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Abstract
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Periodontitis is an inflammatory disease of tooth-supporting tissue, caused by the bacterium such as Porphyromonas gingivalis. Inflammation that not treated can lead to
resorption of alveolar bone. It is suggested that supportive medicines are needed to regenerate bone, one of them is lemuru fish oil gel (Sardinella Longiceps). Lemuru fish
oil can act as an immunomodulator and anti-bacterium. Flavonoid content in fish oil plays a role to inhibit lipid peroxidation so it is effective in killing bacteria that can
reduce LPS production. The content of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) in lemuru fish oil lead to modulate IL-10, inhibition the production
of pro-inflammatory cytokines such as interleukin-1 beta (IL-1 B), prostaglandin-E2 (PGE2), tumor necrosis factor alfa (TNFa) that will decrease receptor activator of
nuclear factor kappa-B - ligand (RANK-RANKL) band and result is increased osteoblast, decreased osteoclasts number which speeds up the bone regeneration process
Objective: To determine the effect of topically applying lemuru fish oil in on periodontal Wistar Rats after induction of Periodontitis with P.gingivalis bacteria.

Experimental research laboratories with post-test only control group design. Samples of 25 male Wistar rats divided into 5 groups. K- (no induction), K (induced with P.
gingivalis), P1 (induced with P. gingivalis and 10% lemuru oil gel therapy), P2 (induced with P. gingivalis and 20% lemuru fish oil gel therapy), P3 (induced with P. gingivalis
and 40% lemuru oil gel therapy). Induction of the bacterium P.gingivalis was carried out, then the lemuru fish oil gel was given to gingival sulcus for 14 days. Observations
were made by calculating osteoblast and osteoclast cells in histology samples using HE (Hematoxylin Eosin).

The LSD statistic test showed a significant difference between the P. Gingivalis induction group with no treatment and treatment group using lemuru fish oil. The treatment
using lemuru fish oil gel can increase the number of osteoblasts and decrease the number of osteoclast to the induction of P.gingivalis bacteria, with the most effective
number of osteoblasts found in P2 group with a concentration of 20% lemuru fish oil gel therapy.

Topical Lemuru Fish oil gel can be used as alveolar bone regeneration therapy on periodontitis induced with P.gingivalis.

Keywords  Topical lemuru fish oil gel, Osteoblasts, Osteoclast, Periodontitis, Phorphyromonas gingivalis.
Ozet
Amag  Periodontitis, Porphyromonas gingivalis gibi bakterilerin neden oldugu enflamatuar bir digi destekleyen dokular hastaligidir. Tedavi edilmeyen iltihap alveoler kemigin emilmesine neden
olabilir. Kemigin yenilenmesi icin destekleyici ilaglara ihtiyag duyuldugu onerilmektedir, bunlardan biri lemuru balik yag jelidir (Sardinella Longiceps). Lemuru balik yagi, bir immiinomo-
diilator ve anti-bakteriyel etki gosterebilir. Balik yagimdaki fl id icerigi, lipit peroksidasyonunu inhibe etmede rol oynar, bu nedenle LPS iiretimini azaltabilecek bakterilerin dldiiriilme-
sinde etkilidir. Lemuru balik yagindaki eikosapentaenoik asit (EPA) ve dokosahekssaenoik asitin (DHA) igerigi, interlokin-1 beta (IL-1 p), prostaglandin-E2 (IL-1 p), prostaglandin-E2 (IL-1
B) gibi p 1l sitokinlerin iiretimini inhibe eder. PGE2), niikleer faktor kappa-B - ligand (RANK-RANKL) bandinin reseptor aktivatoriinii azaltacak olan tiimor nekroz faktorii
alfa (TNFa) ve sonugta osteoblast artar, kemik rejenerasyon islemini hizlandiran osteoklast sayisini diisiiriir. Calismada topikal lemuru balik yaginin, Wistarlarda Pgingivalis periodontiti
tedavisine etkisinin belirlenmesi amaglanmugtir.
Materyal ve  Test ve kontrol grubu igin deneysel arastirma laboratuvarlarinda 25 erkek Wistar rat1 5 gruba ayrilds. K- (indiiksiyon yok), K (Pgingivalis ile indiiklenmis), P1 (Pgingivalis ve% 10 lemuru yag
Metod el terapisi ile indiiklenmis), P2 (Pgingivalis ve% 20 lemuru balik yagt jel terapisi ile indiiklenmis), P3 (Pgingivalis ve% 40 lemuru yag jeli tedavisi ile indiiklenmistir). Bakterinin indiiksiyonu
Pgingivalis yapildi ve daha sonra lemuru balik yag jeli, 14 giin boyunca gingival sulkusa siiriildii. Hematoksilen Eosin(HE) boyas ile histoloji rneklerinde osteoblast ve osteoklast hiicreleri
hesaplanarak gozlemler yapilds.
Bulgular  LSD istatistik testi lemuru balik yagi kullanilarak tedavi ve tedavi grubu olmayan Pgingivalis indiiksiyon grubu arasinda anlamli bir fark gosterdi. Lemuru balik yagi jeli kullanilarak yapilan
muamele, osteoblast sayisim artirabilir ve P2 grubunda% 20 lemuru balik yagi jeli terapisi en etkili osteoblast sayist vermis ve osteoklast sayisint azaltabildigi gosterilmistir.
Sonug  Topikal Lemuru Balik yag jeli, Pgingivalis ile indiiklenen periodontitlerde alveoler kemik rejenerasyon tedavisi olarak kullanilabilir.
Anahtar
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INTRODUCTION

