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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Gestational diabetes mellitus (GDM) 

traditionally refers to abnormal glucose tolerance with onset or 
first recognition during pregnancy.

The objectives: The study is designed to measure vaspin in 
the serum of women with GDM and estimate its association 
with insulin resistance, HbA1c, HDL, LDL, triglyceride and 
total cholesterol.

Methods: This study was a case-control study conducted on 
90 pregnant women (26 weeks and more), 60 of them patients 
with GDM, and 30 normal pregnant women as the control 
group, The blood sample was taken from participating women, 
and an interview was carried out with them using questionnaire 
form. vaspin and insulin were measured by ELISA technique, 
HbA1c was measured by ichroma™, lipid profile, and fasting 
blood glucose was measured by colourimetric method.

Result: Vaspin was increased significantly in the patient 
group in comparison to control (268.98± 154.02) ng/ml. Insulin 
level increased significantly in the patient group (27.88± 19.69) 
ng/ml, HbA1c and blood glucose also increased significantly 
in the patient group in comparison to the control respectively 
(5.08 ± 0.613) (126.47 ± 29.05) mg/dl. However, there was no 
significant difference in insulin resistance, HDL, LDL, TG, and 
TC.

Conclusion: The study shows that vaspin was increased in 
GDM but there is no negative correlation with HbA1c, insulin 
resistance, and lipid profile.

Key words. Gestational diabetes, vaspin, insulin resistance, 
HbA1c.
Introduction.

Gestational diabetes mellitus (GDM) is a common 
complication during pregnancy, and the incidence of GDM is 
rapidly increasing worldwide [1]. Pregnancies accompanied by 
GDM have a risk of incurring serious obstetric complications 
such as abnormal fetal growth, shoulder dystocia, macrosomia, 
large-for-gestational-age infants, birth injury, premature birth 
and increased caesarean section rate, which may confer short-
term and long-term effects on the health of both mothers and 
offspring [1-4]. It is estimated that 85% of live births worldwide 
(21.3 million) were affected by GDM in 2017 [5]. Moreover, 
due to inadequate exercise and improper diet, the number of 
obese individuals is expanding; concurrently, the incidence of 
GDM has increased sharply, which has become a substantial 
societal burden [6,7]. Hyperglycaemia during pregnancy can 
lead to adverse perinatal and pregnancy outcomes. Moreover, 
there exists a linear relationship between maternal glucose 
concentration and various adverse neonatal outcomes [8,9].

Gestational diabetes mellitus (GDM) is characterized by 
glucose intolerance with the onset or first recognition during 

pregnancy. GDM represents the most common complication 
of pregnancy, affecting 3–14% of pregnancies globally [10]. 
Hyperglycemia of GDM is closely associated with significant 
risk for a vast array of maternal and fetal outcomes during 
pregnancy, delivery, and beyond. Apart from pre-eclampsia and 
other severe short-term complications in women with GDM, 
long-term maternal risks include a high risk of GDM recurrence, 
metabolic syndrome and cardiovascular disease, as well as an 
increased incidence of antenatal or postpartum depression [11]. 
During normal pregnancy, there is a progressive increase in the 
insulin/glucose ratio based on the oral glucose tolerance test 
and hyperinsulinemic-euglycemic clamp. In addition, 6–9% of 
pregnant women developed GDM, showing increased risk for 
high blood pressure and preeclampsia [13] as well as for future 
development of type II diabetes in mothers and children [13].

Vaspin, a novel adipocytokine, is a serine protease inhibitor 
derived from the visceral adipose tissue and the serine protease 
inhibitor (SERPIN) gene family [14,15]. Studies have shown 
that vaspin can increase insulin sensitivity by reversing the 
changes in gene expression associated with insulin resistance 
[15]. Current research has found that vaspin is closely related 
to GDM [16]. However, how glucose causes changes in vaspin 
levels is still unknown. Therefore, this study observed mainly 
changes in serum vaspin in pregnant women after glucose 
load during the oral glucose tolerance test (OGTT), to analyze 
the effect of blood glucose level on serum vaspin secretion in 
pregnant women with GDM [15], so this study was designed to 
evaluate the association of serum vaspin with insulin resistance 
in Iraqi women with gestational DM.
Patients and Methods.

