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LEVEL OF OSTEOPROTEGERIN IN GCF AFTER USING ESSENTIAL OIL SOLUTION AS
COOLANT DURING PIEZOELECTRIC ULTRASONIC ROOT DEBRIDEMENT.
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Irin Sirisoontorn. (2009). Level of osteoprotegerin in GCF 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 Loasrisin, Assist. Prof. Dr. Chantana

Mekseepralard.

To achieve the clinical goals, finding the new strategies for periodontal treatment is a
challenging problem. The piezoelectric ultrasonic root debridement in conjunction with
antimicrobial agent especially essential oil solutions as a coolant has become popular in
recent years due to their bactericidal properties.

Objectives: To assess the level of osteoprotegerin in gingival crevicular fluid (GCF)
after using an essential oil solution as a coolant during piezoelectric ultrasonic root
debridement in chronic periodontitis patients.

Materials and Methods: 120 periodontal pockets in 30 moderate and severe
periodontitis patients were recruited. The samples were divided into 2 groups of 60
periodontal pockets each; (1) debrided with piezoelectric ultrasonic scaler with an essential
oil solution as a coolant and (2) debrided with piezoelectric ultrasonic scaler with distilled
water as a coolant. Clinical changes and GCF were collected at baseline, 6, and 12 weeks
after treatment. The level of osteoprotegerin was evaluated using osteoprotegerin instant
ELISA kit.

Results: Pocket depths was significantly decreased and clinical attachment levels
was significantly increased at 6 and 12 weeks (p < 0.05) after treatment in both groups, but
no significant difference was observed between groups. Osteoprotegerin concentrations
were also significantly increased from 1.91 (pg/ul) at baseline to 3.29 (pg/ul) and 3.55
(pg/ul) after 6 and 12 weeks in the experimental test group (p < 0.05). No significant
difference was observed in control group.

Conclusion: The use of the essential oil solution as a coolant during piezoelectric
ultrasonic root debridement is potentially an alternative strategy to improve periodontal

health in periodontitis patients due to increased osteoprotegerin in GCF.
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subgingival ultrasonic debridement , gingival crevicular fluid (GCF),

osteoprotegerin (OPG), essential oil solution , Enzyme-linked immunosorbent assay (ELISA),
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D7 : Heparin binding domain
Cys%0 . Essential for dimer formation
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2. gan9aalu Usenavsing nszangdesin (mouth mirronARLAN3 (forceps)
LAz LlBNwaaLsas (explorer)
3. WUNIzAN MRS AAN e (Periopaper, Oraflow” , New york, USA )
4. wnuae sAannide a1ne 1.5 Taaans (Eppendorf, Treff”,Schweiz,
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2.2 aaiaiiuazainsainldluiaslficinns
1. @ladn An dmiuniansamiena uuudnidagy tin 96 wgu (Commercial 96-well
Human Osteoprotegerin Instant ELISA kit (Bender l\/IedSystems®,Vienna, Austria )
2. Lﬂ?l@ﬁmmmLﬂumm—mmmm?(Thermo@, Massachusetts, USA)
3. Lﬁ%’ﬂﬂm%iﬂ\mfl’mﬁ')@\i (Centrifuge, Eppendorf®, Hamburg, Germany)
4. Tulmsuuueniusi® (Automatic pipette, Labsystems® , Massachusetts, USA)
5. Lﬂ"‘E‘I@\‘IL“HﬂM’]‘ELmeﬂu (Orbital shaker, Kikalaboratechnik®, Staufen, Germany)

6. LATRIENUNAD baN (Spectophotometre, Multiskan” EX, Vantaa, Finland)
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2.1 989An139UA (probing depth : PD)
2.2 3AUNN9EANNZAT 8L BUA (clinical attachment level : CAL)
2.3 ArlwieandniduANNAaYe9 Loe uae Silness 1l 1967 (Gingival inflammation

index : GI)
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Teifiudayailuaunaaiunasanisa L iuuiae
3. #puTBguAsUNEtasn
aa 901 A = o a 901 A = zj/ Y o o
4. nRduanwieien innnsgaiiviaiswilawienislniiuenaiaing
Tnerldinanlaifiu 1 dalug
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Table 1. Demographic characteristics of patients and tooth sites in both control and test

