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1.1 Introduction
Dental caries, also known as tooth decay, has beco af t}F most common

diseases in both adults and children. It is a process that inuglves the of mlneral

loss in the teeth and its replacement over time as a re

to thejacid aftagk &éged by
% of ILQ,rncludlng

aze'b\in dern Y~and drinks,

particularly among young people. All %ds and be es @ very high sugar

content and are considered "excessi publlc ?x I,B.\&?I Rienzi et al., 2020).

We all know that toothache is l‘% by tﬁ‘e requency <ag&"?ﬂmount of carbohydrates

and sugar consumed. It begi W n SLr s, the starter bacteria in the

teeth, converts sugar w nd for

pathogens has a WWpaf ost tlme (McLaren & Callahan, 2020).
as bec

This situation 0 dlff@}’ as commonly used antibiotics and

food consumption. As time passes, changes

nutrition and in recent years, we can S

=

sd n a'l e Of course, the presence of

chemotheraEi c suc as CI‘IH(J halosporin, erythromycin and tetracycline,
have b ome “less effecti ft kllll& oral bacteria (Gonzalez-Bello et al., 2019).

Adcmﬁly, Ngangom et al. (Z\Q‘:f) have shown how prolonged exposure to antibiotics
‘% sult in serious safety problems, such as the emergence of microbes that are
t

Q ant to them. As a result, these bacteria have the opportunity to survive, evolve and
roduce. Additionally, mouthwash, a commonly used item that rapidly destroys

bacteria and refreshes the mouth, is likely to increase the incidence of oral cancer,



particularly for smokers and drinkers (Ustrell-Borras et al., 2020). Tobacco and alcohol
have higher acetaldehyde concentrations. An extensive epidemiological

concluded that naturally occurring acetaldehyde, in addition to eth@rived
acetaldehyde, poses a cancer risk for alcoholic beverage drinkers (Liﬂéﬁprg, 2020;
Reddy et al., 2022). While the use of alcohol-based mouthwash caug.aﬁ increase in
salivary acetaldehyde levels immediately following inge tiNr this reason,
researchers found that mouthwash combined with other X:s 'ike smoking or

alcohol increases cancer risk. As a result, many research av WW a lot of

€ Deg
X
interest in developing an organic medicine that@ and offer ettiié%aque
s b 4§

control with no or minimal side effects. \ N
Acmella paniculata, also a synonyw:es tO\SpI thes A@STa (National
Parks, 2022) a common name used W; )esearch h en @({h as a traditional

medicine for a variety of ailme@jwcludin \hBU$I8.t m,_fever, diuretics, flu,
N

toothaches, and periodontitis. A% se c')th

cytotoxic, antimicrobial, a i et al.,, 2015). The main

constituents thought t%e onsibJ for Jthe! p@‘nacological activity in Acmella
species are alkyl EN{% alkr

terpenoids, flavenoi nd S
N1 oS0 s
DesE:t eihg theught bé’ arca} i-toothache plant, scientific evidence of its

N
tivity’has _yetto be@orted. As a result, the aim of this study was to

is plant has analgesic,

antimic

use ﬂ;&[imicrobial assay a@lﬁnscriptomic analysis to investigate the biological

a%mof A. paniculata extracts against S. mutans.



1.2 Background of the Study

Dental caries, also called tooth decay is the most common chronic chw
disease and individuals will remain vulnerable to this disease througho%\lives
(Peres etal., 2019). This disease is defined by the demineralization or ing of the
teeth, which leads to a caries lesion. An advanced caries lesion can pm?s?to the point
where the tooth surface forms a cavitation or a hole. This is thw@s_ evidence of the

l

The tooth can be roughly divided into a few pa hich ar.e\%’t that sits
en the rog orlio@;red

th% t of@footh that

el. Epaméhhas s Yr:ighmineral

tooth breakdown.

within the alveolus, the neck which is the transition

by bone in the crown and the crown itself. The
protrudes from the gums and it is covered n
content, that 95% — 98% of it is cal€i %d phosph ons@f“ make up strong
hydroxyapatite, which is consider%be th%\%u tﬁ‘@e in the human body
(Akkus et al., 2016). Enamel%lizatf&n iSyan im \nt asset that positively

correlates with the mecha?\;ha\i 0 the@es such as bone and teeth
al 9).

