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Abstract
Gestational Diabetes Mellitus (GDM) is one of the most common metabolic disorders of pregnancy.
This disease is characterized by an abnormal glucose tolerance recognized for the first time during
pregnancy due to a decreased insulin sensitivity combined with insufficient insulin secretion.
To estimate preptin concentrations in pregnant with gestational diabetes mellitus comparison with
healthy pregnant.
A total of 45 pregnant were divided into pregnant women with gestational diabetes mellitus(n=30) and
healthy pregnant (n=15)with gestational age-matched serum levels of biomarkers and cytokine were
measured in second and third trimester using Oral Glucose Tolerance Test [OGTT]preptin and insulin
levels were measured with ELISA. Metabolic parameters were measured by spectrophotometer
methods. The correlation coefficients between serum preptin levels and age, BMI, insulin resistance,
insulin sensitivity were also evaluated.
Serum preptin levels were significantly high in Patients with gestational diabetes mellitus
(446.33±81.34) compared with control healthy pregnant (157.26±36.50) (P <0.001). The correlation of
Preptin levels in GDM pregnant was negatively with insulin resistance, age, BMI and fasting blood
glucose but positively with fasting insulin levels and insulin sensitivity.
In summary, serum preptin concentration were increased in GDM pregnant compared with normal
pregnant. Serum preptin concentration is associated with glucose tolerance status, insulin resistance,
insulin sensitivity, Beta-cells functions disrupted
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Introduction
Gestational diabetes mellitus [GDM] is one of the
major problems and most common metabolic
disorders of pregnant during pregnancy period. Its
diagnostic via abnormal oral glucose tolerance
recognized for the first time during pregnancy
caused by a low of insulin sensitivity joined with
insufficient insulin secretion. (1) The prevalence of
GDM ranges from 3.8 to 12.5% according to the
American Diabetes Association and World Health
Organization criteria. Furthermore, women with
GDM are at increased risk of type 2 diabetes,
hypertension, and cardiovascular disease in future.
(2) Until now, although the etiology of gestational
diabetes mellitus is still unclear, it is thought to
share similar pathophysiology with T2D, Contains
deficient insulin secretion and insulin resistance due
to fail of pancreatic β-cells. (3,4). Insulin is secreted
from the pancreatic β-cells postprandially, signaling
the fed state and directly stimulating glucose
removal into peripheral insulin target tissues in
addition to repression hepatic glucose output. (5)
Insulin resistance (IR) occurs to some degree in all
pregnancies (6), and both IR and decreased insulin
secretion are reported to be associated with
gestational diabetes mellitus. (7) Which symbolizes
a reduced physiological reaction of the peripheral
tissues to the action of the normal concentration of
insulin, and is a major finding in several metabolic
disorders, including type 2 diabetes and metabolic
syndrome. (8) Preptin is a recently isolated [34amino acid peptide hormone] from secretory
granules insulated from cultured b-cells, sideways
with amylin and insulin, that is consecrated with
insulin from the pancreatic β-cells. (9, 10). Yang and
his group reported that preptin may be had a role in
the pathogenesis of T2DM by enhance insulin
secretion. (11) Preptin enhances glucose-stimulated
insulin secretion on the other hand, its effects on
gestational diabetes mellitus are unidentified. (9, 11).
In addition, preptin was described physiologically to
mediate insulin secretion related with glucose level.
(9, 11) The mechanisms that which PRD could be
seen to exert such a mixture of effects are complex,
PRD was found to promote (but not initiate) insulin
secretion Further, those most (non-nutrient
modulators) of insulin secretion effects on the
changes in inositol triphosphate or cAMP levels. The
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elements which cause a targeted increase in the
second phase of insulin secretion is found in the
priming of β-cells, and maybe do not involve cAMP.
(12).

