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ABSTRACT

Background: Periodontitis is an inflammation of the soft tissues and hard tissues that support the tooth
characterized by periodontal pocket formation, recession to resorption of alveolar bone. So far, alveolar bone
resorption caused by periodontitis can be treated with bone graft therapy. Xenograft is a type of bone graft that
has many advantages such as can be obtained from natural materials, low in price and has minimal virus
transmission. Hydroxyapatite of haruan fish bone is a type of xenograft material that has never been applied in
medical field. Objective: This study aims to analyze the biocompatibility of haruan fish bone hydroxyapatite
(Channa striata) against BHK-21 fibroblast cells via viability. Method: This was a laboratory experimental
study with posttest only control group design, using MTT assay method and BHK-21 fibroblast cell viability was
calculated using optical density formula. Results: The concentrations of 0,2109 mg/ml, 0,4218 mg/ml 0,8437
mg/ml, 1,6875 mg/ml, 3,3375 mg/ml and 6,75 mg/ml were biocompatible against fibroblast cells BHK-21
whereas at concentrations of 54 mg/ml, 27 mg/ml and 13,5 mg/ml were toxic to BHK-21 fibroblast cells. One
Way Anova test and Bonferroni test showed concentrations of 54 mg/ml, 27 mg/ml and 13,5 mg/ml had
significant differences to other concentrations. Conclusion: Hydroxyapatite of haruan fish bone (Channa
striata) at some concentration is biocompatible against BHK-21 fibroblast cells.
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INTRODUCTION
Periodontitis is an inflammation of soft tissue

Bone graft therapy is a therapy to replace
damaged bone tissue with a certain material that

and hard tissue that support the tooth, characterized
by periodontal pocket formation, gingival recession
and alveolar bone resorption that reduce the
support of the tooth.> Poor oral health and hygiene
are contributing factors of periodontitis.>* So far,
the resorption of alveolar bone caused by
periodontitis can be treated with bone graft
therapy.>®’

can be obtained from the patient's own body,
synthetic materials or natural materials.®® A graft
material must have the ideal characteristics for the
recipient, which are non-toxic, does not cause
infection, easy to adapt and can stimulate new
attachment.™

There are various type of graft material, one of
them is xenograft. The advantages of xenograft are
it can be obtained from natural materials, available
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in large quantities, does not require surgery
procedure for the retrieval of materials and minimal
virus transmission.*"** The disadvantage of
xenografts is the high price, which leads the
interest of many researchers to look for alternative
material that is affordable and has good quality for
periodontal pocket therapy.

Haruan fish bone is one of raw materials that
can be used for xenograft, because it has organic
and inorganic components.”*Haruan fish s
common in South Kalimantan especially
Banjarmasin, so the haruan fish bone is very easy
to find. People in Banjarmasin believe haruan fish
can be used as a medicine to accelerate post
operation wound healing process post-operation
because it contains high protein, amino acids, fatty
acids and minerals.****16:

Calcium contained in haruan fish bone plays a
role in the formation of crystals apatite during bone
formation.’®*® Hydroxyapatite (HAp)(Cayo(PO4)
6(OH)2 in haruan fish bone is the major component
or mineral that chemically and physically similar to
human’s teeth and bone.?®” Before being applied to
human, the hydroxyapatite of haruan fish bone
needs to pass through a biocompatibility test so it
does not cause any adverse reactions.”> The
purpose of this study is to analyze the
biocompatibility of hydroxyapatite of haruan fish
bone on BHK-21 fibroblast cells.

MATERIAL AND METHOD

This research began by getting research permit
and ethical clearance issued by Faculty of
Dentistry, Lambung Mangkurat No. 063/KEPKG-
FKGULM/EC/IX/2017. This research  used
laboratory experimental with posttest only control
group design. The samples used were the
hydroxyapatite of haruan fish bone obtained from
the Laboratory of Jaringan Biologi Badan Tenaga
Nuklir (BATAN) Jakarta and BHK-21 (Baby
Hamster Kidney) fibroblas cells obtained from the
Laboratory of Peningkatan Mutu Pengembangan
Produk  (PMPP) Pusat Veteriner Farma
(PUSVETMA) Surabaya.

The total sample was obtained using Lemeshow
formula, which was 2 samples for each treatment
group. This study consisted of 11 treatment groups,
which were 9 groups of haruan fish (Channa

striata) hydroxyapatite with various concentrations
of: 54 mg/ml, 27 mg/ml, 13,5 mg/ml, 6,75 mg/ml,
3,375 mg/ml, 1,6875 mg/ml, 0,8437 mg/ml, 0,4218
ma/ml, 0,2109 mg/ml. One group of control cell as
the positive control group with living percentage of
100% and one group of media control group
medium that does not contain culture medium as
the negative control group, with living cell
percentage of 0%.