Case-control study carried out in Iraq, Salah Alden city from 
20th of November 2022 to 15 April 2023 (Figure 1). The study 
included 90 pregnant women who attended private clinics for 
follow-up the pregnancy, 60 of them complained of gestational 
DM (between 26 weeks and labour) as cases and 30 of them 
were healthy women with healthy pregnancies) as control, a 
blood sample was taken from them and an interview was carried 
out with these patients using questionnaire form designed by the 
investigator including their demographic characteristics, age, 
weight, the patient included in the study are pregnant women 
with fasting plasma glucose 5.1-6.9 mmol/l (92 -125 mg/dl), 
HbA1c ≥48 mmol/mol (6.5%), gestational age > 24 weeks. And 
Patients with anaemia, liver disease, renal disease, congenital 
disease, hemolytic sample, haemoglobin variant were excluded 
from the study. Five ml of blood sample was taken by vein 
puncture from each subject included in this study. Blood 
samples were placed into sterile gel tubes after blood clotting, 
centrifuged at 3000 for 15 minutes and the obtained serum was 
aspirated using a mechanical micropipette and transferred into 



126

clean test tubes which were labelled and stored in deep freeze 
temperature at -20 c for biochemical measurement. The levels 
of glucose, Insulin, vaspin, and lipid profile were measured. 
One ml of blood was placed in an EDTA tube and HbA1c 
were measured. The methodology of the research included the 
collection of blood samples, serum examination, and measuring 
the biochemical parameters illustrated in the scheme (1), Insulin 
resistance calculated by Glucose/insulin ratio (G/I ratio): The 
G/I ratio has become very popular since its first description in 
1998 as an accurate index of insulin sensitivity in women with 
PCOS. The ratio of glucose to insulin is easily calculated, with 
lower values depicting higher degrees of insulin resistance. A 
G/I ratio of less than 4.5 is sensitive (95 per cent) and specific 
(84 per cent) for insulin resistance.

SPSS v26 (Statistical Package for Science Services), was used 
to perform computerized statistical analysis using Comparison, 
and this was carried out using; a T test, one-ANOVA and Probability 
(P-value). The P-value ≤ 0.05 was considered statistically 
significant (S), less than 0.01 was considered very significant (VS) 
and greater than 0.05 was considered non-significant.
Results.

This is a comparative control study conducted on (90) 
pregnant women who visited the out clinic in Tikrit city to 
receive antenatal care, (60) of them complained of gestational 
DM, and the remaining (30) women had normal healthy 
pregnancies as the control group. The mean age of participants 
was (26.71±3.33) years with a range of (20-37) years, the mean 
weight was (84.56±9.99) Kg, range of (67-125) Kg and the 
mean height of participants (was 161.56±5.6) cm and a range 
of (148-172) cm.

The mean serum Vaspin level for the cases group (268.98± 
154.02) ng/ml and control group (208.71± 80.91) ng/ml showed 
statistically significant results, p = 0.04. The mean serum Insulin 
level for the cases group (27.88± 19.69) ng/ml and the control 
group (12.27± 5.365) ng/ml showed statistically significant 
results, p < 0.05. The mean serum HbA1c level for the cases 

group (5.08 ± 0.613) and control group (4.46 ± 0.584) showed 
statistically significant results, p < 0.05. The mean serum Insulin 
resistance level for the cases group (6.985 ± 3.922) and control 
group (9.511 ± 5.385) showed statistically non-significant 
results, p = 0.22. The mean serum blood glucose level for the 
cases group (126.47 ± 29.05) mg/dl and control group (98.00 ± 
11.95) mg/dl showed statistically high significant results, p < 
0.0001 (Table 1).

Table 1. Vaspin and glycemic parameters in the studied groups.
Parameters Mean±SD P value

Vaspin (ng/ml) Patient 268.98±154.02 0.04
Control 208.71±80.91

Insulin (ng/ml) patient 27.88±19.69 0.05
control 12.27±5.365

HbA1c (%) patient 5.08±0.613 0.05
control 4.46±0.584

GLu./Insulin % patient 6.985±3.922 0.22
control 9.511±5.385

FBG (mg/dl) patient 126.47±29.05 0.0001
control 98±11.95

Comparison between study groups regarding serum LDL, 
HDL, TG, and TC Levels was performed using T-test. Cases 
were compared with controls. The mean serum LDL level for the 
cases group (113.97 ± 44.308) mg/dl and control group (124.73 
± 44.818) mg/dl showed statistically non-significant results, p = 
0.282. The mean serum Triglyceride level for the cases group 
(211.12 ± 115.047) mg/dl and control group (192.17 ± 58.822) 
mg/dl showed statistically non-significant results, p= 0.399. The 
mean serum total cholesterol level for the cases group (210.15± 
41.76) mg/dl and control group (189.47± 38.18) mg/dl showed 
statistically significant results, p = 0.02. The mean serum HDL 
level for the cases group (mean ± S.E) (39.03 ± 10.721) mg/dl 
and control group (mean ± S.E) (41.97 ± 11.361) mg/dl showed 
statistically non-significant results, p = 0.234 (Table 2).

