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Leptin: Does It Have a Role in Neonatal Sepsis?
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Abstract: The principal aim of this study is to evaluate serum leptin role in neonatal sepsis and whether
circulating leptin was related to and interleukin-6 (IL-6) and interleukin-1 (IL-1â) release in septic
newborn infants, as well as to analyze the interaction between their levels, before and after antimicrobial
therapy in neonates with bacterial septicemia. Serum leptin was measured in 14 neonates with sepsis as
soon as sepsis was diagnosed and before treatment (group I) and after recovery (Group II) and in 14
healthy control infants. There was a highly significant increase in serum leptin levels between septic and
control neonates (p<0.001); Furthermore, there was a very highly significantly decrease of the levels of
serum leptin, IL-6 and IL-1â in neonates after recovery than before treatment (p<0.001). A very good
relationship between leptin and IL-6; as well as IL-1â before and after therapy was identified. These
findings suggest that a role of leptin in acute neonatal sepsis appears to be likely.
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cells, and stimulates liberation of other cytokines,
particularly TNF- and IL-1 [4 ,6 ,7 ,8 ].
Leptin, the 16-kDa protein product of the ob gene,
is a pleotropic hormone that is produced primarily by
adipocytes. In general, circulating leptin levels are
linearly correlated with total body fat mass [9 ,1 0 ].
However, leptin levels drop rapidly during fasting and
increase in response to infection and inflammatory
stimuli[1 1 ,1 2 ]. In addition to regulating appetite and
e n e r g y e x p e n d itu r e , le p tin is a n im p o r ta n t
immunoregulatory hormone since it enhances a number
of immune responses, including macrophage effector
functions [1 3 ,1 4 ] cytokine synthesis, and T helper (Th) cell
polarization to a Th1 phenotype [1 5 ].
The principal aim of this study is to evaluate
serum leptin role in neonatal sepsis and whether
circulating leptin was related to and interleukin-6 (IL-6)
and interleukin-1 (IL-1â) release in septic newborn
infants, as well as to analyze the interaction between
their levels, before and after antimicrobial therapy in
neonates with bacterial septicemia.

INTRODUCTION
Bacterial sepsis is one of the major causes of
neonatal morbidity and mortality. The incidence ranges
from 1–10 per 1000 live births [1 ].
Diagnosis of neonatal sepsis may be difficult
because clinical presentations are often nonspecific,
bacterial cultures are time-consuming and other
laboratory tests lack sensitivity and specificity [2 ].
It is vital to identify infected neonates as early as
possible, but unreliable clinical signs and the absence
of good diagnostic tests hinder an accurate early
diagnosis [1 ]. Thus, sick neonates are frequently treated
with broad-spectrum antibiotics, but true infection is
only verified in a minority of cases [3 ,1 ]. Previously,
various white blood cell counts and the acute phase
reactant C-reactive protein (CRP) have been used to
diagnose neonatal sepsis. The ratio between immature
and total neutrophil cell count (I/T-ratio) is a sensitive,
but not very specific, diagnostic method with
substantial
inter-observer
variability [4 ]. CRP is
specific, but less sensitive in the early stages of
neonatal sepsis [5 ].
The inflammatory response is mediated by
cytokines that are used as neonatal infection markers,
especially interleukin-6 (IL-6). IL-6 is an inducer of
hepatic protein synthesis, promotes production and
liberation of C-reactive protein, and can be detected
early when there is bacterial blood stream invasion. It
acts as a signal for T-cell activation, promotes antibody
secretion by B cells and differentiation of cytotoxic T