groups
Control group  Test group Total P- value
No. of patients enrolled 15 15 30
Age (minimum - maximum) 34-70 35-63 30-70
Mean age 49.20+10.38 46.80+7.94 48.00 +£9.16 0.48"
Gender (male : female) 6:9 6:9 12:18
No. of studied teeth 60 60 120
Anterior teeth 27 = 0.94 24 +1.24 51 +1.09 0.62"
Premolar teeth 17 £ 0.99 7+0.52 24 +£0.85 0.28"
Molar teeth 16 +0.88 29 +1.10 45 +1.07 0.24"
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19N 2 ANARE uaz doudeiuuNnggueeA NI lineimeaatinresiulunguauax
AT NENNARDULNABNAUN9INE
Table 2 Mean and standard deviation of clinical parameters at baseline between control

and test group

Initial pocket depth

Clinical parameters All studied sites
5-6 mm. > 6mm.
Control group 6.22+1.17 5.36 £ 0.49 7.50 £ 0.51
PD Test group 6.25+1.24 526 £0.45 7.54 £0.58
p-value” 0.88 0.39 0.81
Control group 6.72 +1.80 5.69 + 1.37 8.25+1.19
CAL Test group 6.67 + 2.01 5.62 + 1.54 8.08 + 1.70
p-value” 0.89 0.83 0.68
Control group 1.95 + 0.39 1.89 + 0.46 2.04 £0.20
Gl Test group .88F+ 0837 1.82 + 0.39 1.96 £ 0.34
p-value® 0.35 0.57 0.32
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Table 3 Mean and standard deviation of probing depth before and after treatments

Initial pocket depth

All studied sites 5-6 mm. > 6 mm.
Control test control test control test
(n=60) (n=60) (n=36) (n=34) (n=24) (n=26)
Baseline 622+ 117 6.25+1.24 536+0.49 526+0.45 7.50 £ 0.51 7.54 +£0.58
6 weeks 3.82+1.28* 4.02+1.23* 3444113 350+1.05* 4.63+1.17% 469+1.12*
12 weeks 3.55+1.24* 3.68+1.13* 2.97+0.94* 3.12+0.88* 4.42+1.14* 4.42+0.99*

' o 1 A o o o aa i = 1 o o Y aada 53
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—e— Control PD 5-6 mm

—=— Test PD 5-6 mm
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% Test PD >6 mm
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Figure 7 Mean of pocket depth in various examination intervals
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Table 4 Mean and standard deviation of clinical attachment level before and after

treatments
Initial pocket depth
All studied sites 5-6 mm. > 6 mm.

Control test control test control test

(n=60) (n=60) (n=36) (n=34) (n=24) (n=26)
Baseline 6.72 +1.80 6.67 £ 2.01 5.69 £ 1.37 562 +1.54 8.25+1.19 8.08 +1.70
6 weeks 525+1.92* 532+£200° 456+1.73* 459+192* 6.38+1.71* 6.27+1.69*
12 weeks 497 £193* 495+1.96° 422+1.62* 424+1.79* 6.04+1.90* 5.88+1.80*

* AnuuANsnaiued Wil A Aynnsadinie lunguu Baumauneuwazundsnisinm laeldaia

aa @ '8
TANLAN LEas 811430

Cilnical attachment level before and after treatment

(mm.)

—e— Control PD 5-6 mm.

—=—Test PD 5-6 mm.
Control PD > 6 mm.
Test PD > 6 mm.

—— Control All studied sites

—e— Test All studied sites

Baseline

6 weeks

12 weeks
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Figure 8 Mean of clinical attachment level in various examination interval
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Table 5 Mean and standard deviation of gingival index before and after treatments

Initial pocket depth

All studied sites 5-6 mm. > 6 mm.
Control test control test control test
(n=60) (n=60) (n=36) (n=34) (n=24) (n=26)
Baseline 1.95+0.39 1.88 +0.37 1.89+0.46 1.82+0.39 2.04 +£0.20 1.96 +0.34
6 weeks 1.05+0.53* 1.23+056* 0.89+052* 1.26+051* 1.29+046* 1.19+0.63*
12 weeks 118+ 0.54* 1.22+052* 1.11+£057* 1.12+048* 1.29+046* 1.35+0.56*
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Figure 9 Gingival Inflammation Index in various examination intervals
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Table 6 Mean and standard deviation of probing depth reduction and attachment gain after