Table 2. Serum lipid profile level comparison between cases and 
control groups.

LDL mg/dl Patient 113.97±44.308 NS
Control 124.73±44.818

Triglyceride mg/dl patient 211.12±115.047 NS
control 192.17±58.822

total cholesterol mg/dl patient 210.15±41.76 0.02
control 189.47±38.18

HDL mg/dl patient 39.03±10.721 NS
control 41.97±11.361

The study reveals that there is no significant correlation 
between serum insulin resistance and serum vaspin level at p> 
0.05 level R2 linear= 0.0007. The study reveals that there is no 
significant correlation between serum HbA1c and serum vaspin 
level at p> 0.05 level R2 linear= 0.090 (Figure 2).
Discussion.

Vaspin, a novel adipocytokine, is a serine protease inhibitor 
derived from the visceral adipose tissue and the serine protease 

Figure 1. The workflow chart of the study design.
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inhibitor (SERPIN) gene family. Studies have shown that vaspin 
can increase insulin sensitivity by reversing the changes in gene 
expression associated with insulin resistance [12]. This study 
comparison of serum vaspin levels between pregnant women 
with GDM and healthy women revealed that its level increased 
in patients with statistically significant results, this agrees with 
Huo et al. [15] found During the OGTT, the vaspin levels were 
higher in the GDM group than in the NGT group. And agree 
with other studies [13,14], showing that the maternal serum 
levels of vaspin increased in women with GDM compared with 
normal controls in the second trimester of pregnancy.

This research result is different from the previous findings 
[15,16], showing that the serum vaspin levels were significantly 
lower in the GDM group than in the controls. Similarly, it was 
different from some research results [17,18], Which showed 
that there were no significant differences in serum vaspin 
concentrations between patients with GDM and non-GDM, The 
discrepancy between this study and the other reports might be 
explained by the differences in research design and the research 
objects or by that the body increases the vaspin secretion as 
a compensatory mechanism to increase insulin sensitivity to 
decrease blood glucose level. 

 GDM is thought to originate when beta cell function cannot 
be sufficiently upregulated relative to the increased insulin 
resistance [19]. On the contrary, an excessive gestational rise 
in insulin resistance with normal beta cell function also relates 
to disturbed glucose handling [20]. This study comparison of 
serum insulin levels between pregnant women with GDM and 
healthy women revealed that its level increased in patients with 
highly statistically significant results, this agrees with Jonas 
Ellerbrock et al. [21], who revealed that high insulin resistance 
and beta cell dysfunction increase the risk of GDM. It also 
agrees with previous studies [22,23] that found that insulin is 
increased in GDM than the normal pregnant women.

This study comparison of serum HbA1c levels between 
pregnant women with GDM and healthy women revealed that 
its level increased in patients (even its still at an upper normal 
level) with highly statistically significant results, this agrees 
with Ingrid Hov Odsæter et al. study which found that HbA1c 
increase in GDM, and it could potentially reduce the number 
of OGTTs [24]. It also agrees with Rajput et al. [25] study who 
have also found that HbA1c is significantly higher in GDM than 
in normal pregnancies.

There are no studies found that HbA1c is low in GDM but the 
level of it is deferred from one to another, which may be due to 
genetic deference or ethical, environmental or study conditions. 
Insulin resistance is identified as an impaired biological 
response to insulin stimulation of target tissues, primarily the 
liver, muscle, and adipose tissue. Insulin resistance impairs 
glucose disposal, resulting in a compensatory increase in beta-
cell insulin production and hyperinsulinemia [26,27]. 

This study comparison of insulin resistance levels between 
pregnant women with GDM and healthy women revealed that 
its level decreased in the control group with statistically non-
significant results, this agrees with other studies [22,27,28] 
This study disagrees with Inoue et al. [29] study that found that 
there is no significant difference in insulin resistance between 
GDM and the control group. This deference may be due to study 
conditions, deference in insulin resistance, assessment method, 
genetic factors and environmental factors.

