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CLINICAL SAFETY, CLINICAL AND MICROBIOLOGICAL CHANGE AFTER USING
ESSENTIAL OIL SOLUTION AS COOLANT DURING PIEZOELECTRIC ULTRASONIC
ROOT DEBRIDEMENT.
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Chuencheewit Thongsiri. (2009). Clinical safety, Clinical and Microbiological Change after
using Essential oil Solution as Coolant during Piezoelectric Ultrasonic Root
Debridement. Master thesis, M.S. (Periodontology). Bangkok: Graduate School,
Srinakharinwirot University. Advisor Committee: Assoc. Prof. Dr. Narongsak

Laosrisin, Assoc. Prof. Dr.Nawarat Wara-aswapati Charoen.

An alternative strategy to treat chronic periodontitis has been proposed as an
attempt to disturb bacterial recolonization in treated sites. Basically, this approach consists
of ultrasonic debridement associated with an extensive antimicrobial agent. Essential oil
solution, which has been recognized as highly potential bactericidal mouth rinse, might be
an appropriate agent for such predictable treatment.

Objectives: The clinical safety, short-term clinical change and intensity of
Porphyromonas gingivalis following the treatment of using an essential oil solution as
coolant during piezoelectric root debridement in chronic periodontitis patients were
investigated.

Materials and Methods: Eighty periodontal pockets in 20 moderate to severe
chronic periodontitis patients which were piezoelectric ultrasonic debrided by using essential
oil solution as coolant (test group) were compared to 80 pockets in another 20 patients
which were debrided by using water as coolant (control group). Clinical safety investigation,
clinical assessments and microbial plaque sampling were obtained at base line, 6 and 12
weeks after treatment. Porphyromonas gingivalis quantification was evaluated by SYBR
Green |, real-time PCR.

Results: All patients were safe without any adverse effect during study period.
Probing pocket depth and clinical attachment level were significantly deceased at 6 and 12
weeks after treatment in both groups, but no significant different were observed between
groups. The microbiological analysis also demonstrated significant reduction in
Porphyromonas gingivalis level after treatment in both groups. When compared between the
treatments, lower level of Porphyromonas gingivalis was found in the test group than in the
control.

Conclusion: The use of essential oil solution as coolant during piezoelectric root
debridement is a potential alternative strategy to reduce Porphyromonas gingivalis intensity
in chronic periodontitis treatment and shows clinical improvements with no adverse effects

to patients.
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@17719 1 WRkAIAT Minimum inhibitory concentrations 189t audazTHe

Minimum Inhibitory Concentration (MICs)

Organism Gram Hightest Organism Gram Hightest

Reaction | Dilution Reaction | Dilution

Showing Showing
No No

Growth Growth
Actinomyces naeslundii + 1:8 Psuedomonas aeruginosa - 1:16
Actinomyces viscosus + 1:16 Staphylococcus aureus + 1:32
Aerobacter aerogenes - 1:16 Staphylococcus epidermidis + 1:16
Porphyromonas gingivalis* - 1:16 Streptococcus faecalis + 1:8
Candida albicans (Yeast) 1:8 Streptococcus mutans + 1:8
Escherichia coli - 1:8 Streptococcus pnuemoniae + 1:8
Fusobacterium nucleatum™ - 1:16 Streptococcus pyogenes + 14
Klebsiella pneumoniae - 1:8 Streptococcus salivarius + 1:8
Lactobacillus acidophilus + 1:4 Streptococcus sanguis + 1:8
Leptotrichia buccalis - 1:16 Campylobacter rectus* - 1:8
Proteus vulgalis - 1:8 Mixed salivary flora +- 1:8

“71' 41: Data on file. Pfizer Consumer Healthcare.
Cancio wazAMYiNANINAaadla Elsl,“ﬁ'ft’l BRI T LRBBRET? Nﬁﬂgﬂﬂ‘iﬂiﬁ@ﬁ’m
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Ie¥ounz 36 aartouuafisosda suwaasiide ladouss 37 uazaaawosWlsTuuns 3951
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AA v o o A & a AAa A A A
ARELENGAY ANaduTwIasar 0.2 dnmsaeaseadeslulsle wazuuafiSuNiafand la
. . ' o o, o 41
(motile bacteria) atiINkU&IATY
t:? 3’ v A a n"‘o [ n.‘?l’ a A 6 a o = a Aa
wannnihenduhnfifignimiaefunidusiiarnulalddinluusinund
TUs@udsu (serum protein) Faidusiutsznavluiion ud Ross Uazamie (1989) wuinien
o = A & & a a o & AAaA AA S
thuthniesdudossasoauisnaideriunidlansluanznddiuues liigsu
(M13797 2) Tauwuitieitaunsad I TanuaRiSHLNTUAL LTU AN IMUNTaas wan@ Ly
wnauladunud  wasltWlsluuug 395187 wilinasn Bulnasiide(Prevotella intermedia)
wadlwlauunines 13AAx  (Campyrobacter rectus)  lafuasn AsLlIlaud  (Eikenella
corrodens), W3lnaan Laawh ba (Prevotella loescheil) TINNIWUATILSHULATNLIN LB WANA
Wl Salasa (Actinomyces viscosus) auaWilananaa aaLSur (Staphylococcus aureus)

