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Background: Early prediction of preeclampsia represents a big dilemma for obstetricians, but the discovery of a novel biomarker highlights
the way for its prediction during the early stage of the pregnancy. Objective: The objective of this study was to evaluate serum irisin levels
in preeclamptic and healthy pregnant women in the third trimester of pregnancy. Materials and Methods: This study was a prospective
case—control study conducted at Al-Yarmouk Teaching Hospital during the period from October 1, 2017, to May 1, 2018. Totally 80 pregnant
women were enrolled in the study; 40 of them were preeclamptic patients and the other 40 were healthy pregnant women assigned as a control
group. Serum irisin levels were measured to all participants by enzyme-linked immunosorbent assay method. The results were compared for both
groups. Results: Serum irisin was lower in preeclamptic patients compared to controls (280.7 vs. 311.3 ng/L, respectively), but the difference
was not statistically significant as the P value was 0.189. Conclusion: Irisin might be involved as a biomarker for pregnancy-associated

problems such as preeclampsia.
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INTRODUCTION

Preeclampsia is a unique disorder of human pregnancy with
a significant impact on maternal and perinatal morbidity and
mortality worldwide.!l The etiology of the disease is unknown;
however, several studies have reported that this condition
results due to abnormal placentation and fetomaternal unit
perfusion with widespread maternal endothelial dysfunction.!
For early detection of the disease, several biomarkers and their
association to preeclampsia have been studied.™

Irisin is an adipomyokine that is newly discovered; it regulates
the transformation and differentiation of fatty tissue.[ Studies
have demonstrated that irisin is a product of fibronectin type I11
domain containing protein 5 (FNDC5).5 Irisin has a defensive
role against many vascular insults by enhancing endothelial cell
proliferation and smooth muscle cell phenotype modulation.”-1%!
Recently, Garcés et al. concluded that irisin’s precursor FNDCS
is found in the tissues of placenta including syncytiotrophoblast
and cytotrophoblast cells of normal pregnancies.!''! They also
found that circulating irisin levels were lower in pregnancies
complicated by preeclampsia compared to normal healthy
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pregnancies in the third trimester; furthermore, Joung ef al.
found negative association between serum irisin levels in
the umbilical cord blood and preeclampsia among singleton
neonates. This may suggest that in preeclampsia, altered serum
irisin levels may be related to the abnormal placentation and/or
placental insufficiency.!'':!

Currently, available evidence concerning the effect of
adiposity and obesity markers on circulating irisin has been
controversial.''*'1 These conflicting views underscore the need
for studies on the possible link between irisin and preeclampsia
independent of body mass index (BMI) and to address the
possible application of irisin as a biomarker in clinical practice.

The aim of the current study was to investigate the levels of
serum irisin in a sample of Iraqi women with normotensive and
preeclamptic pregnancies in their third trimester of gestation.
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MarteriaLs AND METHODS

A prospective case—control study was performed in
Irag-Baghdad city at Al-Yarmouk Teaching Hospital,
Department of Obstetrics and Gynecology during the period
from October 1, 2017, to May 1, 2018. The protocol of the
study was approved by the Local Medical Research Ethics
Committee of AL-Yarmouk Teaching Hospital, Department
of Obstetrics and Gynecology. Informed consent was obtained
from all participants before embarking them in the study.
The study population was 80 Iraqi pregnant women in their
third trimester of singleton pregnancy with living fetus; their
gestational age ranged from 28 to 40 weeks, the weeks of
gestational was calculated from the last menstrual period and
confirmed by early sonographic examination taken during the
first trimester of pregnancy.

Two groups were defined: the control group included 40
pregnant women with singleton uncomplicated normotensive
pregnancies presented for routine antenatal visits or pregnant
women admitted for elective cesarean section and the study
group included other 40 preeclamptic pregnant women who
were diagnosed at the time of admission. The women in both
groups were matched for maternal age, BMI which has been
calculated by the standard equation (kg/m?) from data already
collected from antenatal records, gestational age, and parity.
The exclusion criteria were pregnant women with diabetes
mellitus, chronic liver or renal disease, cancer, chronic cardiac
disease, active labor, pregnancies with infection, multiple
gestation, intrauterine growth retardation, intrauterine death,
and microsomia.

Preeclampsia was defined as blood pressure >140 mmHg
systolic or >90 mmHg diastolic measured at two separate
occasions at 4—6 h apart after 20 weeks of gestation in
previously normotensive woman and 1+ proteinuria in dipstick
reading, or in the absence of proteinuria, recently discovered
hypertension with the new onset of any of the following:
thrombocytopenia (<100,000/ul), renal impairment (serum
creatinine concentrations >1.1 mg/dL), liver dysfunction
(elevated blood concentrations of liver enzymes to twice
normal concentration), pulmonary edema, and cerebral or
visual symptoms.['®!

