CHAPTER 3

RESEARCH METHODOLOGY A

3.1 Sample Processing

The subgingival plaque samples for this study had ozaine'd from previous

research (PPPI/KHAS FPG/051007/1521) with ethical appsoval SW?O 19-66.

| M A MR\
The study had been conducted using a few methods ieve objectives ‘n @ study
boi

as shown in the flowchart (Figure 3.1). A total g% ue s@ﬁles were

USIM in t@r 2019 with
3.104% plaque samples

collected from Dental Polyclinic, Faculty ‘6f Dentist

selected inclusion and exclusion critNaown in

were mixed properly with thioglyc%broth%% p\(?ﬁ a -80°C refrigerator
until bacteria culture steps. % o u <§)

The supragingival p \as r ed using éo%n pellets prior to subgingival
plaque collection. The i al plaque was clﬂh&d at the site with probing pocket

containing TB. od

depth (PPD) > 4m ing grafe \'het e (Hgﬁedy) and pooled in individual tubes
e h

¢
(Al-Otaibi %04) d lab er egpof colony forming unit (CFU/mL) (Brugger,
% N
2012). v Yg\
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S
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Table 3.1: Selection criteria of the sample.

Inclusion criteria Exclusion criteria
) - 1. Individual who wears <‘ ;
1. Healthy from periodontitis ‘
orthodontic fixed apﬂ1 C
2. Periodontitis patients (moderate 2. Individual with severe teeth

to severe) crowding Y
3. Age between 18 to 60 years old 3. Electrical tow user
4. New patient: never receive any )
) 4. At leastone'year of using
periodontal treatment/had non- '

_ Sa a persiga‘stick en a
surgical therapy for more than : _ G\J
regularbasis . NS

three months ' C}
: antibiotics Within thrée
5. Physically and mentally healthy P 4 X~
onth Yv

6. Have at least 18 teeth CV Preg\m
7. At least have one tooth on \
7 COR‘ e anti-fhflammatory and

maxilla and one tooth on c \
mandible with PPD > 4 m? &
'S
3.2  Colony Formin forE\t ﬁ%

A volume @L sar‘ple plaque W@oculated in 2.9 mL thioglycolate broth

N
at 37°C in an Mbic ham of 24L§01Ars. Serial dilutions were conducted from

4
inoculate colat bro? rﬁdial enumeration. The bacteria samples were
dilute Wtor 0[1 or four ti:e'res and plated on blood agar. All bacteria samples
N

WeLe C ed at 37°C in an anaefobic chamber for 24 hours and many viable colonies

d 132? ing mother
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%lution plate were calculated using a colony counter machine. If the number of

OOmes is less than 300, the colony-forming unit per millilitre (CFU/mL) formula was



used to calculate. However, if the number of colonies is more than 300, it cannot be

counted and called too-numerous-to-count (TNTC). YV

33 Isolation and Identification of Oral bacteria from Subgingiﬂ&que
3.3.1 Morphology of Oral Bacteria Q
3.3.1.1 Gram-staining V

Gram-staining was used to verify either Gram 'tic or' Gram-negative
bacteria. A single colony of bacteria sample plaque wa ced ¢n !qudglass slide

@
| | L | N

with a small amount of water by using a sterile inoc g loop: T a’e &a; main
steps for Gram-staining. First, the primary stat stal vio s flooded for 60

seconds after heat fixed the bacterial cultur% oodyBHIand W&;ar for a few

seconds over the flame of the Bunsen N washed y w@ﬁp water. Second,

the iodine solution that acts as a sec@?r stain \iogde @0 seconds to bind the
3
cwith@ ater after removing the

primary stain in the bacterial ce%/ 2

excess solution. Third, bacterial cells 01 gla sliS&L e decolorized by acetone for

five seconds. Fourth, in Was used as un‘te@'hed in the cell for 40 seconds to
4 ¢ &
\Bpwater.

60 seconds and wa gently rv

excess water on the glass slide was

-'dried(t.}%f)re observing under a microscope.
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34 Qn} ase i actiaﬂ‘\h’CR) Analysis

L %
3.4.®A Extraction N
S

\)NA extraction of bacteria samples was undergone heat shock and
entrifugation to lyse the cell wall. Genomic DNA from the sample of bacteria was
xtracted by using InstaGene™ Matrix Kit (Bio-Rad, USA). InstaGene matrix was

mixed at moderate speed on a magnetic stirrer to maintain the matrix in suspension. A
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single isolated bacterial colony from BHI agar was picked and suspended a volume of
1000 pL of sterile distilled water in a microcentrifuge tube. The solution

centrifuged for one minute at 10,000 rpm and the supernatant was remove@lume

of 200 puL of InstaGene matrix was added to the pellet and incubated for 15 to
30 minutes. q
3.4.2 Polymerase Chain Reaction (PCR) z '

The isolated bacterial samples were further analysed by u OHM method.