6 and 12 treatments

Control group Test group
(N=60) (N=60) -

Baseline PD 6.22 £1.17 6.251+1.24 0.88
PD reduction

6 weeks 240£1.18 2.23 £1.21 0.45

12 weeks 2.67 £1.03 257117 0.62
CAL gain

6 weeks 147 +1.50 1.35+1.42 0.53

12 weeks 1.75+1.40 19mo% 1.7 0.29
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Table 7 Mean and standard deviation of probing depth reduction and attachment gain after

treatments
Initial pocket depth
5-6 mm. >6 mm.
Control Test Control Test
p-value* p-value*
(n=36) (n=34) (n=24) (n=26)
Baseline PD 5.36 + 0.49 5.26 + 0.45 0.39 7.50 £ 0.51 7.54 £0.58 0.81
PD reduction
6 weeks 1.92 £ 1.02 1.76 £ 0.99 0.53 2.88+1.23 2.85+1.22 0.93
12 weeks 2.39 £ 0.99 2.15+0.89 0.29 3.08 £0.97 3.12+1.28 0.92
CAL gain
6 weeks 114 £1.17 1.03+1.03 0.68 1.88+£1.75 1.81+1.63 0.89
12 weeks 1.47 +1.34 i, 38==1=1g 0.76 2.21+1.32 2.19+£1.90 0.97
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Table 8 Mean and standard deviation of OPG level before and after treatments

Initial pocket depth

All studied sites 5-6 mm. > 6 mm.
Control test control test control test
(n=60) (n=60) (n=36) (n=34) (n=24) (n=26)
Baseline 3.08 £ 3.01 2.25+2.31 HO3%- B.06 2.08 £2.11 3.16 £ 3.05 247 +2.58
6 weeks 2.25+2.37 227 £1.74 25" 252 240 +1.63 210+ 2.24 2.10+1.89
12 weeks 1.83+1.95 1.94£1.91 1.99 £1.97 2.66 £1.90 1.59+1.94 1.01+£1.48
AM919 9 AANLEiesnsainannaalaaluinsan aweiuen vea Funlefiandaldse
AILNRIZUINNAY LAY NAITNEN
Table 9 Significant value from Kolmogorov-Smirnov test of OPG level before and after
Treatments
Initial pocket depth
All studied sites 5-6 mm. > 6 mm.
Control test control test control test
(n=60) (n=60) (n=36) (n=34) (n=24) (n=26)
Baseline 0.12* 0.08* 0.14* 0.34* 0.66* 0.39*
6 weeks 0.04 0.40* 0.25* 0.85* 0.26* 0.59*
12 weeks 0.04 0.12* 0.32* 0.86* 0.12* 0.07*

* Innsuaanagininegasing 143 lnaluinsan aasuan
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Table 10 Median Maximum Minimum Percentiles 25 and Percentiles 75 of OPG level before

and after treatments

Baseline 6 weeks 12 weeks
Control gr. Test gr. Control gr. Test gr. Control gr. Test gr.
Median 2,88 =55 1.97 2.30 1.20 1.51
Maximum 11.67 9.60 8.73 5.34 6.80 7.00
Minimum 0.00 0.00 0.00 0.00 0.00 0.00
Percentiles 25 0.02 0.00 0.00 0.43 0.00 0.00

75 4.87 3.85 3.60 3.49 3.32 3.59
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Figure 10 Box plot graph shows Median Maximum Minimum Percentiles 25 and Percentiles

75 of OPG level before and after treatments
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Table 11 Median of OPG level before and after treatments

Initial pocket depth

All studied sites 5-6 mm. > 6 mm.
Control test control test control test
(n=60) (n=60) (n=36) (n=34) (n=24) (n=26)
Baseline 2.53 1.5 2.53 1.66 2.50 1.55
6 weeks 1.97 2.30 2.20 2.62 1.19 1.61
12 weeks 1.20 1.51 1.44 2.77 0.94 0.10
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Table 12 Mean and standard deviation of OPG concentration before and after treatment

