FDI - IDA ‘

PROCEEDING ‘
BOOK|

15th FDI-IDA Continuing Dental Education

Alila Hotel Solo Indonesia
15 - 16 November 2019




Proceeding of The 15" FDI-IDA Continuing
Dental Education Programme

“Updates in Current Scientific and Technological Innovations in Dentistry”

Alila Hotel, Solo November 15-16, 2019




online version available at
hitps://bit.ly/2SMMWQ4

771
[=])

This license allows everyone to compile, repair, and make derivative works even for commercial
purposes, as long as they include credit to you and license derivative works under similar terms. This
license is often equated with a "copyleft” license on free and open software. All derivative works from
your work will have the same license, so that each derivative can be used for commercial purposes.




Proceeding of The 15 FDI-IDA
Continuing Dental Education Programme

“Updates in Current Scientific and Technological Innovations in Dentistry”

Alila Hotel, Solo November 15-16, 2019

edilor :

Supriatno

Lasmi Dewi Nurnaini
[Faizah Ariani Tams
Widia Susanti

LSKI Lembaga Studi Kesehatan Indonesis;

Bandung 2020



Editor

Reviewer

Setting, Layout
Cover Design
Preprinted
Copyright
ISBN

Proceeding of The 15t FDI-IDA Continuing Dental Education Programme
“Updates in Current Scientific and Technological Innovations in Dentistry”
Alila Hotel, Solo November 15-16, 2019

First published by Lembaga Studi Kesehatan Indonesia (LSKI) Bandung 2020
for 15® FDI-IDA Continuing Dental Education Programme Committee

Supriatno

Lasmi Dewi Nurnaini
Faizah Ariani Tams
Widia Susanti

Retno Ardhani
Rosa Amalia
Tita Ratya Utari
Risya Cilmiaty

Heryanto

Ary Kurniawan

Agus Sono

© 2020 15" FDI-IDA Continuing Dental Education Programme Committee
978-602-60959-6-1

15t FDI-IDA Continuing Dental Education Programme Committee

Steering Committee
Simon Kam Yuen (FD!)
Tri Erri Astoeti (FDI)

Sri Hananto Seno (IDA)
Iwan Dewanto (IDA)

Organizing Committee

Advisor Nurandriani

Chairperson Sherly Indratno

Vice Chairperson Fr. Amelia Ekasari Istanto
Secretaries Nurul Hidayati, Faizah Ariyani Tams
Treasurers Imelda Susanti, Henny Setiafi

Scientific Lenny Indrawati

Event Sradha Putra

Regristation Sri Maharani

Equipment Andy Susanto

Publication Documentation Koestanto Pramono Hadi
Transportation Acomodation Deddy Darmawan Singgih
Food Baverages Widia Susanti

Lembaga Studi Kesehatan Indonesia (LSKI)
PO Box 7785 Bandung 40122 Indonesia e-mail balecijulang@gmail.com
LSKI products can be purchased at http://dentamedia. winmarket id



FOREWORD

Science and technology in the field of dentistry are developing rapidly with the passage of
time. These developments require practitioners in dentistry to be constantly up to date with
the newest trends. One of the ways in which dentists can improve their knowledge and skills
in maintaining the quality of services for society is to attend scientific conferences. In light of
this, the FDI World Dental Federation together with the Indonesian Dental Association
(PDGI) organize an international scientific conference and exhibition on the latest and most
advanced medications, tools and materials in the practice of dentistry, taking place in
different cities in Indonesia every year.

This year, the Solo Regional Branch of the Indonesian Dental Association has been honored
to receivethe opportunity to organize the 15% FDIIDA Continuing Dental Education
Programme 2019, 15-16 November, in Alila Hotel Solo. Through this forum, themed
“‘Updates in Currenl Scientific and Technological Innovations in Dentistry”, we are trying to
provide space for a very comprehensive and excellent exchange of knowledge and experience
by organizingmain and short lectures, full paper and e-poster presentations, oral
presentations and competition, Pepsodent FDI Award, as well as a dental equipment
exhibition. The presented papers are compiled in this proceeding in the form of research
papers, case reporls, and literature reviews.

This year's seminar also brings something new to the experience since various organizations
from different disciplines have joined us to enrich and broaden our discussion. These
renowned organizations are the Military Dentistry, International Military Dental Forum
(IMDF), International College of Dentists (ICD Region 38), Indonesian Conservative Dentistry
Society / ICDS (IKORGI) and Indonesian Society of Periodontology (IPERI).

