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ABSTRACT

Lactobacillus acidophilus obtained from dentin caries and produces organic acids resulting in decalcification of dentin. On the process of
dentinogenesis is active but will decrease in secondary dentinogenesis. Invasion of the bacteria causing the onset of the immune response by
forming odontoblast dentin reparative, indicated by an increased expression of DMP-1, but the mechanism of the formation of dentin is still
unclear. The purpose of this study is to show the odontoblast cell like exposure to Lactobacillus acidophilus expression against NFxf3 and DMP
1. Pulp tissue is taken from the third molar of teeth that have been extracted then exposed to Lactobacillus acidophilus and expression of NFkf
and DMP 1 measured using imunocytochemistry techniques. Results show an increased NFkp expression and decrease DMP 1 expression in the
odontoblast like cell in exposure Lactobacillus acidophilus. In conclusion, Lactobacillus acidophilus increases the expression of NFxp and

inhibits the expression of DMP 1 on odontoblast like cell.

INTRODUCTION

Caries is a dynamic process which involves microorganism
and host responses in the form of inflammation and immunity.
Research that uses pulpitis sample has shown that bacteria antigen or
bacteria metabolic products can spread through dentine tubulus which
then generates the immune response from dental pulp. Immune
complex and products from immunity response are nonspecific
(Innated immunity), such as an extracellular proteolytic enzyme that is
begun with phagocytosis (Bergenholtz, 2000). Dental caries is a
disease on the hard tissue of the teeth, bacteria that started the
occurrence of caries is streptococcus mutants while when already
reached the dentine the most found bacteria is Lactobacillus
acidophilus (Nadkarni et al., 2010; Martin et al., 2002).

Lactobacillus acidophilus is a positive gram bacteria that
has Lipoteichoic acid (LTA) which contains peptidoglycan layer on
cytoplasm membrane as the main component of its cell membrane.
LTA causes secretion from proinflammatory mediator and will
stimulate the activation of odontoblast, induce the inflammation
reaction through Toll like Receptor 2 (TLR2) by producing some
chemokines (Durand, 2006). LTA bound with TLR2, activated NF-
kB, causes the release of NF-kB into the nucleus that will activate
proinflammatory mediator producing cytokine IL1, IL6, IL8 dan
TNF-a (Hahn dan Liewehr, 2007; Bratawidjaya & Rengganis, 2009).
Odontoblast is a postmitotic cell and is responsible for the formation
of dentine matrix calcification. If injury is formed then the interphase
part of dentine-pulp which contains mesenchymal stem cell will
undergo cytodifferentiate into the odontoblast cell (Couve & Osorio
2013).Dentine Matrix Protein 1 (DMP1) is the noncollagenous
extracellular matrix protein involved in mineralization process. This
research examines the expression of DMP1 and NF«f odontoblast-
like cells exposed to Lactobacillus acidophilus in the process of the
development of dentin reparative.

MATERIALS AND METHOD

Before this research is done, every procedure is proposed to
Faculty of Dental Medicine Universitas Airlangga Ethic Commission.

Inactive Lactobacillus acidophilus

Before Lactobacillus acidophilus bacteria is being exposed to
odontoblast culture, first the making of inactive Lactobacillus
acidophilus by heating was done. Inactive Lactobacillus acidophilus
was done by heating in 121°C for 5 minutes. The dosage of bacteria
exposure was done with the ratio of cell: 1: 25 and was incubated for
24 hours on 37°CTo induce odontoblast like cells (Widjiastuti et al.,
2014).

Odontoblast like cells Culture

Pulp cell culture is derived from impacted and extracted lower jaw
third molar. The surface of the teeth was segmented with
chlorhexidine gel 0, 3%, cleaned with 70% (v/v) alcohol. The roof of
the pulp was prepared using fissure drill in the occlusal and
bifurcation area so that the pulp cavity is opened. Pulp tissue,
extirpated, isolated, and cultivated using digestion method. Pulp
fibroblast cell was differentiated into odontoblast like cells. The
differentiation was done using supplementation with 10 nM
dexamethasone, 50 pg/ml ascorbic-acid and 10 mM glycerophosphate
or with the addition of BMP-2 (100-200 ng/ml)

on proliferation  medium (DMEM + 10% FBS +
penicillin/streptomycin). After differentiation, then odontoblast-like
phenotype characterization was done. Dentine matrix formation in
differentiation process to be odontoblast will secrete specific matrix,
such as dentine matrix protein 1 (DMP-1). Recognition of DMP1 was
done using immunohystochemical technique, with anti DMP1
(SantaCruz), accordant to the guidance procedures using the manual
from Immunostaining Kit assay (Biocare).

