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Investigation of the correlation between 100 gram
oral glucose tolerance test results and maternal
leptin levels during pregnancy

Gebelikte oral 100 gr glukoz tolerars testi sonucu ile maternal serurn leptin diizeyi
Rorelasyonunun arastirilmasi
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Abstract

Ozet

Objective: To investigate the correlation between maternal leptin lev-
els and 100 gram oral glucose test (OGTT) results as well as the correla-
tion between leptin levels and the development of gestational diabetes
mellitus (GDM) and glucose intolerance during pregnancy.

Material and Method: 104 subjects with gestational weeks ranging
from 24 to 32 weeks who had increased 50 gr OGTT values (>140)
were included in this study. After the screening test, 100 gr OGTT was
administered to the subjects. Sixty cases were selected from these
subjects; twenty patients with one abnormal test result were identified
as “glucose intolerant” group (Group 1), 20 patients with two abnormal
test values were diagnosed with GDM (Group 2) and 20 patients with
normal test results constituted the control group. The serum leptin lev-
els of the groups were measured with enzyme linked immunosorbent
assay (ELISA).

Results: The serum leptin level was 8.4+5.1 ng/ml for group 1,9.1+5.3
ng/ml for group 2 and 6.3+4.6 ng/ml for the control group. Although
serum leptin levels for group 1 and 2 was observed to be higher than
the control group, the result was not statistically significant (p>0.05).
This result did not change after adjusting for body mass index (BMI).
Conclusion: There is no statistically significant difference between lep-
tin levels among three groups.

(J Turkish-German Gynecol Assoc 2009; 10: 158-61)
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Amag: Gebelikte maternal leptin seviyelerinin 100 gr oral glukoz to-
lerans testi sonuclar1 ve gestasyonel diyabet veya glukoz intoleransi
gelisimi ile korelasyonunun arastirilmasi.

Gereg¢ ve Yontemler: Gebelik haftasi 24-32 haftalar arasinda olup
50 gr yiikleme testi >140 mg/dl olan 104 vaka ¢alismaya dahil edildi.
tarama sonrasi 100 gr testi uygulandi. Altmis vaka secildi ve tek degeri
bozuk olan 20 hasta “glukoz intolerans” grubu (Grup 1) olarak adlan-
dinldh. iki degeri yiiksek olan hasta GDM tanusi aldi (Grup 2). Sonucu
normal olan 20 hasta ise kontrol grubu olarak siniflandirildi. serum
leptin diizeyleri ELISA ile 6lcildii.

Bulgular: Serum leptin seviyeleri grup 1 i¢in 8.4+5.1 ng/ml, grup 2
icin 9.1£5.3 ng/m ve kontrol grubu i¢in 6.3+4.6 ng/ml idi. Grup 1 ve
2 deki serum leptin diizeyleri kontrol grubuna gore yiiksek olsa da
bu istatistiksel olarak anlamli degildi (p>0.05). Sonuclar viicut Kitle
indeksi ayarlamasi yapildiktan sonra da degismedi.

Sonug: Her ti¢ grup arasinda serum leptin seviyeleri agisindan anlamb
fark saptanmadi. (J Turkish-German Gynecol Assoc 2009; 10: 158-61)
Anahtar kelimeler: Gebelik diyabeti, oral glukoz tolerans testi, leptin
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Introduction

Leptin is a polypeptide hormone that is secreted by adipose
tissue cells, a product of the obesity (ob) gene, and is related
to energy regulation (1). Research results indicate that the
serum leptin level increases during pregnancy, independent
of the body mass index (BMI). It is claimed that there is a link

between the development of gestational diabetes mellitus
(GDM) and leptin concentration. It is suggested that the mea-
surement of leptin along with the assessment of other risk
factors could help in identifying women at risk of developing
GDM (2). The measurement of leptin level is interesting since
GDM is a common metabolic complication of pregnancy and
is related to type 2 diabetes and obesity (2).

Address for Correspond. / Ya

Adresi: Yrd. Dog. Dr. Evrim Erdemoglu, Kadin Hastaliklart ve Dogum Anabilim Dalt., Siileyman Demirel Universitesi, Tip

Fakiiltesi, 32260, Isparta, Tiirkiye, Phone: +90 246 211 21 44 GSM: +90 505 272 43 44 e.mail: evrimmd@yahoo.com



J Turkish-German Gynecol Assoc 2009; 10: 158-61

Sengtl et al.
Gestational diabetes and serum leptin levels 1 59

It is estimated that the incidence of perinatal morbidity such
as macrosomia increases in patients who have a single value
abnormality in 100 gram OGTT (3). Researchers suggest that
these patients may be treated like GDM patients (4). It is found
that insulin resistance is related to increased plasma leptin lev-
els independent of the BMI (5). Plasma leptin concentration is
also expected to be high in patients with glucose intolerance.
The aim of this study is to investigate the correlation between
maternal leptin levels and 100 gr OGTT results as well as the
correlation between leptin levels and development of GDM and
glucose intolerance during pregnancy.

