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Abstract

Background/aim. Recent literature has questioned ghrelin influence on postnatal metabolism. Studies
of the effect of cord plasma ghrelin level on newborn metabolism are few.  This study aimed to compare
pre- and full term newborn ghrelin concentration at birth, and its relation to anthropometric and metabolic
parameters.

Subjects and Methods. Thirty-two newborns were enrolled in this study. They were 10 full term (group
1) and 22 preterm (group 2). Anthropometric measurements, including body weight and length, body
mass index (BMI), and head circumference were measured. Blood samples were collected within the
first 2 h of life and before milk feeding. Ghrelin was determined using Enzyme-linked Immunosorbent
assay while glucose and insulin were assessed using immunoenzymetic assay.

Results. Plasma ghrelin was significantly low in group 2 compared with group 1; in contrast, insulin and
glucose were similar. In full term newborns plasma ghrelin was positively related to gestational age (r =
0.993; P < 0.01), head circumference (r = 0.740; P < 0.05), but was negatively related to serum insulin
(r = -430.986; P < 0.01).   However, plasma ghrelin was not related to anthropometric parameters or to
glucose and insulin in pre-term newborns.

Conclusion. In conclusion, plasma ghrelin may have a significant effect on full-term newborns
metabolism and anthropometry.

OPENACCESS

Introduction
The recent discovery of some metabolic hor-

mones, including ghrelin has been important to under-
stand the physiology of energy metabolism and appetite
regulation [1-3]. Ghrelin, a natural ligand of the growth
hormone secretagogue receptor, is a 28-amino acid
peptide that shows a unique structure with an n-octanoyl
ester modification at the third serine residue [1]. It is
produced predominantly by the stomach, but lower lev-
els are detected in other organs, such as the intestine,
pancreas, kidney, pituitary, and hypothalamus [1, 4, 5].

This gut-brain peptide stimulates growth hormone re-
lease and appetite; regulates gastric motility and acid
secretion; modulates carbohydrate metabolism and in-
sulin secretion; and ultimately influences energy bal-
ance and fat storage in the human body [6-8]. These data
suggest that ghrelin plays an important role in feeding
and growth hormone secretion and raises the question
whether during gestation and in early extra-uterine life;
ghrelin is implicated in the control of growth and metabo-
lism.

Although it is known that ghrelin has important



315

Mohsen et al. Impact of Ghrelin on Pre- and Full Term Newborns

Maced J Med Sci. 2010 Sep 15; 3(3):314-318.

postnatal metabolic effects, there are few data concern-
ing cord plasma ghrelin levels in newborns and their
relationship to anthropometric parameters.  This study
aimed to compare pre- and full term newborn ghrelin
concentration at birth, and its relation to anthropometric
and metabolic measures.

Subjects and Methods
A total of 32 newborns appropriate for gestational

age (24 males and 8 females) admitted to the neonatal
unit at Al-Mataria Teaching Hospital were prospectively
enrolled in this study. Ten were born at term (37–
42 weeks gestation) (group 1), 22 born preterm with
body weight appropriate for gestational age [9] (28–
36 weeks gestation) (group 2). The gestational age was
assessed by the mother’s last menstrual period and by
ultrasonic examinations performed early during preg-
nancy. The limitations of this study included infants with
chromosomal abnormalities and those having lethal
congenital malformation. Cases when any perinatal
infection was proved were not included. It is known that
the intra-uterine growth can be restricted by any of these
limitations. Infants whose mothers received
corticosteroids or other hormonal therapy during preg-
nancy were as well excluded as endogenous and exog-
enous glucocorticoids have been blamed to decrease
plasma ghrelin [10].

Anthropometric measurements, including body
weight, length, and head circumference were performed
at birth, and body mass index (BMI) was calculated as
body weight (kilograms)/square of length (meters2).

Blood samples were collected within the first 2 h
of life and before milk feeding. All blood collections were
scheduled to coincide with the routine clinical blood-
sampling procedure, to minimize any unnecessary dis-
turbance to the infants, and written consent was ob-
tained from all mothers before blood sampling. Venous
blood samples, 5 ml each, were collected from the
studied infants for determination of ghrelin, insulin and
glucose. Plasma was separated and stored at -70oC until
further assayed. Plasma insulin was determined using
immunoenzymetic assay [11]. Total plasma ghrelin was
determined using Enzyme-linked Immunosorbent as-
say [12].

