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Abstract

Introductıon: Hyperemesis gravidarum (HEG) is the severe form of na-
usea and vomiting seen in pregnancy. Many factors are thought to affe-
ct the development of the disease however, the pathogenesis of HEG 
has not been clearly revealed yet. In this study, we aimed to evalua-
te serum ghrelin, obestatin, leptin, motilin levels and their relationship 
with Helicobacter pylori (H.pylori) in the patients diagnosed with HEG. 
Methods: A total of 160 patients including 48 HEG patients, 57 asympto-
matic pregnant women, and 55 healthy non-pregnant women aged between 
18-40 years, who were admitted to our tertiary research hospital were inc-
luded in the study, Gastrointestinal hormone levels compared between three 
groups and the HEG group divided by the H.pylori seropositivity and hor-
mone levels were compared between H.pylori positive and negative patients.
Results: In the HEG group, the mean serum ghrelin level was sig-
nificantly lower and the mean leptin level was significantly hig-
her than the asymptomatic pregnant and non-pregnant control groups 
(p=0.0001 and p=0.0001). The mean obestatin level of the HEG group 
was significantly lower than the non-pregnant control group (p=0.012). 
The mean motilin level in the HEG group was significantly hig-
her compared to the asymptomatic pregnant control group (p=0.020). 
Conclusion: This study suggests a possible role of ghrelin, obestatin, leptin 
and motilin in the pathology of HEG independent from H.pylori positivity.
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Introduction      

 Hyperemesis gravidarum (HEG) is the severe 
form of nausea and vomiting during pregnancy and it 
affects almost 3 percent of all pregnancies.1 HEG is 
mainly seen in the first half of the pregnancy period 
but rarely it can continue until the end of the pregnan-
cy. In individuals afflicted with severe symptoms, a 
spectrum of adverse outcomes may ensue, including 
but not limited to weight loss, fluid-electrolyte imba-
lances of a severity warranting hospitalization, nutri-
tional deficiencies, esophageal damage, and a notable 
diminution in the quality of life experienced by both 
the patient and their caregivers.2,3 Some patients may 
want to terminate their pregnancy because of the se-
verity of the disease.4 While an increase in adverse 
obstetric outcomes such as low birth weight has been 
reported in pregnant women experiencing signifi-
cant weight loss, particularly, the literature presents 
conflicting data on this matter.5,6 Many factors like 
Helicobacter pylori (H.pylori), pregnancy hormones, 
corrupted gastrointestinal motility, immune factors 
and changes in autonomic nervous activity are bla-
med for the pathogenesis of the disease.7 However, 
the exact effect of any factor has not been revealed.
 Ghrelin, leptin, obestatin and motilin are hor-
mones that play a major role in regulating appetite 
and gastrointestinal function. Ghrelin is a peptide 
hormone that increases appetite, induces growth hor-
mone synthesis and weight gain in case of negative 
energy balance.8 Obestatin is synthesized by the sto-
mach and small intestine. It’s encoded by the same 
gene as ghrelin but its effect becomes opposite of gh-
relin by posttranslational modification.9 Leptin is a 
peptide hormone that is produced by many tissues. 
The primary resource of leptin is adipose tissue as 
well as placenta is one of the tissues that synthesize 
leptin.10 It has roles in the regulation of appetite, ener-
gy regulation and reproductive functions. Leptin sy-
nthesis increases with satiety and increased levels of 
this hormone makes suppression in appetite.11 Motilin 
is secreted from the M cells located in the proximal 
small intestine.12 It stimulates gastrointestinal moti-
lity and fastens gastric and gallbladder emptying.13

 H.pylori is a well known gram negative bac-
teria and it is one of the most common bacterial infe-
ctions in human beings.14 Humans are the primary re-
servoir of the pathogen and it transmits fecal-oral and 
oral-oral way.14 H.pylori infection is mainly associated 
with gastric peptic ulcer and is thought to be associa-
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ted with other several gastrointestinal tract problems 
(eg. gastritis, gastric adenocarcinoma, lymphoma).15

 In this study, we aimed to analyze serum 
ghrelin, obestatin, leptin, and motilin levels, whi-
ch have important effects on appetite, gastrointes-
tinal motility, and energy metabolism in our pa-
tients diagnosed with HEG, and to evaluate their 
relationship with H.pylori, to understand the role 
of these markers in the pathogenesis of the disease.