v A v 42
aasulananag Sunu (Streptococcus mutans) WD

@134 2 LLﬁ@Gﬂ’J’]&Iﬁ’]&I’]iﬂl%ﬂ’]ﬁG&j’]L%a’ﬂﬁ%ﬂ%‘gﬂladﬁ’] BRI TwTIaaR NI LTI

A A A A
Niuazluigsy
Organism Gram Without With
serum serum
Actinobacillus actinomycetemcomitans - A A

Porphyromonas gingivalis -

Prevotella intermedia -

Campyrobacter rectus -
Actinomyces viscosus +
Candida albicans (Yeast) < 0.5min < 0.5min
Staphylococcus aureus +
Streptococcus mutans +
Actinomyces naesludii +

Eikenella corrodens -

Prevotella loescheii -

Streptococcus sanguis + v v

ﬁlm: Ross NM, et al.(1989) Long term effects of Listerine Antiseptic on dental
plaque and gingivitis.J Clin Dent.1989,192-95.
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5- CTT GAC TTC AAT GGC GGC AG-3 wazlwsiuassiisa 5- AGG GAA GAC GGT TTT
CAC CA -3

3. lunAerzige wosoulasldinnantneanaa 3 lulasdaas wasiisa tws

& . A ae & & . \ A &

Lia3 (forward primer) LLAZILIIR Insfiuas (reverse primer) 881398 1 lulasdas henesey
#3931 (Master mixed) 10 lulasfiay uazdnatwanadidwe 5 lulasiay lasddaaiuqu
WAUIN (positive control) Nld@LautannasgIwvaitanasWlslawug 3932788 (standard

v Qs { v v ¥ 1 7 2 1
DNA)FR8WUT ATCC 33277 Nf T uaaasaszning 10° 64 10 @mﬂluﬂ’rﬂ,ﬂ%‘ﬂmﬁﬂu

4. avareuHAanmilTon IndRgenT laoldiiad§ATun 40 veu Ngmanad 95 °C 15
AN 65 °C 1wl uaz 72 °C 16 Twfl IaneRRy I muaInia laaasllsunsunasusEn
(Light Cycler 480 SW1.5) uaz&39nTIW@AaaaILlsTh (discorrelation curve) ﬁaqm%n“ﬁ 70 °C

= o A A @ A o edad &
0 95 C LWagBIUNITATIINUNRIANTUNWNDDT
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% ° a 3
4. N13IANIENILLALD Lm'lxm’faqga

= = 1 aa a t&’ Aa A a 1
WSsuisuaInInainuazUSuimsanasWlsluuws 5938w V2INFNAILAY
' & ' A ' o % & o o o &
LANFUNAREINT 3 F9AT AaTiaumMIINM (FUain 0) waInITnEN luaglavn 6
WAz 12 @MIRaRNNInINYINNTezAldSsusulaun  dianuansasandsnud szau
2 > a 6 1 @ =} =} 1 @ a A 6 1 @ A
mybaimzaivizdiviud - ddviinsieassnvasnian  Meaianuadunid  dapiinng

ANLRLVBILAION

aa d'ﬂl Ml A P
AN Ly %ﬂ'ﬁ')tﬂi'\&ﬂ“ﬂﬂ&dﬁ
= =3 1 1 = 1 =S a o 6 1 =9 a 6
WIUNEUANMULANAISVEY  ANANVANTAIANUINUG  LazAINTEaLNUINUG
swivngy uszniolungu 19 Repeated measures ANOVA
a = 1 o A = A o A a A 6 @ A =}
WisuguAuLANEY  AThMIRaRaaNBIRIEN ATHATILANWNIE uazaTHinIan
aniay 12niengs uazniolungs 19 Mann Whitney U Test. uaz Friedman Test.
ey uazilSauiisy YSanomda wasWlslunns 393188 3zﬂiﬁdﬂ§jwﬁwaﬁa Chi-

square test.
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ﬁwmmlﬁm?aﬂﬁqzlm%agaﬁuﬁnmsé’a@l%ﬂmﬁﬂi’auﬁuﬁwmﬁmﬂwnLaaL%uL%Uaaa&nu
20 G

