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ABSTRACT

Haruan fish (Channa striata) contains essential compounds such as albumin,
amino acids, zinc (Zn), iron (Fe), and hydroxyapatite minerals that can play a role
in the process of inflammation, proliferation and cell differentiation. Odontoblast
cell activity can be analyzed through DMP-1 expression. The purpose of this study
is to determine the effect of administration of extract of Haruan fish (Channa
striata) on the interpretation of DMP-1 on inflamed rat dental pulp. This study
was an experimental laboratory with a posttest only study design with a control
group design. The research sample was nine groups of rats with 27 animals
divided into 3, 7, and 14 days of observation, and occlusal preparation was
performed on the first molar. Calcium hydroxide was given to the positive control
group, extract of the Haruan fish in the treatment group, and the group negative
control no application. Then the expression of DMP-1 was examined by
immunohistochemical examination. Data were analyzed using Anova statistical
test, Kruskal-Wallis, and chi-square test. The extract of the Haruan fish (Channa
striata) can increase the expression of DMP-1 because the calcium and phosphate
ion content in the Haruan fish extract can be a carrier of bioactive molecules and
can increase the differentiation of odontoblast cells. The expression of DMP1 has
increased after applying the extract of the Haruan fish (Channa striata) so that it
can be considered a dent in biomineral material that can increase the proliferation
and differentiation of odontoblast cells.

INTRODUCTION

The dental pulp is a soft connective tissue consisting of
cells, extracellular matrix, blood vessels, and nerves.
Odontoblasts are the primary cells of the dentin pulp
complex!. Odontoblasts can form a single layer and
synthesize extracellular matrix, which then forms dentin.
The dentin matrix formation through odontoblast
differentiation can be quantified at the protein level or
gene expression. Dentin matrix protein-1 (DMP-1) is one
of the biomarkers to analyze odontoblast activity.?
Dentin matrix protein (DMP-1) is a non-collagen matrix
protein present in dentin and bone mineralization
matrices because of its highly acidic nature. It can bind
Ca2+ ions to regulate hydroxyapatite nucleation and
inducing differentiation of odontoblast cells into
odontoblast like cells.!?

If the pulp is affected by injury in the form of mechanical
trauma, chemicals and bacteria, and their products, the
pulp will hold a defense reaction in the form of an
inflammatory response and an immune response that can
be reversible or irreversible. In reversible pulp,
inflammation treatment can be done to maintain the
vitality of the dental pulp by forming a reparative dentin
or dentinal bridge using an agent or dental material®.
Calcium hydroxide is one of the dental ingredients that
can stimulate dentinal bridge formation. However, long-
term research shows that there is a weakness of calcium
hydroxide in its binding to dentin, and tunnel defects
occur in the structure of the dentinal bridge to facilitate
the entry of bacteria that slow down the healing process.
A very high pH of 11-13 can cause necrosis of the pulp
tissue. These deficiencies are a consideration for finding
active natural ingredients with minimal side effects®.
Natural ingredients received a great deal of attention in
the last few decades because they were considered to
have smaller side effects. One natural part that is often
used as traditional medicine is Haruan fish (Channa
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striata). Haruan fish extract contains important
compounds for tissue synthesis such as albumin, amino
acids, minerals, zinc, copper, and iron, which can play an
essential role in accelerating the wound healing process,
namely in the inflammatory and proliferation phases. The
albumin content in the Haruan fish extract can potentially
increase the spread of odontoblast cells.!?

Besides, the calcium content in apatite hydroxide in the
bones of the Haruan fish (Channa striata) can also
stimulate the differentiation of odontoblasts to
odontoblast-like cells to increase dentin regeneration to
produce reparative dentin, reduce capillary permeability
which will lessen the interstitial fluid production and
increase concentration in the area that is undergoing
odontoblast like cells to increase dentin regeneration to
produce reparative dentin, reduce capillary permeability
which will lessen the interstitial fluid production and
increase concentration in the area that is undergoing
odontoblast like cells. Mineralization upon reparative
dentin formation.

This study was intended to determine the increase in
Dentin Matrix Protein-1 (DMP-1) expression in the dental
pulp of Wistar rats that became inflamed after the
application of Haruan fish extract.

MATERIALS AND METHODS

This research was an experimental laboratory with a
post-test control group design and had obtained ethical
eligibility from the research ethics committee of the
Faculty of Dentistry, Hasanuddin University. The research
sample was the teeth of male Wistar rats (Rattus
norvegicus) who met the criteria and received perforation
pulpal roof action on the maxillary first molar teeth that
met the inclusion and exclusion criteria.

