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ABSTRACT

Background: Leptin, a 16-kDa protein secreted from white adipocytes, has been implicated in the regulation of food intake, energy expenditure, and whole-body energy
balance in humans, therefore may be a mediator of anorexia associated with acute and chronic inflammation. In all parasitic infections there is loss of appetite and anorexia.
Objective: The aim of the present study is to analyze serum leptin concentration in children infected with intestinal parasites (Entamoeba histolytica\dispare and Giardia
lamblia) and compare them with healthy controls.

Patients and methods: A total of 70 males and females patients infected with intestinal parasites presented to the Central Teaching Hospital for Pediatric in Baghdad city -
Irag, during the period from April to September, 2013. The age of patients ranged from 5 to 15 years. Thirty healthy parasite-free individuals consider to be a control group.
Stool samples were collected from patients for direct microscopic examination, then body weight, height and body mass index (BMI) were measured for all patients and
controls. Serum leptin concentrations were detected by immunoenzymometric assay using the DRG Company Leptin ELISA kit. Statistical analysis was made by Chi-Square
test using SAS version 9.1.

Results: In this study 70 Patients infected with intestinal parasites, 40 patients confirmed to be positive for E. histolytica\dispare and 30 patients for G. lamblia. The results
showed serum leptin levels were not statistically significant between patient: 2.234+0.13ng/ml and control: 2.171£0.23; p > 0.05, at the same time, highly differences noticed
between two age groups of patients with concentration of leptin, related to that leptin levels are increased in aged paralleling changes in fat mass. In addition, we found
significant differences between age, weight and BMI with concentration of leptin. but the height of patients were not statistically significant with concentration of leptin.

Conclusion: We need further investigations with the different parasites for analyze the role of leptin in parasitic infections.
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INTRODUCTION

Leptin is a 167amino acid product of the ob gene, which is
produced primarily by adipocytes [1], and acts on hypothalamus to
regulate feed intake [2] and energy balance [3]. Leptin is also
associated with other biological processes such as reproduction,
hematopoiesis, immune response and bone formation . It has
been reviewed that an increase in the circulating leptin
concentration is involved in regulation of the metabolic rate, the
macrophage function and the induction of immune cell
proliferation or differentiation [4].

Up to now, few studies in human concerning serum leptin
concentration in parasitic infections.Parasitic infection contribute
significantly to the burden of infectious diseases worldwide. While
most infections and death from parasitic diseases affect people in
developing countries, they also cause significant illness in
developed countries [5]. The WHO reported that diarrheal disease
affected far more individuals than any other illness, even in
regions that include high-income countries [6]. Giardia lamblia and
Entamoeba histolytica are important intestinal parasitic infection
that causes public health problems in most developing countries.
Both parasites causing diarrhea with the majority of patients being
children.

Infections with these intestinal parasites causes anorexia, A
reduction in appetite is a common characteristic of many
diseases. Several inflammatory cytokines such as the tumor
necrosis factor (TNF) and interleukin (IL1) are associated with
inflammatory conditions and can induce anorexia and loss of lean
body mass [7], administration of TNF and IL1 in mice increases
serum levels of the hormone leptin, which inhibits both appetite
and adiposity. This suggests that leptin levels may be one
mechanism by which disease anorexia is induced during acute
inflammatory conditions [8].

Leptin is mainly produced by white adipose tissue and circulates
in the blood in levels proportional to the fat mass. Both central and
peripheral administration of leptin inhibits appetite and adiposity

[9l.

Leptin levels are acutely increased by inflammatory and infectious
stimuli such as lipopolysaccharide (LPS), turpentine, and
cytokines. Thus, the overall increase in leptin during infection and
inflammation indicates that leptin is part of the immune response
and host defense mechanisms, a role for leptin in the anorexia of
infection and inflammation was proposed [10 ].

Leptin, which is involved in a range of physiological processes,
could be an important factor in the pathogenesis of parasitic
infections [11].