I would like to extend my heartfelt thanks and gralitude to these esteemed organizations,
reputable invited speakers, notable dental suppliers, sponsors, as well as all participants for
the strong support and enthusiasm in making this event a success. Most importantly, | would
like to extend my deepest gratitude towards the team of reviewers who have meticulously
chosen the selected papers and made the publication of this proceeding a success. | would
also like to express my gratitude to the steering and organizing committee for their tireless
effort and commitment.

Sincerelv yours,
Sherlylndratno, drg, Sp. Ort
Chairperson of the Organizing
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Effectiveness Inhibition of Black Cumin Extract (Nigella sativa)
Against Staphylococcus aureus (IN VITRO)

Kadek Lusi Ernawati, Dewa Made Wedagama
Conservative Dentistry Department, Faculty of Dentistry, Universitas Mahasaraswati
e-mail : lusirnwt@gmail.com

ABSTRACT

Staphylococcus aureus is one of the bacteria identified from a tooth root canal which is
necrotic. A thorough knowledge of bacteria in the root canal associated with pulp disease
such as necrotic teeth is the basis for achieving successful endodontic treatment, namely to
eliminate bacteria so as not to re- infect the tissues around the root canals of teeth.
Staphylococcus aureus are resistant to several antibiotics, one of which is tetracycline. High levels
of resistance to tetracycline result in the ineffective use of antibiotics. Black cumin is often used as
an herbal medicine because in the black cumin seed extract there is a content of essential oils that
function as antibacterial. The pu rpose of this study is to determine the inhibition of black cumin
extract (Nigella sativa) on the growth of Staphylococcus aureus in vitro. This research method
used an experimental posttest only control group design laboratory in vitro with the Kirby Bauer
antibacterial test. The research used hlack cumin extract with a concentration of 15%, 30%,
45% dissolved with sterile aquadest, blank disk dipped in each concentrationsolution black cumin
extract, aquadest negative control and Cresotin positive control, put the blank disk that already
contained the solution of each concentration and control group on the MHA media which was
inoculated with Staphylococcus aureus, incubated for 24 hours at 37°C. Repetition in the
study was conducted 5 times each. The results showed that a concentration of 15% had an
average inhibition zone of 9.8 mm, at a concentration of 30% there was an average inhibition zone
of 11.6 mm, whereas at a concentration of 45% there was an average inhibition zone of 15 mm.
Cresotin has the greatest inhibition with an average inhibition zone of 56.8 mm. In conclusion,
black cumin extract (Nigella sativa) can inhibit the growth of Staphylococcus aureus.

Keywords: Staphylococcus aureus, Black Cumin Extract, Antibacterial

INTRODUCTION

Based on Riskesdas data in year 2007 and 2013 the prevalence of dental and mouth
problems in Indonesia rose from 23.4% to 25.9%.' Pulp disease basically begins because of
bacterial invasion of pulp tissue due to caries. Bacterial invasion that has reached the pulp
will cause the pulp tissue to become inflamed but remain vital for some time or will quickly
become necrotic. Dental caries will cause a more severe infection to the root canal. Almost 90% -
95% infections that occur in the orofacial region are odontogenic infections, and about 70% are
periapical lesions, especially acute dental alveclar abscesses and periodontal abscesses. One of
the bacteria that plays a role in this infection is Staphylococcus aureus.2

Knowledge about bacteria is very important in endodontic treatment. It shows that a
thorough knowledge of bacteria in the root canal associated with pulp disease, is the basis for the
achievement of endodontic treatment success. The dominant type of bacteria in pulp disease,
especially tooth necrosis through bacterial identification from the root canal of the tooth
identified is Staphylococccus aureus.?

Bacterial resistance to antibiotics causes infections are difficult to treat, therefore
many studies have been conducted to find other antibacterial drugs, one of which is from herbal
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ingredients. The use of natural ingredients as traditional medicine in Indonesia has been carried
out by our ancestors since centuries ago. Medicinal plants or herbal plants are considered safer
because of relatively small side effects and relatively lower prices. Herbal medicine is widely
accepted in almost all countries in the World. According to WHO, many countries in Africa, Asia
and latin America use herbal medicines as a complement to the primary treatment they
receive.?