The Preparation of Hydroxyapatite of Haruan
Fish Bone.

Haruan fish bone was obtained from a home-
made crackers manufacture place. Preparation of
the hydroxyapatite fish bone began with the
washing and cleaning of the fish bones from the
remnants of flesh and debris left behind. The fish
bone was cut into chips shape using a bone-cutting
machine, then the bones were washed again with
high pressure water to remove the bone marrow
and soft tissue on the bone surface. The fat in the
bone was extracted with chloroform:methanol
(1:1). The rest of the extracting agent was
eliminated with the aquades, then the bone was
crushed until the size of + Mesh 60 was attained.
The bone samples were de-proteinized by
hydrolysis process using sodium hydroxide
(NaOH) with concentration of 1 M at 70°C for 7
hours, then precipitated for 24 hours and filtered.
The de-proteinized bone was dried with oven at 60
°C and filtered with 200 mesh (£ 75 pum) or nm
size. De-proteinized bone was packaged in screw-
covered bottles and sterilized with gamma ray
irradiation.

Biocompatibility Test on Hydroxyapatite of
Haruan Fish Bone with MTT Assay Method
BHK-21 fibroblast cells, eagle’s media and
10% FBS were cultured in roux bottles at 37°C
incubators. Cell proliferation was done until the
BHK-21 fibroblast cells attached to the wall of
roux bottle. After it was filled, the eagle's and FBS
media solutions were removed. The roux bottles
were washed 3 times with PBS, then tripsine
versene was added to release the cell from the
bottle wall and the cell release process was stopped
with the eagle's medium and FBS 10%. 80 well of
BHK-21 fibroblast cells were transferred to a
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microwell plate, and given hydroxyapatite of
haruan fish bone according to the concentration.
Incubation was done = 24 hours using CO,
incubator, then washed 3 times with PBS. MTT
reagent was added and re-incubated for 2-4 hours.
Then, the MTT solution was discarded and added
DMSO. Microwell plate was shacked for 5 minutes
and cell viability was read using ELISA reader with
620 nm wavelength. The percentage of living cells
was calculated using Optical Density formula*?:

% cell alive=_(OD treatment + OD media) x100%
(OD cell control + OD media)

Note:

% cell alive: percentage of living cell after testing
OD treatment: Optical Density value on each
treatment sample.

OD media: Optical Densityvalue on media control.
OD cell control: Optical Densityvalue on control
cell.
Based on calculation with formula above, a
material is stated not toxic if it has > 60% of living
cell.

RESULT

Based on observation using visual MTT
staining and calculation with Optical Density
formula on hydroxyapatite of haruan fish bone with
concentration of 0,2109 mg/ml, 0,4218 mg/ml,
0,8437 mg/ml, 1,6875 mg/ml, 3,375 mg/ml and
6,75 mg/ml were not have toxic to BHK-21
fibroblast cells, while concentrations of 13,5
mg/ml, 27 mg/ml and 54 mg/ml were toxic to
BHK-21 fibroblast cells (Figs. 1 and table 1). The
result of this study stated that the lower the
concentration showed higher viability of fibroblast
cells BHK-21 (Figure 2).
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Figure 1. Microwell Plate96 wellcontaining BHK-
21  fibroblast cell after given
hydroxyapatite of haruan fish bone.
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Figure 2. Graph of average value of living
fibroblast cell on all treatment groups.
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Table 1. Mean and standard deviation of the total
number of living BHK-21 fibroblast cells
on each group.

Group Mean Standard
Deviation
Control Cell 100.0000 0.00000
0,2109 mg/ml  85.7500 3.04056
0,4218 mg/ml  82.2000 2,68701
0,8437 mg/ml  80.1000 4.94975
1,6875mg/ml  83.7500 3.74767
3,375 mg/ml 74.1000 0.56569
6,75 mg/ml 62.8000 3.95980
13,5 mg/ml 49.5500 0.21213
27 mg/ml 43.9500 2.19203
54 mg/ml 42.8500 2.05061

The result of the research data were analyzed using
Shapiro-Wilk normality test and Levene's Test for
homogeneity test which resulted in the data
distributed normally and homogenous, then
continued with One Way Anova test. The result was
p = 0,000 (p <0, 05) which showed that there was
significant difference between the average of cells
percentage in all groups. The test was continued
with a Post Hoc Bonferroni test to determine which
groups had significant difference in the cell
percentages. The result showed that at
concentrations of 54 mg/ml, 27 mg/ml and 13,5
mg/ml had a significant difference to other
concentrations and between the three there were no
significant  differences, where all  three
concentrations were toxic.