(Hughes et al., 2019; %
that affect bone wnd tI]e
occur, will cauw set

layer for th M}}ides f tee ag'airé/?mids, bacteria and other harmful substances

NS
that WO% en the ‘pf the-éah. Hence, it is important to maintain the mineral
lev nsure the enamel stq@éalthy (Neel et al., 2016; Gharibzahedi et al., 2017).

., 20 Therkfoxe)it is one of the important factors

£ &
of tgwefects and fractures, which, if they

robleii‘;( In fact, enamel serves as the protective

\ere comes the saliva, which is secreted from several glands in the mouth and
aswbicarbonate ions that help neutralise acid in the mouth (Singh et al., 2017). Saliva
so has calcium and phosphate which serve as replacement minerals to help

remineralize the tooth surface (Liang et al., 2018).



When it comes to dental caries, there is a conflict between the pathogenic factors
that promote tooth demineralization and the protective factors that promo'&?ﬂlﬁ
remineralization. That includes the individuals that have had a prior or a%\rries
lesion (Al-Shahrani & Research, 2019), have problems with s oduction
(Pedersen et al., 2018), have specific abnormal levels of acid-forminggacteria in their
mouths (such as Streptococcus mutans and Lactobacillus) and thosé that have poor
dietary habits like frequent snacking as well as a high sug mi ha et al., 2015).
However, those problems eventually contribute to the re se of xWe bacteria

n as the star, rba&fe}?that
su% ment\Kbased on

around the tooth area, especially S. mutans which is

initiate the formation of dental caries. To addre

ke @‘e with saliva-like

products. In addition, brushing an%sing ﬁ% I,@Lause they physically
%t teet

\
remove dental plaque, deliver Melp@] remineralization (Zhao

&

et al., 2020) and also Kill Mriar ent'(Myers«€t*al., 2019; Pradiptama et al.,
2019). c,)z )

s &
Nevertheless; mentii er, pganged application of an antimicrobial
agent may leadO thewpres sistaa\-}%écteria. For a decade, fluoride has been
¢

used extensi % many oral arJ p@ ts as an anti-cavity agent. However, most
SE

N

living thin ve thie_abi to pt to their environment and evolve (Rillig &

Ant ics, 2019). Thus, to o@me the toxic effect of fluorides, the oral bacteria are
%develop resistance to fluoride through phenotypic adaptation or genotype
hamges (Bottner, 2018). These fluoride-resistant bacteria have been discovered in
everal clinical studies, in which fluoride-resistant S. mutans colonies have been found

in patients recovering from Xerostomia patients who had been treated with gels



containing a high dose of NaF concentration (Liao et al., 2017, 2018). Up to date, a
research study done by Majeed et al. (2021) concludes that fluoride export

fluoride resistance to oral S. mutans where the sequencing analysis explain@netic
conversion in chromosomes leads to a fluoride-resistant strain. In ﬂAv order to
understand the mechanisms of microbial fluoride resistance, the rgSearchers have
created fluoride-resistant strains in the laboratory by selecting oMthat could grow
in the presence of 400-600 ppm fluoride (Liao et al., Vti' now, fluoride-
resistant strains have been created for several streptococCtincludi QWE (Liao et
). Thase 'stﬁn@‘zr;ins
n Q ; ad@'nce and

metabolic activity compared to those that arégensitive. H‘)we ,exc%&vﬂuoride use

can have negative effects on human h : S:Dn as the pm@cﬁf dental fluorosis
in children and skeletal fluorosis in %hildren\mﬂlt ZQ"G‘et al., 2018; Tepec &
S

Ponikvar-Svet, 2019). Thereforegi becgme neéeessar researchers to find other

alternative medicines to he‘\e;ed to’ ec pro@, especially by reducing the
growth of S. mutans in area. [ 0’
4 $ &
lib M tanc

al., 2015; Cai et al.,, 2017; Nassar & Gregory,

demonstrated an obvious phenotypic trans

AIongside;@in p é re has been a noticeable increase in
people's interestsin tradition al tr ents. This is likely due to the widespread
¢ J (%
perception tE§ ese types of t tlfen@ significantly less hazardous to both people
ir

S
and the % entJBas ?n hismhal evidence, it also shows that medicinal plants
iy o

have,be

used as traditional{@fments for various diseases for thousands of years
a he world (Jain et al., 2019; Giannenas et al., 2020). Furthermore, as a believer,
G SWT mentions plants in the Quran in Surah Lugman ayah 10: "And We send
own water from the sky, and We cause (plants) of every goodly kind to grow therein."