Initial pocket depth

All studied sites 5-6 mm. > 6 mm.
Control test control test control test
(n=60) (n=60) (n=36) (n=34) (n=24) (n=26)
Baseline 2,95+ 3.20 247 +3.64 3.29+3.64 2.92 +4.53 244 +2.39 1.88 +1.89

6 weeks 6.97 £ 10.82 4.60 £5.15 8.14 £ 12.33 523 +£4.94 5.85+9.76 3.77 £5.38
12 weeks 7.96 £19.26 5.49 £ 7.00 10.47 £23.49 8.20 £ 7.99 4.20+9.33 1.95+1.87

, < an P - Y v e
A1319 13 ANANNITANUNINADA AN 1AA LN INgaN ANaduan 299A N dNTLaadlanNa
FENINNAU LAY NAITN

Table 13 Significant value from Kolmogorov-Smirnov test of OPG concentration before and

after treatment
Initial pocket depth
All studied sites 5-6 mm. > 6 mm.

Control test control test control test

(n=60) (n=60) (n=36) (n=34) (n=24) (n=26)
Baseline 0.04 0.00 0.19* 0.02 0.62* 0.32*
6 weeks 0.00 0.32* 0.02 0.46* 0.02 0.10*
12 weeks 0.00 0.01 0.00 0.19* 0.01 0.04

* insuatuastnineasulngldislaalulnsen awefuan
Y v aal 1 1 ¥ 1 o 1 dl 1
prndndulenalugasnaiselduanadu Adsagiu Andeauuninsgiu Agegn
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danglunn9en 14 uaz nmdsenaud 11
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Table 14 Median Maximum Minimum Percentiles 25 and Percentiles 75 of OPG

concentration before and after treatment

Baseline 6 weeks 12 weeks
Control gr. Test gr. Control gr. Test gr. Control gr. Test gr.
Median 2.39 1.91 2.54 3.29 2.55 3.55
Maximum 13.70 23.83 55.90 26.32 138.33 33.36
Minimum 0.00 0.00 0.00 0.00 0.00 0.00
Percentiles 25 0). 18 0.00 0.00 0.68 0.00 0.00
75 3.99 3.63 11.40 6.16 7.49 7.56

30.00

20.00= E flest

10.00=

OPG concentration (pg/microlitre)

0.00=

Baseline 6 weeks 12 weeks

nwisenau 11 nauandays ANNEEFIU ANGEER AREN Anafiduslngd 25 uas
wWefidusnan 75 aasanudndulanaszuinenen uas nasinm
Figure 11 Box plot graph shows Median Maximum Minimum Percentiles 25 and Percentiles

75 of OPG concentration before and after treatment
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Table 15 Median of OPG concentration before and after treatment

Initial pocket depth

All studied sites 5-6 mm. > 6 mm.
Control test control test control test
(n=60) (n=60) (n=36) (n=34) (n=24) (n=26)
Baseline 2.39 1.91 2.70 217 2.01 1.48
6 weeks 2.54 3.29% 2.95% 3.87* 2.07 2.57
12 weeks 2.55 3.55* 3.96* 6.28* 1.92 0.31
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Control group Gender (F=1,M=2) Age Anterior tooth Premolar tooth Molar tooth
1 1 70 2 0 2
2 2 43 2 1 1
3 1 35 3 0 1
4 1 34 1 0 3
5 2 56 2 1 1
6 1 43 2 1 1
7 1 54 3 0 1
8 2 41 1 2 1
9 1 54 1 3 0
10 i 59 1 1 2
11 2 51 3 1 0
12 1 61 2 1 1
13 2 41 3 1 0
14 2 55 1 3 0
15 ( 41 0 2 2

Test group Gender (F=1,M=2) Age Anterior tooth Premolar tooth Molar tooth
1 1 41 2 0 2
2 1 57 4 0 0
3 2 53 1 0 3
4 1 52 1 1 2
5 2 54 0 1 3
6 1 42 2 0 2
7 1 41 1 0 3
8 1 43 4 0 0
9 2 42 0 1 3
10 2 46 2 1 1
11 1 44 2 0 2
12 2 63 0 1 3
13 2 35 2 1 1
14 1 37 2 1 1

