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ABSTRACT

Objective: Glucagon-like peptide 1 (GLP-1), a gut-derived peptide has been reported to have insulin-like
effects. Our aim is to examine GLP1 levels in hyperemesis gravidarum (HEG). Materials-methods:
The study population consisted of 2 groups: Group 1 (control subjects) consisted of 22 women with
uncomplicated singleton pregnancies in the first trimester. Group 2 consisted of 22 singleton preg-
nancies complicated by HEG. Glucose and GLP1 levels were determined. Enzyme-linked Immuno-
sorbent Assay Kit for Glucagon like Peptide 1 (GLP1) was used (Uscn, Life Science Inc.). Results:
No significant differences in maternal age, gestational age and gravida were observed between hyper-
metric and control groups. Maternal serum GLP1 levels were significantly higher in HEG compared
with control group (P 5 0.004). Conclusion: The results of our study revealed that the presence of
increased GLP1 levels in women with HEG could contribute to the pathogenesis of the disease. Our
results indicated that increased GLP1 levels may be associated with hyperemesis gravidarum. The
limitation of our study was the restricted number of patients. Large prospective and randomized studies
are required to evaluate the effect of GLP1 levels on hyperemesis gravidarum.
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INTRODUCTION

Characterized by severe nausea and vomiting due to pregnancy resulting in dehydration and
electrolyte imbalance, metabolic disturbance and the need for hospitalization; approximately
0.3–2% of pregnancies display complications caused by hyperemesis gravidarum (HEG) [1].

The etiology of HEG is thought to be multi-factorial with biological, psychological and
socioeconomic reasons, but it is still not clear. Studies on the etiologic biomarkers for HEG
are increasing in number, which can be grouped in 3 pathoetiological notions: preexisting
gastrointestinal disease, placental growth and function, and maternal endocrine function [2].
Several adipokines (vaspin, leptin, ghrelin, nesfatin) related to maternal endocrine function,
were studied in HEG [3–7].

Glucagon-like peptide 1 (GLP-1) is a gut-derived peptide that has been reported to have
insulin-like effects. Through a postprandial mechanism, GLP-1 is released from endocrine
L-cells into the splanchnic and the portal circulation. By increasing the postprandial insulin
release, decreasing glucagon secretion and delaying gastric emptying; GLP-1 lowers plasma
glucose and improves insulin sensitivity [8]. The aim of this study is to examine GLP1 levels
in HEG.
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MATERIALS AND METHODS

During a 3-month period; eligible women were consecu-
tively recruited from outpatient clinics and obstetrics ser-
vices of Zekai Tahir Burak Women Health and Training
Hospital for this case-control study. Approval of the insti-
tutional review board and informed consent of all the pa-
tients involved were obtained.

Two groups were formed for the study population:
Group 1 (control patients) consisted of 22 women
with uncomplicated singleton pregnancies in the first
trimester. Group 2 consisted of 22 singleton pregnancies
which were complicated by HEG. The HEG definition
criteria were determined as: (1) a weight loss of at least
2.25 kg, (2) ketonuria >80mg/dl in a random urine spec-
imen, (3) hyponatremia (sodium <134 mEq/dl) or hypoka-
lemia (potassium <3.0 mEq/dl) requiring intravenous
replacement, or (d) more than two visits to the Obstetric
Emergency Department due to HEG. The presence of
maternal diseases, smoking, drug abuse, alcohol abuse, his-
tory of obstetric complications during previous pregnancies,
and usage of any pharmacological agents were accepted as
the exclusion criteria. The patients in the control group were
selected on a 1 to 1 ratio from among the routine antenatal
clinic patients. The last menstrual period was used to
calculate the gestational age and confirmed by routine ul-
trasonography at the 11th–12th weeks of gestation.

