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Abstract

This present study aims to assess the Placenta Neutrophil Count (PNC) as an early marker in the diagnosis of
Neonatal Sepsis (NS). This study was conducted in February-May 2017. Cord blood samples and placental tissues
were taken from 15 newborns at risk of sepsis (case group) and without risk of sepsis (control group). The PNC
was estimated using a conventional light microscope. We also measured some oxidative stress parameters from
the cord blood samples, i.e., hydrogen peroxide (H202), thiocyanate (SCN), myeloperoxidase (MPO) enzyme, and
Advance Oxidation Protein Products (AOPPs) to investigate the role of neutrophil in the placenta. The results
show that the PNC, the level of AOPPs and SCN, and MPO activity of cord blood were higher in the case group than
the control group, while the H202 level shows the opposite result. From these results, it can be assumed that
neutrophils have a role in NS and might be used as a potential marker for the early prediction of NS. These findings
need to be verified by further investigating fresh samples in a larger, prospective cohort and sophisticated analysis
evidenced by deep sequencing. The placental pathologic and histologic examination has been used as a diagnostic
tool for neonatologists in many neonatal diseases, except NS. This result suggested that PNC might be used as an

early predictor for NS.

I. INTRODUCTION
NS is a clinical syndrome manifested by immuno-
inflammatory disregulation as response to systemic bac-
teremia and still remains as the main cause of neonatal
mortality and morbidity especially in developing countries
[1, 2, 3, 4, 5]. The incidence of NS varies in each region.
In United States at 2005, the incidence of NS was 3,5 to
8,9 per 1000 live birth while in Asia, it was 7,1 to 38 per
1000 live births [6, 7]. It was estimated around 1.6 million
neonates died due to neonatal sepsis each year in develop-
ing countries, whereas this figure is less in developed coun-
tries. These indicate that the incidence of NS is higher in
developed country [8]. Despite the incidence of NS has not
been widely report, but some studies show it was around
1,5-3,72% with mortality rate 37-80% in several hospital
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in Indonesia at 2005 [9, 10]

Neutrophilas a frontline defense for most acute infections,
has an important role in neonates. In NS, neutrophil can be
found to increase almost in all parts of neonates i.e., blood,
saliva and also placental tissue. It shown in our previous
study that the neutrophils number in saliva is higher in
neonates with risk of sepsis [11]. Blanc et al also described
that in infected condition, especially in NS, the neutrophil
migrates into placental tissue. It seen from the increase of
neutrophil count in neonatal placental tissue with risk of
sepsis [12, 13, 14].

As a response to invading infectious agent, neutrophils ac-
tivated to form reactive oxygen compoundssuch as super-
oxide anion (#02), Hydrogen Peroxide (H205) and hydroxyl
radicals (¢OH). Beside, Myeloperoxidase (MPO) which is
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secreted by the neutrophils use H,05 to catalyses the oxi-
dation of thiocyanate (SCN) to form HOSCN to kill invading
pathogens. Furthermore, this process resulting in the for-
mation of oxidized protein known as Advance Oxidation
Protein Products (AOPPs). Our previous studies suggested
that MPO, Hy05, SCN and AOPPs can be used as a marker in
blood sample and salivary of the newborns at risk of sepsis
due to oxidative stress process in NS [11, 15].

One of the main problems in the management of NS is get-
ting an accurate and rapid diagnosisbecause the antibiotics
treatment should initiated as soon as possible. Blood cul-
ture as gold standard to diagnose NS still lacks because it
takes time, expensive and obtaining cultures from neonates
can be difficult [16, 17].This recent years, some marker has
been proposed to diagnose NS, but still it has many short-
comings.

In this study, we propose a potential marker to diagnose
NS by PNC using a microscopic examination which is low
cost, easy to do and faster to perform. It based on the role
of neutrophils migration into placentaas mentioned earlier
[18]. To confirm this migration, we also measured some ox-
idative stress parametersi.e., Ho 05, SCN, MPO and AOPPs in
cord blood samples which is produced by neutrophil during
infection condition.

II. MATERIAL AND METHODS

A. Subjects

This study was conducted in newborn with and without
risk of sepsis after informed consent was obtained. It
was approved by the Ethics Commission of the Faculty
of Medicine, Lambung Mangkurat University, Banjarmasin,
South Kalimantan, Indonesia. This research was conducted
from February to May 2017 in the Neonatology Division,
Department of Pediatric, Ulin General Hospital/Faculty of
Medicine, Lambung Mangkurat University, Banjarmasin,
South Kalimantan, Indonesia. All histological finding were
conducted at Department of Pathology Anatomy of Fac-
ulty of Medicine Lambung Mangkurat University/Ulin Gen-
eral Hospital, Banjarmasin, South Kalimantan, Indonesia.
Blood sample tests were conducted at Department of Medi-
cal Chemistry/ Biochemistry, Faculty of Medicine Lambung
Mangkurat University, Banjarbaru, South Kalimantan, In-
donesia.

A total of 30 infants subjects were recruited for this study.
Subjects were divided into 2 groups: group I were new-
borns at risk of sepsis and served as a case group, while
group Il were newborns without risk of sepsis and served
as a control group. Subjects in the sepsis risk group were
included on the basis of having at least 1 major criteria
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or 2 minor criteria for sepsis according to The American
Congress of Obstetricians and Gynecologist (ACOG) guide-
lines [1, 19].