15 1 52 1 0 3
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A5 17 dayamsidagundasAngidnienailn o qilanvinne g

PD A2 $29anU39us (3.3, 0 AR  L3NNI99NEN
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Gl Aa AEULVIANANLEL (0, 1 WAL 2) 1278 dlanud 12
Control group Tooth site code PDO PD6 PD12 CAL 0 CAL6 CAL12 Gl 0 Gl 6 Gl 12

1 26 ML 5 3 2 8 7 6 1 0 1
38 MB 6 5 2 6 8 5 2 0 1

32 MB 6 =) ) 7 5 6 1 1 1

31 DB 5 3 4 7 4 6 2 1 1

2 21 midL 6 4 5 ) 4 5 2 1 2
23 ML 7 6 3 6 6 3 2 1 1

26 midB 7 5] 5 8 8 8 2 2 1

34 midL 8 6 6 8 9 6 2 1 2

3 17 midB 8 4 6 8 7 7 2 1 2
12DB 5 2 2 4 ] 2 2 0 1

22 MB 5 2 3 5 2 4 2 1 1

42 MB s 5 3 v 2 3 2 2 1

4 17 DL b, 4 8 9 4 3 1 1 1
22 DB 5 3 2 4 4 2 1 0 1

27 MB 5 4 3] 5 3 2 2 0 2

47 DB 6 3 5 4 5 5 2 1 1

5 13 DL 5 3 3 5 3 3 2 1 1
22 MB 5 2 3 5 4 5 2 1 1

24 ML 5 3 3 4 4 4 3 1 2

37 DL 6 5 3 6 6 4 2 2 2

6 13 DB 5 3 4 4 3 4 2 1 1
23 MB 7 3 3 6 4 4 2 0 1

35 MB 6 6 2 8 8 2 2 1 0

16 ML 6 5 3 8 8 7 2 1 2
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CAL
Control group Tooth site code PD 0O PD 6 PD 12 0 CAL6 CAL12 Gl 0 Gl 6 Gl 12
7 16 MB 6 4 2 6 4 2 2 1 1
12 MB 5 5 2 7 7 5 1 1 0
31 DB 6 5 2 6 5 3 2 1 1
43 MB 8 7 4 9 7 4 2 2 1
8 16 ML 8 4 5 8 6 7 2 1 2
14 DL 8 4 5 9 6 7 2 2 2
25DB 7 5 5 8 6 7 2 1 1
33 DB 8 5 6 8 6 6 2 2 2
9 15 MB 5 2 2 7 4 4 2 1 1
21 MB 7 Z 3 7 4 4 2 1 1
25 MB 8 3 4 10 3 6 2 1 1
34 ML 5 2 3 6 4 5 2 1 2
10 17 DL 5 5 5 6 7 7 2 1 1
23 midB 6 5 5 6 6 6 2 1 1
36 DL 7 4 4 8 4 3 2 1 1
34 DL 5 3 3 4 2 2 2 1 1
11 15 midL 5 2 3 6 4 6 2 0 0
13 midL 5 3 B 6 4 5 2 1 0
22 ML 6 2 2 4 4 4 3 1 2
43 DL 6 2 3 8 5 6 2 1 1
12 17 ML 4 4 S 10 8 8 2 1 1
21 MB 7 3 3 7 5 5 2 1 1
23 DB 8 5 6 9 7 8 2 1 1
25 DB 6 4 4 7 6 6 2 1 1
13 15 DB 6 3 3 8 6 6 1 1 1
12 MB 8 6 6 11 11 11 2 2 1
32 MB 7 6 5 8 7 6 2 2 1
41 MB 7 4 4 9 7 7 2 1 1
14 15 MB 7 3 3 9 6 6 2 1 1
25 MB 8 5 5 8 6 6 2 1 2
34 midL 8 5 4 9 7 7 2 1 2

32 DL 8 3 3 8 6 6 3 1 1
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CAL
Control group Tooth site code PD 0O PD 6 PD 12 0 CAL6 CAL12 Gl 0 Gl 6 Gl 12