According to Randhawa (2005), medicinal plants have a variety of uses in the health
field, one example is the black cumin plant or Nigella sativa. The black cumin plant is also
known by the name Kalonji in the Southeast Asian region, Habbah-Al-Sauda in Saudi Arabia,
and Black Cumin in the United Kingdom.® Black cumin is a plant found in the Mediterranean
region and desert regions such as the Middle East, Eastern Europe and Central Asia.® Part of
the black cumin plant that is often used for treatment is the seeds. Nigella sativa seeds are
essential oils, fatty oils, thymoquinone, dithymoquinone, thymohydroquinone, thymaol, carvacrol,
alkaloids, saponins, tannins, nigellicine, nigellimines, dithymoquinone, thymohydroquinone,
thymol, carvacrol, alkaloids, saponins, tannins, nigellicine, nigellimines, nithellimine, nigellimine-
n-oxide, nigellidine, nigellid, nigellid and alpha hedrin, while the main components in the
essential oil Nigella sativa are p- cymene, thymol, carvacrol and thymoquinone.®

Various studies have shown that linolenic acid in black cumin has efficacy as an anti-
inflammatory and as an immunomodulator.” Thymoquinone contained in black cumin functions
as an anti-inflammatory by inhibiting the cyclo- oxygenase and lipooksigenase pathways that
function as mediators of allergies and inflammation. In a scientific study, black cumin or Nigella
sativa seed extract was proven to be able to improve polymorphonuclear (PMN) cell function.
Other research also proves the effect of Nigella sativa in stimulating Macrophage Activating
Factor (MAF) cytokines thus increasing the function of macrophages that play a role in the
cellular immune system.® Black cumin oil can also be used as an antiseptic and local
anesthetic.® This study aims to determine the inhibition of black cumin extract (Nigella sativa) on
the growth of Staphylococcus aureus bacteria.

MATERIAL AND METHODS
The research was designed using Posttest Only Control Group Design research. The
sample used in this study was the Staphylococcus aureus ATCC 25923 bacteria obtained from
bacterial stock cultures stored at the Microbiology Laboratory of the Faculty of Medicine,
Udayana University. The size of the samples in this study used general formula (Federer, 1997)
that is (n-1) (t-1)> 15. In this study the concentration of sampleswas divided into 5 groups, such
as: Group |, negative control solution with sterile aquadest; Group II, black cumin extract solution
with a concentration of 15%; Group lil, 30% black cumin extract solution; Group IV, 45% black
cumin extract solution; Group V, positive control solution with Cresotin.
Based on the calculation of the Federer formula, the result is 4.75. To make a real number
it is rounded into 5 which meansthe number of repetition is done 5 times each.
The inhibitory test of black cumin seed extract against Staphylococcus aureus was carried
out by the diffusion method or Kirby Bauer. Test solutions were made with concentrations of
15%, 30%, and 45%. The 15% solution means that the solution consists of 0.15 ml of black
cumin extract and 0.85 ml of aquadest. The 30% solution consisting of 0.30 ml of black cumin
extract and 0.70 ml of aquadest, while the 45% solution means that the solution consists of 0.45
ml of black cumin extract solution and 0.55 ml of distilled water. Sterile disc paper (blank disk) is
dipped into a test tube containing a solution of black cumin seed extract with various
concentrations, then dried. Suspension of Staphylococcus aureus bacteria that has been adjusted
to turbidity level is bred to a petri dish containing Mueller Hinton Agar using a certain spreading
technique. The colonies on the bacterial suspension which is taken with sterile cotton sticks
dipped in suspension and squeezed in the tube wall. Sterile cotton sticks containing test bacteria
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= inoculated on the entire surface of the MHA media. Paper disks (blank disks) are placed
surface of the MHA that contains the bacterium Staphylococcus aureus, and are incubated
Bours at 372C. Measuring zone of inhibition is done to see the inhibition zone that is the
#r=a around the paper disc and then measured by the calipers.

.

SULT AND DISCUSSION

i this study, some treatments in various concentration are held, such as in 15%, 30% and
2so controlled (control+) and uncontrolled (control-). The result of inhibition zone of
seniaStaphylococcus aureus displayed in the following table.

