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Abstract
Irisin is a novel myokine and adipokine, its role during pregnancy and its association with some
metabolic risk factors especially pre-pregnancy body mass index (pre-BMI) need more evaluation. The aim
of the study is to find whether the pre-BMI could predict irisin levels during normal pregnancy and to clarify
associations of irisin with some pathological parameters.
Irisin levels were estimated by ELISA in sera of 59 normal pregnant women who enrolled from December
2016 to May 2017 at Maternity Hospital, Zakho city, Kurdistan region (Iraq). Thirty-two normal-weight
pregnant (pre-BMI≤24.9 kg/m2, Age=24.03 mean±3.7standard deviation) and 27 overweight/obese-pregnant
(pre-BMI>25 kg/m2, Age=27.6 mean±3.9 standard deviation) were accounted for each trimester as10: 8 in
first trimester, 10:10 in second trimester and12:9 in third trimester respectively. Twenty-two healthy married
non-pregnant women of reproductive age served as controls, accounted as 10 normal-weight women (BMI
≤24.9 kg/m2) and 12 overweight/obese women (BMI>25 kg/m2).
In pregnant women as a whole, irisin level significantly increased compared to control (p=0.003), and
correlated with the pre-BMI, FBS, TP and HOMA2-IR. Pre-BMI and TP predicted irisin levels in a whole
study population (p=0.011 and 0.014 respectively). In Overweight/Obese-pregnant, irisin increased
significantly by 55.3% in first trimester compared with Overweight/Obese women control, then decreased
progressively toward the end of gestation, correlated with TP, Albumin, FBS, HOMA2-IR and negatively
correlated with gestational weight gained. TP and FBS independently predicted irisin level in
Overweight/Obese-pregnant group.
Conclusion: Circulating irisin levels are influenced by pre-BMI, and both of TP and FBS predict irisin levels
in overweight/obese pregnant. Irisin level should be a radical factor in future studies for pathological
conditions linked to hypoproteinemias such as edema and hepatic disease.
Key words: HOMA2-IR, Irisin, Overweight/obese, Pre-BMI, Pregnancy

Introduction
The impact of elevating pre-pregnancy body
mass index (pre-BMI) on maternal and fetal health
became manifest through its association with
various pathophysiological conditions, and even
with the perinatal mortality specifically in the third
trimester (1,2). The adverse effect of obesity prior

