Journal of
- Dentistry
Indonesia

The Official Publication of

The Faculty of Dentistry, Universitas Indonesia
in Collaboration with

Indonesian Dental Association

ISSN 1693-9697

Volume 20
~ Number 3
December 2013


http://repository.unej.ac.id/
http://repository.unej.ac.id/
https://repository.unej.ac.id

Journal of Dentistry Indonesia

Journal of Dentistry Indonesia (JD1) s a scientific journal that is published three times annually (April, August
and December). This journal aims for continuous dissemination of updatws in relation to dentistry and i relaicd
ficlds in the form of original articles, case reports and reviews, [ts finst publication was in 1993, under the name
of Jurnal Kedokteran Gigi Universitas Indonesia. published by the Faculty of Dentistry Universitas Indonesia, Al
the onrd of 2012, this journal collaborated with the Indonesian Dental Association for its publication. Al submitted
manuseripts are subjected for double-hlind peer review and editorial review processes before being granted
acceptance. Starting in 20412, articles published in JD could be freely available onhine from the Journal's ofticial
website and 15 indexed in Google Scholar. Papers would be available online shortly after granted acceptance from
the JDI as the hardcopy is heiag printed.

Editor in Chief Yuniardini Septonini Wimardhani (Universitas Indonesia, fndonesia)

Section Editors Diah Ayu Maharani (Einiversitas indonesia. Indonesia)
Lisa Rinanda Amir (Universitas Indonesia, Indonesia)
Erik idrus (U niversitas [ndonesia. [ndonesia)
Anandina Irmagsta (Universitas Indonesia, Indonesiay
Fatimah Maria Tadjoedin (Universitas Indonesia, Indonesia)

Editorial Board Yosi Kusuma Eriwaii (Universitas [ndonesia, Indoncsia)
Ratna Meidvawati (Universitas Indonesia. Indonesia)
Mochamad Fahlevi Rizal (Universitas Indonesia, Indonesia)
Benny Mulyono Socgiharto (Universitas Indonesia, Indonesia)
Dwi Ariawan {Universitas Indonesia, Indonesia)
Bramma Kiswanjaya (Universitas Indonesia, Indonesta)
Nina Ariani (Universitas Indonesia, Indonesia)
Elly Munadziroh (Indonesian Dental Association, Indonuesia)
Kowhi Kawabuchi ( Tokye Medical and Dental University. Japan)
Pham Anh Vu Thuy (University of Medicine and Pharmacy. Vietnam)
Andrew Cheng (University of Adelaide, Australia)
Tewarit Somkotra (University of Chulalongkom. Thailand)

Editorial Assistant Rossy Maolana
Cover Design Putri Indrau
Publisher Faculty of Dentistry Universitas Indonesia in collaboration with Indonesian

Dental Association

Inquiries should be addressed to  Fditorial otfice. Journal of Dentistey Indonesia
Faculty of Dentistry Universitas Indonesia
C Building 3rd Floor. Jalan Salemba Raya No. 4, Jakara {04340, Indonesia
Phone: ~62-21-31906289; Fax: ~62-21-319%6289
E-mail: jdentistry(a ui.ac.id: Website: www jdentistry ul.ac.id

ISSN 1693-9697

JVR

< 2013 I


http://repository.unej.ac.id/
http://repository.unej.ac.id/
https://repository.unej.ac.id

Contents of Vol. 20, No.3, December 2013

Journal of Dentistry Indonesia

Editorial

Quality Assurance of Research in Dental Education
Aft 8. Sarsito

Original Article

Muntingia calabura L Leaves Extract Inhibits Glucosyltransferase Activity of
Streptococcus mutans
Rina Isnarianti, van A. Wahvudi, Rini M. Puspita

Lactobacillus acidophilus Probiotic Inhibits the Growth of Candida albicans
Sawitri DX Pertami, Melkior Pancasivanuar, Sefi- A. Irasari, Markus B.
Rahardjo, Wasilah