Material and Method
The case-control study was directed at pregnant
care center, AL-Najaf province, Iraq, between July
2017 and April 2018. Fifteen non-GDM healthy
controls and 30 newly diagnosed GDM pregnant
women. The GDM cases and healthy controls were
matched for age and at the same gestational age
(24-28 weeks). Information written approval
obtained from all the topics. The women pregnant
with Gestational Diabetes Mellitus recently
diagnosed and not treated with oral hypoglycemic
agents. Neither of the control nor patient topics
were use any medication known to change glucose
tolerance, there is no family history of T2DM and no
clinical sign of any major disease, multiple
pregnancy, pre-existing glucose intolerance,
hypertension, preeclampsia, acute or chronic
inflammation, and smokers. Urinary tract
contaminations,
urolithiasis,
liver
cirrhosis,
congestive heart failure or other recognized major
diseases were excepted. Blood glucose was tested
using the glucose oxidase method. BMIs measured
during OGTT screening in 25 weeks of gestational
age using the following formula: weight (kg)/height
(m2). An overnight fasting venous blood sample was
obtained from all participants to assess lipid profile,
preptin levels and other biochemical parameters on
the day of OGTT screening. All samples were stored
at room temperature for at least 30 min to allow the
blood to clot, followed by centrifugation (3000 rpm)
for 15 min to separate serum. Lipid profile (TG,
Cholesterol, HDL-C) Serum were determined by
colorimetric method for the quantitative in vitro
diagnostic measurement using a kit (BIOLABO).
Preptit and Insulin levels were determined by using
Human ELISA Kit (Elabscience). Insulin resistance
were assessed using the homeostasis model
assessment (HOMA-IR: [fasting glucose (mmol/L) x
fasting insulin (microU /L)/22.5]. HOMA-S% and
HOMA-β% were obtained according to the HOMAcalculator (www.dtu.ox.ac.uk/homacalculator/).
Statistical Analysis. Statistical analysis was
performed using two statistical software, the
Statistical Package of Social Science (SPSS ver. 21)
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and Graphpad Prism ver.5. Continuous variables
were expressed as mean ± standard deviation (SD).
Significant differences were assessed using Paired ttest and independent t-test for variables with equal
and unequal frequencies respectively. Bivariate
correlations were assessed using standardized
Pearson coefficients. The values obtained of less
than 0.05 and 0.01 were considered as statistically
and highly statistically significant respectively.