M ATERIALS AND M ETHODS
M ethods: This case-control follow up study was
conducted on fourteen full-term neonates with bloodculture positivity and clinical sepsis (Group I). They
were hospitalized for clinical suspicion of neonatal
sepsis in neonatal intensive care unit, Pediatric
department, Zagazig University, Egypt. Those cases
were followed up after recovery and enrolled in the
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study (group II). Another fourteen healthy neonates, of
matched age and sex, followed at the neonatal units
and outpatient clinics (group III) were chosen for sake
of comparison. This prospective study was approved by
the Medical ethical committee of the National Research
Center. Parental consents were obtained.
Infants with
m alfo rmations, chromosomal
anomalies, erythroblastosis, diabetic or preeclamptic
mothers, perinatal asphyxia (pH <7.20), or intrauterine
growth retardation were excluded. Preterm newborns
were also excluded from the study.
Complete
obstetric history and
physical
examinations were obtained on admission. The
demographic and clinical characteristics of the septic
and healthy neonates were recorded. Signs and
symptoms of sepsis were divided into six categories
(adopted from Dollner et al., 2001): (1) pallor or
icterus; (2) lethargy, apnea (respiratory pause lasting
more than 10 seconds), bradycardia (heart rate less than
100 per minute in preterms, and less than 80 per
minute in term neonates), irritability or seizures; (3)
tachypnea (respiratory rate above 70 per minute in
preterms, and above 60 per minute in term neonates),
retractions or respiratory distress; (4) poor peripheral
perfusion, tachycardia (heart rate above 180 beats per
minute) or hypotension (blood pressure (BP) below
2SD of mean BP); (5) abdominal distension or
vomitus; and (6) fever (central temperature above
37.5°C for at least 4 hours), or temperature instability.
Sepsis was defined as a combination of: (1) at least
one clinical sign or symptom from each of at least
three categories of clinical signs and symptoms, and (2)
a positive blood culture. Neonates with negative blood
culture who met the two following criteria were
classified as having clinical sepsis: (1) at least one
clinical sign or symptom from each of at least three
categories of clinical signs and symptoms, and (2)
elevated I/T-ratio > 0.20 or white blood cell count
< 5.0 × 10 3 /mm 3 or > 25.0 × 10 3 /mm 3 at initial
evaluation. Neonates were classified as having
pneumonia if they had negative blood culture and met
all of the following criteria: (1) radiographic evidence
of pneumonia, (2) respiratory signs or symptoms, and
(3) elevated I/T-ratio or white blood cell count < 5.0
× 10 3 /mm 3 or > 25.0 × 10 3 /mm 3 at initial evaluation.
Neonates were classified as possibly infected if they
had some symptoms or abnormal white blood cell
counts, but without fulfilling the criteria of being
infected
Blood samples for determining serum leptin, IL-6
and IL-1â were collected from the healthy and the
septic neonates before starting treatment, and these
investigations were repeated after recovery. IL-6 was
measured using an immune-enzymometric assay Kit
(IL-6 EASIA, Biosource, Nivelles, Belgium) for the

quantitative measurement of human IL-6 in serum
according to the manufacturer instruction statistical
analysis. Human IL-1B was assayed by using an
immuno-enzymometric assay for the quantitative
measurement of human interleukin-1B from Biosource
Belgium. Catalogue number KAC1211/KAC1212
according to the manufacture instruction. Intraassay coefficient of variation 3.4 %. Inter-assay
coefficient of variation 4.4%. Leptin was assayed using
leptin serum-ELISA as immune-enzymatic assay for
quantitative measurement human leptin in serum and
plasma from Biosource KAP 2281 according to the
m a n u f a c t u r e r i n s t r u c tio n s . I n te r -a s s a y 3 . 6 %
sensitivity1ng/ml.
Statistical Analysis: A standard t-test was used for
comparisons of the characteristics between the two
groups. Pearson correlation coefficient was performed
to assess the correlation of cytokine levels with serum
leptin using SPSS (version 12, SPSS Inc, Chicago, IL).
P < 0.05 was considered significant.
RESULTS AND DISCUSSIONS

Results: This study included 14 full term infants
(4 males and 10 females) with clinical or proven
septicemia; they were followed up until full recovery.
They were classified into those under treatment
(group I) and after treatment (group II). Fourteen full
term healthy infants (6 males and 8 females) were
recruited as control group (group III). Clinical and
laboratory characteristics of the study groups are shown
in table 1.
Serum leptin as well as interleukins IL-6 and IL-1â
showed a very high significant increase in their levels
on comparing studied cases before and after treatment
(group I and II) separately and with the control group
(group III) as shown in table (2) and figure (1).
Furthermore, there was a very highly significantly
decrease of the levels of serum leptin, IL-6 and IL-1â
in group II when compared to group I (tables 1& 2
and figure 1).
Interleukins (IL-6 and IL-1â) in the sera correlated
significantly with each other before and after treatment.
So much so, serum leptin in studied cases before
treatment correlated positively with its level after
treatment and with IL-6 and IL-1â before and after
treatment (figures 2- 7).
Discussion: The results presented above indicate that
in our study population IL-6 levels, IL-1â and leptin
levels are significantly higher in neonates with sepsis
before treatment than in those after treatment or
controls. Tumor necrosis factor-á (TNF), interleukin
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Characteristics of the studied groups
Group I Cases before treatm ent
Group III Control
P value
Age (weeks)
39.43±0.76
38.86±0.86
>0.05
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Sex (F/M )
10/4
8/6
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------W eight (Kg)
3.31±0.53
3.31±0.23
>0.05
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Serum IL-6
114.07±55.46
11.13±5.69
< 0.005
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Serum IL-1â
43.00±13.32
10.57±2.38
< 0.005
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Serum Leptin
3.85±0.69
1.59±0.37
< 0.005
Table 1:

