
Introduction

Hyperemesis gravidarum (HG) is a condition of severe

nausea or vomiting that may require hospitalization due to

various complications during pregnancy [1].  It is a multi-

factorial condition and associated with multiple factors in-

cluding endocrine diseases, hepatic dysfunction, changes

in lipid metabolism, upper gastrointestinal system dysmo-

tility, and psychological factors [2]. 

Throughout gestation, the well-known normal ranges of

several laboratory parameters are altered due to the broad

spectrum of physiological changes, as well as proinflam-

matory and procoagulant effects of pregnancy. Serum lipid

profile is also altered in HG [3, 4].    

Adipokines act as paracrine factors within white adipose

tissue, and as endocrine hormones on the liver, muscles,

and central nervous system in the regulation of energy ho-

meostasis [5]. Adropin attenuates components of the meta-

bolic distress associated with obesity independently of

effects on body weight or weight loss [6]. Salusin alpha and

salusin beta act in maternal endocrine and/or paracrine fa-

shion. Serum salusin alpha and beta are decreased and cor-

relate positively with cord blood levels in gestational

diabetes mellitus (GDM) [7].     

Preptin,  consists of 34 amino acids and originates from

proinsulin-like growth factor II (pro IGF II). Maternal serum

and cord blood preptin levels were shown to be higher in

patients with GDM than control pregnant women [8]. 

Vaspin, is a newly discovered adipocytokine secreted

mainly by visceral adipose tissue that has insulin-sensiti-

zing effects. It may play a role in GDM and fetal develop-

ment [9].     

There seems to be a connection between the hormones in-

volved in energy regulation and HG [2]. Currently, the si-

gnificance of possible changes in blood levels of adropin,

salusin alpha and salusin beta, vaspin, and preptin during

pregnancy with HG is not well known. In this manner, the

present authors’ objective in this study was to invesitgate

the relationship between HG and circulating levels of these

peptides in a controlled clinical setting. 

Materials and Methods

Thirty-three pregnant women with HG (group 1) and 30 pre-

gnant women with uncomplicated pregnancies (group 2) who

were referred to the University Obstetrics-Gynecology clinic were

enrolled in the present study. The study was approved by the local

Ethics Committee. All research procedures were in accordance

with the ethical standards of the responsible committee on human

experimentation (institutional and national) and with the Helsinki

Declaration of 1975, as revised in 2000. Informed consent/per-

mission was obtained from all parent participants.

Diagnosis of HG was based on the presence of severe vomiting

(more than three times per day without any other obvious cause),

an inability to maintain oral nutrition, weight loss, and at least one

positive ketonuria according to American College of Obstetrics

and Gynecology (ACOG) [10]. 

Patients with systemic illnesses, maternal age > 40 years, mul-

tiple pregnancies, women with a history of cranial trauma, meta-

bolic, psychiatric or medical disorders (e.g. peptic ulcer), and

history of chronic medication intake (e.g. non-steroidal anti-in-
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flammatory drugs) were excluded from the study. 

An ultrasound scan including fetal biometry, placental site,

amount of amniotic fluid, and any relevant obstetric condition

(e.g., twin pregnancy, molar pregnancy or missed abortion) was

performed for all cases.

Fasting venous blood samples were taken from all subjects. Ex-

tracted serum was stored at -70°C for further analyses. Venous

blood was then obtained for the measurement of adropin, salusin

alpha and salusin beta, vaspin, and preptin levels.

Serum  adropin, salusin alpha and salusin beta, vaspin, and

preptin levels were studied using  adropin, salusin alpha and sa-

lusin beta, vaspin, and preptin kits by the enzyme-linked immu-

nosorbent assay (ELISA) method according to the

manufacturer’s instructions.

The statistical analyses of the present study were conducted

using Statistical Package for Social Sciences version 17.0 pac-

kage program. Group 1 and 2 subjects were compared by using

multivariate analysis. A value of p < 0.05 was considered statisti-

cally significant. All clinical parameters were expressed as mean

± SD, as well as percentages (for categorical variables).

Results

The mean age of group 1 was 26.05 ± 5.06 years and the

mean age of the group 2 was 26.93 ± 6.42 years.   No sta-

tistically significant difference was found between this

study groups in terms of age (p > 0.05).

During the study, the mean gestational ages of the groups

were 10.45 ± 2.54 and 10.43 ± 2.73 weeks, respectively.

No statistically significant difference was found between

groups 1 and 2 in terms of gestational age (p > 0.05)

There was a statistically significant difference between

groups 1 and 2 according to serum adropin, salusin alpha

and salusin beta, vaspin, and preptin levels (all p < 0.05)

(Figure 1, Table 1). There were increased levels of salusins

and adropin and decreased levels of vaspin and preptin in

women with HG. 

Discussion

HG is a disease of nausea, vomiting, and anorexia in pre-

gnancy resulting in dehydration and weight loss. Peptides

involved in the regulation of energy metabolism in women

with HG compared to normal pregnant women may be ex-

pected to be altered. In addition, pregnancy may affect the

levels of these peptides and hyperemesis may play a role in

this regulation. As far as the present authors know, this is

the first study to report the serum levels of adropin, salusin

alpha and salusin beta, vaspin, and preptin in HG.