"AX
Three types of primer were used in this study, inclu a positive {r @ram-

positive bacteria, a negative primer for Gram-negati a% uni@;ﬂ primer
Field et at. Y

for both Gram-positive and negative bacte ) as li in Table 3.2.

PCR amplifications were performed i pullin 0.2 m -w@ PCR tubes. The

amplification cycles in T100 Therm%ler (Bio-\ds:ly S /@\E shown in Table 3.3.

N
PCR mixture contained a Vollél.o QJ of euDI\%S‘:ample, 2.5 uL of sterile

distilled water, forward pri@ re primer ( d 12.5 pL of GoTaq® DNA
polymerase (Promega, tabulated in aﬂle@
&

g
\Table 3.25‘19}%»15 of pritnet used in PCR.
Expected

Primer (];znj) (GO/OC) Sequence 5°-3’ size
Po;l}t)lVe %’ od N &‘AC@GAGGCAGCAGTAG 150
P"Slt% 9.5 ¥ Na” EAACAGAGCTTTACGATCCGAAA 150

Nouhe A
\E; 842 877 CTAGGGTATCTAATCCTGTT 440
% V€ 536 500 TCCTACGGGAGGCAGCAGT 440
Q lglirsal 60.8 632 TCCTACGGGAGGCAGCAG 400
Umlszsal 572 462 GGACTACCAGGGTATCTAATCCTGTT 400

* FP is forward primer; RP is reverse primer Source: Field et al. (2012)
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Table 3.3: PCR components used in the amplification of specific DNA target with a
total of 25 uL for one reaction.

PCR component Concentrations (mM) Volume QKL)
DNA sample -
Sterile distilled water - 2.
Forward primer 10

Reverse primer 10 5
GoTaq DNA polymerase 1.5 12.5
Tota\# 25.0

Table 3.4: Details of PCR amplification cycles by usinga m, negative, and
universal primer in T100 Thermal

|
Temperature (°C) ‘\d
PCR process - Time @ \ ¢

Positive | Negative
primer primer

Initial 95 95

Denaturation 95 95
Annealing 56 @ 54 se s b 30 cycles

Extension 72 c 72 \78\? %{ﬁiﬂute )
()

N
Final extension 72 2 @minutes
N i"
Hold 4 '1 o 4 o0

3.4.3 DNA Purification J \" ‘.(3(/
d

A puriﬁc@ wa;@
The extracted@as urifie :Jlsin§-§7{zard® SV Gel and PCR Clean-Up System

kit (Pro &'A). I; olumie 2%@‘ of membrane binding solution was added into
A

bes. The prepar%)(&.R products were transferred into SV mini column

47

purify,PCR products from other contaminants.
N

W, llection tube and incubated at room temperature for one minute. The tube was

trifuged at 14,000 rpm for one minute by using a microcentrifuge machine. The
Ow-through was discarded and reinserted into a mini-column collection tube. A

volume of 700 pL membrane wash solution with ethanol was added into the mini-
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column and centrifuged at 14,000 rpm for one minute. The flow-through was discarded
and reinserted into a mini-column collection tube again. YV
A volume of 500 pL. of membrane wash solution was added in%\nini-
column and centrifuged at 14,000 rpm for five minutes. The ﬂow-throuAdiscarded
and reinserted into a mini-column collection tube and centrifuged at erm for one
minute. The mini-column tubes were transferred into_a stefilized 1.5 mL
microcentrifuge tube. A volume of 20 pL of nuclease- Kr. s added to the
column without touching the membrane. The sample we W at room
®
temperature for one minute and centrifuged at 1%\ for one mi ut}. @\nini-
column was discarded, and the DNA sample ww a{ \/‘T
o
NV S
3.4.4 Gel Electrophoresis \% W é

Gel electrophoresis was u% separat\hs-é_\_t$N @ments according to

N\
molecular size or known as ba p). ﬂle P pro%tf/é?were visualized in 1.5%

of agarose gel with a 100 x laT - An‘agarose.gel with a 1.5% concentration
of

was prepared by addi agarose gel ﬂo@‘r into 60 mL of 1x TAE (Tris-
&
Acetate-EDTA) bu&&olutmn‘ \garose (x.thre was heated in the microwave for
two minutes an% d unti 'etely&olved. The melted agarose was poured
@
into the casti ay withja com OJce(I-lf garose gel solidifies, the gel was transferred
N\~
to the e% resisft - with‘é}emoved comb.