to pregnancy on pregnancy outcome is relating to
the significant difference in metabolism between
obese and normal-weight women during pregnancy
(3, 4).
Irisin was first identified in 2012 as a myokine.
It is released as the proteolytically cleaved product
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of fibronectin type III domain-containing protein 5
(FNDC-5) during acute exercise and during
exposure to cold (5,6). Irisin is capable of inducing
a brown adipose pattern of gene expression in the
white adipose tissue (WAT), increasing energy
expenditure and thermogenesis (6). Different
studies including patients and healthy individuals
stated a positive correlation between irisin levels
and BMI; suggesting irisin to be released also as an
adipocytokine (7-9). In an animal study, the
overexpression of FNDC-5 in obese mice caused a
reduction in the size of subcutaneous adipose
tissues (SAT), stimulated both lipolysis and
intracellular lipid metabolism and suppressed lipid
synthesis (10, 11).
In pregnancy, limited studies aimed to evaluate
irisin level and its associations with the markers of
metabolic syndromes (12-18). Ebert et al. revealed
that irisin is positively correlated with pre-BMI,
and its level is predicted by fasting insulin in a
whole study population which involved normal
pregnant and gestational diabetes mellitus (GDM)
(13). In contrast, Piya and his co-workers found
irisin level at the end term of gestation to be
negatively correlated with 12 week gestation BMI
and positively correlated with glucose, insulin,
HOMA-IR, and lipids. Also, they found significant
decrease in non-obese pregnant compared to obese
and GDM pregnant after adjusting for the BMI
(14). In contrast, a negative association between
irisin and HOMA-IR in pregnancy was found by
others (16). Clearly, additional works are needed to
clarify these discrepancies. In addition, there is no
study till now confirmed the association of irisin
with Hypoproteinemia which occurs in lean and
obese women during normal pregnancy
specifically in developing countries (19,20).
The effect of pre-BMI on irisin levels during
pregnancy and associations of irisin with some
metabolic risk factors were contradicted. The
current study aims to answer the following
question: does the pre-BMI predict irisin
circulating levels during pregnancy? It also aimed
to find the possible associations between irisin and
the metabolic parameters such as FBS, insulin,
HOMA-IR, total protein and lipids.
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kg/m2). All women underwent a questionnaire,
and clinical check carried out by medical staff in
the Maternity Hospital of Zakho city between the
first of December 2016 and the thirtieth of May
2017. The questionnaire included medical history,
lifestyle, number of previous deliveries, gestational
weeks,
medications,
height,
pre-gravid
weight(women who knew their weight before
pregnancy were enrolled) and weight during
pregnancy. Women with a history and/or family
history of diabetes, GDM, thyroid dysfunction,
kidney disease, dyslipidemia, preeclampsia,
multiple pregnancy were excluded. After
excluding cases which did not meet the criteria of
the study, the total number of participants was
reduced to 59. This number involved 32 normal
weight pregnant women (Age =24.03 mean±3.79
standard deviation) and 27 overweight/ obese
pregnant women (Age= 27.6 mean ±3.94 standard
deviation). Both normal weight pregnant women
and overweight/ obese pregnant women were
accounted in three trimester as10: 8 in first
trimester (FT), 10:10 in second trimester (ST)
and12:9 in third trimester (TT) respectively.
The control groups were chosen from female
employees in the same hospital who volunteered in
this study as twenty-two non-pregnant women. All
of them were married at reproductive age, and they
were subjected to the restrictions of the study
including normal FBS. The control groups were
selected according to the BMI to be 10 normal
weight non-pregnant women control and 12
overweight/obese non-pregnant women control.
The sample size for this study was calculated with
80% power at a 5% level of statistical significance.
Our study was in agreement with the guidelines of
Ethics Committee of the Maternity Hospital of
Zakho city consistent with IEC number 384 in 20th
of November 2016. All women involved in this
study had been informed about the nature and
purpose of this work and written consents were
obtained.
Samples:
Blood samples (5 ml) were drawn from all
subjects after 12 hours overnight fasting and
allowed to clot for 30 minutes at room
temperature; sera were separated and directly
stored at -70 C° after dividing each serum into
several aliquots until they were used. The body
mass index was calculated as weight/height 2.
Insulin resistance was assessed by Homeostatic
Model Assessment of Insulin Resistance HOMA2IR which was calculated using HOMA2 Computer
Model (https://www.dtu.ox.ac.uk/homacalculato)

