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. Gestational diabetes mellitus (GDM) is one of the most common of Sport Sciences, Faculty of Huﬁqaanities,
complications of pregnancy and its prevalence worldwide is increasing along with Kosar University of Bojnord, Bojnord, Iran
enhancing two types of diabetes. Gestational diabetes can cause various Tel: 09151702925

complications for the mother and fetus. Therefore, this study aimed to investigate E-mail: m khadem@kub.ac.ir

the effect of 12 weeks of combined training on the levels of some adipokines in
women with gestational diabetes.

: For this purpose, among pregnant women aged 25 to 35
years with gestational diabetes and gestational age of 13 to 14 weeks, 28 people were
voluntarily selected to conduct the research and randomly divided into two groups,
the experimental group (14 people) and the control (14 people). The combined
exercise training program was as follows: for 12 weeks, three training sessions were
held each week. Measurements and blood tests were performed 24 hours before the
start of training and 24 hours after the last training session. To analyze the data,
ANOVA test with repeated measures (repeated measure ANOVA) was used. The
significance level was considered p<<0.05 and the data was analyzed using SPSS
version 23 software.

: 12 weeks of combined exercise training caused a significant increase in the Keywords Training,
hormone adiponectin (P=0.001) and a significant decrease in the hormone visfatin Adiponectin, Visfatin,
(P=0.001) in the experimental group. Gestational Diabetes

: The results of the above research showed that women with gestational
diabetes can benefit from many advantages, including the improvement of
adiponectin and visfatin secreted from fat tissue, with correct and principled exercise
training.
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Introduction

Gestational diabetes is the most common
metabolic disorder during pregnancy, which has
many complications for the mother and fetus. For
this reason, prevention and screening programs
have been carried out in many countries of the
world for years.

Adiponectin is involved in many physiological
processes including homeostasis, lipid metabolism,
regulation of blood pressure and insulin sensitivity.
This hormone plays a role in many diseases during
pregnancy, including gestational diabetes. Also, the
concentration of adiponectin in type 2 diabetic patients
has an inverse relationship with insulin resistance, so
that a decrease in adiponectin levels is associated with
an increase in insulin resistance.

Visfatin has also been introduced as an
adipokine with a molecular weight of 52-55
kilodaltons and seems to play an important role in
regulating blood glucose. Previous studies have
shown that visfatin is increased in people with
abdominal obesity or diabetes.

Exercise training, especially aerobic activities,
is one of the best ways to reduce the adverse effects
of pregnancy, including insomnia, fatigue,
excessive weight gain of the mother, back and
lower back pain, pelvic pain, constipation, urinary
incontinence, high blood pressure, and gestational
diabetes. Research has shown that continuing
regular exercise training during pregnancy does not
have any negative effects on the mother, the
development of the fetus and the results of the
pregnancy, but it makes the mother have better
pregnancy and parturition results. Based on the
research done, it seems that no research has
simultaneously investigated the effect of combined
exercise on the levels of these two adipokines, so
the present study investigates the effect of 12
weeks of combined exercise on the levels of these
adipokines in women with gestational diabetes.

Methodology

The present research was conducted as a semi-
experimental design with a pre-test and post-test
design in two experimental and control groups. 30
people were selected as available samples from
pregnant women aged 25 to 35 years with
gestational diabetes and gestational age of 13 to 14
weeks. Finally, after 2 people withdrew for
personal reasons, 28 people were randomly
assigned to one of two groups: the experimental
group (14) and the control group (14). Before
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starting the exercise training, anthropometric
measurements and blood sampling  (for
biochemical analysis) were performed on the
subjects, then the subjects were randomly divided
into two experimental and control groups.

Blood was taken in two stages; 24 hours before
the exercise training, and 24 hours after the
exercise training from the vein of their left hand
while sitting. After the pre-test measurements, the
subjects of the experimental group did their
exercise training and the control group only did
their daily and normal activities. The combined
training program was as follows: in 12 weeks, three
training sessions were held each week. The aerobic
training program was performed with an intensity
of 50% to 70% of the maximum heart rate and the
resistance training program was performed using
an elastic band and included movements on 7
groups of main muscles (biceps, triceps, chest, and
back muscles, hamstrings and quadriceps) that was
done in 7 stations, with 12 repetitions in each
station and a rest interval of 30 seconds to one
minute in a circle. After 12 weeks, the subjects
appeared in the laboratory under the conditions
before training, and blood samples were taken from
all the subjects as in the pre-test. Also, the
anthropometric measurement of all the subjects of
the two groups was done as in the pre-test. Blood
sampling was done 24 hours after the exercise
training in a sitting position.