Hyperglycemia during pregnancy is the primary clinical 
manifestation and characteristic of GDM. Patients with GDM 
have a consistently elevated fasting glucose level or glucose 
intolerance during the second trimester, although this will 
normalize post-partum. In a healthy pregnancy, maternal 
glucose metabolism undergoes an adaptive response regulated 
by increased insulin secretion from pancreatic β-cells to maintain 
euglycemia in the mother and sufficient nutrition for the fetus 
[30]. This study comparison of serum glucose levels between 
pregnant women with GDM and healthy women revealed that 
its level increased in patients with highly statistically significant 
results, this agrees with other studies [29,31,32], this result is 
expected as the hyperglycemia is main manifestation of GDM 

During pregnancy, fat metabolism undergoes physiological 
changes that increase the production of lipid profiles [33]. 
Increased estrogen levels and insulin resistance in pregnant 
women can increase the production of lipids in the liver [33]. 
These changes in fat metabolism indicate a physiological 
adaptation in the body of pregnant women that shifts the priority 
of lipid metabolism over glucose metabolism, and lipids are 
used as a source of energy for pregnant women so that they 
can preserve glucose for the growth and development of fetal 
development. Lipids also make it possible to produce embryonic 
cell membranes, bile acids, and steroid hormones [33].

This study comparison of serum HDL levels between pregnant 
women with GDM and healthy women revealed that HDL was 

Figure 2. Correlation between insulin resistance and HbA1c versus vaspin.
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lower in GDM than in normal pregnant women, but the result 
is non-significant statistically, which agrees with some studies 
[34-36], who found lower levels of HDL in GDM, while other 
studies [37-40] did not find a significant difference in HDL-C 
levels between groups. In addition, other studies [41,42] found 
that HDL is higher in GDM than in non-GDM women. This 
difference in result may be due to differences in genetic factors, 
environmental factors, diet of women, and study conditions.

Also, this study comparison of serum LDL levels between 
pregnant women with GDM and healthy women revealed that 
no significant difference in serum level of LDL between GDM 
and healthy pregnant women. Koukkou et al [37] found that 
lower LDL concentration was reported in the third trimester of 
pregnancy in the GDM group compared to controls. Moreover, 
other studies [38,43,44] showed that maternal serum cholesterol 
and LDL-C levels did not differ between control pregnancies 
and those with GDM. No significant difference in serum level 
of triglyceride between GDM and healthy pregnant women 
was revealed by this study, this result agrees with other studies 
[41,42,45], which found that there are no significant differences 
between GDM and non-GDM. While other researchers 
[34,37,46,47] found that women with GDM had significantly 
higher serum TG concentrations compared to controls; these 
results were in contrast with findings of the Grissa et al study 
[44]. 

By this study, there is a significant increase in serum level of 
total cholesterol between GDM and healthy pregnant women. 
Abnormal lipid profile in pregnant women with GDM has been 
reported [36,37]. Koukkou et al. [37] found that total cholesterol 
concentration was not significantly different between pregnant 
women with GDM and normal pregnant women. In contrast, 
other researchers [39,40,48] found that a higher proportion of 
pregnant women with GDM had high levels of total cholesterol 
compared to controls. This result may be due to differences in 
study conditions the test and lab differences and personal and 
genetic factors.

This study revealed that no relationship between vaspin and 
insulin resistance, this result agrees with other studies [14,49,50] 
that found that there is no significant correlation between vaspin 
and insulin sensitivity, while other studies found that vaspin 
is significantly increased with increased insulin resistance 
[51,52], so this study result may be explained by that the vaspin 
had different relation with GDM [17,18], that may affect its 
correlation with other parameters in GDM, also BMI of the 
patient, genetic difference, personal factors may affect the result. 

This study also found no relationship between vaspin and 
HbA1c, this result could be explained by that the HbA1c is 
not a diagnostic test for gestational DM as recommendations 
by WHO, that because the Hb is affected by many factors that 
change during pregnancy, so it was expected that there is no 
relations between vaspin and HbA1c, also this result is agree 
with Saleem and Sahab found that There was no significant 
links between serum vaspin and HbA1c [53]. On the other 
hand, Khoshaba et al. studied the relation of visfatin (which is 
an adipokine hormone secreted from adipose tissue and affects 
glucose metabolism) with gestational diabetes mellitus in 
pregnant women and found that it was increased in pregnant 

women whose HbA1c is high in comparing with normal HbA1c 
women [54].
Conclusion.

This study revealed that Vaspin, Insulin, and HbA1c 
significantly increased in GDM women in comparison with 
healthy pregnant women, but no significant difference was 
revealed in insulin resistance between GDM women and non-
GDM women and no significant correlation between serum 
vaspin and insulin resistance, also no difference was revealed in 
HDL, LDL, and TG between GDM women and non-GDM, but 
TC was increased in GDM women.
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