Materials and Methods
Subjects: In this cross-sectional study, for each
trimester, thirty pregnant women with fasting
blood sugar (FBS) less than 95 mg/dL (according
to the diagnostic criteria of hyperglycemia, Word
Health Organization WHO
2013)
were
equivalently enrolled as overweight/ obese
pregnant women (pre-BMI > 25 kg/m2) and
normal weight pregnant women (pre-BMI ≤24.9
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that was released by the Diabetes Trials Unit,
University of Oxford: HOMA Calculator.
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Results:
Characteristics of Pregnant and Non-pregnant
Women
The clinical characteristics of 59 Pregnant and
22 non-pregnant are shown in Table 1. ANOVA
test showed there is no significant difference in the
pre-BMI within pregnant women groups to the
BMI of non-pregnant group. This will ensure fair
comparisons of irisin levels in normal pregnancy
and control. Independent t-test showed significant
increase in irisin level in pregnant women
compared to non-pregnant (p=0.003). Welch test
showed a significant difference between groups
(p=0.016), and James Howell’s test showed that
the significant increase was in FT compared to
non-pregnant women group (p=0.031).
Bivariate Correlation Analysis and Multivariate
Linear Regression Analysis of Irisin in
Pregnant Women
Bivariate Person and Spearman correlation
analyses were performed as shown in Table 2.
Irisin was positively correlated with the pre-BMI,
FBS, HOMA2-IR and TP (p=0.026, 0.02, 0.06 and
0.032 respectively). No correlation was found
between irisin level and other metabolic
parameters. To verify independent associations,
forward–stepwise automatic multiple linear
regression analysis was performed and revealed
that both TP and pre-BMI predicted irisin level
independent of FBS and HOMA2-IR (F=6.362,
P=0.003).
Characteristic of Normal Weight Pregnant
Compared to Normal Weight Women Control
No significant increase was found between normal
weight pregnant women as a whole and their
control group, there is a 13.79% rise in normal
weight pregnant women compared with control as
shown in Table 3.
Bivariate Correlation Analysis of Normal
Weight Pregnant Women
There is no correlation was found between irisin
and other metabolic parameters except its positive
correlation with number of delivery (r=0.442,
p=0.011).
Characteristic of Overweight/Obese Pregnant
Women Compared to Overweight/Obese
Women Control
T-test showed that irisin increase significantly in
overweight/obese pregnant women as a whole
compared with their control group (p=0.009) as
shown in Table 3. James Howell’s test following
Welch test showed that irisin level was
significantly higher in FT compared with control
(FT=684.6 mean±197 SD; ST= 561.9 mean±167
SD; TT= 458.4 mean±188.4 SD and control=
440.7 mean±78.8 SD).

Quantitative Measurements:
Serum irisin level was estimated using competitive
ELISA (Aviscera Bioscience, Santa Clara, CA,
USA, cataloge No.SK00170-01). This kit has been
shown to accurately quantify the recombinant and
natural irisin. Fasting serum insulin was estimated
using sandwich ELISA (Bioactive diagnostic,
Germany, catalog No. BDIN31-BA). Fasting blood
sugar, Serum Total cholesterol (TC), triglyceride
(TG), high-density lipoprotein cholesterol (HDLC), Total protein (TP) and Albumin were estimated
by the automatic analyzer Biolis 24i Premium
which uses CORMAY kits. Very Low-Density
Lipoprotein cholesterol (VLDL) concentration was
estimated according to the following equation:
VLDL (mg/ dl) =Triglyceride/5. Low-Density
Lipoprotein cholesterol (LDL-C) was calculated
mathematically by the following Friedewald’s
formula (Friedewald et al. 1972): LDL (mg/dl) =
TC- (HDL + VLDL)
Globulin level was estimated mathematically by
subtracting albumin from total protein (Burtis et al.
2008): Globulin concentration (g/dl) = Total
protein (g/dl) – Albumin (g/dl)
Statistical Analysis:
The statistical package for social science (SPSS)(
IBM SPSS Statistics, version 25) was used for data
analysis. Normal distribution data was assessed by
Shapiro-Wilk’s test, and the homogeneity of
variances was assessed by Levene’s test. One- way
analysis of variance (ANOVA), Welch test (for
normally distributed data) Kruskal-Wallis’s test
(for abnormally distributed data) were performed
for multiple comparisons as well as Tukey HSD’s
test, James Howell’s test to find the position of
significance. Independent t-test (for normally
distributed data) and Mann-Whitney test (for nonnormally distributed data) were used for
comparisons between the pregnant groups and
their control groups. Data were expressed as the
mean± standard deviation (SD). Bivariate
Person/Spearman correlation analyses and
Automatic multiple linear regression analysis were
performed to find possible associations between
irisin and other parameters and to identify
independent relationship. Non-normally distributed
parameters were automatically transferred. P value
˂ 0.05 was considered statistically significant.
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Table 1 Characteristics of Pregnant and non-pregnant women
Variables