Material and Methods
Patient selection
 The patients with severe nausea and vomi-
ting that cause weight loss of 5% or more of their 
pre-pregnancy period or with a modified Pregnan-
cy-Unique Quantification of Emesis (PUQE) score 
of 12 or more were accepted as HEG (n=48). For 
the control group, completely healthy pregnant wo-
men at similar gestational weeks (n=57) and healthy 
non-pregnant women (n=55) in similar age groups 
and BMI were included in the study. Exclusion cri-
teria were set as follows; the presence of chronic li-
ver or kidney disease, chronic gastrointestinal system 
diseases, hypertension, cardiovascular diseases, me-
tabolic diseases, endocrine diseases such as thyroid 
diseases or diabetes mellitus, multiple pregnancies, 
and patients who achieved pregnancy with assisted 
reproductive techniques. Informed consent was ob-
tained from all participants and the study was appro-
ved by the local ethics committee. The trial registra-
tion number is 2011-KAEK-27/2018- E.1800075891 
and the registration date was 27/06/2018.

Measuring leptin, obestatin, ghrelin, motilin, and 
H.pylori 
 Venous peripheral blood samples were ta-
ken from study participants to measure hormone le-
vels. Samples were taken at 09.00 a.m., following 
12-hour fasting, then they were centrifuged for 10 
minutes, at 3000 rpm. The serum extract was sto-
red at -80 °C. Fine test human LEP (leptin), GHRL 
(ghrelin), OB (obestatin) and MTL (motilin) ELI-
SA kits (Fine Biotech, Wuhan, China) were used 
to identify serum hormone levels. Gastric hormone 
measurements were conducted in a specialized pri-
vate diagnostic laboratory. H.pylori IgG Enzyme 
Immunoassay ELISA kit (Diagnostic Bioprobes, 
Sesto San Giovanni (MI), Italy) was used to deter-
mine the presence of antibodies against H.pylori.
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Statistical Analysis
 For the statistical evaluation of the results, we 
used SPSS Package Program version 20.0. To present 
the descriptive data, number, percentage, mean, stan-
dard deviation (SD), median, minimum and maxi-
mum were used. We used the Chi-square test to com-
pare categorical variables. The Kolmogorov-Smirnov 
test was used to analyze whether the variables were 
normally distributed, and the Shapiro-Wilk test was 
used to test for subgroup normality. One-Way ANO-
VA test was used to compare the variables with nor-
mal distribution, and post hoc comparisons with Bon-
ferroni correction were made for variables that were 
found statistically significant. Kruskal Wallis analy-
sis and Mann Whitney U test were used to compare 
the variables that did not fit the normal distribution, 
and Dunn-Bonferroni corrected pairwise compari-
son was made for statistically significant variables. 
P<0.05 was accepted for statistical significance.
Results
 The mean age of the asymptomatic pregnant 
group was 28±5.5 years, the HEG group was 29.8±5.4 
years, and the non-pregnant controls was 27.7±7.6 
years. Table 1 shows the demographic and clinical 
data of the patients who participated in the study.
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 Thirty two (56,1%) of the asymptomatic preg-
nant group, 24 (43,6%) of the non-pregnant group 
and 32 (66,7%) of the HEG group were H.pylori 
immunoglobulin positive. The differences between 
groups were not statistically significant (p=0.063).
The mean serum ghrelin level of the HEG group 
was significantly lower than the other two groups 
(p=0.0001 and p=0.0001, respectively). The mean 
serum obestatin level was found to be significantly 
lower in the HEG group compared to the non-preg-
nant control group (p=0.012). The mean serum 
leptin level in the HEG group was significant-
ly higher than both the means of the asymptoma-
tic pregnancy group and the non-pregnant controls 
(p=0.0001). The mean serum motilin level of the 
HEG group was statistically significantly higher 
than the mean of the asymptomatic pregnant control 
group (p=0.020). Table 3 shows a detailed compa-
rison of hormone levels between the study groups.

Table 1.  Obstetric and demographic characteristics 
of study groups

 When the study groups were evaluated ba-
sed on laboratory values, there were statistically 
significant differences in hemoglobin (p=0.0001), 
hematocrit (p=0.0001), urea (p=0.0001), and crea-
tinine (p=0.0001) levels between the nonpregnant 
control group and the other two groups. Comparing 
the groups for white blood cell (WBC) and C-reac-
tive protein (CRP) levels, the mean of the non-preg-
nant control group was found to be significantly 
lower than HEG and asymptomatic pregnant groups 
(p=0.0001 and p=0.0001, respectively). We found 
no other significant difference in terms of labora-
tory parameters between the three groups (Table 2).

