CHAPTER 5 \i
DISCUSSION, RECOMMENDATIONS AND CONC%I.OTVS
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5.1 Introduction \d
@
This chapter discussed the results from Cha@ncludi g mi O?ial @E.position
g

utans aﬂQ*P. gingivalis
Y

genﬁal disease. The

in subgingival plaque, antibacterial activities of SPSBEvagains{sS.

and chemical composition in SPSE, which a% the e\'d

recommendation and implications of thi &y)vere al

5.2 Summary and Discussio%ults 4
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5.2.1 Microbial Composition.i jl val laqg

iledéﬁhis chapter.
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Rsy

ce ff’erﬁ}plaque, a thick bacterial formation

N

nd té);pened periodontal pocket. Thus, subgingival
’

ol &
that adheres to tootl&%&s. In'hv1 tha to adequately remove gingival plaque

plaque will b e caused b baa@lal accumulation. This study has identified both

ed

SR 4 . . o

types of Gra itive an r&n-ngatlve bacteria from each subgingival plaque sample
N

(Table&a er performing colobt orming unit to calculate the viable bacteria (Table 4.1).

%reover, subgingival plaques have been implicated in periodontitis, a chronic

eriodontal disease characterised by gingival inflammation and loss of alveolar bone.



Gram-positive bacteria are typically found at the root surfaces by an overlying zone of
loosely attached Gram-negative bacteria. \.i

Each bacterial species has its own DNA sequence that encod %68 rRNA,
which is used in this study method to identify the variety of oral bacteria. In addition, 16S
rRNA-targeted probes were used to detect oral bacteria in dent% e without altering
community architecture. Nevertheless, there were different eWsed by researchers to
identify the composition of oral microflora. For exam PCR %as applied to

@
in subgingiva llaqu&\)g;e to its
y A7
additjen; R PCRYan quantify a
N

limited number of species because of its % es,ﬁ \g spﬁ& sensitive, and
providing quantification of selected bac@:ies (He al.é‘&).

From the results, each collecte(%gingiv \bq% was able to be identified

for both Gram-positive and Gr tivenbact A‘(/ 1 of 97 (55.11%) and 79
'\nd gativ§acteria were found after being

(44.89%) strains of Gram-poYz
1solated from a few coloni the medi :ylllic as used as a medium for bacterial

N &
culture growth and ng nu'rie rom&'of isolated oral bacteria, a total of 17

detect the presence of the specific target of speci

sensitivity and specificity by using suitable primers.

\
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&
bacterial species Ne tified g]ni@nples, including S. gordonii, S. mutans, S.
<
:
s ;

aga y . doywuéi, S. luteinsis, S. salivarius and S. anginosus for

sanguinis, S. (%
W ;
1

teria andJeight t f Gram-negative bacteria, such as P. gingivalis, A.
g }335’0 g ging

Gram-posf'
actinomgycetemcomitans, K. pneﬁ;’niae, E. clocae, E. ludwigii, E. mori, E. tabacii and E.

7, @mpii.
6 The phylogenetic tree of oral bacteria species from 10 subgingival plaque samples

was shown in Figure 4.28. To generate phylogenetic tree, alignments of nucleotides from
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17 selected strain accession numbers (from NCBI) were compared and analysed using
Mega X software. Based on the results, the two species possess a more rKR:;nmon
ancestor (S. gordonii and S. oralis), while they were a less related V@ have less
recent common ancestor (4. actinomycetemcomitans).

Oral streptococci are predominant and colonise early becauge they coaggregate with
a range of oral pathogens and bind to different host molecules Wbrander et al., 2002).
Table 4.3 shows that S. mutans (Gram-positive) and ingivalis G‘ram egative) have

high prevalence with 31 and 34 number of respectiv

isolat b "@)&' 1

isolates from ‘gln plaque.