Periodontitis is an inflammatory disease of the tooth-sup-
porting tissue, one of them is caused by bacteria that can
cause damage to collagen fibers and alveolar bone, where
the damage caused is progressive and results in periodon-
tal ligament damage and alveolar bone loss accompanied
by increased probing depth, recession, and both'* The
prevalence of dental and oral diseases in Indonesia is ba-
sed on riskesdas of 25%. Periodontitis is the second most
common disease after caries in Indonesia. prevalence for
healthy periodontal tissue is 4.79% or 34614 people while
unhealthy tissue is 95.21% or 687715 people.®

Based on research conducted by Pratiwi (2008) showed
that periodontal tissue damage caused by the bacteria P.
gingivalis can cause periodontitis.* Periodontitis begins
with the accumulation of plaque containing pathogenic
bacteria and toxins. Dental plaque bacteria will produce
products, such as fatty acids (for example butyric acid and
propionic acid), peptides such as N-formilmethionyl-leu-
cyl- phenylalanine (FMLP) and lipopolysaccharide (LPS)
which will diffuse into the gingival epithelial layer.®

Bacteria Pgingivalis can produce Lipopolysaccharide
(LPS), so activated macrophages and helper 1 cells T synt-
hesize pro-inflammatory cytokines. Proinflammatory me-
diators such as TNF-alpha, IL-1, IL-6, PGE2 and MMPs
cause inflammation in the periodontal tissues, during the
inflammatory process bone-forming cells, namely osteob-
lasts decrease in number and activity and increase oste-
oclast cells. PGE-2 induces osteoblasts to produce recep-
tor-activated nuclear kappa-B ligand (RANKL) and reduce
osteoprotegerin (OPG) production. In addition, PGE-2
enhances the bond between RANKL and receptor-activa-
ted nuclear kappa-B (RANK) in osteoclast precursors. The
decrease in OPG which functions to bind RANKL to form
osteoblasts causes RANKL to bind to RANK which causes
osteoclast formation. this causes the number of osteoblasts

to decrease and the number of osteoclasts to increase.®”*

Periodontitis treatment includes mechanical therapy that
is supported by antibiotic and anti-inflammatory drugs.
Mechanical therapy is carried out, namely scaling and root
planning, aimed at removing hard and soft deposits that
are attached to the surface and roots of the teeth used as
a place for bacterial attachment and growth. Antibiotic
drugs such as tetracycline have a disadvantage, namely the
resistance of bacterial oral cavity because tetracycline is a
broad-spectrum antibiotic drug. Based on the considerati-
on of the treatment that underlies the researchers to carry
out the treatment with the administration of lemuru fish

oil gel (Sardinella Longiceps).’