Table 2. Evaluation of the laboratory results of study 
groups

Hgb: hemoglobin; Htc: hematocrit; WBC: white blo-
od cell; CRP: C-reactive protein; ESR; eritrosit sedi-
mentation rate; TSH: thyroid stimulating hormone

Table 3. Comparison of the hormone levels of three 
groups
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Discussion
 The factors that are emphasized today for 
the development of HEG have a multifactorial eti-
ology that has psychological, hormonal, infectious 
(H.pylori etc.), genetic and environmental origins. 
In this study, we investigated several hormonal fa-
ctors, especially of gastrointestinal origin, which 
are thought to be important in the pathophysiology 
of HEG and also their relationship with H.pylori.
 Ghrelin has an important effect on energy me-
tabolism and appetite. Because of that, several stu-
dies investigate the difference in serum ghrelin levels 
between HEG patients and healthy pregnant women. 
The data is conflicted about serum ghrelin levels in 
HEG patients. Some studies reported both higher and 
not significantly different ghrelin levels in the HEG 
patients in the literature.16,17 Öztürk et al. showed sta-
tistically significantly lower ghrelin levels in HEG 
patients.18 Our study found that serum ghrelin levels 
were significantly lower in the HEG group compared 
to asymptomatic pregnant and nonpregnant controls. 
In the pathogenesis of a disease in which the appe-
tite is severely reduced and the energy balance be-
comes negative, such as HEG, a decrease in ghrelin 
synthesis may have an effect. The fact that ghrelin le-
vels were also lower in the HEG group compared to 
the non-pregnant control group supports this theory.
 There are only a few studies evaluating the 
relationship of obestatin with HEG. In a study that 
included 30 HEG and 30 healthy pregnant women, 
higher serum obestatin levels were observed in the 
HEG group but the difference was not statistically 

 In the HEG group, there was no statistically 
significant difference in terms of serum Leptin, Moti-
lin, Ghrelin and Obestatin parameters between H.py-
lori positive and negative patients (p=0.325, p=0.412, 
p=0.406, and p=0.734, respectively) (Table 4).

Table 4. Comparison of hormonal parameters accor-
ding to the presence of H.pylori in the Hyperemesis 
Gravidarum group

significant.19 Other studies have not found signifi-
cant differences in terms of obestatin levels between 
the same groups.18,20 Our study found significantly 
lower serum obestatin levels in the HEG group com-
pared with the nonpregnant group, while no signifi-
cant difference was found between the HEG group 
and the asymptomatic pregnant control group. Our 
findings are compatible with current literature data 
in this respect. In the light of these findings, it can 
be said that the changes in the obestatin hormo-
ne do not contribute to the development of HEG.
 It has been thought that leptin, which has im-
portant effects on appetite and energy metabolism, 
may play a role in the development of HEG, like 
other hormones, and there are many studies in the 
literature aiming to reveal this relationship. Several 
studies reported no difference in terms of leptin levels 
in HEG patients compared to healthy pregnants.16,21 
Another prospective study compared adjusted lep-
tin levels (ALL) (serum leptin level / gestational 
week) between HEG patients and healthy pregnants 
and it has shown significantly higher ALL in HEG 
patients.22 In the same line Aka et al. stated that se-
rum leptin levels of the HEG patients were signi-
ficantly higher in their study.23 In our study, serum 
leptin levels of the HEG group were significantly 
higher than both healthy pregnant and non-preg-
nant control groups. The suppressive effect of leptin 
on appetite suggests that the high level of this hor-
mone may contribute to the development of HEG.
 It has been shown that gastric emptying time 
increases and gastric motility decreases during ear-
ly and late pregnancy periods and mechanical com-
pression of the gravid uterus and hormonal changes 
during pregnancy are thought to be responsible.24 
There are a few studies that investigated motilin 
levels during pregnancy and changes in motilin le-
vels in HEG patients. These studies showed lower 
motilin levels in pregnant women but there were no 
significant differences between HEG patients and 
healthy pregnants.25,26 In our study, the mean moti-
lin level in the HEG group was significantly higher 
than in the asymptomatic pregnant group. Howe-
ver, there was no significant difference between the 
non-pregnant control group and the HEG or healthy 
pregnant control groups in terms of motilin levels. 
The determination of high motilin levels in the HEG 
group can be explained by the assumption that it is 
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