Avolume of 1x TAE Lﬂ‘"%( solution was poured into the chamber until agarose

O

g%' merged. A volume of 5 uL of DNA samples was mixed with 2 pL of 6x loading
n

d transferred into each well. Gel electrophoresis was set at 100 V for 90 minutes.
volume of 5 pL of diamond stain was mixed with 150 mL of 1x TAE buffer before

transferring agarose gel into the solution. The agarose gel and buffer were shaken for
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about two hours before viewing the result. The band from the gel was visualized using

3.5  Sequencing Analysis *
3.5.1 16S rRNA Sequencing ?

A volume of 100 pL of samples was pipetted _into labelled sterile
ezore

Gel Doc EZ Gel Documentation System (Bio-Rad, USA).

microcentrifuge tube and sealed with parafilm. The sample 1 at -20°C before
sending to the sequencing company. ‘\d
L ]
N4
| S
3.5.2 Basic Local Alignment Search Tool ( P g( \:T

Nucleotide sequences were obtainec% irdlﬁarty rvice@z;amined for

related sequences derived from the G mtabase withgthe B program which

is a registered trademark of the Nati%entre 0 ?ch JQ-ES Information (NCBI)

N
in the United States National %f Medicin Qg?am compares nucleotide

sequence to sequence datab x cal e stati %«11 significance of matches. In

addition, BLAST can % identi
4

nucleotide sequenceSwwas genela

/3

‘he p

g

r&b’gene families. The alignment of

é&ide sequences within the database.

&
: &)
N | &

3.6 Salv a persica Ste x{rabo

N\
rsica s i ‘pwde@rm used was obtained from the Middle East

(Bi% Resources Sdn. Bl@’l’he extract powder was used from the bark of S.

icav A weight of 212 g powdered stems of S. persica was extracted with n-hexane.

Q owdered stems were transferred into a 1.5 mL beaker of n-hexane filled until 1.8
L. The extracted stems were soaked for 72 hours at room temperature in a fume hood

and mixed for three days. These mixtures were filtered through Whattman no. 1 filter
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paper and the filtrate was collected in a 1000 mL flask and continued to be concentrated
under low pressure using an RV 8 rotary evaporator (IKA, Malaysia) at 69‘%?&:
supernatants were collected separately in a sterile universal bottle and tl%\\lmng
solvent was evaporated by drying at 50°C for two to three days. *

The steps for the remaining powdered stems were repeated fm solvent by
soaking with DCM, acetone, ethanol, and methanol and ﬁ]%mﬂ 1.8 mL. The

powdered stems were repeatedly soaked for 72 hours at pe]ature in a fume

hood and filtered using Whattman no.l1 filter paper‘%lhe c IIWtrate was
different lilig &&}s for

e)% ts w@zollected
en drying a@ for three to

four days. % O

concentrated under low pressure by a rotary evapora’

each solvent, such as 40°C, 56°C, 78.2°C, and 6

separately in a sterile universal bottle and

3.7  Antibacterial Act1v1t1 st St repto ms ns and Porphyromonas

gingivalis from Subgingiv

3.7.1 Bacterial Cul%u Selec tw 'Ba@ha (Streptococcus mutans and

Porphyromonas gingiyalis) l

S. muta . gi 'entl rom previous sequencing analysis were
selected to rt red thls Iei?ted S. mutans were cultured on Brain Heart
Infusm agar 11e ’v@ﬂ(ms Chalgren Anaerobe (WCA) agar was for
01 . gingivalis. All bK cultures were cultured at 37°C in an anaerobic

E for 24 hours. The growth colony for S. mutans and P. gingivalis were
la

ted into 5 mL of BHI and WCA broth. The cultured bacteria were maintained in

10% glycerol stock solution and stored at -80°C after 24 hours.
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3.7.2 Disc Diffusion Assay (DDA)

SPSE-n-hexane, SPSE-DCM, SPSE-acetone, SPSE-ethanol, and Y!l-
methanol were dissolved in dimethylsulfoxide (DMSO) with different co‘%\tions
of 25.0 mg/mL, 12.5 mg/mL, 6.25 mg/mL, and 3.125 mg/mL. Th ions were
vortexed and sealed with parafilm. Then, the mixture was stored at 4qurther use.

Disc diffusion assay was done in triplicate for bacteria isolated from samples
plaques, for example, S. mutans and P. gingivalis. A sin ]Rn-y 'f bacteria were

inoculated into 10 mL of BHI broth for S. mutans and roth OIWVGIZ'S. The

agar plates were incubated at 37°C for 24 hours in

L ]
naerobic ¢ l’er;\g}cteria
d our%&'l., 2022)

dded.@:g:he agar and

cultures were standardized against 0.5 McFar

after 24 hours. A volume of 100 pL of bactetia s

swabbed evenly with a sterile cotto h B

microbial growth.