Sardine oil (Sardinella lemuru) is the one of fish target of
fishermen from Banyuwangi who fish in Bali strait. Lemu-
ru fish oil is usually traded for animal feed, release in le-
ather tanning, paint and ink at low prices. Lemuru fish oil
(Sardinella Longiceps) contains various compounds that
are beneficial to health including protein, fat with ome-
ga 3, flavonoids, vitamins, DHA, EPA, EFA, minerals that
are efficacious to prevent bone resorption. Flavonoids are
antibacterial by inhibiting bacterial wall synthesis. The
content of EPA and DHA can activate anti-inflammatory
cytokines, namely, IL-10 will deactivate monocytes and
macrophages, and reduce the production of pro-inflam-
matory cytokines, so that the number and activation of
osteoclasts is inhibited making the number and activation

of osteoblast cells increase.!®!!

Based on this, the researchers wanted to find out the effect
of Sardinella longiceps fish oil on the amount of osteoblast
cell and osteoclast cell in the periodontal tissue of Wistar

rats induced by P.gingivalis.

METHOD
All experiments were approved by the Faculty of dentistry
Animal Care Committee komite etik penelitian kesehatan
gigi (KEPKG) and performed following the guidelines of
the Faculty of Dentistry, Universitas Hangtuah Council on
Animal Care with number certificate 143/KEPK/XII/2018.
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The rats were divided into five groups K (induction group
Pgingivalis), K- (group without induction), P1 (P.gingi-
valis, + Gmil 10%), P2 (P.gingivalis + Gmil 20%), and P3
(P.gingivalis + Gmil 40%).

The condition of periodontitis with modification of Garlet
methods obtained by bacterial induction using P.gingivalis
(P.g) ATCC (American Type Culture Cell) 33277 as much
as 2 ml from 1 x 109 CFU / ml is given orally, topically
along the gingival sulcus, and rectum. Frequency of induc-
tion P.g 3 times in 4 days. Periodontal tissue damage takes
4 weeks to count since the first bacterial given.'*"> Bone
Height was measured to determined periodontitis condi-
tion The height of bone was measured by digital caliper
from alveolar crest to base of mandubula in posterior re-

gion

Lemuru fish oil was obtained from home industry in Ba-
yuwangi city where lemuru fish oil waste from canning
plants was processed to clarified by screening. Lemuru fish
oil gel is made by using lemuru fish oil which is added by
PEG 400 as an emulator and surfactant gum as a thickener
then mixed and stirred on a hotplate until homogeneous.
Lemuru fish oil gel is given topically 1 ml/ day for 14 days
in the lower jaw gingival sulcus of wistar rats and using a
micro brush. Therapy is carried out for 14 days because
it corresponded to the length of the angiogenesis process,
induction of osteoblasts, and overcoming the process of

operator error."

The animals were sacrificed on day 14 after therapy and al-
veolar bone specimens were acquired. Then the specimen
processing technique was continued by the paraffin met-
hod and stain with Hematoxylin Eosin (HE). Histometric
using Olympus CX-22 and optilab program, magnificent
at 400x. The slide was divided into 6 fields of view. His-
tological analysis was carried out by two observers from
histology department and was not involved in research to
maintain objectivity. The amount of osteoblast and osteoc-
last was analyzed by ANOVA.

RESULT
Periodontitis rats model with induction P.gingivalis bacte-
ria for 4 days induction and 4 weeks incubation, found the

bone height decrease we as follows:

Table 1. Alveolar Bone Height

Group Mean+Std. (mm)
K (Bacterial Induction) 4.6840+0.25
K- (No Induction) 5.2260+0.22

Bone height decrease was one of the signs of bone damage

which is characterized of periodontitis.

The results of the research data were analyzed described to
obtain an overview of the distribution and summarization
of the data to clarify the presentation of results. Then hy-
pothesis test was done using analytic statistics with a signi-
ficance value of 95% (p <0.05).

Table 2. Mean Results and Standard Intersection of Osteoblast
and Osteoclast Cells in Rats Periodontal Tissue in Each Treat-
ment Group.