Table 2: Com parison between septic neonates before and after treatm ent
Group I Cases before treatm ent
Group II Cases after treatm ent
P value
Serum IL-6
114.07±55.46
44.1±18.99
< 0.005
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Serum IL-1â
43.00±13.32
20.57±5.06
< 0.005
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Serum Leptin
3.85±0.69
2.1±0.36
< 0.05

Fig. 1: Comparison between serum levels of IL-6, IL-1B and leptin in studied cases before and after treatment
and the control group.
1â (IL-1), and interleukin 6 (IL-6) are well known as
important early mediators in the host's initial response
to bacterial infection [1 6 ,1 7 ]. The role of IL-6 in the
pathophysiology of septic shock is controversial. High
IL-6 levels are associated with acute bacterial
infections [1 8 ] and endotoxemia [1 9 ]. IL-6 increases early
during infection probably stimulated by TNF [2 0 ].
High levels of IL-6 have been observed in children and
in neonates with sepsis [2 1 ,2 2 ], Messer et al.,[2 3 ]; Buck et
al.,[7 ,2 4 ,2 5 ] and measurement of IL-6 may be a sensitive
diagnostic test[2 3 ,7 ,2 4 ]. IL-6 and TNF induce the acute
phase response that includes the increase of CRP [2 0 ],
and TNF enhances the shedding of adhesion molecules
from cell membranes [2 6 ].

Recent studies reported high IL-6 levels in
umbilical cord blood in newborns with early-onset
sepsis whose mothers had chorioamnionitis [2 7 ,1 9 ].
However, even though some newborn infants presented
neonatal infection, they had low plasma IL-6 levels [2 8 ].
Furthermore, IL-6 can block the transcription of
proinflammatory cytokines, however, such as IL-1â and
TNF-á (reviewed in reference by Kroemer et al.,[2 9 ].
M ancuso and colleagues[3 0 ] reported data that are
compatible with the hypothesis that IL-6 is involved in
negative feedback regulation of plasma TNF-á levels in
experimental GBS sepsis and that IL-6 pretreatment can
increase survival in animal models of GBS-induced
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Fig. 2: Correlation between IL-6 and IL-1ß in studied cases

Fig. 3: Correlation between leptin and IL-1ß in studied cases

Fig. 4: Correlation between IL-6 and leptin in studied cases
sepsis. IL-6 is also directly responsible for the induction
of acute-phase proteins, many of which have antiinflammatory properties [3 1 ].
IL-1â may be induced by TNF-á and serves to
potentiate the effects of TNF-á. In addition, IL-1â acts
to stimulate the production of acute-phase reactants by
the liver and costimulates T H 1-cell activation [3 1 ].

Thus, cytokine analyses are far from being
diagnostic for bacterial sepsis, serum levels of IL-6, IL1 were suggested previously as early markers of
neonatal sepsis. In our study, though the increase in the
levels of IL-6 and IL-1â before treatment was followed
by a significant decrease in their level after treatment
yet they failed to reach the control level.
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Fig. 5: Correlation between leptin and IL 1-B in studied cases after treatment

Fig. 6: Correlation between leptin and IL-6 in studied cases after treatment

Fig. 7: Correlation between IL-6 and IL 1-B in studied cases after treatment
The purpose of this study was to investigate the
effect of sepsis on serum leptin concentration and
whether circulating leptin was related to and
interleukin-6 (IL-6) and interleukin-1 (IL-1â) release in
newborn infants. Serum leptin was measured in 14
neonates with sepsis as soon as sepsis was diagnosed
and after recovery and in 14 healthy control infants.

There was a highly significant increase in serum leptin
levels between septic and control infants; there was
also a highly significant increase in serum leptin levels
in septic neonates before than after therapy. A very
good relationship between leptin and IL-6; as well as
IL-1â before and after therapy was identified. These
findings suggest that a role of leptin in acute neonatal
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sepsis appears to be likely. Furthermore, serum leptin
levels followed IL-6 and Il-1â in their failure to return
to control levels
Nevertheless, a role of leptin appears likely,
although, it is difficult to document whether this is a
major mediating role or a reflection of other more
critical endocrine related processes.
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