A sterile cotton swab w%d
and WCA agar to get consi' ;% [ .
size of 6 mm were il\’% d with 10 p “of S@-n-hexane, SPSE-DCM, SPSE-

acetone, SPSE-et % and l

respectively (2560 mg/mL, L, 6.§6g/mL, and 3.125 mg/mL) and placed on

1
¢
BHI and W gar. 0.2% chl eﬁdi@( HX) and DMSO were used as positive and
N\
negative/controls. AlJ ?tes w&? incubated in an anaerobic chamber at 37°C for

24 }Qo 48 hours. After an,i ation period, the inhibition zone was measured.

\ N
N
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3.7.3 Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal
Concentration (MBC)

The Minimum Inhibitory Concentration (MIC) of SPSE was dete@ased
on the microdilution method in 96 multi-well microtiter plates (Silva &014). The
dissolved extracts were prepared to the highest concentration to be temhich i 25.0

mg/mL for each extract. In this study, CHX was used as the pqiMntrol, while the

negative control was 100 uLL of BHI or WCA broth and 100 MSO and respective
broth. The final volume in each well was 200 pL . Th Weria were
L ]

standardized against 0.5 McFarland standard which i

incubated at 37°C for 18 hours to 24 hours anae

or P. gingivalis were added to the wells

. ukwres tive S@‘E.The colour
changes were assessed visually and w;) The M lue @Srecorded by the

lowest concentration of extract tha@s)ved no Mrgaf r,@ubation at which the

S

colour change (Al-Bayati & Sulai 72008). 9 %

3-(4,5-dimethylthia@-2, enyl te@um bromide (MTT) stock
solution was prepared g 5 mg/mL of s{eﬁh)hosphate-buffered saline (PBS)

£
solution. The prepa; TT solu \&as mi>%b5' vortex or sonicate. Then, MTT was
added and filtered sterilized i
@
Cc

The ei}%fions were stored at -20°C.
MBC 1 ntinyous m 06 fr@bla/HC. A volume of 5 puL of spot samples from
NN
a ?utan@

ere taken from microtiter plate wells with visible
gro d cultured onto BHI{%T’and incubated in an anaerobic chamber at 37°C for
2 \ After incubation, the lowest concentration that inhibits bacterial growth was

e ined as MBC values. The same MBC steps were repeated for P. gingivalis. A

olume of 50 pL of MTT solution was added to each well and incubated the plate at

37°C for 3 hours anaerobically to observe the colour of the samples change to black.
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3.8  Phytochemistry of Salvadora persica Stem Extracts (SPSE)
3.8.1 Gas Chromatography Mass Spectrometry (GCMS)

A total of five extracts (SPSE- n-hexane, SPSE-DCM, SPSE-ace%\PSE-
ethanol, and SPSE-methanol) were sent for GCMS analysis. Varian C&pack CP-
3800 ion-trap GCMS 2000 equipped with DB-5.625 GC column (3 x 0.25 mm)
were used. The injector temperature was set at 220°C for five irlwwith a split ratio
of 10. The gas chromatography (GC) oven was program xﬂ]’ng at 50°C and

hold for 2 minutes, raise to 150°C at a rate of 10°C/min hol ﬁWes, raising

"X
to 220°C at a rate of 20°C/min and hold for 10 @ The total ﬁr@s 30
0

minutes and five seconds. The mass detector s\ n 40\& and 40

data .@h a third-party

m/z using fixed mode El. The results were

service provider (Universiti Kebangsa a
3.9  Statistical Analysis % @ 4 8
The data was anal b usi,g@gal?age for the Social Sciences

(SPSS) Statistics. The% of th}: nhi 1})!1 @ with different types of solvents
in SPSE-n-hexane SE-DC -acetﬁ,}SPSE-ethanol, and SPSE-methanol

tS. »&é{ans and P. gingivalis were determined

using MIC and@neth '
¢
using One-Ei%OV . The ti{tic 1 test was used to find the significant difference

N
in studygpa ers bEt e gro%s, where there was a significant difference if the

p-vA(S!than 0.05 (p < q\ogy
<~
N

28



Objective 1

Zq

4

{

ry

/
4

o

A -

¥

-— b/é\‘g'

Objective 2 \
r N W‘B
AN 2 N
T e .
N ,hj A

‘. Ll .

Objective 3
’\ - —

‘ |

¢\~

‘

igure 3 @ of research methodology
¢ V')
' \»Y'
)
\

29