Periodontal Dressing-containing Green Tea Epigallocathechin gallate
Increases Fibroblasts Number in Gingival Artifical Wound Model
Ardisa U. Pradita, Agung P. Dhartono, Catur 4. Ramadhany, Ali Tagwim

Histomorphometrical Analysis of Coronary Atherosclerosis Lesions Formation in

Rat (Rarrus norvegicus) Model
Rheza Permana, Fatkhur Rizqi, Ardian Pradana. [ Dewa A. Susilawati, Tantin
Ermenwati

Gestational Day-Dependent Expression of Interleukin-10 and Tumeor Necrosis
Factor-alpha in Porphyromonas gingivafis-infected Pregnant Rats

Bamm Kusumawardani, Marsetvawan HNE. Soesatvo, Djaswadi Dasuki, Widva

Asmara

Pages

57-58

64-67

68-72

73-77

78-83


http://repository.unej.ac.id/
http://repository.unej.ac.id/
https://repository.unej.ac.id

Journal of Dentistry Indonesia 2013, Vol. 20, No. 3, 78-83

ORIGINAL ARTICLE

Gestational Day-Dependent Expression of Interleukin-10 and Tumor Necrosis
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ABSTRACT

Fetal growth restriction remains a major cause of neonatal morbidity and mortality. Porphyromonas gingivalis
can induce placental inflammatory response resulting in fetal growth restriction. Objective: This study aimed
to evaluate the potential utility of the pro-inflammatory cytokine TNF-a and anti-inflammatory cytokine IL-10
in rat placental tissues to understand whether these events were causally related. Methods: Female rats were
infected with live-Porphyromonas gingivalis at concentration of 2x10° cells/ml into subgingival sulcus area of the
maxillary first molar before and/or during pregnancy. They were sacrificed on gestational day (GD)-14 and GD20.
The expression of TNF-a and IL-10 in macrophages and trophoblast cells were detected by immunohistochemistry.
Results: A higher expression of TNF-a was found in spongiotrophoblast of the Pg-BD group on GD14 (6.30+1.16),
and in trophoblastic giant cells of Pg-D group on GD20 (5.50+1.35). Furthermore, a higher expression of IL-10 was
found in trophoblastic giant cells of the Pg-BD group on GD14 (4.50+1.51) and in syncytiotrophoblasts of Pg-BD
group on GD20 (8.70+2.67). Conclusion: The expression of TNF-a on GD14 and GD20 were accompanied by
increased expression of IL-10. The placental pathologic conditions induced by Porphyromonas gingivalis can be
inhibited by elevated expression of IL-10 in macrophages and trophoblast cells.

ABSTRAK

Ekspresi Interleukin-10 dan Zumor Necrosis-alpha terkait hari kehamilan pada tikus yang terinfeksi
Porphyromonas gingivalis. Restriksi pertumbuhan janin masih menjadi penyebab utama morbiditas dan mortalitas
neonatal. Porphyromonas gingivalis dapat menginduksi respon inflamasi plasenta yang mengakibatkan restriksi
pertumbuhan janin. Tujuan: Penelitian ini bertujuan untuk mengevaluasi potensi sitokin pro-inflamasi TNF-a dan
sitokin anti-inflamasi IL-10 pada jaringan plasenta tikus untuk memahami peristiwa yang saling berkaitan dengan
kasus restriksi pertumbuhan janin. Metode: Tikus betina diinfeksi dengan /ive-Porphyromonas gingivalis pada
konsentrasi 2x10° sel/ml di area sulkus subgingiva molar pertama rahang atas sebelum dan/atau selama kehamilan.
Tikus tersebut dikorbankan pada hari kehamilan (GD)-14 dan GD20. Ekspresi TNF-o dan IL-10 pada makrofag
dan sel-sel trofoblas dideteksi secara imunohistokimia. Hasil: Ekspresi TNF-a lebih banyak ditemukan pada
spongiotrofoblas kelompok Pg-BD pada GD14 (6,30 + 1,16) dan sel-sel raksasa trofoblastik kelompok Pg-D pada
GD20 (5,50 + 1,35). Selain itu, ekspresi IL-10 lebih banyak ditemukan pada sel-sel raksasa trofoblastik kelompok
Pg-BD pada GD14 (4,50 + 1,51), dan sinsitiotrofoblas kelompok Pg-BD pada GD20 (8.70 + 2.67). Simpulan: Ekspresi
TNF-a pada GD14 dan GD20 disertai oleh peningkatan ekspresi IL-10. Kondisi patologis plasenta yang diinduksi
Porphyromonas gingivalis dapat dihambat oleh peningkatan ekspresi IL-10 pada makrofag dan sel-sel trofoblas.