On other hand data on relationship between leptin and infection
with intestinal parasites, which are considered one possible cause
of illness and death especially in children, are available only from
limited study. More data about leptin role to parasitic infections are
needed in our country especially in children, so this study aims to
analyze serum leptin concentration in children infected with
intestinal parasites (Entamoeba histolytica\dispare and Giardia
lamblia) and compare them with healthy controls.

MATERIAL AND METHODS
Subjects

The study was conducted from April to September 2013 at Central
Teaching Hospital for Pediatrics in Baghdad, Irag. Included this
study 40 patients with Entamoeba histolytica\dispare infection and
30 patients with G. lamblia infection. The age of patients ranged
from 5 to 15 years and 30 healthy, sex and age- matched
parasite-free consider to be a control group, laboratory diagnosed
by direct microscopic stool examination for detection parasitic
infections. Body weight, height and body mass index (BMI) were
measured.

Blood Collection

Venous blood samples were collected from children and
separated by blood centrifugation at 3000 rpm for 5 minutes and
stored at -20 °C until use.
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Serum leptin: The patient serum had been tested for leptin by
using Enzyme linked immune sorbent assay was measured using
DRG leptin ELISA kit (Cat. No: 45 K122; GmbH Germany).

Statistical analysis: The Statistical analysis system-(SAS, 2010)
was used to effect of different factors in study parameters. Chi-
square test was used to significant compare between percentage
at least significant differences — LSD test was used to significant
compare between means in this study [12].

RESULT

In this study, 40 patients infected with E.histolytica\dispare and 30
infected with G.lamblia out of 70 patients confirmed to be positive
for the most clinically important protozoa and 30 healthy sex and
aged matched parasite-free consider to be a control group
detected by microscopic examination, their ages range from 5 to
15 years. The levels of leptin was Increased in studied group
when comparing with healthy control group, but statistical analysis
shows no significant difference (P > 0.05) between both of them
as show in Table 1.

According to age groups highly differences noticed between two
groups of patients, More than 11 years had a high concentration
of leptin when compared to age less than or equal 11 years had
a lower concentration as shown in Table 2.

In Table 3 show correlation between concentration of leptin and
some variables, showed significant differences between Leptin
level and age (P < 0.01 : R=0.33), weight (P < 0.01 :R=0.26) and
body mass index BMI ( P < 0.01:R 0.22).

Table 1: Level of concentration of Leptin in patients and
control group.

Patient Group No. Mean + SE of Con. Leptin
E. histolytica\ dispare 40 2.193+£0.12

G. lamblia 30 2.275+0.14

Patients 70 2.234+0.13

Control 30 2.171+£0.23

T-test value 0.518 NS

NS: Non-significant. (P< 0.05)

Table 2: Effect of age group in concentration leptin of

patients.
Age group (year) No. Mean * SE of Con. Leptin
5-10 44 1.97 £0.13
11-15 26 2.68 £0.26
T-test value 0.527 *

* Significant (P<0.05).

Table 3: Correlation coefficient (r) between concentration
leptin and some variables.

. Correlation .
Variable coefficient (R) Level of sig.
Age & Con. Leptin 0.33 b
Weight & Con. Leptin  0.26 b
Height & Con. Leptin  0.14 NS
BMI & Con. Leptin 0.22 **

** Significant (P<0.01), NS: Non-significant
DISCUSSION

Leptin is a 167amino acid cytokine synthesized and secreted from
adipose tissue which functions as a signal of sufficiency of energy
stores, and plasma leptin level is controlled by nutritional status.
Several factors have been identified as regulators of leptin
synthesis and release including the sympathetic nervous system,
insulin and proinflammatory cytokines as well as glucocorticoids
[13]. The critical role of Leptin in regulating energy metabolism
and reducing dry matter intake [14]. Leptin is also associated with
other biological processes such as reproduction, hematopoiesis,
immune response and bone formation [15].