FT ,n=18

ST ,n=20

TT , n=21

non-pregnant
P1
pregnant
P2
women , n=22
women, n=59
a
Age (years)
25.1±3.86
25.8±4.09
26.04±4.79 28.4±5.03
0.106
25.7±4.2
m 0.015
2
pre-BMI (kg/m )
25.09±4.5
25.1±4.2
24.9±3.7
25.6±3.2*
a 0.946
21.9±1.8
t 0.554
BMI (kg/m2)
25. 4±4.5
26.9±4.1
29.6±3.6
----Gestational weeks
9.4±2.8
19.4±3.75
35.6±3.6
----GWG (kg)
0.88±0.29
4.8±1.6
12.1±1.3
----TG (mg/dL)
106.2±34.1 179.2±70.1 223.6±72.7 84.1±32.04
k 0.0001 172.7±78.09
m 0.0001
TC (mg/dL)
162±37.2
199.6±33.4 242.2±40.7 160.95±24.3
a 1*10-11 203.3±49.25
t 2*10-6
HDL-C (mg/dL)
47.38±6.7
54.0±8.7
55.85±8.17 45.0±9
a 8*10-5
53.87±9.3
t 0.001
LDL-C (mg/dL)
94.1±32.3
110.5±24.3 141.6±29.9 99.1±20.9
a 7*10-7
116.6±34.7
t 0.008
VLDL-C (mg/dL)
21.25±6.8
35.5±14.7
44.7±14.5
34.4±15.8
k 0.0001 29.8±12.02
m 0.0001
TP (g/dL)
7.04±0.49
6.6±0.42
6.57±0.44
7.1±0.37
k 0.0001 6.73±0.49
m0.0001
Albumin (g/dL)
4.67±0.56
4.28±0.35
4.04±0.31
4.8±0.3
k 0.0001 4.3±0.486
t 1*10-5
Globulin (g/dL)
2.4±0.53
2.3±0.21
2.5±0.29
2.3±0.33
k 0.106
2.4±0.36
m 0.566
Irisin (ng/mL)
597.6±204 523±138.1 490±181.3 443.6±84.5
w 0.016
534.0±178.2
t 0.003
Insulin (µlU/mL)
6.59±1.0
6.4±0.77
6.4±1.6
6.4±0.95
k 0.598
6.5±1.19
m 0.432
FBS (mg/dL)
77.3±10.1
74.4±10.
76.7±9.6
77.5±8.5
a 0.731
76.1±9.86
t 0.548
HOMA2-IR
0.82±0.14
0.79±0.107 0.8±0.21
0.8±0.12
k 0.766
0.808±0.16
m 0.766
pre, Pre-pregnancy; BMI, body mass index; GWG, gestational weight gained; TG, triglyceride; TC, total cholesterol;
HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; VLDL-C, very low density
lipoprotein cholesterol; TP, total protein; FBS, fasting blood sugar; HOMA2-IR; homeostatic model assessment of
insulin resistance; FT, 1st trimester; ST, 2nd trimester; TT, 3rd trimester; n, sample size; a, one-way (ANOVA)test ; w,
Welch test; k, Kruskal wallis test. t, in-depended t-test and m, Mann-Whitny ; p1, P-value within groups; p2,p-value
between pregnant vs non-pregnant. p˂0.05 considered significant.

Table 2 Bivariate correlation analysis and Multivariate regression analysis of irisin in pregnant
women
parameters