mnmimmquiagawdugmwm’] ARIRNATNI 40 AURINNTOLTNTININWITLIUIY T4
Wwwameodwiu 15 au iwands 25 A Jorgadsuasdiwdeuuinagwyinng 47.43
+ 8.98 1 LﬁaLﬂ%'m_lLﬁuuﬁagamaommaﬁmuﬂmmﬂﬁjm@aaawuiﬁ ﬂ@;umuqmﬁmﬂqmﬁﬂ
47.85 + 10.78 U LLaznéjumaauﬁmqmﬁﬂ 47.00 £ 6.99 1 FWIUNWNANBINIBYUA 160 T
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91719 3 TayaNugusasa mminIuazNuNlinasoUvaIIRaINgUNIMAaaT

Table 3. Demographic characteristics of patients and tooth sites in control and test groups.

Control group | Test group Total P- value
No. of patients enrolled 20 20 40
No. of patients — baseline examination 20 20 40
Age (minimum - maximum) 24 -70 35-63 24 -70
Mean age 47.85+ 10.78 | 47.00 £ 6.99 | 47.43 +8.98 0.62"
Gender (male : female) 7:13 8:12 15:25 0.75"
No. of studied teeth 80 80 160
Anterior teeth 33 +£0.99 31+£1.10 64 £ 1.03 0.76"
Premolar teeth 22 +0.97 12 £ 0.60 34 £ 0.60 0.06"
Molar teeth 25 +1.09 37 £1.09 62 + 1.08 0.08"
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A ' ' ' Y aa
fin P-value lun1aulIsuifisuszninngulasldaiid Independent samples t-test

B . ] ' ¥ Aaa .
fin P-value lumaudisuifisuszninngulasldaid Mann-Whitney U test

2. Namsﬂﬂaaumwﬂaamﬁ'ﬂunaﬁumuquu,a:nq'uﬂﬂaau

[73 =
2.1 8IN1LRUAIEN
= = =< = A o I = o @ o
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2 NI UMIaN Uaz 10 HNBAIEUIUN b le wmfﬁﬁmmaﬁﬂﬂuﬂﬁiumuqmﬁ‘hmu 1 0%
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Table 4 . Number of teeth and degree of mobility at the time of examination

No. of teeth degree of mobility
Base line Week 6 Week 12
3 2 2 2
Control group 1 2 1 2
(7 subjects : 14 teeth) 4 2 1 1
6 1 1 1
2 2 2 2
Test group 7 2 1 1
(6 subjects : 12 teeth) 2 1 1 1
1 1 0 0

2.6 szAUa 1ML REINHIINAITAINLATR o unHINWIAL 1Y explorer
(Mechanical sensitivity)
o A ~ o A A Ao & A & VY oA
mMIaaaUszala MaFsING  lasldinTaslaamadsnud  snfililewunie
waaunHuldsasdaszninauafaunulaziAfeouINWG  uaIaA1  visual analog scale
(VAS) T3d5zauaiud 0 549 10 lasszay 0 naunsdslidenmaieiny uaz 10 nansdaden
aunwlale
. v A v A ~ & (% &a A v a v
nmsananuaaaiasduwI i oI dwluFad N 6 wazliszauiFann

a &a & 1 ] [ A P
a@aaluaﬂmﬂﬂ 12 mﬂqumuqmmzﬂquﬂ@aau @]GLL&@GI%@HTNY] 5 waznIwlsznaun 9

#1943 5. ﬂ'ﬁLaﬁmwvummnﬁmv‘luuaz@hLfl'mL'LlummgﬂumﬂﬂﬁmﬂLﬂ%ﬂdﬁauuﬁaWu
NRNAIUANUIZNENNATDY Db LI
Table 5 . Mean and standard deviation of visual analog scale (VAS) of hypersensitivity

due to exploration in control and test group

Control group Test group

(N=80) (N=80)
Baseline 0.5+1.32 0.75 £ 1.87
6 weeks 1.02 £1.92 1.27 £ 2.02

12 weeks 0.66 + 1.41 0.52 + 1.20
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1.4
1.2 /)\\
1
0.8 .,/ /\
o / N —e—control group

/ =fl—test group

0.4

0.2

baseline 6 weeks 12 weeks

nMwudsznay 9 Lmunuﬁuam@hmﬁmzﬁ'vmmiLﬁqumﬂmimﬂLﬂ%aﬁauuﬁwm‘l,uﬂﬁju

AILANUASNINNAFAL T TILINIE )