HG diagnosis is based on the presence of vomiting for a

prolonged duration in the anamnesis, an inability to tole-

rate food, and liquid intake resulting in dehydration. There

is no effective specific treatment for HG, and the exact pa-

thogenesis and etiology remain unclear.  It is associated

with multiple factors including metabolic and hormonal

changes.

Homeostasis of energy is regulated by genetic factors,

food intake, and energy expenditure. When energy input is

greater than expenditure, the balance is positive, which can

lead to weight gain and obesity. When the balance is nega-

tive, weight lost occurs. Regulation of this homeostasis is

multi-factorial, involving many orexigenic (appetite-sti-

mulating) and anorexigenic (appetite-suppressing) peptide

hormones [11]. 

HG shares many clinical features with other debilitating

eating disorders associated with chronic negative energy

balance, such as anorexia nervosa, malnutrition, chronic in-

fectious disease, and cachexia. High levels of ghrelin has

been shown previously in some of these disorders, which

Figure 1. — Comparision of

serum peptides levels in hypere-

mesis gravidarum (HG) and nor-

mal pregnancy (NG).

Table 1. — Comparison of groups 1 and 2 according to lab-
oratory parameters.

Group 1 Group 2 Group 1 vs.
n=33 n=30 group 2

Mean± SD Mean± SD p value

Adropin (pg/ml) 529.3±150.87 276.6±96. 0.0001

Salusin-alpha (pg/ml) 925.6±300.2 642.1±351.6 0.003

Salusin-beta (pg/ml) 957.3±425.8 680.1±460.3 0.003

Vaspin (pg/ml) 862.1±468.1 1382.3±511.3 0.0001

Preptin (pg/ml) 567.8±262.0 852.4±303.6 0.003
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are characterised by anorexia, loss of appetite, nausea

and/or vomiting, wasting, and loss of weight similar to HG

[12]. Albayrak et al. reported that levels of total ghrelin,

acylated ghrelin, PYY-3, and the total ghrelin / leptin ratio

were significantly higher in HG group [13]. 

Wren et al. reported that blood ghrelin levels of the HG

patients increase after fasting [14]. In a similar study Gun-

gor et al. revealed that nesfatin-1 concentrations in the HG

group were higher compared to the control group whereas

leptin concentrations during pregnancy were lower in the

HG group as compared to the control group. However, they

showed that the two groups did not differ with regards to

acyl and des-acyl ghrelin and obestatin [15]. Another study

suggested that serum levels of asymmetric dimethylargi-

nine in pregnant women with HG indicate the role of en-

dothelial dysfunction in the pathogenesis of HG [16]. 

In this study, the authors found significantly increased le-

vels of salusins and adropin in women with HG.  Aydin et
al. demonstrated in their study that salusin alpha and beta

were significantly lower in both plasma and colostrums of

GDM than healthy lactating women (7). In an another study

Beigi et al. reported that low serum adropin concentration

is associated with GDM [17]. So both these peptides may

act as an endocrine fashion in HG pathogenesis and they

seem to be anorexigenic peptides.

In the present study there was decreased levels of va-

spin and preptin in women with HG. This may be explai-

ned by homeostasis of energy that is regulated by food

intake and energy expenditure. A related article showed

that women with GDM had significantly higher plasma

and colostum preptin concentrations than healthy lacta-

ting women during the colostral and transitional milk pe-

riod [7].

There is a connection between the hormones involved in

energy regulation and HG, increased salusins and adropin

levels, and decreased vaspin and preptin levels may have

stimulated decreased appetite and food intake, weight loss,

and negative energy balance in HG. 

Another study showed that levels of copeptin, adropin,

and irisin in the colostrum were significantly higher than

those in transitional and mature milk samples from healthy

women. The authors indicated that these peptides could in-

fluence the regulation of metabolic pathways and the po-

stnatal growth and development of different organs in the

newborn [18]. Özkan et al. showed that leptin, preptin, and

acylated ghrelin levels increased with higher body mass

index [19]. Indeed, one would expect to see inverse corre-

lations between ghrelin or related peptides with BMI to pro-

pose a possible cause-effect relationship between ghrelin

and HG since weight loss is a sign of HG. 

Conclusions

To the present authors’ knowledge, this is the first report

that evaluates serum adropin, salusin alpha and salusin beta,

vaspin, and preptin levels in HG patients. Additional stu-

dies with large population in this area should clarify what,

if any role, these proteins provide in diagnosing and moni-

toring the disease.

Acknowledgment

This work was supported by the Kirikkale University

Scientific Research Projects Unit.

References

[1] Buyukkayaci Duman N., Ozcan O., Bostanci M.Ö.: “Hyperemesis

gravidarum affects maternal sanity, thyroid hormones and fetal he-

alth: a prospective case control study”. Arch. Gynecol. Obstet., 2015,

292, 307.

