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1.1 Introduction

Oral health and diseases investigation revealed that type' of oral bacteria

have a worldwide distribution among individuals. Dental Casies, n‘i %gmc

periodontitis are types of oral diseases (Sahril et@@ Period ‘15@ 1S an

inflammatory chronic disease characterised byvned gﬂ.@{ eedl probmg

and attachment loss between the tooth an Wr bon%'\(Slot 2017%

e ‘t&@ in 80% of adults

Periodontal disease is believe d fect t1

worldwide (Tsai et al., 2018). Th a% era]&;%used by an increase in
the number of bacterial patho the o %} (‘th et al., 2016). Oral bacteria
in humans interact with_thei undi 'g her surfaces and forming mixed-
species communities t% it 1 c<£ Each bacteria cell that adheres
creates a new sur er(@acwr s might attach.

\

Strept@)re arﬁ/ C gtzeach) establishing early dental plaque, including
Streptoc Q ord?u 9 rd@u‘). However, Fusobacterium nucleatum (F.
)

nuclea s involved bet\@ early and late colonizers. The presence of
omonas gingivalis (P gingivalis) and Treponema denticola (T. denticola) are

lly required for the late colonization of bacteria in the oral (Zhu et al., 2013).

According to Djais & Tope (2017), miswak or siwak is very popular and

commonly used in Africa, South America, the Middle East and Asia as a medicinal



plant called Salvadora persica (S. persica). Miswak can protect the oral cavity,
gastrointestinal tract, and heart from oral disease. Besides that, the sticks of S.

were found to be more effective when compared with synthetic toothbru@ oral
hygiene and they can treat gum inflammation (El-Latif Hesham & A@n, 2016).
Several studies have indicated that the sensitivity of oral pathogens toWsica extracts

is equivalent to or higher than antibiotics commonly used in th Ee dontal treatment
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1.2 Background of the Study
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\eming %&ontal health
den&&various types of

the main aetiological factor

(Mekhemar et al., 2021).

Even though microbiota has been widely dieg\c

and disease, the discovery of microb@s that

disease remains unclear. Bacteriumgand virus \OSU{?S

in most diseases (Thomson et al. . Miicroor, aqisms&;t are most implicated in

periodontal  disease inclu@ ATr ter 'Qé%nomycetemcomitans (4.

actinomycetemcomitaﬂc, PZ;hyrom nas )y gingi (P. gingivalis), Prevotella
i

:
intermedia (P. inter@), al la rsyth(a&T. forsythia), Treponema denticola
(T. denticola), P&epto us micros %micros), Fusobacterium nucleatum (F.

) (O
nucleatum), @a corrode (E. Ei%dens), Campylobacter rectus (C. rectus),

Eubacter'@atuT . nod um@ld Capnocytophaga spp. (Martu et al., 2017).
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Man nce factors can Cl;g‘z. produced by periodontopathogens, destroying

1 tal tissues. In some pathogenic bacteria, biofilm formation regulates the
%ation of virulence factors, such as exopolysaccharide synthesis, biofilm formation,

Qarming motility, pigment creation, and antibiotic production (Noumi et al., 2017).



Bacteria in tooth plaque have been demonstrated to be capable of beginning the
processes of destruction of periodontal tissues, and efficient control is the most e?ﬂa
way of preventing the development of periodontal disease (Slots, 2017). S@ccus
mutans (S. mutans) mainly exist in biofilms on tooth surfaces or as dental
plaques. The formation of biofilms will occur when there is an intew of bacteria
with each other (Contardo et al., 2011). Furthermore, the presence 6f P. gingivalis in
periodontal pockets has been associated with the develop %‘.

pe1]0d0ntal disease

and is related to the pocket depth (Septiwidyati & Bacht

Herbal medicine has long been use@teat dental (!u&ontrol
nt fro

microorganisms, and maintain oral health. S. pe san Ve \Han and the

Middle East that has historically been us wl h

using S. persica as a chewing stick, it possesse cl@g 1cacy,@ ability to remove

plaque, and the potential to reduc bﬂ ble 't@g phosphorus, calcium,
o ad

minerals, fluoride, polyphe fl i i

terpenes, sterols, and alkalo e bf

persica (Al-Judaibi, 20%
In add1t1@in lod that@ltam fluoride with greater fluoride

concentratlon a ect efin iAtl ntal caries (Khunkar et al., 2021). Studies

have sho hano xtract S{%vszca at 25 mg/mL, 50 mg/mL, and 100 mg/mL
sho ificant growth 11\‘,g~tory activity against S. mutans, Streptococcus

MIS (S. sanguinis), and§treptococcus salivarius (S. salivarius) (Balto et al.,

S



1.3 Statement of the Problem

Dental diseases may progress into severe complications, including de%&l%ries

and periodontitis. This is due to poor oral hygiene which can be pats Many
researchers have conducted studies in identifying oral bacteria. However, thete is still a

lack of studies regarding the types of oral bacteria in the Malaysm% lation.

Antibiotics are one of the common drugs that ar useRo freat oral discases.
Most patients are given antibiotics that are effective st a vas \‘arlet of Gram-
positive and Gram-negative bacteria, which influefices on the joral 1cr0b1@.t¥'For

example, beta-lactamase antibiotics, n1tr01m1 n‘?c lides, li -\samlde

fluoroquinolones and tetracycline. Accordlng tofprevio

P

rts a oii'blllm is the

most prescribed antibiotic in dental Mng e, ZQ{S). Nevertheless,

bacteria can develop antibiotic resi tance 1n gs _QVCI’ time. Nowadays,
medicinal plants from natural pr suah s S. erszca;ﬂave known worldwide
especially in Middle East co e ause e bel ﬁ&éd herbal remedies are free

from dangerous chemlcCs dverse ffect ant1bacter1a1 activities of SPSE
against selected oral bact ro gl\ilt‘glaque were conducted in this study

because oral bac str n from th ay@)opulatlon has not been tested.

determine the antibacterial activities of SPSE against selected oral bacteria.



1.4.1 Specific Objectives

1. To identify the type of oral bacteria in subgingival plaque using L6S RNA

sequencing. : %

2. To determine the antibacterial activities of SPSE against selevwﬂ bacteria.

3. To investigate the phytochemistry compositions of E using Gas

Chromatography-Mass Spectrometry (GCMS). z
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