Results and Discussion
The anthropometric characteristics of all
participants are shown in Table (1).Table (1)
represented the baseline characteristics of the two
study groups, Control (n=15) and patients (n=30).
Mother age of both groups were approximately
have same values and no significant differences
were obtained. BMI of patients in 2nd and 3rd
trimester were lower (P<0.05 & P<0.01) than control
subjects respectively.Table (1) demonstrates
measurements for patients and control. The first
measurement was in 2nd Trimester (before GDM),
while second measurement was in 3rd Trimester
(after GDM), with the mean±SD of mother's age,
Age of gestational and BMI parameters. It can be
noticed from Table (1) that the mean values of age
for both patients and control were 28.93±3.67 and
29.87±3.44 respectively with no significant
differences. The mean values of gestational age in
2nd trimester for both patients and control were
25.67±1.56 and 25.38±1.08 respectively with no
significant differences, while the mean values of
gestational age in 3rd trimester for both patients and
control
were
28.57±0.87
and
28.79±0.88
respectively with no significant differences. BMI in
2nd trimester for patients and control was
(31.21±4.20, 29.78±2.48 respectively) significant
differences with P value (P<0.01). While BMI in 3rd
trimester for patients and control was (36.14±4.33
and 31.20±8.17 respectively) significant differences
with P value (P<0.01).
Table (2) summarized the comparison between
clinical parameters for both GDM patients and
healthy pregnant in the two periods of gestation
(2nd and 3rd trimesters).All biochemical parameters
showed significant differences between patient and
control groups except FBG, LDL, LDL/HDL ratio and
TG/Cholesterol in 2nd trimester which revealed no
significant differences. FBG level in 2nd Trimester for
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GDM group was (102.17±17.23mg/dl) which have no
significant differences as compared with control
(94.13±8.70mg/dl). While, FBG level in 3rd Trimester
was (150.83±16.98mg/dl) was significantly increased
(P <0.001) as compared with control group
(99.60±7.52mg/dl). With OGTT (mg/dl) in 1h for
patients and control was (182.40±4.23 and
133.20±5.22 respectively) significantly increased (P
<0.001) while in 2h for patients and control was
(149.38±8.19
and
103.11±2.15
respectively)
significantly increased (P <0.001). Insulin level
(mlU/ml) in 2nd and 3rd Trimester for GDM group
(13.46±0.78and
16.78±2.46respectively)
were
significantly increased (p<0.001) compared with
control (6.27±1.43 and 6.08±1.22respectively).
HOMA-IR value in 2nd and 3rd for patients (1.76±0.12
and 2.40±0.34 respectively). were significantly
increased (p<0.001) compared with healthy
pregnant (1.114±0.197 and 1.25±0.21 respectively).
HOMA-S% in 2nd and 3rd Trimester for patients were
(57.13±4.09 and 42.60±8.29 respectively) were
significantly increased (p<0.001) compared with
healthy pregnant (128.90±38.14 and 81.83±14.38
respectively). HOMA-β% in 2nd and 3rd Trimester for
patients were (116.83±38.01 and 63.80±15.29
respectively) significantly increased (p<0.001)
compared with healthy pregnant (77.37±15.949 and
90.77±15.68 respectively). T.G (mg/dl) in 2nd and 3rd
Trimester for patients were (158.41±54.49 and
194.65±106.19 respectively) were significantly
increased (p<0.001) compared with control
(119.47±29.78 and 122.47±19.29 respectively).
Cholesterol (mg/dl) in 2nd and 3rd Trimester for
patients were (191.78±9.89 and 182.17±11.73
respectively) were significantly increased (p<0.001)
compared
with
control
(161.90±13.49
and160.23±9.92 respectively). HDL-C (mg/dl) in 2nd
and 3rd Trimester for patients were (40.00±10.38 and
36.67±6.93
respectively)
were
significantly
decreased (p<0.001) compared with control
(48.73±2.96 and 45.40±3.13 respectively). LDL-C in
2nd Trimester for patients was (119.98±63.40) which
have no significant as compared with control
(154.33±53.78) (P=0.072). LDL in 3rd Trimester was
(184.60±67.65) was significantly decreased as
compared with control (95.58±34.23) with (P value
<0.001). Preptin (pg/ml) in 2nd and 3rd Trimester for
patients were (226.39±34.20) and control was
(178.13±34.37), patients was (446.33±81.34), control
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was
(157.26±36.50)
respectively,
were
significantly
increased
(p<0.001).Correlations
between preptin and studied variables of patients
during 3rd trimester (Table 4). Although most
parameters showed positive correlation, except
BMI, FBG, HOMA-IR, TG, Cholesterol, LDL-C, and
showed negative correlation. Age is positive
correlation (0.199) and significant with P value
(P=0.015). BMI is positive correlation (0.301) and
significant with P value (P=0.008). FBG (mg/dl) is
positive correlation (0.102) and significant with p
value (P=0.000**). OGTT is positive correlation
(0.311) and significant with P value (P=0.001).
HOMA-S% is negative correlation (-0.088) and
significant with P value (P=0.000**). HOMA-β % is
negative correlation (-0.127) and significant with P
value (P=0.001*). TG (mg/dl) is positive correlation
(0.051) significant with P value (P=0.003).
Cholesterol (mg/dl) is positive correlation (0.212)
and significant with P value (P=0.011). HDL-C (mg/dl)
is positive correlation (0.207) significant with P value
(P=0.008).LDL-C is negative correlation (-0.131) and
no significant with p value (P=0. 050NS). LDL-C/HDLC ratio is negative correlation (0.123) and no
significant with p value (p=0.056NS). TG/HDL-C ratio
is positive correlation (0.093) and significant with p
value (p=0.001). TG/Cholesterol ratio is positive
correlation (0.100) and significant with p value
(p=0.006).Correlations between HOMA-S% and
studied variables of patients during 3rd trimester
(Table 6). Although most parameters showed
positive correlation, except Age, BMI, HDL-C and
LDL-C/HDL-C showed negative correlation. It can be
noticed from Table (7) that the correlation and P
value during 3rd trimester with HOMA-β% of each of:
Age is positive correlation (0.008) and no significant
with P value (P=0.968NS). BMI is positive