In all parasitic infections there is loss of appetite and anorexia.
Anorexia is seen in Amoebiasis and Giardiasis [16]. Increased
leptin levels could be contribute to the pathological effects,
through the influence of leptin on the wasting syndrome and
through its role in causing a positive feedback loop in the
inflammatory process [17]. leptin is involved in the regulation of
food intake and anorexia is a prominent feature of the acute
phase response, a role for leptin in the anorexia of infection and
inflammation was proposed. Despite its role in the control of food
intake. Increased leptin levels could be linked with anorexia
induced by parasite infection [18].

In contrast, anorexia and loss of lean body mass are hallmark
manifestations of acute or chronic disease, including infection or
cancer. The role of tumour necrosis factor (TNF), interleukin (IL1),
and IL6 as endogenous mediators of the host response to
infection or malignancy has been extensively studied. It has also
been reported that multiple cytokines and inflammation raise leptin
levels. Leptin regulates feeding behavior and therefore may be a
mediator of anorexia associated with acute and chronic
inflammation. Several studies have shown the involvement of
cytokines in the pathogenesis of gastric inflammation [19].
Crabtree et al detected higher levels of TNFa, IL6, and IL8 in the
culture supernatants of H pylori infected gastric biopsy specimens
than in specimens from uninfected patients [20]. Noach et al also
detected increased levels of IL1B, IL8,and TNFa in culture
supernatants of antral biopsy specimens from H pylori infected
patients [21].

Patients with infectious diarrhea a significant correlation between
concentrations of leptin and concentrations of TNF-a, IL-1b and
IL-6 were observed [22]. These results confirm a correlation
between the inflammatory activity reflecting the concentrations of
proinflammatory cytokines and serum leptin levels in this group of
patients. found that the secretion of leptin is regulated by TNF-a at
the post-translational level. They concluded that TNF-a exerts a
direct effect on adipocytes resulting in release of leptin by these
cells

In children malnutrition contributes to an increase in the risk of
enteroparasite infections which are causally associated with a
chain of events involving anorexia, digestive problems,
malabsorption and losses of nutrients and inflammatory reaction.
Intestinal parasitic infections may cause damage in intestinal
mucosa such as inflammation, ulceration, and pathological
changes in the Vvilli of epithelial cells in the acute period of
infection. During the chronic period of the pathology, epithelial cell
damage and intestinal abscesses have also been reported [16].

There are limited studies in human concerning leptin levels and
parasite-induced anorexia but most of the studies are about
children. The experimental studies demonstrated that anorexia
frequently accompanies parasitic infections. The observations
suggest that increased leptin production could be found as a
normal component of inflammatory response in malaria infection.
It could also contribute to the development and outcomes of
malaria [11].

In our study, no significant differences were found in leptin
concentrations between patient group and control groups. This
result was agreement with the finding of Aslihan K. et al.,(2009)
which showed no significant differences [23]. May be related to
the similarity of age group for the two studies, or the nature of the
social and geographical conditions.

Also this study showed statistical differences between the age
categories for the groups of patients, More than 11 years had a
high concentration of leptin when compared to age less than or
equal 11 years had a lower concentration. Interestingly, leptin
levels are increased in aged paralleling changes in fat mass but
fail to decrease in response to fasting, suggesting that
hyperleptinemia may contribute to this energy balance
dysregulation and play a causative role in the poor tolerance of
aged individuals to catabolic conditions. Also, leptin resistance
has been proposed as one of the alterations seen in the elderly
[24].
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Result also showed that there were significant correlation between
Age, weight and BMI with concentration of leptin, because some
intestinal parasite produce adverse effect on weight gain which
may lead inadequate food intake which in turn may cause poor
appetite, metabolic and clinical disturbance [25].

Up to now, few studies concerning leptin levels of human in
parasitic infections. the leptin levels were statistically not
significant, in children patients with(Entamoeba histolytica\dispare
and Giardia lamblia), compared to their age-matched control
groups and showed statistical differences between the age
categories for the groups of patients with leptin concentration. In
conclusion; we need further investigations with the different
parasites for analyze the role of leptin in parasitic infections.
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