Thus, both oral bacteria were selected in this study eterming th growt-h after being
N

exposed to or treated with SPSE. The amount osc. mﬁt \as s@tially higher in

plaques which initiate carious lesions or\ rfaces. 64

Other early colonizers, such a no yﬁy a, n@vophaga spp., Prevotella
spp., and Haemophilus spp. als%cte withpeach @r There were researchers

performed the restriction frag?\nj rph@RFLP) method to identify oral
t
}}

bacteria species (Sano et % Int of 848 strains were found with 113

genetic types. p@s sing al %&I’el systems also indicated increased
colonization of S. the epcec§f>ucrose. However, S. salivarious is usually
present in h1g htratl ns ip s 11 And low concentration in plaques. Besides that, S.
sanguinis w mztzs’vﬂe) e @)mmant species found in supragingival plaque

\/

/

(G1bb 0).

development of biofilm is produced when there is constant bulk fluid at

@al surfaces with saliva. Mutacins produced by streptococci have been proposed to

regulate the formation of dental plaque. In addition, the amount of S. mutans-infected tooth
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surfaces also correlates with dental caries (Heller et al., 2012). Commonly, Gram-negative
bacteria are placed in late colonizers. Moreover, the bacteria species involvkwy and
late colonizers is F. nucleatum, which was found abundant in hea g@d diseased
individuals (Kolenbrander et al., 2002). The presence of significa nu%n%ers of Gram-
negative bacterium in subgingival plaque may be due to the exiﬂ;gf:revicular fluid,

which includes anaerobic environment and enhance the co niw of anaerobe bacteria,

for example, P. gingivalis and A. actinomycetemcomitams®Furthe !)re, eper pockets

| ]
have a larger epithelial surface area for P. gingivalis T. denticola t 71011&3)8.‘
g
! 4
<

5.2.2 Antibacterial Activity of Salvador%zz-a % xtra%X.SPSE) Against
Streptococcus mutans and Porphyrom@ivalis 64
Biofilms of oral pathogens ¢ more%:gto :

N\
studies showed the concentration was'rﬁot reduced 3@ exposed to amoxicillin and

\ &
doxycycline. The biofilm of inisli SO tesist %0 antibiotics and chlorhexidine.

However, S. mutans has % ility '; ch r‘héziz;he (Bowden & Hamilton, 1998). S.

mutans is commonly&wn biqﬁl\n toot@faees, also known as dental plaque.
&

Based on &esut o'f qter&{)}tivities, data showed that SPSE-n-hexane
exhibited the @ oncentrafion f: h@against S. mutans at 3.13 mg/mL. Whereas the
MBC conge n of ‘gP -r‘hex@e extract against S. mutans was the lowest at 6.25

=

N
mg/mI\ ntrast, SPSE-n-hgﬂ)ne, and SPSE-DCM inhibited P. gingivalis at 0.78
ybut the MBC value for SPSE-n-hexane was 0.78 mg/mL and SPSE-DCM was 1.56
bﬁ

respectively. Furthermore, this finding is significant because the minimum
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concentration of SPSE-n-hexane (0.78 mg/mL) to inhibit P. gingivalis was lower than CHX
(1.56 mg/mL), which acts as a positive control. \Y.

S. mutans began to show inhibition when the concentration of &@7 methanol
extracts at 5 mg/mL. Previous in vitro studies reported that, S. tans showed less
susceptibility to methanol extract compared to other extracts ( a & Yasmine, 2021).
However, presence study showed that SPSE-acetone from D analysis (Table 4.7) is
more effective compared to other extracts, whereas SE. hexan f‘om IC and MBC