Statistical analysis using the SPSS program of
personal computer version 10 employed the student’s t-
test for comparison of the mean values ± SD and the
simple correlations. Pearson Correlations were calcu-

lated to evaluate the relationship between the variables.
P-values were two-tailed and values <0.05 were consid-
ered statistically significant. Linear regression analysis
was used and estimation of the equation was performed.

Results
Tables 1 and 2 summarize the anthropometric

and metabolic parameters of the full and pre-term

Table 1: Anthropometric measurements of the studied neonates
(mean ± SD).

newborns. There was significant difference in anthropo-
metric parameters at birth between the two groups (Ta-
ble 1).

Figure 1: Comparison of mean plasma ghrelin concentrations (pg/ml)
in term (group 1, n = 10), preterm (group 2, n = 22) newborns.

Plasma ghrelin was significantly lower in group 2
compared with group 1 (Fig. 1). In contrast, insulin and
glucose were similar in all newborns (Table 2).

The correlations between metabolic hormones
and anthropometric parameters are summarized in Ta-
ble 3. Plasma ghrelin was positively related to gesta-
tional age      (r = 0.869; P < 0.01) (Fig. 2A), head
circumference (r = 0.689; P < 0.05) (Fig.2B), but was



316

Clinical Science

http://www.mjms.ukim.edu.mk

Figure 2:  A) A significant positive correlation was seen between
plasma ghrelin and gestational age in neonates of group 1. The solid
line represents the regression line. B) A significant positive correlation
was seen between plasma ghrelin and head circumference in neonates
of group 1. The solid line represents the regression line. c) A
significant inverse correlation was seen between plasma ghrelin and
insulin levels in neonates of group 1. The solid line represents the
regression line.

negatively related to serum insulin (r = -0.976; P < 0.01)
(Fig. 2C) in the full term neonatal group. However,
plasma ghrelin was not related to anthropometric pa-
rameters or to glucose and insulin in pre-term newborns.

Discussion
Our findings indicated that plasma ghrelin was

detectable in both term and preterm infants at birth.
Ghrelin levels in newborns born at term were remarkably
higher than those born preterm. Shimizu et al., 2007 [13],
investigated the relationship between plasma levels of
ghrelin and postnatal growth in preterm infants. They

Table 2: metabolic hormones levels in different studied groups
(mean ± SD).

 Non-significant=NS.

Table 3: Correlations between metabolic hormones and anthro-
pometric parameters.

*Correlation is significant at the 0.05 level (2- tailed);  ** Correlation is significant at the 0.01
level (2- tailed).

A)

B)

C)

reported that the levels of circulating active ghrelin
markedly increases after birth in very low birth weight
infants, and suggested that the increased levels of
ghrelin reflects the maturation of ghrelin production in
the stomach and an increased physiological need for
ghrelin.

Results of our study demonstrated that there was
negative relation between ghrelin and insulin in full term
newborns. Similar result was found between ghrelin and
insulin in adult human [14, 15] and in children [16].

Our study revealed that plasma ghrelin was only
positively related to gestational age and head circumfer-
ence in the full term neonatal group (group 1).  However,
no relation was found between plasma ghrelin and
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gender, body weight, height, BMI in both term and
preterm infants (group 1&2). Our findings agreed with
the observation of Bellone et al., 2004 [17], who reported
that cord ghrelin levels show clear gestational age-
related dependency. They reported also the lack of any
direct relationship between ghrelin and anthropometric
or biochemical parameters in adequate for gestational
age newborns born either at term or preterm. Bellone et
al., 2006 [18], reported that total ghrelin levels in cord
blood in preterm neonates were not associated with
weight and length; conversely, on the fourth day of life
ghrelin levels in newborns were negatively correlated to
birth weight as well as the present weight. They found
that ghrelin levels were independent of gender, type of
delivery, and the kind of  feeding regimen.

On the other hand our results came contradictory
to the finding of Pak et al., 2005 [19], who concluded that
plasma ghrelin concentrations were relatively constant
at birth, between 23 and 42 weeks gestation, and ghrelin
secretion did not appear to undergo gestational age-
related variations. They reported also that plasma ghrelin
was inversely correlated with birth weight and body
length in term infants. An inverse relationship between
plasma ghrelin and anthropometric indices including
body weight, height, and BMI in term infants was also
reported in other studies [20-23].

In summary, plasma ghrelin was found directly
related to gestational age and head circumference in the
full term newborns. As well, it was found inversely
related to insulin level in full term newborns. Such
relations were absent in pre-term newborns whose
ghrelin level was found low. This piece of work may invite
others to study similar relations on a larger scale. Follow
up of the premature neonates with low ghrelin level at
birth is needed especially when we consider their known
relative rapid growth catch up.
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