ARASTIRMA MAKALESI / RESEARCH ARTICLE

Investigation of the Level of Serum Irisin in Patients
With Gestational Diabetes Mellitus

Gestasyonel Diabetes Mellitusta Serum Irisin Diizeyinin Arastiriimasi

Gulcan Kahraman', Mustafa Kahraman?, Mesut Oterkus?

'Department of Gynecology and Obstetrics; *Department of Anaesthesiology and Reanimation, Fethi Sekin City Hospital, Elazig, Turkey;
3Department of Anaesthesiology and Reanimation, Malatya Turgut Ozal University, Malatya, Turkey

ABSTRACT

Aim: In pregnancy, the most common metabolic disorder is
Diabetes Mellitus (DM). Gestational diabetes mellitus (GDM) is
glucose intolerance that first appears during pregnancy or is di-
agnosed. Especially in late pregnancy, the fetus, rapidly growing
glucose metabolism, directs glucose and amino acids to the fetus.
The mother’s energy needs are arranged in the provision (free fatty
acids, ketones, and glycerol) from alternative sources. It is the irisin
the main function is turning from white adipose tissue to brown
adipose tissue, uncover energy as heat and induced by exercises,
such as weight loss, reduction in insulin resistance, associated
with obesity, glucose regulation and effects on lipid metabolism
are known to have many physiological properties. This study, it is
aimed to investigate the level of irisin, which is GDM involved in
energy metabolism, a new hormone.

Material and Method: In Firat University Faculty of Medicine,
Obstetrics and Gynecology Clinic, the 40 pregnant women di-
agnosed with GDM (Group 1) and 40 healthy pregnant women
without any problems in pregnancy (Group 2) so that the total 80
patients were included in this study. These groups were divided
into four subgroups, GDM in the second trimester, 20 patients
(Group 1A), GDM in the third trimester, 20 patients (Group 1B), In
the second trimester, 20 healthy patients (Group 2A), In the third
trimester, 20 healthy patients (Group 2B).

Results: In this study compared with control groups, serum irisin
levels were increased significantly, including the 2. trimester higher
(263.70+127.69 ng/ml) in the GDM group. There was no correla-
tion between serum irisin level and BMI.

Conclusion: In future studies, the necessity of questioned physi-
cal activity and exercise, the need for more extensive experimental
and clinical studies, and if the pathophysiological mechanisms be-
tween the iris and GDM are illuminated, the clinical conclusion was
reached irisin related options can be treated.
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OZET

Amag: Gebelikte en sik karsilasilan metabolizma bozuklugu
Diabetes Mellitus (DM)’dur. Gestasyonel Diabetes Mellitus (GDM)
gebelikte ilk kez ortaya cikan veya gebelik sirasinda tani konulan
glukoz tolerans bozuklugudur. Ozellikle gebeligin son dénemle-
rinde glukoz metabolizmasi, hizla bliyiimekte olan fetise glukoz
ve aminoasitleri yénlendirerek annenin enerji ihtiyacinin alternatif
kaynaklardan (serbest yag asitleri, ketonlar ve gliserol) saglanmasi
seklinde dlizenlenir. Temel fonksiyonu beyaz yag dokusunu, kah-
verengi yag dokusuna cevirerek enerjinin i1si1 olarak ortaya cikmasini
saglamak olan ve egzersizle uyarilan irisin; kilo kaybi, instlin diren-
cinde azalma, sismanlik ile iliskili olmasi, glukozun diizenlenmesi
ve lipid metabolizmasinda ki etkileri gibi birgok fizyolojik 6zelligi-
nin oldugu bilinmektedir. Bu ¢alismada; GDM’li hastalarda enerji
metabolizmasinda gdrev alan yeni bir hormon olan irisin ddizeyinin
incelenmesi amaclanmistir.

Materyal ve Metot: Calismaya Firat Universitesi Tip Faktiltesi Kadin
Hastaliklari ve Dogum Kliniginde GDM tanisiyla takip edilen 40 gebe
(Grup 1) ve gebeliginde herhangi bir problemi olmayan saglikli 40
gebe (Grup 2) olmak lizere toplam 80 hasta dahil edildi. Bu gruplar
da kendi icerisinde GDM’li ikinci trimesterinde 20 hasta (Grup 1A),
GDM’li tglincl trimesterinde 20 hasta (Grup 1B) ve saglikli ikinci
trimesterinde 20 hasta (Grup 2A), saglikli l¢linct trimesterinde 20
hasta (Grup 2B) olmak (izere 4 alt gruba ayrild.