correlation analysis
Multiple linear regression analysis
r
p
Coefficient
importance
p
®
-0.12
0.366
TG
®
Pre-BMI
0.289*
0.026
13.298
0.520
0.011*
®
-0.147
0.267
TC
®
-0. 194
0.144
LDL-C
®
0.008
0.952
HDL-C
s
0.102
0.443
VLDL-C
®
FBS
0.303*
0.02
s
HOMA2-IR
0.246*
0.06
s
0.072
0.587
Insulin
s
T.P
0.280*
0.032
115.86
0.48
0.014*
®
0.219
0.096
Albumin
s
0.144
0.277
Globulin
s
0.17
0.198
number of deliveries
s
-0.153
0.294
GWG
®
0.167
0.207
BMI
s
0.205
0.119
Age
pre, Pre-pregnancy; BMI, body mass index; TG, triglyceride; TC, total cholesterol; HDL-C, high density lipoprotein
cholesterol; LDL-C, low density lipoprotein cholesterol; VLDL-C, very low density lipoprotein cholesterol; TP, total
protein; FBS, fasting blood sugar; HOMA2-IR; homeostatic model assessment of insulin resistance; GWG, gestational
weight gained; s, Spearman correlation; ®, Person correlation. p˂0.05 considered significant.
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Table 3 Characteristic of overweight/ obese pregnant women and normal weight pregnant women and
their controls
Variables

normal weight
normal weight p1
overweight/
overweight/ obese
p2
pregnant,
women
obese pregnant,
women control,
n=32
control, n=10
n=27
n=12
m
t
Age (years)
24.03±3.79
26.2±5.05
NS
27.6±3.9
30.25±4.4
NS
2
t
m
pre-BMI (kg/m )
21.9±1.8
22.7±1.64
NS
28.59±2.49
28.09±2.1
NS
t
m
TG (mg/dL)
150.2±58
67±16.5
9*10-9 199.6±90.7
98.5±35.3
6*10-5
t
-6
t
TC (mg/dL)
197.09±43.9
145.3±15.6
2*10
210.7±54.8
174±22.97
0.006
m
t
HDL-C (mg/dL)
53.87±9.3
44.1±8.2
0.005 51.22±7.7
45.7±9.96
NS
t
t
LDL-C (mg/dL)
113.8±30.87
87.8±16.7
0.015
119.9±39.1
108.5±19.8
NS
t
-9
m
VLDL-C (mg/dL) 29.8±12.02
13.4±3.3
2*10
39.92±18.1
19.7±7.05
1*10-5
t
t
TP (g/dL)
6.73±0.5
7.1±0.358
0.029
6.74±0.514
7.26±0.39
0.004
t
t
Albumin (g/dL)
4.29±0.53
4.8±0.317
0.006
4.389±0.45
4.87±0.3
0.002
m
t
Globulin (g/dL)
2.4±0.43
2.3±0.21
NS
2.356±0.42
2.39±0.41
NS
t
t
Irisin (ng/mL)
508.9±158.2
447.2±95
NS
563.7±198
440.7±78.8
0.009 *
m
m
Insulin (µlU/mL) 6.3±0.61
6.39±1.12
NS
7.6±1.6
6.46±0.83
NS
t
m
FBS (mg/dL)
73.4±7.04
77.65±9.8
NS
78.5±13.8
77.5±7.78
NS
m
m
HOMA2-IR
0.776±0.08
0.79±0.14
NS
0.845±0.2
0.8±0.12
NS
pre, Pre-pregnancy; BMI, body mass index; GWG, gestational weight gained; TG, triglyceride; TC, total cholesterol;
HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; VLDL-C, very low density
lipoprotein cholesterol; TP, total protein; FBS, fasting blood sugar; HOMA2-IR; homeostatic model assessment of
insulin resistance; FT, 1st trimester; ST, 2nd trimester; TT, 3rd trimester; n, sample size; t, in-depended t-test and m,
Mann-Whitny ; p1, P-value between normal weight pregnant women and their control; p2,p-value between overweight/
obese pregnant women and their control. p˂0.05 considered significant.