This research was started by making an extract of Haruan
fish (Channa striata) consisting of meat extraction and
extraction of Haruan fish bones. Haruan fish meat extract
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was processed by the steaming method. Haruan fish were
cleaned from the scales; the contents of the stomach were
removed. The meat was cut into small sizes with cross-
sections and thickness of # 1 cm by removing the bones.
Haruan fish meat was placed in a container and then put
into a pan, steamed at a temperature of 700 (medium
heat) for 50 minutes. Haruan fish extract in the form of
light yellow liquid was accommodated in a container and
then concentrated using a rotary evaporator and then
stored in the refrigerator.! The extraction of Haruan’s
bone was done by washing and cleaning fish bones from
the remnants. The bones were cut into chips using a bone
cutting machine, then rewashed with high-pressure
water to remove bone marrow and soft tissue on the
bone surface. Fat in the bone was extracted with
chloroform: methanol (1:1). The rest of the extraction
agent was stopped crushed until + 60 mesh size was
reached. Bone samples were de-proteinase by hydrolysis
using sodium hydroxide (NaOH) at a concentration of 1 M
at 700C for 7 hours, then deposited for 24 hours and
filtered. Bone de-proteinase was dried in an oven at 600 C
and screened to a size of 200 mesh (+ 75 pm) or in nm
units. Bone de-proteinase was packaged in a closed bottle
and sterilized with gamma irradiation®.

Twenty-seven male Wistar rats, aged 12-16 weeks with a
weight of 250-300g, were used in this study. Wistar rats

were fed standard (pellets) and drinking water ad libitum.

Rats were divided into three groups randomly; each

group consisted of 9 mice.

Rats in groups 1, 2, and 3 were anesthetized

intramuscularly with Ketamine (65 mg/kg BW) and

Xylazine (7 mg/kg BW) dissolved in phosphate-buffered

saline (PBS) (Tani-Ishii et al, 1995). A Class I

(Classification Black) cavity was made on the occlusal

surface of the maxillary first molars using a low-speed

handpiece with a round diamond (size %) BR-49 (Mani

Inc., Japan) until it almost reached the pulp roof. The

depth of preparation was estimated to be as large as a bur

head. The penetration action on the pulp roof was done
using K-file # 15 until a red dot was seen. The cavity is
then irrigated with a sterile saline solution and dried
using cotton pellets. After that, the LPS E Coli was
administered and then covered with temporary patches.

Distribution of experimental animal groups and

application of test materials as follows:

e Group 1: was a Negative Control Group; this group did
not apply any test material to the maxillary first molar
teeth and was decapitated on 379, 7%, 14t days.

e Group 2: a treatment group, application of an extract of
forage fish as much as + 0.5 mg using a ball applicator,
and then do the deposition using a permanent resting
material RMGI (Resin Modified Glass Ionomer).
Decapitation was carried out on 3™, 7, 14% days after
material application.

e Group 3: a positive control group, the application of
calcium hydroxide using an applicator ball, and then
carried out by using a permanent restriction material
RMGI (Resin Modified Glass Ionomer). Decapitation
was carried out on 3%, 7%, 14% days after material
application.

Mandibular bone tissue and teeth were inserted into the
paraffin block. After the minimum amount of paraffin
blocks had been collected, a brick was cut to make
preparations for the immunohistochemical examination.
This cutting process used indirect immunoperoxidase
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staining using monoclonal antibodies specific to DMP-1
(Santa Cruz Biotechnology ®).

Observation wusing an obtilab microscope at a
magnification of 100 and 400 times.
Immunohistochemical slides were assessed DMP-1 with
the number of positively colored cells divided by the total
number of cells multiplied by 100%.

RESULTS

Based on the results, data were obtained and then
analyzed using Anova, and Kruskall-Wallis test results
were statistically significant if the values were
obtained p <0.05.

Table 1 showed the average comparison of DMP-1
between groups at each observation time. After three
days of observation, it was found that there was a
difference in the average DMP-1 between the treatment
groups, positive control, and negative control. At seven
days of observation, it was found that there was a
difference in the average DMP-1 between the treatment
groups, positive control, and negative control at seven
days of view. Whereas on the 14-day observation, the
average DMP-1 in the treatment group was 99.33, the
positive control was 90.00. The negative control was
36.33. The statistical test results obtained p-value (0.027)
<0.05, which means that there was a difference in the
average DMP-1 between the treatment groups, positive
control, and negative control 14-day observation.
Following was the expression of DMP-1 in the form of a
bar chart.

Based on the diagram above, it could be seen that the
treatment group, positive control, and negative control
increased expression from 3%, 7, 14% days. However,
the highest expression was seen in the treatment group
day 14, and the lowest in the negative control group.