Key words: interleukin-10, periodontal disease, placenta, pregnancy, tumor necrosis factor-alpha
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INTRODUCTION

Fetal growth restriction remains a major cause of neo-
natal morbidity and mortality. However, mechanisms
underlying the etiology of fetal growth restriction and
methods to reverse impaired fetal growth remain poorly
understood. The maternal immune response is a key
determinant of the success or failure of pregnancy, and
disruption of the necessary adaptations to accommodate
the conceptus is implicated in unexplained recurrent
miscarriage in women. 1 The maternal immune response
is principally regulated by an array of cytokines act-
ing in complex networks to orchestrate the changes in
leukocyte populations required to protect the conceptus
from fetal immune rejection and to facilitate the tissue
remodeling processes necessary for adequate placental
development.”* Inflammatory processes induced by
host defense to infection or by immune disorders inde-
pendent of infection are a major challenge to successful
pregnancy.'?

Our previous studies showed that Porphyromonas
gingivalis as the primary etology of periodontal disease
can adversely affect on pregnancy.® The subgingival
Porphyromonas gingivalis infection in pregnant rats can
increase the activation of Toll-like receptor (TLR)-2 and
TLR4 on macrophages and trophoblast cells resulting
in fetal growth restriction.”® TLR ligation can result in
activation of nuclear factor-kB (NF-«B) and production
of cytokines.” Several cytokines have been involved in
the balance of the immune system and can affect the
growth of the placenta and fetus. Abberant levels of
tumor necrosis factor-alpha (TNF-a) are associated with
recurrent spontaneous abortion, preeclampsia, preterm
labor and intrauterine growth restriction. '

The modulatory balance of pro-inflammatory and anti-
inflammatory cytokines in pregnancy directly depends
on the immunosuppressive action of interleukin (IL)-
10."" IL-10 plays a fundamental role among the active
mechanisms which maintain immunologic modulation in
pregnancy.'*"* From implantation until the end of a term
pregnancy, the interaction between pro-inflammatory
and anti-inflammatory cytokines is fundamental to
promote normal pregnancy outcomes. Recent study of
healthy pregnancy showed a global reduction of pro-
inflammatory cytokines, such as TNF-a, IL-14, and IL-6,
and an increase of contra-regulatory cytokines, such as
IL-10. This interaction reinforces the role of immune
modulation in the maintenance and development of
normal pregnancy.'

Both rat and human have haemo-chorial placenta, in
which fetal trophoblast cells are dampened by maternal
blood."* On GD14, rat placenta is mature and composed
of three layers, namely labyrinth, spongiotrophoblast and
maternal decidua. Trophoblast and fetal blood vessels
arrange the labyrinth of extensively branched villi, and
will be larger and more branched extensively until the

time of delivery on GD20.'¢ In the present study, we
established an animal model of experimentally maternal
periodontal disease, and evaluated the potential utility
of the pro-inflammatory cytokine TNF-a and anti-
inflammatory cytokine IL-10 in rat placental tissues to
understand whether these events were causally related.