2.7 szauamstdaaviwila laaniiun 9fE W (Thermal sensitivity)
mMInasauszauaIM i Ny nnnmsitaslaslgviaitay (triple syringe) adunia
Widuan 2 Wil JaneseuteauidsInulaslten visual analog scale (VAS) 391nNN30373
. v a v A ~ & (% &a A v A >~ (% &a
wunaaaNatduwm Ik NwNnIulualain 6 uazdszauidoinuanasluglanvn 12

ﬁ'amjumuqmm:mjumaau @v\‘]LLﬁ@ﬂ%Gﬂi’Nﬁ 6 Wazn1Wusznay 10

' A o = ~ ' A @ H Aa >
#1374 6. mma&ls:@mmmﬂaquLmemmLuum@‘igﬁumnm‘ﬂmmﬂ’]L‘m NHINY
luﬂﬁjumuquu,a:mjwmaau W LIRNA9 9
Table 6 . Mean and standard deviation of visual analog scale (VAS) of hypersensitivity

due to air blow in control and test group

Control group Test group

(N=80) (N=80)
Baseline 0.60 = 1.35 0.85 + 1.88
6 weeks 1.32+£2.0 1.87 £2.02

12 weeks 0.93 + 1.58 0.62 +£1.24
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NAFOULNBIIUGLNTINE

Table 7 Mean and standard deviation of clinical parameters at baseline between

control and test group

Initial pocket depth

Clinical parameters Average depth
5-6 mm. group > 6mm. group
Control group 6.06 + 1.13 5.35+048 7.38 £ 0.49
PD (mm.) Test group 6.23 + 1.20 5.32 £ 0.47 7.52 £ 0.57
p-value” 0.38 0.73 0.32
Control group 0.31 £1.19 012 £ 1.21 0.66 £+ 1.08
Recession (mm.) Test group 0.45 £ 1.61 0.32 £1.78 0.64 £1.78
p-value” 0.54 0.46 0.99
Control group 6.37 + 1.82 547 +1.35 8.03 + 1.21
CAL (mm.) Test group 6.68 £ 2.09 5.64 + 1.58 8.15+ 1.84
p-value” 0.33 0.57 0.77
Control group 1.97 £ 0.32 1.94 + 0.37 2.03+£0.19
Gl Test group 1.90 +0.34 1.85 + 0.36 1.97 £ 0.30
p-value’ 0.15 0.23 0.32
Control group 0.70 £0.60 0.73 £ 0.60 0.66 * 0.61
PI Test group 0.73 £ 0.71 0.70 = 0.66 0.76 £ 0.79
p-value® 0.99 0.78 0.74
Control group 97.5 96.07 100
BOP (%) Test group 95 93.61 96.69
p-value” 0.40 0.58 0.35

A ' '
A1 P-value 1umiL‘]ﬁﬂ‘uLﬁtl‘].liﬁﬂ’;”ldﬂ@ﬂ@ kGak Independent samples t-test

Y aa

B . ' ' Y aa
@1 P-value lumaul3ouiisuszwitingulasldaiid Mann-Whitney U test
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3.1.1  anyanIadanlsriueg
ﬂ"]Laﬁmiaaﬁﬂﬂ%ﬂ”u@ﬁl,a:mmﬁmLuummgmﬁnmﬂ'auuawé’anﬁﬁ'ﬂmmaaﬂéju
, ¥ ¥ ' ~ oA . [ ' a o a o
AILANLALNGNNATALYDINUNING WRZUDINUTILLINNTZAUAIMNANTAIANUINUALIUA
P Y ._-.i v & ' b d' Y- [ Y ' % 2’ < = 6
Jaasluarsans. LLamlvﬁmmwﬂuﬂmumsiﬂmmﬂmsymamumml,amsnumﬂaaaam
LLa:Wuslumjumqu AANAINNANTITAIANUSNUARARS IUFUAIRN 6 AauT1INIn LAz
A & a & o A o & A 2 A &
aARILNNTBANIANHasIlagla1rN 12 (@139 8 uaznwdsznau11) T9NNITIATIZRNG
ROANUINTUNTAAMINIRAIN TN WNARDEAUNNRAA  (p<0.05)  adNkes 1
°1h<1nmﬁ'alumjumuquLLa:ﬂq'umaau LL@i"l,&iwu*hﬁmmLmﬂ@mﬁmzijaaqmjwaai’mﬁ
wHFAUNIRDA
A a & A ] a o \ | (% & . 2 Av €a v
LSJ@’JLﬂi’]z‘ﬂﬂ’]L%aUia\‘laﬂﬂi‘ﬂu@ﬂﬁﬂLLin‘lﬂQM@I’]&JR@U@’J’]&Jaﬂiadaﬂﬂ?ﬂu@Liﬂmu
wuhninunguidsesdndiriudisuuananilunans (5-6 Hafwas) uszWunguniitasdindi
NUALSULINANNIN ( >6 TaALNAT) @mﬁﬁﬂ'wmﬁm’aaﬁﬂﬂ%ﬁuﬁmaamjumuqml,azﬂq'&mmau
1aleanad Weslain 6 uazdUa¥n 12 advlivpdAnn g (p<0.05) udiinnw