97

OPEN 8 ACCESS Freely available online

elSBN 978-967-0194-93-6 FBME


mailto:dian-a-w@fkg.unair.ac.id

Ira Widjiastuti et al. / International Medical Device and Technology Conference 2017

RESULTS AND DISCUSSION

The expression of NF-kf3 can be seen through immunocystochemical
test. The test result is shown in figure 1.
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Fig 1. Average of cells expressing NF-kf in odontoblast culture induced
with inactive Lactobacillus acidophilus
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Fig 2. Odontoblast culture (AEC staining, 400x magnification), the black
arrow shows cell that expresses NFkB is distributed in the cytoplasm
(red color)

The expression of DMP1 can be seen through immunocytochemical
test. The test result data is shown in figure 3 and 4
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Fig 3. The average of cells expressing DMP1 in odontoblast culture
induced with inactive Lactobacillus acidophilus

Fig 4. Odontoblast culture (AEC staining, 400x magnification), the black
arrow shows cell that expresses DMP1 is distributed in the cytoplasm
(red colour) and yellow arrow shows a broken cell

The data were examined using ANOVA with p=0.05 degree of
significance and continued with Tukey HSD test

In vitro Odontoblasts are the main cells that form the peripheral layers
of induced pulp tissue to express both cytokines and chemokines with
a typical cellular morphology (Veerayutthwilai et al., 2007). In this
experimentation to make the culture of odontoblasts as well as
fibroblasts of pulp tissue obtained from the lower 3 molar tooth of the
extracted impaction from patients aged 14-29 years (Alliot et al.,
2001).

Based on this election is that during the process of dental
growth requires only the minimum number of odontoblast progenitor
cells undergoing mitosis before differentiating to form odontoblasts.
In the process of mitosis produces 2 cells daugther: located adjacent to
the basement membrane function to receive the signal so that induces
the deference to odontoblast contribute to the layer of Hohl, while the
other daughter cells are progenitor cells that have function as cells that
will replace odontoblast if damaged in the healing process at
Formation of reparative dentine and dentin bridge (Fitzgerald, 1979).

This study used odontoblast like cells cultures exposed to
inactive Lactobacillus acidophilus bacteria to induce the expression of
proinflammatory cytokines, and those examined were expression of
DMP1 and NF-xB. DMPI1 is one of the proteins that function in
regulating the formation of odontoblast like cells and is demonstrated
by the increase and distribution of positive cells expressing DMP1
(David et al., 2004).

The study was conducted to find out the distribution of cells
expressing NF-kp and DMPI due to exposure of inactivated
Lactobacillus acidophilus through immunocytochemical examination.
In the in vitro study using pulp cell cultures, the identification of
DMP1 showed that mesenchymal distinction of cells into odontoblasts
would begin the process in which organic subtances are converted in
organic substances. DMP1 induces cytodifferentiation of cells in the
dental pulp tissue into odontoblast like cells in normal and
pathological teeth. In the dentinogenesis process, it shows that DMP1
acts as a morphogen with the ability to reform dentine material to
form dentin reparative (Almushayt et al., 2006). DMP1 has a dual
function, both as a target transcription factor of the cell nucleus and as
an extracellular matrix protein initiating process in which organic
substances are converted into organic substances (Narayanan et al.,
2003; Narayanan et al., 2006).

NF-kp enters the cell nucleus and initiates the transcription
of various target genes. Activation of NF-kf proteins can secrete
various cytokines including proinflammatory cytokines causing cell
damage (Lee et al., 2004) which cause damage from odontoblast like
cells. In the preliminary study (Widjiastuti et al, 2014) using the dose
of exposure to Lactobacillus acidophilus inactives was 1:25, because
exposure to the dose was slightly damaged cells, characterized by a
decrease in the number of positive cells expressing DPM 1 smaller
than the dose of Lactobacillus acidophilus inactivity 1:50. At that dose
causes activated NF-xp which is characterized by an increase in the
number of cells expressing NFkf. This indicates that at dose of
Lactobacillus acidophilus inactive of 1:25 is the effective dose, the
smallest dose that can activate NF-xf but small cell damage so that in
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this research used dose of Lactobacillus acidophilus inactive 1:25 to
induce odontoblast. This suggests that by induction of inactivated
Lactobacillus acidophilus in odontoblast cell cells proved to increase
NF-xp activation and decrease the expression of DMP-1

CONCLUSION

Lactobacillus acidophilus increase the expression of NF«f3 and
inhibits the expression of DMP 1 on odontoblast like cell culture

REFERENCES

Alliot LB, Hurtrel, D. and Gregoire M, 2001. Characterization of a-smooth
muscle actin positive cells in mineralized human dental pulp
cultures. Arch Oral Biol. 46: 221-228.