METHODS

All procedures were approved by the Ethics Committee,
Faculty of Medicine, Universitas Gadjah Mada, Yogyakar-
ta-Indonesia. This study had taken female Sprague-Dawley
rats, adult, 2 months, 150-250 g and primiparous. The
rats were maintained on the controlled and standardized
conditions. The subjects of study were consisted of two
blocks, they were sacrificed on gestational day (GD)-14
and GD20. Each block of gestational day was subdivided
into four groups, which consisted of the control group, no
Porphyromonas gingivalis infection; the Pg-BD group, an
infection of Porphyromonas gingivalis before and during
pregnancy; the Pg-B group, an infection of Porphyromo-
nas gingivalis before pregnancy; and the Pg-D group, an
infection of Porphyromonas gingivalis during pregnancy.
Each group consisted of five pregnant rats.

Before injecting Porphyromonas gingivalis, all female
rats were given antibiotic to depress the “natural”
resident flora, rats received in their water a daily dose of
kanamycin (20 mg) and ampicillin (20 mg) for 4 days.
Induction of experimental periodontitis was performed
by injection of 0.05 ml live-Porphyromonas gingivalis
ATCC 33277 (MediMark, France) with a concentration
of 2x10° cells/ml that was dissolved in saline into the
distopalatal and distobuccal gingival sulcus area of
maxillary first molar. Injection was repeated every 3 days
for 30 days. For infection after pregnancy, it was also
performed by a repeated injection every 3 days for 19
days. Control group rats were injected saline 0.05 ml as
the treatment schedule of the treated group rats. Then, the
female rats were mated with the same strain of male rat
overnight ratio 2:1. The next morning, female rats were
removed from the cages and examined the vaginal plug. If
the vaginal plug was found, the day was recorded as GD1.

Furthermore, the placental immunohistochemically was
undertaken to determine the expression of TNF-o and
IL-10. Samples were incubated overnight at 4°C with
primary antibody, rabbit polyclonal antibody anti-TNF-a
dilution 1:1000 (Abbiotec, San Diego, CA, 1:1000-
1:2000) and anti-1L-10 dilution 1:400 (Abbiotec, San
Diego, CA, 1:200-1:500), whereas negative control was
incubated with secondary antibody as a substitute for the
primary antibody. TNF-o and IL-10 were expressed in the
cytoplasm and/or nucleus. Data were presented as mean
number of cells expressing TNF-a and IL-10 in each type
of cell. These specimens were evaluated in macrophages
of labyrinth zone (LM), junctional zone (SM) and
decidua zone (DM), as well as syncytiotrophoblast
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(LS), spongitrophoblast (ST) and trophoblastic giant
cell (DG), and were examined at X400 magnification.

One-way analysis of variance (ANOVA) with post hoc
test was performed to compare the TNF-a and IL-10
expression in macrophages and trophoblast cells of the
control and maternal periodontal infection groups. Value
of significance was determined as p<0.05. Numerical
data were presented in mean + standard deviation.

RESULTS

Tumor necrosis factor-alpha and IL-10 were
expressed in the cytoplasm and/or nucleus of the
syncytiotrophoblast, spongiotrophoblast, macrophages
and trophoblastic giant cell (Figure 1). TNF-a
expression in the placenta of the control, Pg-BD, Pg-B
and Pg-D groups were significantly different (p<0.05)
in the syncytiotrophoblast, trophoblastic giant cells
and spongiotrophoblast on GD14 (Figure 2). A higher
expression of TNF-a was found in spongiotrophoblast
of the Pg-BD group on GD14 (6.30+1.16). However,
the expression of TNF-a in the placenta of the control,
Pg-BD, Pg-B and Pg-D groups were only significantly
different (p<0.05) in the syncytiotrophoblast and
trophoblastic giant cell on GD20 (Figure 3). A higher
expression of TNF-a was found in trophoblastic giant
cells of Pg-D group on GD20 (5.50+1.35).

