through the placenta is critical for proper fetal development
[27]. The inability of a fetus to develop according to its genetic
potential is known as abnormal fetal growth. The fetus might be large
or small for date [28]. Ultrasonic fetal measurements are used to
determine the fetal growth trend. Fetal size is measured in terms of
its size for gestational age and is shown on percentile charts based on
both gestational ages as well as birth weight [29]. Recent studies have
investigated irisin role as a regulator of fetal growth pattern for a
possible association.

Al-Maini et al. conducted a prospective case-control study
recruiting women in 37+0 to 40+6 weeks of a singleton pregnancy,
divided into three sub-groups based on fetal growth milieu confirmed
by ultrasound examination: Small, adequate, and large for a date.
Serum level of irisin was evaluated for mothers and newly delivered
babies [30]. The analysis revealed that small and growth-restricted
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fetuses had significantly lower serum irisin levels than other groups.
Although irisin scored high in large for date infants, it fails to show
statistical significance versus adqueuant size infants, in accordance
with other studies [31]. The gestational age was non-influential in
regards to the serum irisin level; Keles et al. study reported similar
significant differences among gestational age of 34 weeks between
small and adquent sized fetuses [32]. Maternal serum irisin showed
no meaningful differences across the three subgroups, which imply
that it has no role in the disturbed metabolic activity associating small
and FGR [33]. Upon correlating serum irisin levels to the neonatal
birth weight, it showed a positive correlation (weight, Ponderal and
index customized centile) [30]. Moreover, serum irisin was
accredited for controlling new bone thermal temperature regulation
by browning adipose tissues through the non-shivering mechanism;
mediated via irisin [34]. The growth of large for date fetuses in the
neonatal period showed slower weight gain than adquent size, which
may be attributed to the higher energy expenditure observed in those
babies; function mediated by irisin [35].

In conclusion, irisin is linked to growth regulation for the fetus in
utero and early infancy. It is recommended as a predictor marker for
the abnormal fetal growth pattern.

Conclusion

This study has provided evidence of the possible application of the

newly discovered adipocytokine in gynaecology and obstetrics.

Although irisin's value has not explored in full, many of its

application is still diagnostic. Remarkable therapeutic advancement

has been made in OP related research and in diabetes. Many
diagnostic markers exist the debut is exploring the best applied for
clinical practice.

Abbreviations and Acronyms

OP=0steoporosis

PE=Preeclampsia

DEXA= Dual-energy X-ray absorptiometry
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