Table 4 Bivariate Correlation analysis and multivariate linear regression analysis of irisin in
overweight/obese pregnant women
parameters

correlation analysis
multiple linear regression analysis
r
p
coefficient
important
p
s
TG
-0.199
0.32
®
GWG
-0.437*
0.023
s
no.of delivery
-0.117
0.561
®
TC
-0.271
0.172
®
HDL-C
-0.154
0.445
®
LDL-C
-0.287
0.147
s
VLDL-C
-0.199
0.32
s
TP
0.491**
0.009
180.98
0.519
0.01*
®
Albumin
0.422*
0.028
®
Globulin
0.154
0.443
s
Insulin
0.098
0.627
®
FBS
0.453*
0.018
7.19
0.481
0.013*
s
HOMA2-IR
0.411*
0.033
pre, Pre-pregnancy; BMI, body mass index; TG, triglyceride; TC, total cholesterol; HDL-C, high density lipoprotein
cholesterol; LDL-C, low density lipoprotein cholesterol; VLDL-C, very low density lipoprotein cholesterol; TP, total
protein; FBS, fasting blood sugar; HOMA2-IR; homeostatic model assessment of insulin resistance; GWG, gestational
weight gained; r, correlation coefficient ;s, Spearman correlation; ®, Person correlation. p˂0.05 considered significant.

negatively correlated with gestational weight
gained (GWG) (p=0.003). To verify independent
associations, forward–stepwise Automatic multiple
linear regression analysis was performed and
revealed that TP and FBS predicted irisin level
independent of albumin, HOMA2-IR and GWG
(F=8.04, P=0.002) as shown in Table 4.

Bivariate Correlation Analysis and Multivariate
Linear Regression Analysis of Irisin in
Overweight/ Obese Pregnant Women
Person and Spearman correlation analyses
showed that irisin was positively correlated with
TP, Albumin, FBS and HOMA2-IR (p=0.009,
0.028, 0.0018 and 0.003 respectively) and

1128

Open Access
Baghdad Science Journal
2020, 17(3) Supplement (September):1124-1132

P-ISSN: 2078-8665
E-ISSN: 2411-7986

women decreases while, obese women tend to
raise their REE which is positively associated with
irisin level (23,24). A study stated a correlation
between fat mass of women prior to pregnancy and
the energy needed for pregnancy (r = 0.72). The
similar association with irisin levels is expected
(25). In the early pregnancy, the dominating
anabolic processes in normal weight pregnant
women suppress lipolysis while the dominating
catabolic processes in obese pregnant women
activate lipolysis, suggesting rising in irisin level
in overweight/ obese pregnant women compared to
normal weight pregnant women (26). Furthermore,
the decrease in the cumulative fat index for obese
pregnant women compared to lean pregnant
women was observed during pregnancy (3). This
gives an indication to decrease irisin progressively
as pregnancy progresses in an attempt to reduce
browning of WAT to save energy. Besides, high
pre-BMI is probably enhancing the low grade
inflammation which increases in the third trimester
and serves as down-regulator of FNDC5
expression, as a result decrease irisin level in the
third trimester of obese women (27).
Lean women stored fat in the first half of
pregnancy to use it in the second half when the
fetal requirements of energy increase; there is no
pathological condition due to this conversion. But
in obese women, lipolysis starts early and it is
stimulated by irisin as promoter of lipolysis, result
in high circulating fatty acids levels. If the irisin
continues its elevation this may lead to a
pathological increase in FBS with a condition of
insulin resistance, and also irisin resistance may
occur in late pregnancy (12, 28). In recently
published work, with the same study’s population,
ANGPTL8 a hepatokine and adipokine found to be
significantly increased in TT group of overweight/
obese pregnant women. ANGPTL8 inhibits
lipoprotein lipase (LPL) activity and suppresses
the conversion of triglyceride into the free fatty
acids (FFAs) as another mechanism to decrease
FFAs levels, causing significant increase in TG
levels at TT in overweight/ obese pregnant women
compared to normal weight pregnant women (29).
In overweight/ obese pregnant women, there was
gradually decline in irisin level in ST and TT. This
decrease in irisin level and the rise in ANGPTL8
together may overcome the increase in FBS and
reduce insulin resistance by decreasing FFAs
levels. On the other hand, in type-2 diabetic mice,
the subcutaneous perfusion of irisin reduces
hepatic
gluconeogenesis
and
increases
glycogenesis, improves insulin sensitivity and
glucose homeostasis but, this effect in human is
still debated (30). However, irisin was correlated