DISCUSSION

Based on the results of this study, the expression of DMP-
1 after the application of Haruan fish extract on the
dental pulp of Wistar rats that experienced inflammation,
showed an increase in expression of DMP-1 in the
treatment group the Haruan fish extract on 314, 7th, 14t
days. This study was in line with that carried out by Mass
LF (2005), which states that DMP-1 appears as an early
marker of odontoblast differentiation because its
expression increased until the 11th day and was
relatively constant after that. This was because the
extract of Haruan fish (Channa striata) contains inorganic
components of mineral bioactive molecules, including
calcium (Ca?*) and phosphate (P04*). Calcium contained
in Haruan fish bones plays a role in the formation of
apatite crystals during bone formation. Hydroxyapatite
(HAp) (Ca'® (P0O4)®(0H)2) in the bones of the Haruan fish
was the main component of mineral that chemically and
physically similar to teeth and bones in humans?.

A significant increase in DMP-1 expression also occurred
in the positive control group. This indicated that the
bioactive molecular material in calcium hydroxide also
triggers the proliferation and differentiation of
odontoblast cells for reparative dentin’.

Calcium hydroxide, which was in direct contact with
connective tissue, would cause the formation of necrosis
zones, disrupting the psycho-chemical balance and
intracellular substance, which would cause rupture of
glycoproteins and denatured proteins. According to
Holland (1971), the formation of mineralized tissue after
contacting calcium hydroxide and connective tissue could

Vol 11, Issue 10, Oct-Nov 2020



Dentin Matrix Protein-1 (DMP-1) Expression after Application of Harwan Fislv Extract
(Channa striatz) on Inflamed: Wistar Rat Dental Pulp

be seen on days 7 to 10 after application. Holland also
reported the presence of superficial granulation tissue
between the necrosis zone and the deeper granulation
zone. This structure consists of calcium salt and a calcium
protein complex. Under the granulation zone, there was a
zone of normal cell and pulp proliferation. Near the
granular zone, irregular tissue forms a dentine bridge?.
Dentin the exogenous Protein-1 matrix added to the
exposed dental pulp can act as a morphogenic trigger or
be a promoter of differentiation of undifferentiated
ectomesenchymal cells in the pulp toward the
odontoblast lineage. DMP-1 could also act as a
transcription component for the activation of odontoblast
specific genes™.

Hydroxyapatite from fish bones was a natural inorganic
material that was biocompatible with healthy living
tissue. According to Mustafa et al. (2015), hydroxyapatite
from natural ingredients such as fish bones have
metabolic activity and provide a suitable response
compared to synthetic hydroxyapatite. Nano-sized
hydroxyapatite had excellent bioactivity because it had a
greater surface area. It was able to increase the
proliferation and maturation of fibroblasts, which causes
tissue  regeneration could also stimulate the
differentiation of stem cells into odontoblasts into
odontoblast-like cells to increase dentin regeneration to
produce reparative dentin. This odontoblast initiates ion
nucleation to begin the mineralization process. It
activates the intramembrane transport mechanism of
calcium and phosphate ions to maintain the balance of
intracellular ions to increase the mineralization of the
reparative dentine matrix?.

Hydroxyapatite mineral has osteoconductive properties
with pore structure (200-500), pore interconnection, and
the same composition as normal bone. These pores are
attached and allow the growth of new blood vessels and
would be a place to put a new bone matrix. When bone
damage occurs, cytokine release and growth factors will
occur by platelet cells, macrophages, osteoblasts, and
bone matrix such as PDGF, IGF, FGF TGF- and BMPs. The
hydroxyapatite mineral had a high affinity to bind these
osteoinductive cytokines. The cytokines attached to the
hydroxyapatite =~ mineral  would  stimulate  the
mesenchymal stem cells found in the hydroxylapatite
pores to differentiate into fibroblasts, chondroblasts, and
osteoblasts. These three cells would begin the secondary
bone healing process and produce a bone matrix suitable
for the bone healing phase.?*°

CONCLUSION

Based on the results of this study the expression of DMP-
1 after the application of the extract of the forage fish
(Channa striata) in the dental pulp of the rat which had
increased inflammation, so that the extract of the forage
fish can be considered as a material that can increase the
differentiation of odontoblast cells.
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Table 1. DMP-1 Expressions between Groups at Each Observation Time

Observation Meanz+ SD p-value
Treatment 57.67+6.81 0.000*
3 Day Positive control 80.00+0.00
Negative control 21.33+3.51
Treatment 70.67+21.83
7 Day Positive control 87.67+2.52 0.010*
Negative control 35.00+£10.00
Treatment 99.33+1.15
14 Day Positive control 90.00+5.00 0.027**
Negative control 36.33+8.50
Note: * Anova test **Kruskall-Wallis test p (<0.005)
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Figure 1. Diagram percentage of DMP-1 expression based on the observation time in each group
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