CHAPTER 1
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INTRODUCTION @
Y'

1.1Research Background

Periodontal disease, a type of chronic dental problem-i wlous disease that
affects around 50% of adults and adolescents globally (Na. E)s.sn is caused by the
pathogenic invasion that leads to the deterioration of th%furro (!:ng teeth and
subsequently causes tooth detachment (Michaud et al., 2017); Se p'romtnent
periodontal pathogens are identified as Porphy%gingiv lis g'egiﬁ?acter
actinomycetemcomitans, and Tannerella forsythi ongstthe stated [Qt/mgens, P.
gingivalisis considered to be the keystone Jm \Priits the balance of oral
microbiota and eventually disrupts the reg% fthei resp §
2020). \

Personal oral hygiene such %u b mmm
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s (Curtisetal.,
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AN
c@tal cleaning is important
to prevent the growth of pat bacteria and the fqou?ation of plaque on the

supragingival line. In additionM , prof mec\"%al cleaning such as scaling
and root planing can re oveYFUrme calc slon u%agingival and subgingival lines
olo

but is unable to preve niz.a on Shezg/ thogens (Geisinger et al., 2019).

Thus, the administ ﬁqo a \i'ss\ s im c{mnt to prevent the recolonization of
pathogens. The&mon ugs dmin'\léd are metronidazole, amoxicillin-
metronidazolefcombinati n,%itl‘lo in. Other than antibiotic drugs, antibacterial

mouthwashseflor md;gyo monl§/ prescribed to periodontal patients as the other

choice% ent (Pretzl

rrent antimicrobial re%rﬁents have a few drawbacks such as staining on the

—

t Nfaces and the reduction of palatal sensitivity by antibiotics metronidazole and
illin (Borges et al., 2017). Moreover, the formation of biofilm by P.

dgivaliswith other periodontal pathogens reduces the efficiency of antibiotic treatment
nd



imposed the risk of the pathogens developing resistance towards antimicrobial drugs
(Gerits et al., 2017). Due to this concern, there is an urgent need for resea
development of supportive antimicrobial treatments in preventing the co% ion,

biofilm formation, and recolonization of periodontal pathogens. A few ap r‘@s have
been suggested to be developed as supportive treatment for periodontal d\!&gincluding

the application of probiotics. Y-

Probiotic is a beneficial group of microorganisms that w onsumed in an
adequate amount, will confer health benefits (Martin & Langell ). Probiotics from

various sources such as fermented food, agricultural and proo‘Jcts are widely

investigated for their beneficial effects. A lot of prominent studies hown the

benefits of probiotics for gut health and the balance icrobiota in t or'r@? the
ability to modulate the immune system, alleviate cal proye s and stu for the
prevention of urogenital infections (Abatenh, 2018;"Pujia‘et.al.,i2017). e are also
studies of various probiotics strains for heﬂw efi neun@@cal benefits,

endocrine disease management and t}@tlon 0 bi%&ive for medicinal

purposes (Sanders et al., 2018). \
Probiotics potentials in th nta fi ejo afew benefits that can be
developed for dental health i emen in‘éludch}-the ability to inhibit the

attachment of related patho \he ost tiss ,mcg\ation of immune responses to
dental infections, and(pro?NEion of,s;jndes\h)a can be antagonistic towards
pathogenic bacteria%<71 Step@ 7)‘.'@@iotic has also been explored for the
potential to comb& f(@by den@pathogens and disrupt the bacteria-to-
bacteria complesg:\ nicati laet Q]JSZOH)' The interest to study the benefits of
probiotics haoCng\ ed 10 their
mechanis tion. yt , us clinical trials and fundamental research
investi e efff::a of proQ§:s as a potential approach in assisting the
ma nt of the periodontak@%éase(Pujia etal., 2017). Nonetheless, the underlying
Nsm of action is largely unclear due to the complicated condition of oral

0 iota and the lack of specificity in probiotic action on the pathogens (Mahasneh &

-p
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tWity(a/(@inst periodontal-related pathogens and their

hasneh, 2017).



1.2 Problem Statement

The discovery and development of antimicrobials are needed as a suppertive
treatment to control the advancement of periodontal pathogens in periodonta ase.
Despite the availability of clinical treatments for periodontal disease, r nization of
periodontal pathogens is still a major issue. To counter the situatiQn, antibiotics are
administered to control the colonization and recolonization of perio&z; pathogens.
However, the administration of antibiotics drugs or antibacterialwwash should be
done with careful considerations due to the risk of antibiotigsresistant pathogens and oral

th,and r‘l ulcers in some
cases. Additionally, the administration of antimicrobial treatment aMgncg%g of

multi-drug resistant bacteria. Other than that, perio%ﬁthogen formed 'i@upon

colonization which limits the efficacy of antimic I trea}m ts.4The pf‘esence of

biofilm acted as protective layers that prevent trWog }h’{
antimicrobial treatment. Due to these pr W IS important to seek antimicrobial

, na@& P. gingivalis.
as thﬁpﬁﬁ imicrobial treatment to
biefilm for qatio@e to its vast potential for

oral health. It is timely to investi the efficacy of p@iﬂbtic actions on periodontal

disease keystone pathogeanngi;/tlis dito z@ss the gene expression upon
probiotics treatment t p methods at'is\@‘ective to combat P. gingivalis
. - . 4 &
colonization and blow atign: (_;
\ :

discomforts such as teeth staining, reduction of taste, dr

bein Q%W)sed to the

sources that can assist the inhibitions eriodontal pat
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1.3 Research Question

This study aims to understand the following research questions: \? ’

1. Will L. rhamnosus ATCC 7469 cell-free supernatant (CFS) exhibi gfn)roblal
activity against P. gingivalis? ‘&

2. Will L. rhamnosus ATCC 7469 CFS inhibit the biofilthion of P.
gingivalis?

3. What molecular pathway is disrupted in the gene ex res?d P. gingivalisupon
the treatment with L. rhamnosus ATCC 7469 CFS* '

1.4 Obijectives \Y'
The main objective of this study is to inv a the no m%RzTnlsm of
antimicrobial activity of L. rhamnosus ATCC 746 CFSa rlod HbathogenP

gingivalis. V 0‘ &

1. Todeterminethe antlmlcrobla |V|tyof\L no& CC 7469 CFS by

antimicrobial assays.

;1/

&
2. To assess the anti-bi |V|t)f'o no@TCC 7469 CFS against

P. gingivalis. \ AQ/
3. To investig Wt of l, Su ,@C 7469 CFS on P. gingivalis

the
gene expre%



1.5 Significant of the Study

The outcomes of this study are to provide new knowledge and understan f

probiotics as a supportive antimicrobial treatment against P. gingivalis. The dev: ent

of probiotics as one method of supportive treatment is crucial to comm'

biofilm formation andrecolonization besides countering the drav»%(i of current
t stai

antimicrobial treatments such as the emergence of antibiotics resistan in and various

givalis

oral discomforts observed in some patients. Other than that, the applieation of potential
antimicrobials to suppress the identified genes might be bjgt of interest in future
studies. '