Group Osteoblast Osteoclast
Mean#+ Std.(mm) Mean+Std.(mm)

K- 5,4+1,140 1,80+0,83

K 3,0+0,707 3,80+0,83

P1 (10%) 5,8+0,836 2,60+1,14

P2 (20%) 6,6£1,140 2,20+0,83

P3 (40%) 7,8+1,140 2,00+1,22

In Table 1, the mean number of osteoblast and Osteoclast was dif-
ferent on treatment group and without treatment.
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T

Figure 1. Picture of osteoblast anatomic histopathological
preparation in 400x alveolar bone. A. Description of HE in
group K-; B. Description of HE in group K; C. Description
of HE in group P1; D. Description of HE in P2 group; E.
Description of HE in group P3

Figure 2. Pictures Osteoclast of histopathological prepara-
tions for 400X magnification A. Control group histopatho-
logical preparations for negative control group B. Control
group histopathological preparations for negative control
group C. Pictures of histopathological preparations for
group P1 (10% lemuru fish oil gel therapy). D. Histopat-
hological preparations in P2 (20% lemuru fish oil gel the-
rapy) E. Images of histopathological preparations P3 (40%
lemuru fish gel therapy )

Osteoblast Analysis
The data which is normally distributed and homogeneous
in variety were analyzed using parametric test, Post-hoc
LSD, to know that there’s a difference in the number of os-
teoblast in every treatment group of experimental animals.
Based on the Post-hoc LSD test, it shows significant dif-
ferences in every group which has a different treatment,

when the significance p<0,05.

Table 3. Result of LSD test of Osteoblast cell

Group K- P1 P2 P3
(no PG) | (10%) (20%) (40%)

K (with PG) .001* 534 .072 .001*

K- (no PG) .000* .000* .000*

P1 (10%) 220

P2 (20%)

* P<0,05 (There is a difference)

Based on table 3, the results of the Post-hoc LSD test
showed that there were significant differences in the num-
ber of osteoblast cells in rat periodontal tissue (p <0.05) in

each group, namely in the group:

K- (- Pg) with K (+ P.g), Kwith P1 (+ P.g + L10%), K with
P2 (+ P.g + L20%), K with P3 (+ P.g + L40%).

Whereas there was no difference in the number of osteob-
last cells in the periodontal tissues of rats in each group,
namely in the K group with P1, P2, and P1 with P2, P2
and P3.

Osteoclast Analysis
Based on the one way anova test showed a significant dif-
ference between each group that had different treatments.
Based on this, it is followed by the LSD test to find out
which groups have differences, if the significance value
was < 0,005.
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Table 4. Result of LSD test of Osteoclast cell

Group K- P1 P2 P3
(no PG) (10%) (20%) (40%)

K (with PG) 0.005* 0.070 0.019% 0.009*

K- (no PG) 0.216 0.530 0.753

P1 (10%) 0.530 0.349

P2 (20%)

* P<0,05 (There is a difference)

Based on table 4, the results of the LSD test showed that
there were significant differences in the number of oste-
oclast cells (p<0.05) in each group, namely in the group:
K (+ PG) with K- (without PG), K (+ PG) with P2 (gmil
20%) and K (+ PG) with P3 (gmil 40%).

While there were no differences in the number of oste-
oclasts in each category, in category of K (+ PG) with P1
(gmil 10%), K- (without PG) with P1 (gmil 10%), K (gmil
20%) with P2 (gmil 20%), K- (without PG) with P3 (gmil
40%), P1 (gmil 10%) with P2 (gmil 20%), P1 (gmil 20%)
with P3 (gmil 10%) with P3 (gmil 40%) and P2 (gmil 20%)
with P3 (gmil 40%). Clinically found differences between
the control group and the treatment group. In the lemuru
fish oil group, redness was not found in the gingiva and
pockets that did not develop. This is proven by the results
of studies that show differences in the number of osteob-

last cells and osteoclast cells in the study

DISCUSSION
This study aims to prove the effectiveness of supportive
therapy from lemuru fish oil (Sardinella longiceps) gel
with concentrations of 10%, 20%, and 40% with indicators
of the number of osteoblast and the reduction of osteoc-
lasts in periodontal tissue of wistar rats after induction of

P. gingivalis bacteria.

EPA and DHA act as immunomodulators by inhibiting the
production of proinflammatory cytokines namely IL-1, IL-
6, and TNF-a. EPA and DHA will regulate inflammation
through increased production of RANKL and OPG. Inc-

reased production of OPG will inhibit the bond between
RANK and RANKIL, causing increased osteoblasts. EPA
has been shown to help fibroblasts to synthesize collagen.
By increasing the amount of collagen osteoclasts are supp-

ressed and the number of osteoblasts increases.!>!*1>

Hypothesis test results obtained a significant value of .000
which means there is a significant difference between the
treatment group and the control group. the results of this
study found that lemuru fish oil can increase the number
of osteoblast cells on the 14th day after induction of P.gin-
givalis bacteria so that the inflammatory process and bone
resorption are inhibited. Giving the lemuru fish oil gel in
the gingival sulcus is expected to inhibit the inflammatory
process and bone resorption reduces the osteoclast cell due

to the induction of P.gingivalis.