correlation (0.003) and no significant with P value
(P=0.989NS). FBG (mg/dl) is negative correlation (0.061) and significant with p value (P=0.001). OGTT
is positive correlation (0.712) and significant with P
value (P=0.001). HOMA-IR is negative correlation (0.984) and significant with p value (P=0.000**).
HOMA-S% is negative correlation (-0.973) and
significant with P value (P=0.000**). TG (mg/dl) is
positive correlation (0.112) significant with P value
(P=0.000). Cholesterol (mg/dl) is negative
correlation (-0.248) and significant with P value
(P=0.008). HDL-C (mg/dl) is positive correlation
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(0.016) significant with P value (P=0.003). LDL-C is
negative correlation (-0.046) and no significant with
p value (P=0. 808NS). LDL-C/HDL-C ratio is positive
correlation (0.166) and no significant with p value
(p=0.054NS). TG/HDL-C ratio is positive correlation
(0.069) and significant with p value (p=0.003).
TG/Cholesterol ratio is positive correlation (0.111)
and no significant with p value (p=0.131NS).
The modern understanding of diabetes mellitus is
that it is a group of metabolic diseases characterized
by hyperglycemia resulting from defects in insulin
secretion, insulin action, or both (13). Although GDM
speedily vanished directly after the pregnancy, there
are no conclusive data about how gestational
diabetes mellitus develops in the time of pregnancy
(14). Hence, the present research discover the
possible effects of peptide hormone Preptin on the
etiopathogenesis of gestational diabetes mellitus.
Preptin showed to regulate glucose-mediated
insulin secretion in normoglycaemia and diabetic
patients (15). Preptin had a direct effect on the βcell, enhancing the maximal glucose-stimulated
secretion of insulin from cultured (bTC6-F7 cells).
We found that higher Preptin concentrations were
observed in GDM women compared with respective
control. The up regulation of Preptin in the diabetic
subjects either might be the result of the decreased
Preptin metabolism or increased Preptin secretion.
The high levels of preptin may redound insulin
secretion. Also these results are in good agreement
with those of Aslan et al. who found that plasma
preptin in diabetic topics was higher than in a
control group of normal persons. (16) In agreement
to our findings, some previous research showed
increased preptin concentration in diabetic topics
associated with increase insulin resistance.
Preptin may have role in the pathogenesis of
T2DM via enhance insulin secretion. (9) Preptin
concentration were found to be high in patients
with T2DM and glucose intolerance, comparative to
the control group in a previous research (17). These
studies suggest that Preptin concentration increase
in cases of (IR). In response to glucose, Preptin is
described to be secreted together with insulin. GDM
subjects suffer from clear insulin resistance with
increased concentration of insulin, as we have found
in our study. (18) And hence, we were able to notice
increase concentration of Preptin in pregnant with
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GDM comparison with controls. If these research
supported by more studies, then Preptin
concentation may provide a novel method to
identifying pregnant with GDM.
Changes in insulin levels in women with and
without GDM with increasing gestational age can
become resistant to insulin, showing (a
physiological insulin resistance). All tissues during
pregnancy show decreased sensitivity to insulin, and
to maintain glucose Metabolism and to stabilize
hyperinsulinism,especially
pancreatic
β-cell
hyperfunction; insulin secretion can be increased to
meet the needs of the body and to maintain normal
blood glucose levels. (19) The current study showed
a positive correlation between HOMA-IR and insulin
levels in women with gestational diabetes mellitus,
in addition to between Preptin level and age. This
results is agreement with study in which Preptin has
been found to be associated with glucose-mediated
insulin secretion. (9)
This is established by the positive correlation as
we found between fasting insulin concentration and
preptin concentration in patients with gestational
diabetes mellitus. (16) Agreement with previous
research, which reports on changes in insulin levels
both in those with GDM and those with NGT
following an OGTT at (24 – 28) weeks gestation,
demonstrates that, although fasting insulin
concentration in the gestational diabetes mellitus
group were higher than those seen in the normal
pregnancy group (19.1 ±6.4 mU/L and 14.7 ±5.1 mU/L,
respectively), the difference was not statistically
significant. (20) Then insulin resistance (IR) is a (key
feature) of metabolic disorder, (21) it would be
predicted that measurement of insulin level alone
might be of value in the calculation of Insulin
Sensitivity (IS). Hyperinsulinaemia in the presence of
normoglycaemia has been found to be responsible
for sign of IR. (22).
Fasting insulin level appreciation are far wide
used in clinical environments for providing mark of
insulin resistance. (23) Development of IR and GDM
showed positive significant correlation with baseline
maternal BMI and development of GDM showed
positive significant correlation with maternal age.
(24)
These findings go in hand with Shepherd et al.
(25) who detected reduced risk of GDM with their
proposed diet and exercise interventions for
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pregnant women versus women received no
intervention. Also, Pan et al. (26) reported that
women with GDM were older and had higher BMI
than women free of GDM and Li et al. (27) found the
levels of FBG, lipid profile and HOMA-IR score were
significantly higher in GDM than in normal glucose
tolerance women with a positive correlation
between HOMA-IR and BMI and concluded that with
the increases of FBG, the progression of IR is
increased
and
pancreatic
β-cell
function
progressively declines. Recently, Lindsay et al. (28)
reported a high rate of late IR among pregnant
women of moderately older age and high rate of
obesity.