Almushayt A, Narayanan K, Zaki AE, George A. 2006 Dentin matrix protein 1
induces cytodifferentiation of dental pulp stem cells into
odontoblasts.Gene Ther.13(7):611-20.

Bergenholtz G, Bindslev PH, Reit C, 2010. Text Books of Endodontology, 2"
ed, Blackwell Publishing Ltd. pp 10-12.

Bratawidjya KG dan Rengganis I, 2009. Imunologi Dasar. Inflamasi. .Ed ke
VII1. Balai Penerbit FK Ul Jakarta. hal. 257-286

Couve E, Osorio R, 2013. The Amazing Odontoblast activity, autophagy, and
aging. JDR. 92:1142.

David M, Gilles B, Serena L, Pierre W, Paul P, Helena H. R, Guy D, and
Jérdme G, 2004 Development of an odontoblast in vitro model to
study dentin mineralization. Connect Tissue Res. 2004;45:101-8.

Durand HS, Flacher V, Romeas A, Carrouel F, Colomb E, Vincent C,
Magloire H, Couble ML, Bleicher F, Staquet MJ, Lebecque S and
Farges JC, 2006. Lipotheichoic acid Increases TLR and
Functional Chemokine Expression while Reducing Dentin
Formation in In vitro Differentiated Human Odontoblasts. J
Immunol.176: 2880-2887.

Fitzgeral DMJ, Chieg JR and. Heys DR. 1979. Autoradiographic analysis of
odontoblast replacement following pulp exposure in primate
teeth, Archs oral Bid. 35: 707-715.

Hahn C and Liewebr FR, 2007. Update on the Adaptive Immune Responses of
the Dental Pulp. J Endod. 33: 773-781.

Lee K.W., Chun KS.,Lee J.S., Kang KS., Surh YJ., Lee HJ, 2004. Inhibition of
cyclooxygenase-2 expression and restoration of gap junction
intercellular communication in H-ras-transformed rat liver
epithelial cells by caffeic acid phenethyl ester. Ann. N. Y. Acad.
Sci. 1030, 501-507.

Martin FE, Nadkarni MA, Jaques NA, and Hunter N, 2002. Quantitative
Microbiological Study of Human Carious Dentine by Culture and
Real-Time  PCR:  Association of  Anaerobes  with
Histopathological Changes in Chronic Pulpitis. J. Clin. Microbiol.
40: 1698-1704.

NadkarniM A, SimonianMR, Derek WS, Harty , ZoellnerH, Jacques N A and
Hunter N. Lactobacilli Are Prominent in the Initial Stages of
Polymicrobial Infection of Dental Pulp.J Clin Microbiol. 2010.
48(5): 1732- 40

Narayanan K, Gajjeraman S, Ramachandran A, Hao J, George A, 2006, Dentin
matrix protein 1 regulates dentin sialophosphoprotein gene
transcription during early odontoblast differentiation. J Biol
Chem. 281: 19064-19071.

Narayanan K, Ramachandran A, Hao J, He G, Park KW, Cho M, George A,
2003. Dual functional roles of dentin matrix protein 1.
Implications in biomineralization and gene transcription by
activation of intracellular Ca2+ store. J Biol Chem. 278: 17500—
17508.

Veerayutthwilai O, Byers MR, Pham TT, Darveau RP & Dale BA, 2007.
Differential regulation of immune responses by odontoblasts.
Oral Microbiol Immunol 22: 5-13.

Widjiastuti 1, Suardita K, Saraswati W. 2014.The expressions of NF-kpand
TGF-plon odontoblast-like cells of human dental pulp injected
with propolis extracts. Dent. J. 47:

OPEN 8 ACCESS Freely available online
elSBN 978-967-0194-93-6 FBME

99


http://www.ncbi.nlm.nih.gov/pubmed?term=Almushayt%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16319946
http://www.ncbi.nlm.nih.gov/pubmed?term=Narayanan%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16319946
http://www.ncbi.nlm.nih.gov/pubmed?term=Zaki%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=16319946
http://www.ncbi.nlm.nih.gov/pubmed?term=George%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16319946
http://www.ncbi.nlm.nih.gov/pubmed/16319946