Bulgular: Calismamizda kontrol gruplariyla karsilastinildiginda
2. trimesterda daha yliksek olmakla lzere (263,70+127,69 ng/
ml) GDM gruplarinda serum irisin dizeyleri anlamli olarak artrmis
bulundu.

Sonug: lleride yapilacak calismalarda fiziksel aktivite ve egzersizin
sorgulanmasinin gerekliligi, daha kapsamli deneysel ve klinik ca-
hismalara ihtiyag oldugu ve GDM ile irisin arasindaki fizyopatolojik
mekanizmalar aydinlatilabildigi takdirde klinik olarak irisin ile ilgili
tedavi seceneklerinin olabilecegi kanaatine varilmistir.

Anahtar kelimeler: gebelik; gestasyonel diabetes mellitus; irisin; viicut kitle
indeksi

lletisim/Contact: Mesut Oterkus, Department of Anaesthesiology and Reanimation, Malatya Turgut Ozal University, Malatya, Turkey
Tel: 0543 855 09 54 * E-mail: mesutoterkus@hotmail.com o Gelis/Received: 08.11.2020 « Kabul/Accepted: 10.03.2021

ORCID: Giilcan Kahraman, 0000-0003-2604-2455 o Mustafa Kahraman, 0000-0003-3554-3024 o Mesut Oterkus, 0000-0003-1025-7662

Kafkas J Med Sci 2021; 11(3):360-364
doi: 10.5505/kjms.2021.97947


mailto:mesutoterkus@hotmail.com

Introduction

Gestational Diabetes Mellitus (GDM) is a glucose tol-
erance disorder that first appeared during pregnancy or
was diagnosed during pregnancy’. It is the most com-
mon metabolic disorder during pregnancy. In the baby,
congenital malformation and intrauterine death can
cause consequences. GDM is a metabolic disorder that
can cause increased morbidity and mortality due to
different disorders such as hypoglycemia, diabetic ke-
toacidosis, retinopathy, neuropathy, and nephropathy
in the mother?.

As it is known, many metabolic and hormonal changes
occur during pregnancy. The main purpose of these
changes is to provide the fetus with suflicient energy.
It is known as the first-trimester anabolic period and is
when gluconeogenesis is increased. An increase char-
acterizes maternal protein, glycogen, and fat stores. In
this period, because insulin sensitivity increases, there
is a tendency to hypoglycemia and ketosis. The second
half of pregnancy is the catabolic period. Maternal me-
tabolism is affected by placental hormones. With the
effect of these hormones, carbohydrate use decreases,
lipolysis increases, maternal adipose mass decreases,
and insulin resistance dominate the table. While the
mother uses glycerol, free fatty acids, and ketones as
the main energy source, Glucose and amino acids are
stored for the need of the fetus**. As the week of preg-
nancy progresses, insulin resistance increases. Human
placental lactogen (HPL), progesterone, cortisol,
growth hormone, and prolactin are the most impor-
tant anti-insulin hormones that cause insulin resis-
tance*’. In response to developing insulin resistance,
pancreatic beta cells develop hyperplasia, and insulin
secretion increases®*. However, it is unable to respond
to secretion.

One of the hormones involved in energy metabolism
is the 112 amino acid peptide irisin, discovered by
Bostrom et al. in 2012°. The exercise-induced iris is
synthesized from muscle tissue, and it converts white
adipose tissue to brown adipose tissue, revealing en-
ergy in the form of heat'. Irisin causes a decrease in
insulin resistance and affects glucose and lipid metab-
olism'"'% It has been demonstrated a protective role
in nutritional obesity and diabetes in experimental
animals’.

This study aims to examine the level of irisin, a new
hormone involved in energy metabolism in patients

with GDM.
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Materials and Methods

After obtaining the necessary ethics committee per-
mission from the Firat University Faculty of Medicine
Clinical Research Ethics Committee with the date-
decision number 02.08.2013/02-02, Between the
ages of 18-40 and At 24-28 weeks of pregnancy, who
were followed up in the Firat University Faculty of
Medicine Hospital between August 2013 and March
2014 total of 80 volunteer participants were included
in our study, including 40 cases with diagnosed with
GDM and 40 healthy pregnant women. Informed con-
sent was obtained from all patients. Both groups were
divided into two subgroups: pregnant women in their
second and third trimesters.