In terms of science, ‘natural products’ derived from plants, herbs, spices and fruits are



rich in secondary metabolites or phytochemicals (Ashraf et al., 2018; Hussein & EI-

Anssary, 2019; Mandava et al., 2019). To address the issue of multidrug resistaw

demand for bioactive compounds derived from plants is increasing@nany

researchers are now focusing on the study of plant extracts as a replace r existing

drugs. Q

In dentistry, there are many reports of the use of traditional"plants and natural
s%llin

products for the treatment of tooth disease, such as redu P inhibiting the

growth of mouth pathogens and acting as antisepti ntio 'dwinalgesics

iculata lpla ﬂn@zh'em.

icr@ e) W@ﬁ are easy
al rsiion i cludi@glaysia. The

leaves can be eaten raw or as a veg e it is no y k@‘h as the "Subang

nenek” plant in Malaysia but is @rcial@% t g'\fhe "toothache plant"

(Joseph et al., 2017, Purushoth% al.,
leaves have a pungent tast Men

acts as an anaesthetic@tv:s to]toh p n.'Dub'o its growing use, even by raw

4 ¢ &

consumption, many, Nse*archeiz?ta ted tgwe that the Acmella plants can be the

best remedial a@ acco@%e with what is being commercialized),

i is’evtrb lieved to be helpful in cases of tuberculosis

% an eé;, 2018; Apoorva et al., 2021). Therefore, this

Y-v
resewas designed to det@#e the anti-plaque activity of a bioactive compound

f%\paniculata leaves against S. mutans and its mechanism.

(Oluwafemi et al., 2020; Farag et al., 2020). The A.

Due to the condition of plants from the genus A

to grow and easily found in tropical and SW

>
9018; ani etal.’ 2019). The flowers and

&
i ca@gling and numbness, which




1.3 Problem of Statement

Plaque development will lead to dental caries. Because S. mutans produc?.ﬁ,
its presence on the tooth surface may result in tooth demineralization. @rcial
antiseptics, antibacterial agents and antioxidants used for the preventi treatment
of plaque development were reported to exhibit toxicity, teeth stainingy@nd oral cancer.
Furthermore, S. mutans has been found resistant to antibiotics h as penicillin,
amoxicillin and chloramphenicol, as the target of the an my'be modified by
genetic modification (mutation), which reduces the ’s affi itw‘sulgt'rate
al., 2021; Nam @vang,
to be tes an a@'native to
X

ve reported

(Gerits et al., 2017; Loyola-Rodriguez et al., 2018;

—+

2021). Therefore, extracts from natural produ

treat and prevent plaque formation. Many le, Including Tesearchers,

that the A. paniculata plant has been N to treat ely@?seases, including
diuretics, flu, toothaches, and per@stitis (ﬂ:&h ,(f‘\al., 2021). However,
S

scientific evidence for the bio%om &Jnds feA. 20 ulata against S. mutans
plaque development is still in A}éé
, N
4 ¢ &

NN

1.4 Research Q ion &
YIS,
1. Ei%nicu tae acés ow antibacterial activity effects?
S

Y
re agy mo Iogicé}hanges of S. mutans cell wall when treated with

\é%)aniculata extr o(%j.

% What is phytochemistry of A. paniculata extract?
Q 4. s there any gene expression occur when S. mutans exposed to A. paniculata

extract.



1.5  Objectives of the Study

The general objective of this study is to determine antibacterial activiwl'!.
paniculata extracts against S. mutans. %\

The specific objectives are: A

1. To determine anti-bacterial activities of A. paniculata EW against S.

mutans by using disc diffusion assay, minimum inhibi concentration,

minimum bactericidal concentration, and anti-
2. To investigate morphological changes of S.
with A. paniculata extracts. , _\C}
3. To investigate phytochemical of culatd S bgcming gas
chromatography - mass spectror% é‘r
To determine S. mutans %ation wh po@th A. paniculata

extracts. % . A\;T §

&

N ~\<"

’ N
16  The Significar%z Stud}/ p}“l O

&
The pharm tical ini 0 Malaysia would develop antibacterial drugs
using A. paniculata as a n for @ﬁent and this is in alignment with the
¢ ‘?/

National Policy on' Biolggical ier i&,} hich encourages the use of biodiversity as

N

the basi% developmefit D