Discussion
In animal studies, irisin improves energy
consumption and enhances lipolysis leading to
increase energy expenditure and thermogenesis,
improves insulin sensitivity, reduces body weight
and improves glucose tolerance (10, 21, 22). As a
result of these activities, irisin should play a vital
role in adaptation during pregnancy, providing an
indication of maternal and fetus health. In this
study, irisin increased significantly in 59 normal
pregnant women compared with non-pregnant
control. In the same way, studies found an increase
in irisin level during pregnancy (12,13). In
addition, and for the first time, our results showed
that both pre-BMI and TP predicted irisin level
independently of other metabolic parameters
during pregnancy. Ebert T and his co-worker
found that irisin level was predicted by insulin
during pregnancy, which may be due to including
GDM and normal pregnant cases (13). For further
accurate analysis, we separate pregnant and control
groups into overweight/obese and normal weight
women. Irisin increased non significantly by 13.79
in normal weight pregnant women group compared
to control. Irisin correlated with the number of
deliveries, and this could point a question, is the
number of the previous deliveries positively
reflexed on maternal and fetal health? This needs
to be proved by additional work. Detection of no
correlations between irisin and metabolic
parameters in normal weight pregnant women may
sustain this idea. However, irisin level significantly
elevated in overweight/ obese pregnant women
compared to control group. Irisin correlated with
FBS, HOMA2-IR, TP, albumin, and negatively
with GWG in overweight/ obese pregnant women.
We found that both TP and FBS predicted irisin
level in overweight/ obese pregnant women
independently of other parameters. The
correlations of irisin in a whole pregnant
population clearly appeared depending upon
overweight/ obese pregnant women group. And the
increase in irisin level in FT is also related to
overweight/ obese pregnant women group.
Furthermore, the negative correlation which was
detected between irisin and GWG means decrease
irisin level with the progression of pregnancy in
overweight/ obese pregnant women. Piya MK et al.
also found a negative correlation between irisin
level and 12 week BMI at the end of the third
trimester whereas, Ebert T etal. stated appositive
correlation between irisin and the pre-BMI (13,14).
Here some literatures that compared the adaptation
in metabolism between obese and normal-weight
women in early pregnancy, supporting our results.
The resting energy expenditure (REE) in lean
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with FBS and HOMA2-IR similar to other studies
which found a positive correlation between irisin
and HOMA-IR in pregnancy (12-14, 17). Certain
physiological changes take place during normal
pregnancy, the decrease in Total protein and
albumin level was seen during pregnancy
especially in developing countries. Hormonal
changes, hemodilution and increase fetal
requirements of amino acids may take up a part of
the responsibility (19,20). Our result also showed
decrease TP and Albumin with the progression of
pregnancy. Total protein in addition to FBS
predicted irisin level in overweight/obese pregnant
women group; this highlights the probable
implication of irisin in other pathological
conditions related to hypoproteinemia that occur
during pregnancy such as preterm labor, edema
and hepatic diseases.
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تغير مستوى االيرسين في النساء زائدي الوزن/البدينات اثناء الحمل وعالقته ببعض عوامل الخطوره االيضيه
*1

محمد احمد حمزه

يسار يحيى التمر

2

عمرعبد المجيد الحبيب

3

 1مدس مساعد  ,قسم الكيمياء ,كلية العلوم  ,جامعه زاخو ,اقليم كوردستان العراق.
 2سابقا استاذ ,كليه العلوم الطبيه ,جامعه نينوى ,موصل  ,العراق .حاليا,استاذ زائر ,قسم الكيمياء ,كلية العلوم  ,جامعه زاخو ,اقليم كوردستان
العراق ,كليه النور الجامعه  ,موصل العراق.
 3استاذ ,قسم علوم الحياه ,كليه العلوم ,جامعه اربيل الدوليه ,كوردستان العراق واستاذ زائر ,كلية العلوم ,جامعه زاخو ,كوردستان العراق.