A volume of 7 ml blood samples were taken from all
participants after overnight fasting by standard peripheral
venipuncture techniques. Five ml of the collected blood
was sent for general investigations including: blood group
and rhesus factor, complete blood count, liver function test
(serum glutamic oxaloacetic transaminase, serum glutamic
pyruvic transaminase, total serum bilirubin, and serum
alkaline phosphatase), renal function test (blood urea and
serum creatinine), and serum uric acid. The other 2 ml were
used for determination of irisin levels. The collected blood
samples were transferred into plane tubes allowed to clot
at room temperature for 10-20 min, and then, the clotted
blood was centrifuged for about 20 min. Serum samples were
stored at —80°C until the analyses were performed. Irisin

serum concentration was measured using the enzyme-linked
immunosorbent assay (ELISA) kits (Shanghai Yehua Biological
Technology Co., Ltd, Shanghai, China) in accordance with the
manufacturer’s instructions. To assay, the specimen, 40 pL of
human serum was required. The kit uses ELISA based on biotin
double antibody sandwich technology to assay Human Irisin.

Statistical analysis

Analysis of data was carried out using the Statistical
Package for the Social Sciences version 25 (IBM Company,
Armonk, New York, USA). The data were presented as
mean and standard deviation for normally distributed data
and median and interquartile range for irisin as it was not
normally distributed. Student’s #-test (two-tailed) was used
to compare the continuous variables between study groups.
Mann—Whitney U-test nonparametric test was used to compare
irisin levels between the study groups. Pearson’s correlation
was used to assess the correlations of irisin with demographic
and other parameters while Spearman’s correlation used for
the association of irisin level with systolic and diastolic blood
pressure. The correlation was considered weak when the
coefficient of correlation (r) (0-0.3), moderate if (= 0.3-0.7)
and strong when (r > 0.7), if the correlation preceded by (+)
sign then the correlation is direct or positive, while if it was
preceded by (—) sign then the correlation is inverse or negative.
A level of P <0.05 was significant.

ResuLts

Regarding Table 1, it demonstrates that there was no significant
difference between the study groups regarding the age, parity,
BMI, and the weeks of gestation, as P> 0.05.

Table 2 and Figure 1 show that systolic and diastolic blood
pressure were higher among cases compared to controls and
the difference was statistically significant as the P<0.001, but
serum irisin level was higher among control group even if it
failed to reach significant level as the P> 0.05.

Figures 2 and 3 show the association curve (scatter-plot graph
according to Spearman’s correlation) between serum irisin and
both systolic and diastolic blood pressure according to study
groups. It appears that systolic and diastolic blood pressures
were significantly higher among cases, but the irisin level
was higher among the control group even if it failed to reach
significant level. Nevertheless, neither systolic nor diastolic
blood pressure had significant association with serum irisin.

Table 1: Comparison of main parameters between study
groups

Parameters Mean=SD P
Cases (n=40) Controls (n=40)

Age (years) 25.3+6.2 27.3+6.9 0.187

Parity 1513 17413 0.492

BMI (kg/m?) 22.5+1.7 22.9+3.6 0.576

Week of gestation 33.7+£3.4 33.5+2.8 0.804

SD: Standard deviation, BMI: Body mass index
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Regarding Table 3, it demonstrates the correlation of irisin
levels with demographic and other clinical parameters, which
were not significant.

Discussion

Till now, the etiology of preeclampsia remains vague with
a lot of debates and represents one of the mysteries of our
time.l"”! A better understanding of the pathophysiology of
preeclampsia can result in the improvement of the outcome
of pregnancy.?” Unfortunately, there is no approved clinical
screening or diagnostic tool for preeclampsia, but the discovery
of new biomarkers has revolutionized the prediction of this
syndrome.l In the current study, the relationship between the
levels of irisin and preeclampsia has already been studied.
Serum irisin levels during the third trimester were found to be

1400.00
%1333 4
1200.00
g
a 1000.00
&
T
& 80000
&
—
5 60000
=
A 40000
307 3113
200.00
00
Cases Controls

Figure 1: Comparison of irisin level between study groups

lower in preeclamptic women than normotensive pregnancy,
but the difference was statistically not significant. The above
data are in agreement with the results obtained by Garcés et al.
in 2014 and with the findings reported by Zhang et al. who
studied the difference in serum irisin level between all types of
preeclampsia and they concluded that there was no significant
difference between mild and severe preeclamptic patients and
normotensive healthy pregnant women. They also measured
irisin levels in all trimesters, and they found no statistical
difference.!!?!1 On the other hand, Foda et al. in 2017 reported
that serum level of irisin was lower in mild preeclamptic than
normotensive controls and it was higher in patients delivered
vaginally than those who delivered by cesarean section. They
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Figure 2: Association curve of irisin level with systolic blood pressure
in both study groups