Material and Method

One hundred and four subjects at gestational weeks ranging
from 24 to 32 with 50 gr OGTT values above 140 mg/dl were
included in this study. The study was approved by the Ethics
Committee of the hospital and informed consent was obtained
from all patients. The histories of the patients were obtained,
maternal age, gravidity and parity were recorded. Heights and
weights of the patients at the time of glucose tolerance testing
were measured and used to calculate the BMI as body weight
(kg) /(body height (m))2. All the patients were administered
the 100 gr OGTT. In this test, serum fasting glucose levels and
glucose values in the first, second and third hour which were
above 95, 180, 155, 140 mg/dl respectively were treated as
abnormal values. Out of these 104 subjects; 20 patients were ran-
domly selected from women with one abnormal test value and
were designated as the “glucose intolerant” group (Group 1),
20 patients with two abnormal test results were diagnosed as
GDM and designated as group 2 and 20 patients were randomly
selected from women with normal test results as the control
group. The serum leptin levels of these patients were measured
with enzyme linked immunosorbent assay (ELISA). The blood
samples for measurement of 100 gr OGTT and leptin were
taken between 8-11 am after 10-12 hours of fasting. The blood
samples were centrifuged at 5000 turns/ minute for 5 minutes
and serum samples were stored at -70 °C. The serum leptin
levels were analyzed by enzyme linked immunosorbent assay
(ELISA) (Biosource Company , catalog number KAP 2281).

The resultant data was expressed as mean * SD. Kruskal-
Wallis Test and Mann-Whitney Test were used as statistical
tests. Data from cross-tables were analyzed using Chi-square
test. Spearman correlation test and linear regression analysis
were used for the evaluation of the effects of different factors
on leptin levels. SPSS for Windows version 13.0 was used for
statistical analysis and p<0.05 was accepted as statistically
significant.

Results

The clinical characteristics of the groups are shown in Table 1.
There was no statistically significant difference in maternal
ages, gestational weeks and parity between the groups.

A history of diabetes mellitus (DM) in their previous pregnan-
cies was reported in 2 patients (10%) in group 1 and 4 patients
(20%) in group 2. The patients in the control group had no his-

tory of DM. The BMI in the control group was statistically lower
than group 1 (p=0.032) and 2 (p=0.036) (Table 1).

The serum leptin level was 8.4+5.1 ng/ml for group 1, 9.1+5.3
ng/ml for group 2, and 6.3+4.6 ng/ml for the control group.
Although serum leptin levels for group 1 and 2 were higher than
the control group, this was not statistically significant (p>0.05).
The result did not change after adjusting for BMI. There was
also no statistically significant correlation between BMI and
maternal leptin levels (p=0.644). There was a positive but weak
correlation between blood glucose and leptin levels (r=0.276,
p=0.032) (Figure 1).

Discussion

In the present study, although serum leptin levels of subjects
who were glucose intolerant or diagnosed with GDM were
observed to be higher than subjects with normal blood glu-
cose levels, the difference was not statistically significant. This
result did not change after adjusting for BMI. Although the data
is limited by the small sample size, it is suggested that this is

Table 1. Demographic characteristics of patients included
in study

Group 1 | Group 2 Group 3

BMI (kg/m?) 29.1 £3.6 [29.0+3.2 | 26.2+3.6
Maternal age (years) 294 +43 /296 +58 | 275 +4.2
Gestational age at 282 +25|278+25 | 269+ 1.8
diagnosis(weeks)

Number of pregnancies | 28 +15 | 28+ 14 | 24+ 14
Number of deliveries 1301 | 1.3x1.0 0.8+0.8
Values are mean +S.D. orn
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Figure 1. Relationship of blood glucose levels and leptin levels.
There is a positive but weak correlation between maternal blood
glucose level and leptin level (r=0.276, p=0.032)
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likely a result of effects of other confounding factors in addition
to insulin resistance on leptin levels. It is estimated that insulin
resistance is related to increased plasma leptin levels indepen-
dent of the BMJ, but leptin production is not only dependent on
the plasma insulin (5). Besides insulin; maternal weight gain,
excessive energy, cytokines, estrogen, retinoic acid, cortico-
steroids and IL-1 regulate leptin have an effect (6). Lee et al.
suggested that adiponectin but not leptin was associated with
impaired glucose tolerance after adjusting for potential con-
founding factors. Low levels of adiponectin may increase the
risk of glucose intolerance and type 2 diabetes (7).