Furthermore, IL-10 expressions of the control,
Pg-BD, Pg-B and Pg-D groups were significantly
different (p<0.05) in macrophages of decidual
zone and trophoblastic giant cells on GD14, while
IL-10 expressions of the control, Pg-BD, Pg-B and
Pg-D groups on GD20 were significantly different
(p<0.05) in macrophages of junctional zone and
syncytiotrophoblasts (Fig. 4 and 5). Both GD14 and
GD20, the Pg-BD, Pg-B and Pg-D groups had a higher
IL-10 expression than control group (Table 2). A
higher expression of IL-10 was found in trophoblastic
giant cells of the Pg-BD group on GD14 (4.50+1.51),
and in syncytiotrophoblasts of Pg-BD group on GD20
(8.70+2.67).

DISCUSSION

A rat fetus is maintained in individual amniotic sacs in
two uterine horn. Each fetus has its own placenta, which
is similar to a disc-shaped human placenta.!” Both rat
and human have haemo-chorial placenta, in which fetal
trophoblast cells are dampened by maternal blood."
On GD14, rat placenta is mature and composed of
three layers, namely labyrinth, spongiotrophoblast and
maternal decidua. Trophoblast and fetal blood vessels
arrange the labyrinth of extensively branched villi, and
will be larger and more branched extensively until the
time of delivery on GD20.'¢ Functional differences
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between rat and human placenta may reflect different
gestation period, and altricial delivery in rats. Rat
pregnancy only lasts for three weeks, while human and
other primates have a relatively long gestation period
and usually give birth to a single offspring.'®

On GDI14 and GD20, TNF-a was not only expressed
in the infected group, but also in the control group.
Its role in the control group was very speculative,
but was thought to be involved in the early growth
of the fetus. These data indicated the complexity of
TNF-a regulation at the fetomaternal interface. In
the aspect of maternal, TNF-o had been identified
in the macrophages of decidual zone. Trophoblasts
migrated into the decidua and spiral arteries stroma to
replaced the maternal endothelial cells. This process
was thought to be associated with enlarged diameter
of the blood vessels resulting in increased blood
supply and oxygen to the placenta and fetus.' TNF-a
was produced to regulate trophoblast proliferation
and differentiation, cell adhesion, tissue remodeling,
villous trophoblast apoptosis and trophoblast hormone
production.”” TNF-a might be important during the pre-
implantation period, for decidual lymphangiogenesis,
to promote labour at term, as well as to limit the
extent of trophoblast invasiveness.!” This suggested
that the lower expression of TNF-a was beneficial
to the pregnancy, while increased expression was
very detrimental. Therefore, early implantation and a
successful pregnancy depended on the tight regulation
of TNF-a expression in placental tissue.

The balance between pro-inflammatory and anti-
inflammatory cytokines is essential for placental
development. Interleukin-10 has been implicated as a
major modulator of anti-inflammatory cytokine cascade
that was initiated by the synthesis of intrauterine
infection. IL-10 was identified as a counterbalance
synthesis of pro-inflammatory cytokines.?® Studies in
mice and human suggested that IL-10 are involved in the
regulation of inflammatory processes during pregnancy.
IL-10 is expressed abundantly in decidual and placental
tissues of mice and human.?'??