(Table 4.8) showed better inhibition against S. mut@P, gingivali ?er; ggg;};)ared to
Ty

other extracts. The results may be contrasted with other studies' begause s'{-the different
N

bacterial strains tested. Antimicrobial activities Z SP% \erela@' the release of

chemical compounds, such as benzyl is@ate Be ot@anate can inhibit the

growth of S. mutans. Furthermore, S.{pezsica has N%le K&rdisrupt the QS of the S.
N\
mutans (Balhaddad et al., 202%1’11 zea s s @ <<:qmown oral bacterium for

periodontitis. According to Alj Xet a'., 022), thg imicrobial activity of S. persica

against P. gingivalis was %1 ial. 2 J , ( 4?
N

5.2.3 Chemical &q&)om ions
@
i jcdjis also n as miswak or siwak, a traditional toothbrush

. persic.
N ¢ <
used for ing oral ygfene.?n this study, SPSE-n-hexane, SPSE-DCM, SPSE-
N
aceton\ -ethanol, and SPBc‘é?methanol and the components were identified as n-

e oic acid, oleic acid, isopropyl linoleate, benzoic acid, n-benzylbenzaide,
isopropyl palmitate, tetradecanoic acid, tridecanoic acid and others (Table 4.9).

~
~
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a‘vazg‘g ‘persica Stem Extracts (SPSE)



GCMS analysis was used to detect components in SPSE which act as antibacterial
agents for oral health and disease. Analysis by GCMS revealed that SPSF{YMZ&:d 54
compounds, of which n-hexadecanoic acid (16.83%), cis-vaccenic acid @), trans-13-
octadecenoic acid (34.53%), oleic acid (49.21%), benzoic acid (47.79%), phenol, 2, 4-
bis(1,1-dimethylethyl) (21.60%), tetradecanoic acid (30.99%), teidecanoic acid (30.99%)
and cis-13-octadecenoic acid (49.69%) were found to be t mmnstituents.

In contrast, a study conducted by Khan et al. (202@)identi 1e(lc|!<nfl constituents
from S. persica which include benzaldehyde (4.7@@1 nitrile P‘V:}_g& benzyl
isothiocyanate (68.1%) from SPSE by using GC-FID ®hromatggram, hi.g\,hzhekoncentration
of benzyl isothiocyanate with 73.8% in SPSE has enﬁm to bésggctive against S.

mutans, P. gingivalis and T. forsythia ([@1.

antifungal and anticaries properties o%compo \m S %.\[n addition, its activities
N

were possibly due to the presen%veraf' con tuent((/ h as flavonoids, saponins,
alkaloids and terpenoids (Ah@aja al, 2014) $
Based on result frw e 4.8 in‘cha ej‘( ,‘iahowed that SPSE-n-hexane is more

v’ &
effective compared &wer e'(t <s&Jpresence of hexadecanoic acid and

-

2020): S 1S @»to the antimicrobial,

—=59

N
-

mutans and P@ i

N
5.3 % mendations of the*Study

%s study can be improved by increasing the number of subgingival plaque samples

ccording to American Dental Association (ADA) guidelines. Furthermore, this study can

compare different types of S. persica sticks that have been commercialised in the market
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and compare them with commercial toothpaste and mouthwash. Besides that, Liquid

Chromatography Mass Spectrometry (LCMS) can be used to differentiate cqqénds that

were found with GCMS analysis. 1%

5.4 Conclusions Vz

This study has successfully isolated 176 oral bactegia Rﬁ 0 human subgingival

plaque samples. The majority of the bacteria were Gr sitive %Streptococcus

species with the other were Gram-negative a, such/ as lpn@;&.ma A.
actinomycetemcomitans and P. gingivalis. Ab 7 Gram“negative Vacteria were
N

successfully isolated and identified from all the simjlarity of bacteria

ac@ﬁ(nine Gram-positive
S
N,

a«wa@c)tracted using five solvents,

morphology on media and under the mi &3 nly 1

and eight Gram-negative) were identifie r EE\P@WS

To determine antlbacten

which are n-hexane, DCM ¢thano an ethanol All SPSE exhibited

antibacterial activities ag% mutan j’ ingivalis by using disc diffusion assay,

's,\major tochemlcal of SPSE-n-hexane, SPSE-

MIC, and MBC. In nalyF1
&
DCM, SPSE-ace @P E- etha d Scl'g}methanol were benzoic acid, hexadecenoic
acid and octa ac1d/ \(J
g2 iy 2
T