In the literature it is claimed that glucose homeostasis is pro-
vided by increased insulin secretion and this is accompanied
by decreased sensitivity to insulin (8). Yilmaz et al. showed
that women with GDM had significantly higher levels of serum
insulin and leptin concentrations compared to women with
normal blood glucose levels. They did not find any correlation
between serum leptin levels and insulin resistance but they
found a negative correlation between leptin levels and insulin
sensitivity. They suggested that leptin may contribute to the
development of GDM by decreasing insulin sensitivity but not
increasing insulin resistance (9). German et al. suggested that
hormones such as insulin and leptin act in the hypothalamus
to regulate energy balance and glucose metabolism. They
showed that hypothalamic leptin action increased peripheral
insulin sensitivity which primarily affects the liver by enhancing
suppression of hepatic glucose production, with no change of
insulin stimulated glucose utilization (10).

Wiznitzer et. al reported that there is a statistically significant
positive correlation between plasma leptin levels and neonatal
birthweight (11). Insulin resistance, hyperinsulinism and hyper-
leptinemia exist in infants of diabetic mothers and the trend of
higher leptin levels in infants of diabetic mothers than in infants
of non-diabetic mothers shows that leptin could be related to
insulin resistance in these infants. Also glucose levels were
found to be lower in large-for-gestational-age infants of both
diabetic and non-diabetic mothers (12).

Ergin et al. found similarities in terms of patient characteristics
between GDM patients and patients with single value abnor-
mality as a result of OGTT test. Also, taking fasting insulin levels
and insulin resistance as 2 separate criteria of analysis, patients
with a single value abnormality were found to be indistinguish-
able from patients with GDM; both groups were significantly
different from the normal oral glucose tolerance test group. It
was observed that that mean insulin secretion increased from
normal oral glucose tolerance test to impaired glucose toler-
ance and GDM (4). It was suggested that a single abnormal test
value in an oral glucose tolerance test should be regarded as a
pathologic finding and patients with glucose intolerance might
also be treated as GDM patients (4).

Some studies in the literature suggest that plasma leptin levels
in diabetic subjects are not different from non-diabetic ones
and they are related to adiposity (13, 14). McGregor et al. found
no difference in leptin levels between diabetic and non-diabetic
subjects (13). In obese subjects, the defective leptin receptors
in pancreatic f cells alter the regulation of this adipoinsular
axis, leading to hyperinsulinemia and diabetes (15). Leptin

is also found to be significantly high in obese subjects due to
leptin resistance. The most important factor affecting the leptin
level is found to be the amount of adipose tissue (16, 17).

In this study, no statistically significant correlation between
maternal leptin level and BMI was observed. The maternal
leptin level increases in the first and second trimester of preg-
nancy and it peaks around 22-27 gestational weeks (18). Leptin
level correlates strongly and positively with maternal body
weight and BMI in the first and second trimester of pregnancy
but such a relationship cannot be revealed in the third trimester
of pregnancy (19). The BMI in pregnancy is also an imprecise
measure of the amount of fat stores and relates fetal weight as
well as placental size, amniotic fluid and maternal fluid expan-
sion (20).

In the literature, it is estimated that GDM patients are older and
more obese than normal subjects (21, 22). The measurements
of body fat percentage calculated from skinfold thickness
were higher in GDM group compared to those of subjects with
normal glucose levels (9). It is also shown that 60-80% of GDM
patients are obese (23). In this study the BMI of patients with
GDM and glucose intolerance were significantly higher than the
patients with normal glucose levels, suggesting that obesity is a
risk factor for the development of GDM. Also the development
of GDM in the previous pregnancies and a family history of GDM
are risk factors. For the early diagnosis and treatment of GDM,
these risk factors should also be taken into consideration and,
if a single value abnormality is detected in 100 gram OGTT in
high risk patients, the physician needs to be alert for the devel-
opment of GDM.

Finally, since there are controversial conclusions drawn from
different studies about leptin, and the pathophysiology of hyper-
leptinemia is not exactly understood to this date, further stud-
ies are necessary to better evaluate the mechanism and exact
relationship between leptin and insulin.
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