Conclusions
The results of our study showed that serum preptin
levels were increase in GDM patients compared with
normal pregnant. Serum preptin levels is related
with glucose tolerance status, insulin resistance,
insulin sensitivity, beta-cells functions disrupted

References
1. American Diabetes Association (ADA). Office
guide to diagnosis and classification of diabetes
mellitus and other categories of glucose intolerance.
Diabetes. 1993; 40:4-7.
2. Enquobahrie DA, Williams MA, Qiu C and Luthy
DA. Early pregnancy lipid concentrations and the
risk of gestational diabetes mellitus. Diabetes Res
Clin Pract. 2005; 70 (2):134–142.
3. Cianni G, Miccoli R, Volpe L, Lencioni C and Del
Prato S. Intermediate metabolism in normal
pregnancy and in gestational diabetes. Diabetes
Metab Res Rev. 2003; 19 (4):259–270.
4. Buchanan TA. Pancreatic B-cell defects in
gestational diabetes: implications for the
pathogenesis and prevention of type 2 diabetes. J
Clin Endocrinol Metab. 2001; 86 (3):989–993.
5- Greeve J. Inhibition of the synthesis of
apolipoprotein Bcontaining lipoproteins. Handb Exp
Pharmacol 2005; 170: 483–517.
6- Xiang AH, Peters RK, Trigo E, Kjos SL, Lee WP and
Buchanan TA. Multiple metabolic defects during late
pregnancy in women at high risk for type 2 diabetes.
Diabetes 1999; 48: 848-854.
7- Metzger BE and Coustan DR. Summary and
recommendations of the Fourth International
Workshop-Conference on Gestational Diabetes

http://pharmacologyonline.silae.it
ISSN: 1827-8620

PhOL

Aiman, et al.

Mellitus. The Organizing Committee. Diabetes Care
1998; 21 Suppl 2: B161-167.
8 - Martin BC, Warram JH, Krolewski AS, Bergman
RN, Soeldner JS and Kahn CR: Role of glucose and
insulin resistance in development of type 2 diabetes
mellitus: results of a 25-year follow-up study. Lancet
1992, 340:925-929.
9- Buchanan CM, Phillips AR and Cooper GJ. Preptin
derived from proinsulin like growth factor II (proIGFII) is secreted from pancreatic islet β-cells and
enhances insulin secretion. Biochem J 2001; 360:
431–439
10- Cooper G, Willis A, Clark A, Turner R, Sim R and
Reid K. Purification and characterization of a
peptide from amyloidrich pancreases of type 2
diabetic patients. Proc Natl Acad Sci USA 1987; 84:
8628–8632.
11- Yang G, Li L, Chen W, Liu H, Boden G and Li K.
Circulating preptin levels in normal, impaired
glucose tolerance, and type 2 diabetic subjects. Ann
Med 2009; 41(1): 52–56.
12- Celik E, Yilmaz E, Celik O, Ulas M, Turkcuoglu I, Karaer
A and Biochem. J. Maternal and fetal adropin levels in
gestational diabetes mellitus. J Perinat. Med 2013; 41:
375–380
13- American Diabetes A. Diagnosis and classification
of diabetes mellitus. Diabetes care. 2011; 34 Suppl
1(1): S62-S9
14- Szymańska M, Bomba-Opoń DA, Celińska AM, et
al. Diagnostic of gestational diabetes mellitus and
the prevalence of LGA (Large for Gestational Age).
Ginekol Pol 2008; 79: 177–81.
15- Christina M, BUCHANAN*†, nthony RJ,
PHILLIPS*‡ and Garth JS, and COOPER*†1. Preptin
derived from proinsulin-like growth factor II (proIGFII) is secreted from pancreatic islet β-cells and
enhances insulin secretion. Biochem. J. 2001; 360,
431–439.
16- Aslan1 M, Celik2 O, Karsavuran N, Celik3 N,
Dogan1 DG, Botan1 E and Kafkasli2 A. Maternal
serum and cord blood preptin levels in gestational
diabetes mellitus. Journal of Perinatology. 2011; 31,
350–355.
17- Aydin S. Discovery of ghrelin hormone: research
and clinical applications. Turk J Biochem 2007;
32:76–89.
18- Yakup B, Bilgin G, Suleyman A, Husnu C, Burcin K,
Aziz A and İbrahf Y. Changes in serum obestatin,
preptin and ghrelins in patients with Gestational