uwandnuaind lidipddynaaiid sznivsesngunmInasatudsdni

@1719 8 AARUUAZEIWLDBILUNINITINYDITBIANYINUANLIN N D ULAZHAINITINEN

Table 8 Mean and standard deviation of probing depth (PD) before and after

treatment
Initial pocket depth group
Average depth group 5-6 mm. group > 6 mm. group
(mm.) (mm.) (mm.)

Control test control test control test

(n=80) (n=80) (n=51) (n=47) (n=29) (n=33)
Baseline 6.06 +1.13 623+120 535+048 532+047 738+049 7.52+057
6 weeks 380+124 410+1.18 345+1.08 362097 441+127 4.79+1.11

12 weeks 358 +1.19* 3.77+1.18* 3.16+0.97* 321091 431+1.20* 4.581.06*

* anuuandnnuedwiitbimaymesianelunguilisufisunauuazndiminmlaslsaia

Repeated measures ANOVA
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= =j= = control /Average
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Mwdsznay 11 Laadaafssadanysring lus9a16ns JUBINFUAIVANUAZNFUNANDY

Figure 11 Pocket depth (PD) in various examination intervals
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Table 9 Mean and standard deviation of clinical attachment level (CAL) before and

after treatment

Average depth group

Initial pocket depth group

5-6 mm. group

> 6 mm. group

(mm.) (mm.) (mm.)
Control test control test control test
(n=80) (n=80) (n=51) (n=47) (n=29) (n=33)
Baseline 637+182 6.68+209 547+135 564+158 803+121 8.15+1.84
6 weeks 484+195 524+203 422+176 457+189 593+179 6.18+1.88
12 weeks 4.66 £ 1.97* 4.93+207* 4.02+1.63* 426+179* 579+204* 5091+2.08*

anuuandnuatedisddynsidnolunguliouifisunewusznainsinmlasldaia

repeated measures ANOVA

baseline 6 weeks

12 weeks

4— control /PD5-6mm.
—f— test /PD5-6mm.
== control /PD>6mm.
e test /PD>6mm.
= === control /total

=== test /total

Muysznay 12 uaasatadeszaudalnzlIviue lusaaandns JUBINFNAIVANUAZNE

Naaay

Figure 12 Clinical attachment level (CAL) in various examination intervals.
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Table 10 Mean and standard deviation of gingival index (GI) before and after treatment

Initial pocket depth group

Average depth group 5-6 mm. group > 6 mm. group
(mm.) (mm.) (mm.)
Control test control test control test
(n=80) (n=80) (n=51) (n=47) (n=29) (n=33)
Baseline 1.97 £ 0.32 1.90 +0.34 194 +037 1.85+036 2.03+0.19 1.97 £ 0.30
6 weeks 133 £+0.57* 128 +0.59* 1.31+0.62* 1.32+0.56* 1.34+048* 1.21+0.65*

12 weeks 1.30 £ 0.54* 1.18 £0.55* 1.27 £0.57* 1.06 £0.48" 134 +0.48* 1.36 = 0.60*

* anauandninuadwiidbiayneaianmelunguilSouifisunaussznamyinmlosldaia

Friedman test
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Friedman test
Figure 13 Gingival Inflammation Index (Gl) in various examination intervals.
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Table 11 Mean and standard deviation of plaque index (Pl) before and after treatment

Initial pocket depth group

Average depth group 5-6 mm. group > 6 mm. group

Control test control test control test

(n=80) (n=80) (n=51) (n=47) (n=29) (n=33)
Baseline 0.70 £0.60 0.73 £ 0.71 0.73+060 0.70+0.66 0.66 + 0.61 0.76 £ 0.79
6 weeks 0.55+067 053+067 055+070 053+069 055+063 0.52+0.67
12 weeks 0.51+060 055+069 045+058 040+065 062+062 0.76+0.71

* anuuandnuedwiitbimaymesiianelunguilisudisunauuazndimainmlaslsaia

Friedman test
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Friedman test
Figure 14 Plaque Index (PI) in various examination intervals.
nwiaznay 14 unupiiuaasAadoasianuaunidlutisiaedsgramnguaiuga