After confirming the data in terms of normality
and homogeneity of variances, repeated measure
ANOVA was used to analyze the data. A
significant level of p<0.05 was considered, and the
data was analyzed using SPSS version 23 software.

Results

Considering the normal distribution of data for
serum adiponectin and visfatin indices, ANOVA
parametric tests with repeated measurements were
used to test the hypotheses. The results of the ANOVA
test with repeated measurements showed that the
combined exercise training caused a significant
increase in the concentration of serum adiponectin and
asignificant decrease in the concentration of visfatin in
the experimental group (P<0.05).

Discussion

The results of the present study showed that 12
weeks of combined training caused a significant
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increase in the concentration of adiponectin and
a significant decrease in the concentration of
serum visfatin in women with gestational
diabetes. Very little research has been done in
this regard on pregnant women. In line with the
results of the current research, Hosseini et al.
(2017) investigated the effect of aqua and
resistance exercise training on adiponectin levels
in pregnant women with gestational diabetes,
and observed a significant increase in
adiponectin levels in the aqua exercise training
group and no change in the resistance exercise
training group. These researchers attributed one
of the reasons for the lack of change in
adiponectin levels in the resistance training
group to the low intensity of their training and
stated that training with an intensity of 50 to 70%
of the maximum heart rate could not create the
necessary metabolic pressure. Also, these
researchers stated that it is possible that aqua
training has led to an increase in the release of
adiponectin through increasing the release of IL-
6 from active muscles and inhibiting the pro-
inflammatory  factor TNF-a. In general,
researches have shown that the level of
adiponectin in patients with gestational diabetes,
independent of BMI, body weight, and insulin
sensitivity, decreases compared to normal
pregnancy. Also, the level of adiponectin in
fetuses of mothers with gestational diabetes is
lower than that of normal fetuses with the same
gestational age. Adiponectin increases insulin
sensitivity by stimulating glucose absorption in
skeletal muscles. Studies show that adiponectin
injection reduces the expression of hepatic
glucogenic enzymes and leads to inhibition of
hepatic glucose production.

The physiological role of adiponectin and
visfatin in regulating insulin resistance, beta cell
function, and energy homeostasis is of particular
importance. Regarding the effect of exercise on
visfatin levels in diabetics, different studies have
reported conflicting results. Some have reported an
increase, some decrease, and some no change.
Regarding the effect of exercise training on visfatin
levels in pregnant women with gestational
diabetes, only one study was conducted, and the
results of this study were in contradiction with the
present study.

Hosseini et al. (2016) showed that six weeks of
exercise training in water caused a significant
increase in visfatin levels in the third trimester of
pregnancy in women with gestational diabetes.
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These researchers stated that according to visfatin's
endocrine role, insulin sensitivity is adjusted in
peripheral organs and affects glucose homeostasis.
Probably, exercise training in water through
increasing visfatin has been able to lead to a
significant decrease in glucose tolerance in women
with gestational diabetes. The difference in the
type of exercise protocol, duration of exercise,
intensity, and volume of exercise can be one of the
reasons for the difference between the results of
Hosseini et al.'s study and the present study.
Circulating visfatin levels are higher in overweight
individuals of both sexes. In addition, visfatin
serum levels have a positive correlation with body
mass index, visceral fat, and total body fat, but this
correlation was observed only in women. Based on
this, it can be said that body fat affects visfatin
concentration. Aguda et al. stated that changes in
net body mass may be the factor affecting visfatin
concentration and subsequently, improving insulin
sensitivity after weight loss in non-diabetic obese
women.

Therefore, it can be said that all kinds of sports
exercise training can be effective in reducing
visfatin levels .The reduction of this adipokine
can play a significant role in improving insulin
sensitivity, which can be attributed to a certain
extent to the change in the amount of fat tissue in
the body and the subsequent decrease in visfatin
secretion from fat tissue. The difference in the
response of visfatin to exercise may be different
according to the number of samples, the type of
subjects, the volume and intensity of exercise, and
this is the reason for the difference and
contradiction in the results of different studies.

Conclusion

In the present study, it was observed that after
12 weeks of combined exercise in pregnant
women with gestational diabetes, the levels of
adiponectin increased and visfatin decreased.
Considering the relationship between changes in
weight and the levels of these two adipokines,
which has been observed in previous researches,
it can be said that by reducing the weight and
mass of fat tissue as a result of exercise training,
especially combined training, we can see the
improvement of the effective factors in
gestational diabetes. This shows the value of
exercise training during pregnancy.
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