118 (pag 113-123)

Diabetes Mellitus. Clinical Biochemistry 45 2012; 198–
202.
19- Wang YH, Wu HH, Ding H, Li Y , Wang ZH, Li F and
Zhang JP . Changes of insulin resistance and β -cell
function in women with gestational diabetes
mellitus and normal pregnant women during midand late pregnant period: a case-control study. The
Journal of Obstetrics and Gynaecology Research
2013; 39: 647– 652.
20- Liang ZX, Wu Y, Zhu XY and Fang Q. Insulin
resistance and lipid profile during an oral glucose
tolerance test in women with and without
gestational diabetes mellitus, Journal of Obstetrics
and Gynaecology. Chen 2015; 1060197.
21- Bjorntorp P. Abdominal obesity and the
development of noninsulin dependent diabetes
mellitus. Diabetes Metab Rev 1998; 4: 615–22.
22- Krentz AJ, Dousset B, Mayer D, et al. Metabolic
effects of cyclosporin A and FK 506 in liver
transplant recipients. Diabetes 1993; 42: 1753–9.
23- Ferrannini E, Haffner SM, Mitchell BD and Stern
MP. Hyperinsulinaemia the key feature of a
cardiovascular
and
metabolic
syndrome.
Diabetologia 1991; 34: 416–22.
24- Ghoshal S, Stevens JR, Billon C, Girardet C,
Sitaula S and Leon AS. Adropin: An endocrine link
between the biological clock and cholesterol
homeostasis. Mol Metab. 2017; Dec 30. pii: S22128778(17)30758-5.
25- Shepherd E, Gomersall JC, Tieu J, Han S,
Crowther CA and Middleton P .Combined diet and
exercise interventions for preventing gestational
diabetes mellitus. Cochrane Database Syst Rev.
2017; 11:CD010443.
26- Pan SC, Huang CC, Lin SJ, Chen BY, Chang CC and
Leon Guo YL. Gestational diabetes mellitus was
relate to ambient air pollutant nitric oxide during
early gestation. Environ Res. 2017; 158:318-23
27- Li JY, Wu GM, Hou Z and Cao YM. Expression of
C1q/TNF-related protein-3 (CTRP3) in serum of
patients with gestational diabetes mellitus and its
relationship with insulin resistance. Eur Rev Med
Pharmacol Sci. 2017; 21(24):5702-5710.
28- Lindsay KL, Brennan L, Kennelly MA, Curran S,
Coffey M, Smith TP, Foley ME, Hatunic M and
McAuliffe FM. Maternal metabolic response to
dietary treatment for impaired glucose tolerance
and gestational diabetes mellitus. Ir J Med Sci. 2018;
Jan
20.
10.1007/s11845

http://pharmacologyonline.silae.it
ISSN: 1827-8620

PhOL

Aiman, et al.

119 (pag 113-123)

Table 1. Characteristics of the study participants

Parameters

Patients(n=30) Control(n=15) P value

Mother's age (Yrs)
28.93±3.67
29.87±3.44
0.416 NS
nd
Age of gestational 2
20.67±1.56
20.38±1.08
0.249NS
trimester (weeks)
rd
Age of gestational 3
28.57±0.87
28.79±0.88
0.0689NS
trimester(weeks)
BMI 2nd trimester
31.21±4.20
29.78±2.48
0.034*
BMI 3rd trimester
36.14±4.33
31.20±8.17
0.009**
Data represented as Mean ±SD, *=significant differences at (P≤ 0.05), **=significant differences at (P≤ 0.01).BMI: Body mass
index.
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Table 2. Comparisons of clinical parameters for the GDM group and healthy pregnant group during gestation periods (2nd and
3rd trimester).