* Group 1 (n=40): Group with Gestational
Diabetes Mellitus

* Group 1A (n=20): Pregnant women in the sec-
ond trimester

* Group 1B (n=20): Pregnant women in the third
trimester

* Group 2 (n=40): Healthy pregnant (control)
group

* Grup 2A (n=20): Pregnant women in the second
trimester

* Grup 2B (n=20): pregnant women in the third
trimester

Demographic data (height, age, weight), body mass
index, gravida, parity, number of abortions, systolic
arterial blood pressures measurements (SAP), diastolic
arterial blood pressures measurements (DAP), gesta-
tional week (Gw), and obstetric ultrasonographic in-
formation were recorded. Whole blood, biochemistry,
and urine analyzes were performed and recorded.

Statistical analysis

SPSS 12.0 (The Statistical Package for the Social
Sciences, Chicago, USA) program was used for sta-
tistical analysis. The data obtained were recorded as
mean + SD. Variation analysis (ANOVA) was used to
analyze parametric tests, and a post-Tukey HSD test
was used when a significant difference was found in
the comparison between the groups. Paired t test was
used to compare repetitive measurements within the
group. Values with P<0.05 were considered statistically
significant.
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Results

Groups are similar in demographic data of patients
(p>0.05) (Table 1). When BMI, systolic, and dia-
stolic arterial pressure values were analyzed; There
was no statistically significant difference between
groups (p>005). Similarly, when gestational weeks
were examined, no difference was found between
the groups (p>0.05). In terms of gravida and parity;
There was a statistically significant increase in Group
1A compared to Group 2A and Group 1B compared
to Group 2B. (P<0.05). There was no difference in
abortion between the groups (p>0.05).

When serum irisin levels were examined; It was
found higher in the 2. trimester group with GDM
(Group 1A) than the 2. Trimester healthy group
(Group 2A). Likewise, in the 3. The trimester grup
with GDM (Group 1B) was significantly higher than
the 3. trimester healthy group (Group 2B) (p<0.05).
In the comparison within the group, the iris level
was statistically higher in both groups in the 2nd tri-
mester (p<0.05). When we look at the correlation
between body mass index and iris; Weak negativity
in the GDM group (r= -0.075, -0.19), whereas in
the control group, weak positivity (r=0.33, 0.03)
was found, but it was not statistically significant.
Demographic, Clinical, and biochemical data are
given in Table 1.

Table 1. Demographic, clinical and biochemical data

Discussion

The main purpose of metabolic changes in the
mother during pregnancy is to provide the fetus
with enough energy. It is known as the first-trimes-
ter anabolic period and is characterized by increased
gluconeogenesis, maternal protein, glycogen, and
fat stores. The energy stored in the first trimester
is used to meet the needs of the growing fetus in
later periods. Fasting blood glucose level is lower
due to the peripheral use of glucose increases. The
second half of pregnancy is the catabolic period and
increased HPL secreted by syncytiotrophoblasts.
HPL increases lipolysis in adipose tissue, and glu-
cose and amino acids are stored for the fetus’ s need.
HPL, progesterone, cortisol, and prolactin are hor-
mones responsible for insulin resistance and act by
disrupting the glucose uptake of insulin-sensitive
cells. However, it is known that there is no decrease
in insulin receptors during pregnancy'.

Pregnancies complicated by diabetes are risky preg-
nancies that require close monitoring both maternally
and fetally. When adequate glycemic control cannot
be achieved, it can cause congenital malformations
and in-utero death in the baby. The mother is a meta-
bolic disorder that can cause morbidity and mortality
due to increased hypoglycemia, diabetic ketoacidosis,
retinopathy, and nephropathy.