الخالصه
االيرسين كبروتين حيوي يفرز من االنسجه العضليه واالنسجه الدهنيه وضيفته اثناء الحمل وعالقته ببعض عوامل الخطوره
االيضيه وخاصه مؤشركتله الجسم قبيل الحمل تحتاج مزيد من التقييم.
الهدف من الدراسه:هو معرفه امكانيه التنبؤ بمستوى االيرسين اثناء الحمل من خالل مؤشركتله الجسم قبيل الحمل وايضا توضيح ارتباط
االيرسين ببعض المؤشرات المرضيه .
تضمنت هذة الدراسة قياس مستوى االيريسين بواسطه تقنيه االياليزا في امصال  59حالة حمل طبيعية خالل الفتر ة من كانون االول 2016
ولغاية شهر ايار  2017في مستشفى الوالدة بمدينة زاخو في كردستان العراق حيث كانت ( )32من هذة العينات تعود لحوامل مؤشر كتلة
الجسم لديهم قبيل الحمل اقل من 24.9كيلوغرام /مترمربع و 27من العينات تعود لحوامل كان مؤشر كتلة الجسم لديهم قبيل الحمل اكثرمن
( )25موزعين على ثالث فترات  8:10في الفصل االول و 10:10في الفصل الثاني و 9:12في الفصل الثالث بالتتابع.وايضا تم الحصول على
امصال  22امراه غير حامل متزوجه وبصحه جيده بعمر االنجاب كمجموعه سيطره .حيث ان  10منهم كان مؤشركتله الجسم لديهم اقل من
 24.9كيلوغرام/متر مربع والباقي كان مؤشر كتله الجسم لديهم اكبرمن  25كيلوغرام/مترمربع.
.اشارت نتائج الدراسه الى ان مستوى االيرسين ارتفع بشكل معنوي في النساء الحوامل مقارنة بمجموعه السيطره.وارتبط االيرسين معنويا مع
مؤشر كتله الجسم قبيل الحمل ومستوى السكر الصيامي والبروتين الكلي و نموذج تقيم توازن مقاومه االنسولين .وجد ان مؤشر كتله الجسم
قبيل الحمل والبروتين الكلي استطاعوا التنبؤ بمستوى االيرسين في مجموعه الحوامل ككل.في مجموعه الحوامل ذو الوزن الطبيعي,ارتفع
االيرسين بشكل غير معنوي مقارنه بمجموعه السيطره .اما الحوامل ذو الوزن الزائد/البدينات ارتفع االيرسين بشكل معنوي بنسبه  %55في
الثلث االول من الحمل مقارنة بمجموعه السيطره ثم انخفض مستواه تدريجيا الى نهايه الحمل ,وارتبط طرديا مع البروتين الكلي وااللبومين
والسكر الصيامي و نموذج تقيم توازن مقاومه االنسولين وعكسيا مع الزياده في الوزن خالل الحمل.وان البروتين الكلي والسكر الصيامي
استطاعو التنبؤ بمستوى االيرسين في الحوامل ذو الوزن الزائد.
خلصت الدراسه الى ان مستوى االيرسين يتاثر بمؤشركتله الجسم قبيل الحمل و ان كال من البروتين الكلي والسكر الصيامي بامكانهم توقع
مستوى االيرسين في النساء ذو الوزن الزائد.االيرسين ممكن ان يكون عامل جوهري في الدراسات التي تعنى بالحاالت المرضيه المرتبطه
بانخفاض البروتين الكلي اثناء الحمل مثل الوالده المبكره والوذمه وامراض الكبد.
الكلمات المفتاحيه :نموذج تقيم توازن مقاومه االنسولين ,االيرسين ,الوزن الزائد/البدينات ,مؤشر كتله الجسم قبيل الحمل ,الحمل
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