Parameters

FBG(mg/dl)
OGTT(mg/dl)

Insulin (mlU/ml)
HOMA-IR
HOMA-S%
HOMA-β%
T.G(mg/dl)
Cholesterol(mg/dl)
HDL-C(mg/dl)
LDL-C(mg/dl)
LDL-C/HDL-C
TG/HDL-C
TG/Cholesterol
Preptin (pg/ml)

Gestation Period
FBG(mg/dl)
2nd Trimester
OGTT 1h
OGTT 2h
FBG(mg/dl)
3rd Trimester
2nd Trimester
3rd Trimester
2nd Trimester
3rd Trimester
2nd Trimester
3rd Trimester
2nd Trimester
3rd Trimester
2nd Trimester
3rd Trimester
2nd Trimester
3rd Trimester
2nd Trimester
3rd Trimester
2nd Trimester
3rd Trimester
2nd Trimester
3rd Trimester
2nd Trimester
3rd Trimester
2nd Trimester
3rd Trimester
2nd Trimester
3rd Trimester

GDM group(30)
Mean±SD

Healthy
pregnant(15)
Mean±SD

P value

102.17±17.23

94.13±8.70

0.098NS

182.40±4.23
149.38±8.19

133.20±5.22
103.11±2.15

0.000**
0.000**

150.83±16.98

99.60±7.52

0.000**

13.46±0.78
16.78±2.46
1.76±0.12
2.40±0.34
57.13±4.09
42.60±8.29
116.83±38.01
63.80±15.29
158.41±54.49
194.65±106.19
191.78±9.89
182.17±11.73
40.00±10.38
36.67±6.93
119.98±63.40
184.60±67.65
3.21±1.81
5.10±1.23
4.27±1.85
5.45±2.80
0.81±0.30
1.03±0.60
226.39±34.20
446.33±81.34

6.27±1.43
6.08±1.22
1.11±0.19
1.25±0.21
128.90±38.14
81.83±14.38
77.37±15.94
90.77±15.68
119.47±29.78
122.47±19.29
161.90±13.49
160.23±9.92
48.73±2.96
45.40±3.13
154.33±53.78
95.58±34.23
3.16±1.09
2.10±1.38
2.49±0.67
2.71±0.42
0.43±0.19
0.76±0.12
178.13±34.37
157.26±36.50

0.000**
0.000**
0.000**
0.000**
0.000**
0.000**
0.000**
0.000**
0.014*
0.013*
0.000**
0.000**
0.003**
0.000**
0.072NS
0.000**
0.900NS
0.003**
0.001**
0.000**
0.308NS
0.012*
0.000**
0.000**

BMI: body mass index, , FBG: fasting blood glucose HOMA-IR: hemostasis model assessment-insulin resistance, HOMA-S%:
hemostasis model assessment-sensitivity percentage. HOMA-β%: hemostasis model assessment-beta cell percentage. TG:
triglyceride, HDL-C: High-density lipoprotein-cholesterol, LDL-C: low density lipoprotein-cholesterol. Vit D: vitamin D. Data
represented as Mean ±SD: standard deviation, NS= non- significant differences at (P>0.05). *=significant differences at (P≤
0.05), **=significant differences at (P≤ 0.01).
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Table3. The involvement of Preptin in directing for the clinical parameters in gestational diabetes mellitus.

Parameters
Age (Yrs)
BMI(kg/m2 )
FBG (mg/dl)
OGTT/2h
Insulin (miU/L)
HOMA-IR
HOMA-S%
HOMA-β%
TG(mg/dl)
Cholesterol(mg/dl)
HDL-C(mg/dl)
LDL-C
LDL-C/HDL-C ratio
TG/HDL-C ratio
TG/Cholesterol ratio

r
-0.12
-0.23
-0.20
0.66
0.03
-0.16
0.16
0.16
-0.17
-0.12
0.02
-0.15
0.04
0.23
0.07

P
0.051NS
0.102NS
0.000**
0.021*
0.000**
0.000**
0.005**
0.007**
0.003**
0.040*
0.008**
0.100NS
0.050*
0.007**
0.006**

BMI: body mass index, , FBG: fasting blood glucose HOMA-IR: hemostasis model assessment-insulin resistance, HOMA-S%:
hemostasis model assessment-sensitivity percentage. HOMA-β%: hemostasis model assessment-beta cell percentage. TG:
triglyceride, HDL-C: High-density lipoprotein-cholesterol, LDL-C: low density lipoprotein-cholesterol. Data represented as Mean
±SD: standard deviation, NS= non- significant differences at (P>0.05). *=significant differences at (P≤ 0.05), **=significant
differences at (P≤ 0.01).
Table 4. Correlation between HOMA-IR and studied variables in 3rd trimesters of patients.