Grup 1 (n=40) Grup 2 (n=40)
Grup 1A Grup 1B Grup 2A Grup 2B
(n=20) (n=20) (n=20) (n=20)
Age (vear) 29.75+3.87 35.45+5.94 26.40+5.78 29.55+6.41
Weight (kg) 72.75+12.31 74.55+11.98 68.00+7.00 73.38+11.4
Length (cm) 161.00+6.05 162.05+6.34 162.90+6.39 161.30+5.42
Irisin (ng/ml) 263.70+127.69° 192.29+84.84° 201.06+87.8 129.33+£53.8
BMI 27.73+4.13 28.41+4.56 25.58+2.02 28.23+4.56
Gw 25.50+1.23 35.50+3.31 23.90+2.33 33.20+3.44
SAP (mmHg) 108.50+16.63 113.75+16.04 113.75+12.7 109.75+8.80
DAP (mmHg) 71.00+11.19 70.50+9.98 69.23+9.77 70.75+8.31
Gravida* 2 (1-6)? 4 (1-9)® 1 (1-4) 2 (1-5)
Parite* 2 (1-6)? 2(0-9)® 0(0-2) 1(0-3)
Abortus * 0(0-3) 0(0-2) 0(0-2) 0(0-3)

* Median (minimum-maximum), values are given as mean + standard deviation. BMI, Body mass index; GW, Pregnancy week; SAP, Systolic blood pressure; DAP, Diastolic blood pressure; @ Compared to Group

2A.° Compared to Group 2B (p<0.05).
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It plays a role in peptides called adipokine and myokin
in energy metabolism. One of the newly discovered
myokines is irisine and plays a role in energy and ther-
mogenesis’. By releasing the irisin from the muscle, it
turns the white adipose tissue into brown adipose tis-
sue and plays an important role in energy consumption
and thermogenesis'*'*. In addition, it was observed
that the iris caused weight loss and an increase in oxy-
gen consumption’. It also has positive effects on glu-
cose metabolism’. In this study, we aim to investigate
the level of irisin in patients with gestational diabetes
mellitus.

In this study, serum irisin level in comparison between
groups; was found higher in the 2nd-trimester group
with GDM than the healthy 2nd-trimester group. In
addition, the 3rd-trimester group with GDM was sig-
nificantly higher than the 2nd-trimester healthy group.
In the comparison within the group; In both groups,
irisin levels in the 2nd trimester were found to be sta-

tistically higher.

Similar to our study, Ebert et al. found that aver-
age irisin levels were higher in patients with GDM
in their study on 148 patients, including 74 GDM
and 74 healthy pregnant women'. Likewise, Giimiig
et al. found that serum irisin levels were higher in
the GDM group than healthy group'. However,
Kuzmicki et al. compared 130 GDM and 140 con-
trol groups in their study and found that serum
irisin concentration was significantly increased in
pregnant women but markedly lower in women
with GDM?". Similar to this study, Guardiola-Diaz
et al. and Hojlund et al. found a statistically sig-
nificant low in patients with type 2 DM'®". Serum
irisin levels were found low in type 2 diabetes in a
study by Choi et al.’®. It has been concluded that the
iris can play an important role in glucose intolerance
and type 2 diabetes. Aydin et al. likewise found that
serum irisin levels decreased significantly in patients
with GDM and thought that this decrease was as-

sociated with insulin resistance®.

These studies were in contrast with our findings. This
contrast in our study may be due to some controver-
sial limitations and different treatment protocols of
patients with GDM. Also, due to the exercise levels of
the patients being unknown, different results may be
obtained because exercise is an essential factor in the
secretion of the iris. Glimiig et al. evaluated irisin lev-
els with the frequency of exercising in his study and
found that irisin levels in the exercising group were
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statistically significantly higher than the non-exercis-
ing group?. Similarly, in animal studies, it was found
that irisin levels increased with exercise stimulation®.
As a result of these studies, it can be said that physical
activity and exercise reveal the necessity of question-

ing thoroughly.

In our study, when the correlation between irisin level
and body mass index and irisin was examined, a low
negative correlation was observed in the GDM group,
and a low positive correlation was observed in the con-
trol group. However, this correlation was not statisti-
cally significant. Stengel et al. As a result of the study
involving individuals with anorexia nervosa and obese
individuals; A positive correlation has been reported
between BMI and irisin levels®’. As a result of their
study, they also found that iris levels had a positive
correlation with BMI. they concluded that the main
factor contributing to serum irisin levels in body fat
mass*. Gumiis et al. Similarly, their studies have shown
a positive relationship between irisin level and BMI
values before pregnancy®.

Conclusion

Our study; We found that serum irisin levels were
significantly higher in GDM pregnant women com-
pared to control groups, and there was no correlation
between BMI and irisin. However, more comprehen-
sive experimental and clinical studies are needed. We
believe there may be treatment options related to irisin
clinically if physiopathological mechanisms between

GDM and irisin can be elucidated.
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