DISCUSSION

The result of the toxicity test of
hydroxyapatite from haruan fish bone with MTT
assay method based on visual observation on the
color difference in each concentration and the value
of Optical Density in each concentration showed
that the higher the concentration the lower the
viability of BHK-21 fibroblast cells. The lowest
viability was found in hydroxyapatite of haruan
fish bone with concentrations of 54 mg/ml, 27

mg/ml and 13,5 mg/ml. This is because the these
concentrations create more viscous solvent than
other concentrations, which differentiate the ability
of the fibroblast cell membrane and inhibit the
proliferation of BHK-21 fibroblast cells.??

The decreasing viability of BHK-21 fibroblast
cells at high concentrations can also be caused of
the decreasing in ATP levels. ATP is the energy
required for cell activity and produced by
dehydrogenase enzymes. The toxic effect from the
hydroxyapatite of haruan fish bone at high
concentrations lead to inactive dehydrogenase
enzyme so the required ATP for the cell decreases
and causes the death of BHK-21 fibroblasts cell.??

Sjerobabin et al (2016) stated that in a toxicity
test, the higher the hydroxyapatite concentration
the lower viability of mouse fibroblast cells found.
The result of this research is established by the
increasing concentration and the cell morphology
change which was influenced by the length of
contact time between the culturing medium and the
material. Also, the decreasing of viability can occur
because of the decrease in pH level, while the
normal pH used for cell growth is about 7-7,4.2%
According to Kamal et al (2013) on toxicity tests,
the solvents and the materials needs to be adjusted
as the cellular environment so they do not inhibit
the proliferation of cell.?

Based on a study by Manoj et al (2015) on
increasing concentrations, the nanostructure of
hydroxyapatite can increases particle size, which
cause low crystallinity and damage to the cell
membranes.?® Based on Thirivikraman et al (2014)
nanostructure of hydroxyapatite has higher
solubility and can increase the release of calcium
and phosphorus ions. The nanostructure of
Hydroxyapatite at concentration of > 4 mg/ml may
cause damage to DNA and induce apoptosis
reaction.”’

The highest viability for the BHK-21
fibroblast cells from the hydroxyapatite of haruan
fish bone found in concentration 0,2109 mg/ml,
then followed by 1,6875 mg/ml, 0,4218 mg/ml,
0,8437 mg/ml, 3,375 mg/ml and 6,75 mg/ml. The
reason is because at these concentration, the BHK-
21 fibroblasts are more adaptable which create the
solvent to be easier to dissolve in the media and in
the media culture.??
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According to Chung et al (2014) the crystals
size and porosity are highly influence the biological
environment during cell attachment, tissue growth,
nutrient transfer and cell proliferation.” Thomas
and Gupta (2017) suggest that calcium and
phosphorus contents in hydroxyapatite create
adaptable environment for fibroblast cells, and so
this is what increases the viability of fibroblast
cells.*®

So far hydroxyapatite is a material that has
been widely used in treating periodontal defects.
According to Mondal et al (2012), hydroxyapatite
from fish bone is a natural inorganic material that is
biocompatible to healthy living tissues. According
to Mustafa et al (2015), hydroxyapatite from
natural ingredients such as fish bones has metabolic
activity and give good response compared to
synthetic  hydroxyapatite.’®  According  to
Rismanchian et al (2013), nano size hydroxyapatite
has good bioactivity, because it has larger surface
area.”®

Based on research by Saleh et al (2014), nano
sized hydroxyapatite proved to be able to increase
the proliferation and maturation of fibroblast cells,
which lead to regeneration of connective tissue
during healing process of damaged periodontal.®
Based on research by Kamboj et al (2016), nano
sized hydroxyapatite is capable of reducing pocket
depth and increase the attachment significantly.

Based on the results of this study it can be
concluded that the hydroxyapatite from haruan fish
bone at some concentrations are biocompatible to
BHK-21 fibroblast cells. The concentrations were
0,2109 mg/ml, 0,4218 mg/ml, 0,8437 mg/ml,
1,6875 mg/ml, 3,375 mg/ml and 6,75 mg/ml.
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