Variables
Age(Yrs)
BMI(kg/m2 )
FBG (mg/dl)
OGTT/2h
HOMA-S%
HOMA-β%
TG(mg/dl)
Cholesterol(mg/dl)
HDL-C(mg/dl)
LDL-C(mg/dl)
LDL-C/HDL-C
TG/HDL-C
TG/Cholesterol

r
0.19
0.30
0.10
0.33
-0.08
-0.12
0.05
0.21
0.20
-0.13
-0.12
0.09
0.10

P
0.015*
0.008**
0.000**
0.001**
0.000**
0.001**
0.003**
0.011*
0.008**
0.050*
0.056NS
0.001**
0.006**

BMI: body mass index, , FBG: fasting blood glucose HOMA-IR: hemostasis model assessment-insulin resistance, HOMA-S%:
hemostasis model assessment-sensitivity percentage. HOMA-β%: hemostasis model assessment-beta cell percentage. TG:
triglyceride, HDL-C: High-density lipoprotein-cholesterol, LDL-C: low density lipoprotein-cholesterol. Data represented as
Mean ±SD: standard deviation, NS= non- significant differences at (P>0.05). *=significant differences at (P≤ 0.05),
**=significant differences at (P≤ 0.01).
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Table 6. Correlation between HOMA-S% and studied variables in 3rd trimesters of patients.

Parameters
Age(Yrs)
BMI(kg/m2 )
FBG (mg/dl)
OGTT/2h
HOMA-β%
TG(mg/dl)
Cholesterol(mg/dl)
HDL-C(mg/dl)
LDL-C(mg/dl)
LDL-C/HDL-C
TG/HDL-C
TG/Cholesterol

r
-0.15
-0.23
0.20
0.16
0.21
0.30
0.10
-0.23
0.11
-0.12
-0.17
0.12

P
0.033*
0.028*
0.000**
0.002**
0.000**
0.000**
0.045*
0.036*
0.101NS
0.060NS
0.007**
0.003**

BMI: body mass index, , FBG: fasting blood glucose HOMA-IR: hemostasis model assessment-insulin resistance, HOMA-S%:
hemostasis model assessment-sensitivity percentage. HOMA-β%: hemostasis model assessment-beta cell percentage. TG:
triglyceride, HDL-C: High-density lipoprotein-cholesterol, LDL-C: low density lipoprotein-cholesterol. Data represented as
Mean ±SD: standard deviation, NS= non- significant differences at (P>0.05).*=significant differences at (P≤ 0.05),
**=significant differences at (P≤ 0.01)
Table 7. Correlation between HOMA-β% and studied variables in 3rd trimesters of patients.

Parameters
Age(Yrs)
BMI(kg/m2 )
FBG (mg/dl)
OGTT/2h
TG(mg/dl)
Cholesterol(mg/dl)
HDL-C(mg/dl)
LDL-C(mg/dl)
LDL-C/HDL-C
TG/HDL-C
TG/Cholesterol

r
-0.12
-0.23
-0.20
0.66
-0.17
-0.12
0.02
-0.15
0.04
0.23
0.07

P
0.051NS
0.102NS
0.000**
0.021*
0.003*
0.040*
0.008*
0.100NS
0.050*
0.007*
0.006*

BMI: body mass index, , FBG: fasting blood glucose HOMA-IR: hemostasis model assessment-insulin resistance, HOMA-S%:
hemostasis model assessment-sensitivity percentage. HOMA-β%: hemostasis model assessment-beta cell percentage. TG:
triglyceride, HDL-C: High-density lipoprotein-cholesterol, LDL-C: low density lipoprotein-cholesterol. Data represented as
Mean ±SD: standard deviation, NS= non- significant differences at (P>0.05). *=significant differences at (P≤ 0.05),
**=significant differences at (P≤ 0.0
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Figure 1. Preptin levels during2nd and 3rd Trimester for gestational period

Figure 2.: Insulin levels during2nd and 3rd Trimester for gestational period
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