5ml blood sample was obtained from each patient
after an 8-h fasting period. Thyroid stimulating hormone
(TSH), glucose and GLP1 levels were measured. Glucagon
like Peptide 1 (GLP1) measurements were performed by
Enzyme-linked Immunosorbent Assay Kit (Uscn, Life Science
Inc.). fT3 and fT4 levels were determined by electro-
chemiluminescence immunoassay (ECLIA) on Roche auto-
analyser (Roche Diagnostics GmbH, Mannheim, Germany)
using commercial kits produced by Roche Diagnosis (GmbH,
Mannheim, Sandwich Elecsys). The minimum detectable
level of human GLP1 is typically less than 4.81 pg/mL. Intra-
Assay CV is <10% and inter-Assay CV is <12%.

SPSS computer software (version 15.0, SPSS, Chicago, IL,
USA) was used for all statistical analyses. The Kolmogorov –
Smirnov test was used for data distribution assessment.
Means and standard deviations were calculated for normally
distributed data, and those not parametrically distributed
were shown as median. Unpaired t-test for independent
samples or the Mann–Whitney U test, where appropriate
was used for comparisons of the groups for continuous
variables. The strength of association between parametric
variables was calculated using Pearson’s correlation test and
the Spearman Rho correlation test was used for non-para-
metric variables. P < 0.05 was considered to be significant.

RESULTS

Baseline characteristics of the two groups are shown in
Table 1. No significant differences in maternal age,

gestational age and gravida were observed between hyper-
emesis and control groups. Serum TSH, fT3, and fT4 levels
differed significantly between the groups (Fig. 1). Maternal
serum GLP1 levels were significantly higher in hyperemesis
gravidarum compared with control group (P 5 0.004)
(Fig. 2).

We found no correlation between GLP1 (r 5 0.241,
P 5 0.114) and age, GLP1 and TSH levels (r 5 –0.151,
P 5 0.351) and GLP1 and glucose (r 5 0.088, P 5 0.61).

Table 1. Epidemiologic characteristics of the two groups

Hyperemesis
gravidarum
(n 5 22)

Control
(n 5 22) P

Maternal age
(Years) p

28.0 ± 5.3 25.0 ± 6.6 0.067

Gestational age
(Days) p

55.9 ± 11.9 63.5 ± 13.8 0.068

Gravidapp 2 (0–6) 1.5 (1–5) 0.195
Paritypp 1 (0–2) 0 (0–3) 0.266
Glucosep (mg/dl) 89.2 ± 13.0 86.8 ± 11.1 0.562

pValues are mean ± standard deviation.
ppValues are median (minimum-maximum).

Figure 1. Hormonal parameters of the two groups

Figure 2. Distribution of GLP1 levels between the groups
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DISCUSSION

Several adipokines were studied in women with HEG [3–7].
Engin-Ustun et al. [3] found that women with HEG had
significantly higher vaspin levels, compared to BMI-matched
healthy controls. They also found that women with HEG
had significantly higher levels of CRP than the control
group. They advocated that the augmented serum vaspin
concentration might be due to a diminished catabolism of
vaspin by the liver, or another cause. Aka et al. [5] concluded
that leptin could play a role in, and be defined as, a marker
of hyperemesis gravidarum. Gungor et al. [7] revealed a
possible role of leptin and nesfatin-1, which might be
involved in the pathology of HEG.

GLP-1 is a hormone which is secreted from intestinal L-
cells in response to nutritional stimuli. Anti-inflammatory
and atheroprotective effects have been described for GLP-1
which extends to cardioprotection during acute myocardial
infarction [9]. The impaired GLP-1 secretion has been re-
ported in obese and diabetic subjects in some studies [10].
Fasting GLP1 levels were found to be increased significantly
from the second to the third trimester [11]. The authors
suggested a possible role of maternal GLP1 in mechanisms
that compensate for the pregnancy-related increase in gly-
cemia and insulin resistance, revealing a role of this peptide
in maternal metabolism and weight [11].

We found significantly higher maternal serum GLP1
levels in HEG compared with control group supporting the
role of GLP1 in maternal metabolism similar to the study of
Valsamaki et al. [11]. On the other hand, similar to our
results, Akdemir et al. [12] found that thyroid dysfunction
was more common in HEG than in controls (38% vs. 6%).
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