LLazﬂajaJ‘n@aaa




58

1 v S A Gl
3.1.5 @A13agazn1llionaanyadliian
A1Ta0arN1INLaAB0NYBINIBNNIAADULAZRAINTINHIVBINGNAILAVUALNGY
~ | ~ oA . ! ) K = Av €a w A @

nasaUaINUNINgy  uazvasnudiudnguauszauanuanIasandIiudsudu  dendalu
a79N 12, wudhwulunguaiuguuazngunasey dwndaiiasaznidifensanvenian
d'o/ [ {d' a tﬂl 1 1 [ 1l A n:l J ]
Maldluglovn 6 JaNaaasandisnausnendued19nin  wazinsanadnudnang
1 4 s { { A a aa 1
gatitaslualonsn 12 (3190 12 wazawdsznau15) dsnmaansinaaiianuindn
MINABINIERAINTINHad9dnufmAYNNala (p<0.05) adutias 1 TaIAMBlUNg
nEuAILANLAZN§NNAFaY winudanauandeznivseinguatlddindayniada

A a &1 v a A A \ . o & = a

Waliamzieriauaznsfiilfensanvaanion lasudnguauszauanuiniasdng3
v &a o & Y dal & av ea =< A a ~ 4
nudlaudn wohmsungundsesdnyIvudisuwsnantmwnas (5-6 dadiuas) uasWungun
A =2 Ao ea =2 A A ' A 1w A A A ]
fiasfinUTriudiSuunininn ( >6 fafiuas) dreffidrsasaznisiiiiensanvaunianlungs
ALQuUaNguNaFaUialdanas Ledlain 6 uazdlandn 12 adeiidbddyniiada
athadas 1 329190 (p<0.05) uddanuuandwnuac iy naaid sznitsangs

NMINARDILTULALING

AN 12 28RN ULRAADANTAILRIANNIAIAAULAZARINTING

Table 12 Percentage of Bleeding on probing (BOP) before and after treatment

Initial pocket depth group

Average depth group 5-6 mm. group > 6 mm. group
(%) (%) (%)
Control test control test control test
(n=80) (n=80) (n=51) (n=47) (n=29) (n=33)
Baseline 97.5 95 96.07 93.61 100 96.69
6 weeks 42.5* 46.25* 47.06* 48.93* 34.48* 42.42*
12 weeks 32.5* 31.25* 31.37+ 21.28* 34.48* 45.46*

fin P value lumaudisuifisusznitangulasldafid Mann-Whitney U test
fin P value lumaulisuisunislungulasldadid Friedman test
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Figure 15 Percentage of Bleeding on probing (%BOP) in various examination intervals.
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Table 13 Mean and standard deviation of probing depth reduction and attachment gain

after 6 and 12 treatment according to initial pocket depth category

Control group Test group

p-value*
(N=80) (N=80)

Baseline PD 6.06 £ 1.13 6.23 £1.20 0.38
PD reduction

6 weeks 226 £+1.19 213 +1.14 0.46

12 weeks 2.49 +1.09 245+ 1.16 0.83
CAL gain

6 weeks 1.54 +1.32 143 £1.15 0.61

12 weeks 1.71 £1.37 1.74 £ 1.26 0.91

*¢1 P-value 78907NUANGA9TzRIINGNAILQULAzNFuNaFau anlTaiid Independent samples

t-test

t:? A a 1 =3 a o 6 o =S [ a o (d‘
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Table 14 Mean and standard deviation of probing depth reduction and attachment gain

after treatment according to initial pocket depth category.

Initial pocket depth

5-6 mm. group

>6 mm. group

Control Test Control Test
p-value* p-value*
(n=51) (n=47) (n=29) (n=33)
Baseline PD 5.35 + 0.48 5.32 + 0.47 0.73 7.38 £ 0.49 7.52 + 0.57 0.32
PD reduction
6 weeks 1.90 £ 0.96 1.70 £ 0.88 0.29 297 £1.24 273 +1.15 0.45
12 weeks 2.20 £ 0.96 2.11 £ 0.91 0.64 3.07 £ 1.07 294 +1.37 0.67
CAL gain
6 weeks 1.24 £ 0.68 1.06 £ 0.94 0.36 210 £ 1.54 1.96 + 1.24 0.70
12 weeks 145 +1.28 1.38 £ 1.03 0.78 2.24 +1.41 224 +1.39 0.99