[2] Aka N., Atalay S., Sayharman S., Kilic D., Köse G., Kucukozkan T.,

et al.: “Leptin and leptin receptor levels in pregnant women with hy-

peremesis gravidarum”. Aust. N. Z. J. Obstet. Gynaecol., 2006, 46,

274. 

[3] Ustün Y., Ustün E., Dökmeci F., Söylemez F.: “Serum concentra-

tions of  lipids and apolipoproteins in normal and hyperemetic pre-

gnancies”. J. Matern. Fetal Neonatal Med., 2004, 15, 287.

[4] Aksoy H., Aksoy A., Ozkan A., Polat H.: “Serum lipid profile, oxi-

dative status, and paraoxonase 1 activity in hyperemesis gravida-

rum”. J. Clin. Lab. Anal., 2009, 23, 105.

[5] Scherer P.E.: “Adipose tissue: from lipid storage compartment to en-

docrine organ”. Diabetes, 2006, 55, 1537.

[6] Kumar K.G., Trevaskis J.L., Lam D.D., Sutton G.M., Koza R.A.,

Chouljenko V.N., et al.: “Identification of adropin as a secreted fac-

tor linking dietary macronutrient intake with energy homeostasis and

lipid metabolism”. Cell Metab., 2008, 8, 468.

[7] Aydin S., Celik O., Gurates B., Sahin I.,  Ulas M., Yilmaz M., et al.:
“Concentrations of preptin, salusins and hepcidins in plasma and

milk of lactating women with or without gestational diabetes melli-

tus”. Peptides, 2013,  49, 123.

[8] Aslan M., Celik O., Karsavuran N., Celik N., Dogan D.G., Botan E.,

et al.: “Maternal serum and cord blood preptin levels in gestational

diabetes mellitus”. J. Perinatol., 2011, 31, 350.

[9] Huo Y., Liu S.X., Song G.Y., Ren L.P., Wang C., Zhang D.H.: “Pla-

sma levels and placental expression of vaspin in pregnant women

with diabetes mellitus”. Braz. J. Med. Biol. Res., 2015, 48, 273. 

[10] American College of Obstetrics and Gynecology: “ACOG (Ameri-

can College of Obstetrics and Gynecology) Practice Bulletin: nausea

and vomiting of pregnancy”. Obstet. Gynecol., 2004, 103, 803.

[11] Aydin S.: “Three new players in energy regulation: preptin, adropin

and irisin”. Peptides, 2014, 56, 94.

[12] Otto B., Cuntz U., Fruehauf E., Wawarta R., Folwaczny C., Riepl

R.L., et al.: “Weight gain decreases elevated plasma ghrelin con-

centrations of patients with anorexia nervosa”. Eur. J. Endocrinol.,

2001, 145, 669.

[13] Albayrak M., Karatas A., Demiraran Y., Erman H., Topuz S., Bıyık

I., et al.: “Ghrelin, acylated ghrelin, leptin and PYY-3 levels in hy-

peremesis gravidarum”. J. Matern. Fetal Neonatal Med., 2013, 26,

866. 

[14] Wren A.M., Small C.J., Abbott C.R., Dhillo W.S., Seal L.J., Cohen

M.A., et al.: “Ghrelin causes hyperphagia and obesity in rats”. Dia-
betes, 2001, 50, 2540.

[15] Gungor S., Gurates B., Aydin S., Sahin I., Kavak S.B., et al.: “Ghre-

lins, obestatin, nesfatin-1 and leptin levels in pregnant women with

and without hyperemesis gravidarum”. Clin. Biochem., 2013, 46, 828.

[16] Akdemir N., Akhin O.: “Increased serum asymmetric dimethylargi-

nine levels in hyperemesis gravidarum”. Arch. Gynecol. Obstet.,
2012, 285, 339.

[17] Beigi A., Shirzad N., Nikpour F., Nasli Esfahani E., Emamgholipour

S., Bandarian F. : “Association between serum adropin levels and

70



Z.O. Dag, O.B. Tulmac, Y. Isik, U. Kisa, S. Aydin

gestational diabetes mellitus; a case-control study”. Gynecol. Endo-
crinol., 2015, 31, 939.

[18] Aydin S., Kuloglu T., Aydin S.: “Copeptin, adropin and irisin con-

centrations in breast milk and plasma of healthy women and those

with gestational diabetes mellitus”. Peptides, 2013, 47, 66.

[19] Ozkan Y., Timurkan E.S.,  Aydin S., Sahin I., Timurkan M., Citil C.,

et al.: “Acylated and desacylated ghrelin, preptin, leptin, and nesfa-

tin-1 peptide changes related to the body mass index”. Int. J. Endo-
crinol., 2013, 2013, 236085

Corresponding Author:

Z. OZCAN DAG, M.D.

Kirikkale University, Faculty of Medicine

Department of Obstetrics and Gynecology

Kirikkale (Turkey)

e-mail: zozcan23@yahoo.com

71