B. Samples Collecting Procedure

Blood samples were taken from umbilical cord (5 ml each)
and collected using vacutainers containing EDTA. The sam-
ples were centrifuged for 15 min at 2000 rpm and stored at
-20C until further analysis. Placental tissues were taken in
an area 10 cm from the base of umbilical cord and cut us-
ing steril scalpel/scissor. The tissues were stored in a tube
containing buffer formalin 10%. Wet fixation is used as a
sample delivery method to pathology anatomy department.

C. Histological Analysis

Placental tissues stained with hematoxylin and eosin (HE).
Neutrophils count were performed using conventional light
microscope in 40X objective lens. Average neutrophils

count were taken at 10 fields of view.

D. Oxidative Stress Parameters Analysis

AOPPs concentration analysis measurement was measured
spectrophotometrically at A = 340 nm as describe by [15].
H,04 level was measured spectrophotometrically at A = 505
nm by FOX2 method.17 SCN concentration was measured
spectrophotometrically at A = 450 nm as described [15].
MPO activity was measured spectrophotometrically at A\ =
470 nm. One unit (U) of MPO activity was defined as that
degrading 1 pmol of H, 0, per minute at25°C.18

E. Statistical Analysis

Data are presented as M + S.D. The comparison of PNC in
each group were examined by Independent T Test and for
AOPPs, Hy05, SCN levels and MPO activity were examined
by Mann Whitney Test. For all outcomes, a nominal p-value
of p < 0.05 was considered significant. Data analysis using
the Statistical Package for the Social Sciences (SPSS) version
16.0 andMicrosoft Excel 2010 for Windows 10.

III. RESULTS AND DISCUSSION

This present study aims to investigate a potential marker
of NS. This potential marker is thenumber of neutrophil
counts on the PNC. The PNC result shows in Figure 1. Ac-
cording to Figure 1, the mean of PNC is higher in case group
than the control group (p < 0.05). This result is similar
to observation made by Varea et al who reported that the
neutrophils count is significantly higher in patient with mi-
croorganisms found in amniotic fluid than in those without
detectable microorganism [20].
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The increasing of PNC in the case group might be caused by
neutrophil migration in NS. It is well known that the NS is
caused by chorioamnionitis. When the pathogens enter to
amniotic fluid causing chorioamnionitis through placental
membrane, an acute inflammatory lesion occurs in the pla-
centa. This lesion marked by the migration of neutrophils
due to the chemotactic gradient from the intervillous space
into the chorionic plate which is normally devoid of this
cells [12].

To confirm the increasing of neutrophil in NS, we also mea-
sured the MPO activity in cord blood sample. When the neu-
trophil increased, it followed by the increasing of MPO ac-
tivity. This enzyme is secreted by neutrophil which is very
important to determine further process to kill the invading
pathogen [21]. This is in line with the result of this present
study (Figure 2). From the results, MPO activity is higher
in case group than the control group (p < 0.05). This result
was also supported by our previous study which shows the
significant increase of MPO activity in newborn with risk of
sepsis.

The increasing of MPO activity are intending to kill the in-
vading pathogen by utilized H,0, to catalyses the oxida-
tion of SCN to form HOSCN, a highly toxic substance to kill
pathogen. This is consistent with the result in this study
(Figure 3). The result from the Figure 4 shows that the SCN
level is higher significantly in the case group(p < 0.05).In ad-
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dition, this result was also supported by our previous study
which showsthat the SCN level is increase significantly in
blood of newborn with risk of sepsis.

Figure 4 show that the level of Hy05 are decreased but it is
not significant (p > 0.05).Itis different with study conducted
by [21]. which shows that the H;05 level is higher in saliva
and blood of newborn with risk of sepsis.The decreasing of
H505 level in this study seems like because of H, 05 is widely
used by MPO in sepsis condition to generate the HOSCN. The
MPO not only utilizes H,05 and SCN to form HOSCN, but also
H,04 with other co-substrate such as Br-and I-to form hy-
pobromous (HOBr) and hypoiodous (HOI) so there is a de-
crease in Hy 05 level [22].

The HOSCN that produced in sepsis condition not only play
role in Kkilling the invading pathogen, but also promote a
host tissue damage such as the protein oxidation. AOPP is
already known as one of the oxidized protein and has been
used as oxidative stress marker for several disease such as
NS [23]. The AOPP level measurement in both case and
control group shows in Figure 4. The result clearly indi-
cated that thereis a significant increase of AOPP level in case
group (p <0.05). Also, thisresultis in line with our previous
studyresult that shows the increasing of AOPP level but in
blood of newborn with risk of sepsis.8In addition, all these
processes are describe in Figure 5.

5.673*

Control Group

Fig. 1. Comparison of PNC between group using Independent T Test

Data are presented as M + S.D. Statistical significance *p <
0.05 with in comparison with control group. Data are pre-
sented as M + S.D. Statistical significance *p < 0.05 with in
comparison with control group. Data are presented as M
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=+ S.D. Statistical significance *p < 0.05 with in comparison
with control group. Data are presented as M + S.D. Statis-
tical significance *p < 0.05 with in comparison with control

group.
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Fig. 2. Comparison of MPO activity between group using mann-whitney test
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Fig. 3. Comparison of SCN level between group using mann-whitney test
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Fig. 4. Comparison of AOPPs and H2 03 level between group using mann-whitney test
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Fig. 5. Oxidative stress mechanism in NS

IV. CONCLUSION larger and fresh samples, using a prospective cohort study,
From this result, it can be concluded that the PNC might be and with sophisticated analysis evidenced by deep sequenc-
use as a potential marker for early prediction of NS. These ing.
findings need to be verified by further investigation with a
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