@1 P-value °1Jaamwumﬂ@hai:ﬁim‘mgiumuquua:mjumaaui@mlﬁaﬁﬁ Independent samples t-test
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Table 15 Number of Porphyromonas gingivalis detected sites in control and test group

at times of examination

Initial pocket depth group

Average depth group 5-6 mm. group > 6 mm. group
N (%) N (%) N (%)
Control test control test control test
(n=80) (n=80) (n=51) (n=47) (n=29) (n=33)
Baseline Detectable 80 (100) 78 (97.5) 51 (100) 45 (96) 29 (100) 33 (100)
Undetectable 0 (0) 2 (2.5) 0 (0) 2 (4) 0 (0) 0 (0)
6 weeks Detectable 68 (85) 55 (68.75) 41 (80) 27 (57) 27 (93) 28 (85)
Undetectable 12 (15) 25 (31.25)* 10 (20) 20 (43)* 2(7) 5 (15)*
12 weeks Detectable 73 (91.25) 67 (83.75) 47 (92) 35 (74.47) 26 (90) 32 (97)
Undetectable 7 (8.75) 13 (16.25) 4 (8) 12 (25.53)* 3 (10) 1(3)

*61 P-value °ummwumﬂ@mi:ﬁim‘mzjumquua:mjumaauiﬂmlﬁaﬁa Chi square
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Table 16 Detected Porphyromonas gingivalis in control and test group at times of

examination
baseline 6 weeks 12 weeks

Control gr. Test gr. Control gr. Test gr. Control gr. Test gr.
Median 358x10  117x10  345x10°  168x10° 265x10° 1.80x 10"
Std. Deviation 678x10°  752x10  3.92x10°  7.89x10°  452x10° 234x10
Maximum 436x10°  447x10°  3.08x10°  4.93x10  350x10°  1.63x10°

Minimum 212 x 10" 0 0 0 0 0
Percentiles 25 239x10°  1.04x10°  1.11x10" 0 993x10° 154 x10°
75 243x10° 364x10°  554x10°  6.49x10° 581x10°  3.16x 10°

Log (n)

6u -
4 o -

@5 i
0 RV o

control test control test control test
Base line Base line 6 weeks 6 weeks 12weeks  12weeks

AMwdsznay 16 rmwmeﬁagaﬂ%mmﬁﬁmamau%awa%ﬂlwiﬂmma IR ma\m@:u
muquLLazﬂg;aJ‘n@aaulu"ﬁaaiwznm@m6]
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Figure 16 Box plot graph shows number of DNA of Porphyromonas gingivalis in