Table 1. Result of the inhibition zone diameter of bacteria Staphylococcus aureus (mm)

Repetition 15% 30% 45% +Controlled -Controlled
1 10 mm 11 mm 15 mm 53 mm 0
2. 13 mm 13 mm 15 mm 58 mm 0
3. 9mm 10 mm 15 mm 61 mm 0
4, 9Smm 11 mm 14 mm 54 mm 0
5. 8mm 13 mm 16 m 58 mm 0
Average 9,8 mm 11,6 mm 15 mm 56,8mm 0

test is done to identify the significant difference. This test is done using Saphiro-Wilk
“nce the sample for this research <30. The result of the test is shown in Table 2 below.

Table 2. The result of normality testof bacteria Staphylococcus aureusinhibition

; Shapiro-Wilk
JEecentration Statistic Df Sig.
15% : 0.859 5 0.223
30% 0.852 5 0.201
45% 0.883 5 0.325
Controlled + 0.992 5 0.544

Table 2 informed us that the significance for concentration value of black cumin
grac (Nigella sativa) in concentration of 15% is 0.223, while in concentration of 30% showed
igeloso iva) 0.201. Theconcentration of Nigellasativa 45% showed value of 0.325. In the
strolled condition it showed value of 0.544. The study showed none significant value in
meontrolled (-) because it has constant data from the beginning to the end of the repetition. It

= De concluded that the data in table 2 is normally distributed because the significance value
5.The analysis test uses the One Way Anova

Table 3 Result of One way Anova of bacteriaStaphylococcus aureus

Variables in Each Group
Concentration 15%

N F Sig.(P)

5
Concentration 30% 5

5

5

5

Concentration 45%
Control (+) Cresotin
Control(-) Aquadest

727,766 0,000
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Based on Table 3, it showed us that result data of One Way Anova est is 0,000
where the value of significant p< 0,05. It means there is a significant difference among groups
of black cumin concentration in inhibition the bacteria. Furthermore, to identify the difference
among those groups the researcher used Games-Howell Post HocTest and get the result as shown
in Table 4 below.

Table 4 The Result of Games-Howell Post Hoc Test

Groups Beda rerata Sig.
Consentration 15% and 30% 1,800 0.480
Consentration 15% and 45% 5,200 0,012
Consentration15% and Control (+) 47,000 0,000
Consentration 15% and Control (-) 9,800 0,002
Consentration30% and 45% 3,400 0,013
Consentration 30% and Control (+) 45,200 0,000
Consentration 30% and Control (-) 11,600 0,000
Consentration 45% and Control (+) 41,800 0,000
Consentration 45% and Control (-) 15,000 0,000
Controlled (+) andControl (-) 56,800 0,000

Based on the results obtained as shown in table 4, it can be seen the difference between
one group with another group by identifying the value of sig. (p). Significant group differences
obtained sig. (p) <0.05. The results showed that black cumin extract at a concentration of 15%
with a concentration of 30% there was no significant difference because p> 0.05, while other
groups had a significant difference because p <0.05. black cumin extract concentration of 15%,
30%, 45% effectively inhibits the growth of Staphilococcus aureus bacteria when compared with
negative controls. Between groups 15% and 30% there were no significant differences, while
concentrations of 15% and 45%, and concentrations of 30% and 45% there were significant
differences, this means that 45% concentration is more effective in inhibiting the growth of
Staphylococcus aureus bacteria compared to concentrations of 15% and 30%.

These results also in accordance with research conducted by Morsi (2000), who
reported that gram-positive bacteria such as Streptococcus and Staphylococcus can be
inhibited by the use of black cumin extract, because gram- positive bacteria have a simpler cell
wall structure that only consists of cell peptidoglycan and teikhoat acid, so that gram-
positive bacteria are more gasily inhibitedits growth by antimicrobials.’® The results of test for
antibacterial activity showed that the greater the concentration used, the greater the diameter of
the inhibition produced. This indicates a dose-response relationship. Inhibitory zone diameters
are categorized by their antibacterial power strength based on Davis and Stout classification, as
follows.2° Clear zone diameter of 21 mm or more means that the drag is very strong, clear zone
diameter of 11-20 mm means strong inhibition, clear zone diameter of 6-10 mm means medium
inhibitory power, clear zone diameter of 2-5 mm means weak inhibition.