In this study, IL-10 was widely expressed on GD14 and
GD20. IL-10 was allegedly involved in many important
events, including the placental formation and fetal
growth. In early pregnancy, IL-10 has a protective effect
on fetoplacental unit because it can inhibit the secretion
of pro-inflammatory cytokines such as IL-6, TNF-a and
IFN-v, and IL-10 together with IL-4 and IL-13 can also
modulate trophoblast invasion.*?* It proposed that the
synthesis of IL-10 is a key determinant of vulnerability
or resistance to fetal pathologic conditions induced by
Porphyromonas gingivalis. Thus, the protective effect
of IL-10 in the placenta will be deployed through
inhibitory effects on macrophages and trophoblasts
resulting in a decrease in synergistic activity mediated
by TNF-a. These conditions extend the understanding
of the role of anti-inflammatory IL-10 in the placenta
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the junctional zone and decidual zone. Trophoblastic giant cells were also found around the lumen of spiral arteries in the
maternal decidua which highly close to the junctional zone. TNF-a expression of the placental Pg-D group (E) was very
strongly expressed in the cytoplasm and/or nucleus of the trophoblastic giant cells than control group (B). IL-10 expression of
the placental Pg-D group (F) was quite strongly expressed in the cytoplasm and nucleus of the trophoblastic giant cells than
control group (C). Magnification 400x.
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Figure 2. TNF-a expression in macrophages, syncytiotrophoblast, spongiotrophoblast, and trophoblastic giant cell in the 3
region of the placenta. Data were presented in the mean expression of TNF-a + SEM and compared by ANOVA (*p<0.05)
based on the maternal group of periodontal infection on GD 14. These specimens were evaluated in macrophages of labyrinth
zone (LM), junctional zone (SM) and decidua zone (DM), as well as syncytiotrophoblast (LS), spongitrophoblast (ST) and
trophoblastic giant cell (DG).

1 u TNFa-LM
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mean expression of TNFo
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Figure 3. TNF-a expression in macrophages, syncytiotrophoblast, spongiotrophoblast, and trophoblastic giant cell in the 3
region of the placenta. Data were presented in the mean expression of TNF-a + SEM and compared by ANOVA (*p<0.05)
based on the maternal group of periodontal infection on GD 20. These specimens were evaluated in macrophages of labyrinth
zone (LM), junctional zone (SM) and decidua zone (DM), as well as syncytiotrophoblast (LS), spongitrophoblast (ST) and
trophoblastic giant cell (DG).

81


http://repository.unej.ac.id/
http://repository.unej.ac.id/
https://repository.unej.ac.id

Journal of Dentistry Indonesia 2013, Vol. 20, No. 3, 78-83

5 9 £
3 fI:
=4
("
o
HER
a
L3«
=
7]
=
g1
E

0 -

normal PG-BD
GD 14

PG-B

s mILIC-LM
 mILICLS
IL10-5M

mIL10-ST

m L 10-DM

®IL10-DG

PG-D

Figure 4. IL-10 expression in macrophages, syncytiotrophoblast, spongiotrophoblast, and trophoblastic giant cell in the 3
region of the placenta. Data were presented in the mean expression of IL-10 + SEM and compared by ANOVA (*p<0.05)
based on the maternal group of periodontal infection on GD 14. These specimens were evaluated in macrophages of labyrinth
zone (LM), junctional zone (SM) and decidua zone (DM), as well as syncytiotrophoblast (LS), spongitrophoblast (ST) and

trophoblastic giant cell (DG).
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Figure 5. IL-10 expression in macrophages, syncytiotrophoblast, spongiotrophoblast, and trophoblastic giant cell in the 3
region of the placenta. Data were presented in the mean expression of IL-10 + SEM and compared by ANOVA (*p<0.05)
based on the maternal group of periodontal infection on GD 20. These specimens were evaluated in macrophages of labyrinth
zone (LM), junctional zone (SM) and decidua zone (DM), as well as syncytiotrophoblast (LS), spongitrophoblast (ST) and

trophoblastic giant cell (DG).

by demonstrating the role of governing the cytokine
network which not only regulate macrophages but also
regulate trophoblast cells.

CONCLUSION

It can be concluded that the expressions of TNF-a and
IL-10 were affected by Porphyromonas gingivalis
infection on maternal periodontal tissues. The
expressions of TNF-o on GD14 and GD20 were
accompanied by increased expression of 1L-10.
Our results suggested that the placental pathologic
conditions induced by Porphyromonas gingivalis
can be inhibited by elevated expression of IL-10 in
macrophages and trophoblast cells. IL-10 may play
a dual role in the auto-regulation and stimulation of
pro-inflammatory cytokines in the microenvironment
of the placenta.
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