Table 2: Comparison of blood pressure and irisin levels between study groups

Parameters Mean=SD P

Cases (n=40) Controls (n=40)
Systolic blood pressure (mmHg) 150.3£10.3 117.5+8.4 <0.001*
Diastolic blood pressure (mmHg) 100+8.5 69.8+7.7 <0.001*
Parameters Median (1QR) Pm

Cases (n=40) Controls (n=40)
Irisin level (ug/L) 280.7 (224.8-351) 311.3 (256-471.6) 0.189
"Mann—Whitney U nonparametric test *Significant at 0.05 level by student’s #-test. SD: Standard deviation, IQR: Interquartile range
Table 3: Pearson’s correlation of irisin with demographic and other parameters, (7=80)
Parameters Irisin level (ug/L)

Cases (n=40) Controls (n=40)
Correlation coefficient P Correlation coefficient P

Age (years) 0.215 0.183 -0.117 0.474
Parity -0.052 0.751 —0.129 0.426
BMI (kg/m?) -0.203 0.208 0.09 0.582
Week of gestation 0.106 0.514 —0.054 0.741
Systolic blood pressure (mmHg) —-0.059 0.719 0.252 0.117
Diastolic blood pressure (mmHg) 0.035 0.83 0.112 0.49

BMI: Body mass index
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Figure 3: Association curve of irisin level with diastolic blood pressure
in both study groups

also found that serum irisin level increased after vaginal
delivery and its level was higher at the end of delivery than
at the early stage.l?”

In this study, the blood pressure (both systolic and diastolic)
was highly elevated in preeclamptic patients compared to
normotensive controls and the difference was significant with
a P<0.001. Nevertheless, neither systolic nor diastolic blood
pressure had significant association with serum irisin. Zhang
et al.? found that serum irisin was negatively associated with
systolic and diastolic blood pressure and concluded that irisin
may regulate blood pressure level in preeclapmtic patents, what
was different from the results of the current study.

In the present study, the target groups were those who were
not in active labor; this aimed to minimize its effect on irisin
level. Foda et al. in 2017 studied the relation between vaginal
delivery and serum irisin level and they found that the stress
of labor is a major stimulus to the release of irisin.?? The
collection of blood samples was done for all participants while
they were at rest, fasting overnight, and before the time of
operation, thus, to overcome the effect of afternoon exercise
on irisin level. Nathan et al. in 2017 reported that serum levels
of irisin increased following afternoon activity because irisin
is an exercise-responsive myokine.?*!

According to the findings of the current study, there was no
significant difference regarding the age, parity, BMI, and the
weeks of gestation as the P> (.05, thus, to eliminate the effect
of these parameters on serum levels of irisin and that no BMI
differences influenced the results. Considerable contradictory
data that correlate serum irisin with body weight, BMI, and
fat mass have been found. Some studies reported lower irisin
levels with increased weight,!'*!42423] others reported higher
levels in obese individuals.['!%2%! Nonetheless, other groups
have found evidence of no association.['” All previously
published articles on the subject that confirmed the current
study findings did not adjust for BMI and compared between
groups of different BMI. In view of the above findings, it

is possible that this decrease in serum levels of irisin could
be a consequence of a reduction in placental contribution as
placental function affects the weight of the fetus in the group
of preeclamptic women.

It is worth mentioning that a need for the development of
relevant biomarkers is pivotal, but these markers have many
drawbacks such as the insensitivity of the kit, low specificity,
and absence of prognostic value.??"!

This study discovers the possible placental contribution to
altered irisin levels among women with preeclampsia in
contrast to women who had normal pregnancies that can be
beneficial for using irisin as a potential biomarker for the
detection and early diagnosis of this disease. This study will
help the researchers to uncover the critical areas of concern
through considering the placental components of preeclampsia
that many researchers were not able to explore. Thus, a new
theory on pathogenesis of preeclampsia may arrive and this
might open a large window of opportunity for researchers
to discover whether such low levels of circulating irisin are
involved in the pathogenesis of the disease or that the placental
abnormalities that characterize preeclampsia are the possible
explanation for such lower levels.

CoNncLusIoN

Irisin might be involved as a biomarker for pregnancy-associated
problems such as preeclampsia. Its level was lower in
preeclamptic patients than normotensive pregnant women
although it does not reach significant result.
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