Staphylococcus aureus is a gram-positive bacterium that has a round shape with diameter
of 0.7-1.2 um, consist of jumbled or irregular form, form no spores, and did not move.
Gram-positive bacteria have a low lipid content that is only equal to 1-4% when compared with
gram-negative bacteria. Gram-positive bacteria have only one layer of a thick peptidoglycan
membrane, which causes the growth of Staphylococcus aureus bacteria can be inhibited by black
cumin extract containing antibacterial substances. According to Jawetz (2005) differences in the
structure of cell walls determine the penetration, bonding and activity of antibacterial
compounds. Staphylococcus aureus has a cell wall structure with more peptidoglycan, 2%
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lipids, and cell walls contain polysaccharides (teikhoatacid). Teikhoat acid is a water-
soluble polymer, which functions as a transport of positive ions to get in or out. It is this water
soluble nature that shows that the cell wall of gram-positive bacteria is polar while the
compound in black cumin extract is a polar part so that it is easier to penetrate polar
peptidoglycan layers and cause bacterial inhibitory activity.2

The ability of black cumin extract to inhibit the growth of Staphylococcus aureus js
influenced by the active content of essential oils in black cumin extract, namely thymogquinone,
thymol, carvacrol and p-cymene which function as antibacterial. Bacteria treated with essential
oils show an increase in the permeability of bacterial cell membranes to protons, so that it can
interfere with intracellular pH balance which results in disruption of protein synthesis and ATP.13

Thymogquinone can form complexes that are irreversible with nucleophilic amino acids in
bacterial proteins, causing protein inactivation. Carvacrol and thymol have effects to damage lipid
bilayer. Carvacrol can increase cell membrane permeability. The phenolic hydroxyl group will bind
to the hydrophilic part and the benzene ring will bind to the hydrophobic part of the lipid bilayer
of the cytoplasmic membrane so that it will disrupt the colloidal system and result in clumping
and deposition of proteins, in addition, carvacrol can also interfere with membrane
depolarization by lowering the membrane potential, this will disturb the colloidal system and
cause clumping and deposition of proteins. thought to be caused by the hydroxyl group that
works as a protonophore which will insert into the cytoplasmic membrane then change the
physical structure and chemical structure of the membrane and ultimately affect the
composition and stability of the bilayer layer on the membrane so that protons exit the
membrane, whereas thymol substances can bind to membrane proteins hydrophobically by
binding with hydrogen thus changing the permeability of the membrane, protein damage will
decrease surface tension and trigger leakage of cell matter such as ions, ATP and nucleic acids,?

p-cymene contained in black cumin extract is a precursor of carvacrol which is hydrophobic
in nature so that it can cause swelling of the cytoplasmic membrane, this substance is also
effective when combined with carvacrol by facilitating the transport of carvacrol through the
cytoplasmic membrane.

The tannin content in black cumin extract works by interfering with the synthesis of
peptidoglycan so that the formation of cell walls becomes imperfect. This situation will cause
bacterial cells to become lysis due to osmotic pressure and physical pressure so that bacterial
cells will die. According to Naim (2004), the mechanism of action of tannins as an antibacterial
is related to the ability of tannins to inactivate adhesin bacterial cells (molecules that attach to
host cells) found on the cell surface. Tannins that have targets on cell wall polypeptides will cause
damage to cell walls because tannins are one of the phenol compounds. In cell membrane
damage, H + ions from phenol compounds and their derivatives (flavonoids) will attack the
polar group (phosphate group) so that the phospholipid molecule will break down into
glycerol, carboxylic acid and phosphoric acid, this will cause phospholipids to be unable to
maintain the shape of the cell membrane, consequently membranes will leak and bacteria will
experience growth inhibition even bacteria will die, tannin compounds can also denaturate cell
proteins, inactivate adhesin, enzymes, inhibit cell membrane function (transport substances
from cells to one cell to another) and inhibit the synthesis of nucleic acids thereby interfering
with growth Staphylococcus aureus bacteria, 4

CONCLUSION

Based on the results of research held, it can be concluded that black cumin extract
(Nigella sativa) concentrations of 15%, 30% and 45% can inhibit the growth of
Staphylococcus aureus bacteria in vitro. The greater the concentration used, the greater the
diameter of the resulting obstacle. It indicates a dose-response relationship (dose-respanse
relationship). The ability of black cumin extract to inhibit the growth of Staphylococcus aureus
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is influenced by the active content of essential oils in black cumin extract, namely thymoquinone,
p-cymene, carvacrol and thymol which function as antibacterial.
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