The results of this study can be seen osteoblasts in the nor-
mal group (K-) had more numbers than the group indu-
ced by Pgingivalis. Meanwhile the normal group without
induction in this study had a lower and significant number
of osteoclasts compared to the PG induction group and
this showed that the induction of P.gingivalis produced
toxic compounds such as LPS which could trigger incre-
ased cell production such as macrophages and fibroblasts
to produce inflammatory mediators such as IL 1, TNF a &
PGE 2 which stimulates preosteoclasts and maturation of

osteoclasts, resulting in bone resorption.'

The group with P.gingivalis induction and 10% lemuru fish
oil gel therapy (P1) in this study had a higher number of
osteoblast cells than the normal group (K-), this showed
an increase in osteoblast cell production, but was not sig-
nificant according to the LSD test. Another result group
with P.gingivalis and 10% lemuru fish oil gel therapy (P1)
had a higher number of osteoblast cells than the group
with P.gingivalis induction and without lemuru fish oil gel
therapy (K). This proof that the induction of P.gingivalis
significantly reduces the number of osteoblast cells. Bac-

terial induction with therapy 20% and 40% lemuru fish oil
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therapy showed the higher result on number of osteoblast
cell and lower number of osteoclast cell than in group with
10% lemuru fish oil therapy (P1).

Lemuru fish oil gel therapy contains EPA and DHA that
can inhibit osteoblast cell apoptosis, so the number of oste-
oblast cells will increase and the number of osteoclast cel-
Is will decrease. Group of P.gingivalis bacterial induction
with 20% lemuru fish oil therapy (P2) is effective and inc-
reases in the number of osteoblasts and reduces the num-
ber of osteoclasts because DHA and EPA in lemuru fish
will inhibit proinflammatory cytokine production then

decrease proosteclast stimulation.

The group with induction of P.gingivalis and 40% lemuru
fish oil gel therapy (P3) has the highest average number of
osteoblast cells and lowest number of osteoclast cell but
not significant difference compare to group with induction
of Pgingivalis and 200% lemuru fish oil gel therapy (P2).
This shows the 20% lemuru fish oil gel also gave the same

effect as 40% lemuru fish oil gel.

Research group with induction of P.gingivalis and lemuru
fish oil gel therapy proof the effect of lemuru fish oil gel
can improve the number osteoblast cells and decrease the
number of osteoclast cell through IL-10 secretion produ-
ced by T cell helper 2 which is able to inhibit synthesis of
proinflammatory cytokines produced by T cell helper 1 by
macrophages. The decrease of cytokines proinflammatory
IL-1,IL-6 as well as TNF-a is closely related to the decrease
in osteoclast number, and the increase number of osteob-
lasts. Cytokines proinflammatory can be directly reduced

osteoblast apoptosis and the precursor.’

Eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA), respectively. N-3 PUFAs consumption is linked to
the development of the brain and nervous tissue in infants
and visual function and reduces the incidence of coronary
heart disease.”” Based on Sri Wahjuni research proofed that

sardinella longiceps oil in Wistar rat acts as anti dislipide-

mia by increasing the HDL-C levels.” Research conducted
by Indahyani (2013), lemuru fish oil reduced the osteob-
last apoptosis of rats alveolar bone induced periodontal

infection by LPS.?

Based on this study, lemuru fish oil gel (Sardinella longi-
ceps) can be used to increase the number of osteoblast cells
and decrease the number of osteoclast cell after the indu-
ction of P.gingivalis as periodontitis model, and optimum
in concentration 20%. Lemuru fish oil gel in this study still
has a strong odor so that further research needs to be done
on Lemuru fish oil gel preparations to complete organo-

leptic requirements

CONCLUSION
Giving lemuru fish oil gel can increase the number of os-
teoblasts and decrease the number osteoclast cell to the
induction of P.gingivalis, with the most effective is on the

concentration of 20% lemuru fish oil gel.
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