various intervals
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8 1 35 2 6.25 3.25 3.5 6 3.5 3.75
9 1 34 2 5 3.5 3.25 4.5 3.75 3
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# 27 101,000,000 222,000,000 7,890,000
# 37 20,300,000 73,300 1,050,000
3 #17 34,800,000 602,000 50,900
# 36 98,000,000 36,600 47,900
# 42 22,300 43,900 89,300
#15 161,000,000 847,000 5,080,000
4 # 16 2,580,000 3,360,000 86,400
#13 24,300,000 1,700,000 92,100,000
# 22 55,300,000 352,000 6,530
# 32 70,600,000 35,900 4,640
o # 26 4,210,000,000 >596,000 0
# 38 43,600,000,000 18,600,000 >950,000
# 32 2,410,000,000 1,630,000 >966,000
# 31 11,300,000,000 4,390,000 644,000
6 #13 >686,000 >347,000 4,290,000
#23 139,000,000 0 0
# 35 1,090,000 0 0
# 16 50,200,000 74,500,000 309,000
7 # 21 4,550,000,000 3,170,000 43,600,000
# 23 1,250,000,000 250,000,000 2,810,000
# 26 22,900,000,000 3,080,000,000 251,000,000
# 34 25,400,000,000 63,400,000 3,500,000,000
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#17 4,200,000,000 179,000,000 1,890,000,000
#12 12,900,000 263,000 262,000
#22 20,000,000,000 1,690,000,000 883,000
# 42 1,730,000,000 30,500,000 654,000,000
9 #17 1,660,000 19,800,000 111,000,000
# 22 232,000 351,000 609,000
# 27 2,160,000,000 6,420,000 4,000,000
# 47 6,150,000,000 >558,000 669,000,000
10 #13 36,000,000 >1,600,000 >9,270,000
# 22 4,180,000,000 1,690,000 >11,200,000
# 24 3,120,000,000 2,180,000 >10,800,000
# 37 16,900,000,000 7,150,000 6,610,000
" # 21 184,000,000 641,000 12,400,000
# 26 68,400,000 4,400,000 0
#15 784,000,000 3,340,000 >1,610,000
# 44 4,380,000,000 370,000,000 >206,000,000
12 # 16 40,900,000 >1,780 6,000
#12 380,000 232,000 1,910
# 31 132,000 >10,600 989
#43 >751,000 >126,000 6,000
13 # 16 27,400,000 >89,700 5,530,000
# 14 78,300,000 55,700 328,000
#25 27,500,000 6,580,000 1,090,000
# 33 83,200,000 75,000,000 14,200
14 #15 30,200,000 3,410 316
# 21 1,080,000 9,690 >9,880
# 25 3,670,000 >6,300 0
# 34 130,000 0 32,700
15 #17 39,700 72,500 59,600
#23 2,250,000 2,070,000 4,860,000
# 36 10,900,000 2,450 1,900,000
# 34 25,700,000 5,920,000 5,910,000
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16 #15 31,500,000 3,020 >15,300
#13 75,200,000 0 0
# 22 42,700,000 0 2,430
#43 13,100,000 0 >2,840
17 #17 30,600,000 18,700,000 37,000,000
# 21 54,300,000 0 0
#23 6,030,000 16,100 6,090
#25 54,200,000 66,200 1,120,000
18 #15 21,200 81,900 8,230
#12 500,000 37,700 18,500
# 32 273,000,000 15,300,000 7,510,000
# 41 1,990,000 84,800 23,700
19 # 15 64,900,000 12,600 >5,520
#25 37,800,000 2,060,000 14,300,000
# 34 212,000 342,000 23,700
# 32 756,000 9,160 10,100
20 # 24 1,210,000 0 652,000
# 26 25,800,000 0 17,000
# 44 2,330,000 0 29,500
# 46 35,700,000 0 19,300
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21 # 11 6,770,000 901 41,200,000
# 24 13,100 0 >1,580
# 21 22200 21,700 >11,700
#13 28,200,000 39,200 2,960,000
22 #23 2,080,000 970 >19,100
# 36 2,980 1,350 12,700
# 41 2,180,000 0 >1,100
# 46 12,200,000 0 >893
23 #16 5,410,000 277,000 455,000
# 26 16,000 >4,250 38,100
# 37 22,500 16,000 898,000
# 45 3,170,000 2,250,000 16,900
24 # 11 2,960 7,730,000 >316
#14 45,900,000 437,000 4,100
#23 24,800,000 14,900,000 580,000
# 24 30,700,000 6,530,000 163,000,000
25 # 21 21,100,000 0 >316
#23 3,450,000 0 >6,750
# 37 70,300,000 0 0
# 47 28,000,000 0 >898
26 # 11 8,430,000 51,100 8,490,000
#22 52,900,000 0 5,560
# 41 1,650,000 0 >6,540
#43 6,320,000 10,200,000 20,100,000
27 #13 62,000,000 75,800 88,400,000
# 26 16,300,000 2,700 3,410
# 36 16,800,000 33,900,000 49,100,000
# 46 127,000,000 8,620,000 19,700
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28 #17 505,000 7,250 34,400
# 22 4,090,000 316 2,290
# 27 5,170,000 17,500 405,000
# 47 2,850,000 2,690,000 1,060,000
29 # 15 5,600,000 0 >30,400
# 26 16,800,000 469,000 16,100,000
#23 23,800,000 2,150 25,500
# 42 64,100,000 0 >3,940
30 #16 12,800,000 3,660,000 1,530
# 27 246,000 >59,600 >874
# 42 1,960 0 0
# 44 5,140,000 1,200,000 18,900,000
31 # 16 2,570,000 709,000 5,390,000
#13 37,300,000 4,110 >6,390
#22 73,000,000 19,200 >4,290
# 42 58,800 0 >4,550
32 #16 >2,720 0 0
#25 >19,600 0 0
# 27 0 0 0
# 48 0 0 0
33 #12 40,700 >19,800 0
#23 532,000 0 0
# 27 520,000 11,800,000 56,200,000
# 37 33,800,000 172,000 3,890
34 #16 11,700,000 108,000 1,720,000
#22 81,800,000 >4,070 0
# 28 16,600,000 0 0
# 47 284,000 8,300 48,600,000
35 # 11 259,000,000 0 0
# 21 >136,000,000 0 2,050
# 32 3,700,000 6,700 49,500
# 43 28,900 0 6,060
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36 #17 417,000,000 25,100 4,690
#25 254,000,000 147,000 26,200,000
# 37 138,000,000 15,600,000 35,700
# 47 12,300,000 2,170,000 34,100,000
37 #17 29,700,000 29,900,000 18,000,000
#12 67,200,000 0 31,800
# 26 11,790,000 1,030,000 32,400,000
# 37 363,000,000 7,950 10,900
38 #18 130,000,000 11,000,000 9,240,000
# 16 6,440,000 >298,000 49,800
# 45 29,600,000 0 0
# 47 33,500,000 340,000 3,230,000
39 # 26 20,900,000 3,060,000 21,300,000
# 33 789,000 812,000 12,100,000
# 31 9,730,000 48,700 181,000
# 44 1,780,000 49,300,000 11,000,000
40 #16 20,600,000 35,900 0
# 11 83,600,000 0 2,820,000
# 22 53,400,000 0 15,900
# 47 53,400,000 107,000 34,000
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