15 24 MB 5 3 2 4 3 2 2 1 1
26 ML 5 3 2 5 3 2 2 2 2

44 DB 5 2 3 4 2 3 2 1 1

46 DB 5 3 3 5 4 4 2 2 1

CAL
Test group Tooth site code PD 0 PD 6 PD 12 0 CAL6 CAL12 Gl 0 Gl 6 Gl 12

1 21 DB 8 6 3 8 7 4 2 1 1
23 DB 5 4 4 5 5 5 2 1 1

37 DL 7 S 4 7 5 4 2 1 1

47 DL 5 4 3 5 4 3 2 1 1

2 11 DB 8 & 5 7 4 4 2 2 1
22 MB 7 5 6 7 S 5 2 1 2

41 DB 5 3 3 74 6 6 1 1 1

43 DL 8 5 6 5 8 9 2 1 1

3 17 MB 5 3 8 5 5 4 1 2 2
22 DB 6 2 3 5 3 3 1 1 1

27 MB i 4 4 7 5 4 1 1 1

47 DB 6 5 4 6 6 4 2 1 1

4 16 MB g 4 4 10 6 6 2 1 2
27 DB 5 3 3 6 4 5 2 2 1

42 DB 5 3 2 ¥/ 7 5 2 2 1

44 MB 8 5 3 9 6 4 2 2 1

5 16 ML 5 5 3 5 5 4 1 1 1
25DB 5 4 3 5 4 3 2 2 1

27 DB 5 3 3 5 4 4 1 1 1

48 ML 5 3 3 4 3 3 2 1 1

6 12 DB 5 4 3 7 6 5 2 2 2
23 MB 6 2 3 8 5 6 2 1 1

27 midB 7 5 5 9 7 7 2 2 2

37 MB 5 3 3 6 5 5 2 1 1

7 16 ML 8 6 5 8 7 6 1 1 1
22 midL 6 4 3 7 3 2 2 1 1

28 midL 5 3 2 4 2 1 2 1 1

47 DB 7 3 5 4 5 7 2 2 2
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CAL
Test group Tooth site code PD 0O PD 6 PD 12 0 CAL6 CAL12 Gl 0 Gl 6 Gl 12

8 11 ML 5 2 2 5 2 2 2 1 1
21 ML 5 2 2 5 2 2 2 1 1

33 DB 5 3 4 7 5 6 2 2 1

43 MB 5 2 2 5 4 4 2 1 1

9 17 DB 8 5 4 9 7 6 2 1 1
25 DL 7 5 5 6 5 5 3 1 2

37 DL 7 4 5 6 5 5 2 1 2

47 DB 8 5 5 8 5 5 2 2 2

10 26 DL 5 4 4 8 8 8 2 1 2
33DB 6 5 5 7 7 7 2 2 2

31 DL 5 2 3 8 6 6 2 1 1

44 midL 8 6 5 9 8 8 2 2 2

11 16 DB 6 4 3 6 5 4 2 2 1
11 MB 8 5 5 7 6 7 2 0 2

22 MB 5 2 2 4 3 3 2 0 0

47 DB 8 5 4 7 2 4 2 1 1

12 16 midB 9 2 2 13 8 8 2 0 0
26 mid B 7 3 B 11 9 9 2 0 1

37 midL 7 5 5 9 9 9 2 1 1

45 MB 5 5 5 9 9 9 1 1 1

13 24 MB ) 4 3 4 3 3 2 1 0
il D)L 2 3 3 S 1 1 2 1 1

13 ML 5) 5 5 3 4 5 2 2 1

37 DB 6 4 4 4 3 4 2 1 2

14 15 MB 6 4 4 5 4 4 2 1 1
26 MB 8 7 5 10 9 7 2 2 1

23 DL 7 6 5 8 9 7 2 2 1

42 MB 5 3 2 6 4 4 2 2 2

15 17 DL 7 4 5 7 5 6 2 1 2
12 DB 7 4 3 7 4 3 2 1 1

26 midL 6 6 2 8 9 4 2 1 1

37 MB 8 3 4 8 4 4 2 1 1



Site Aa Usunulananamiuiids (pg)

Conc. AR ANNLANTUARIlaNA (pg/ul)

GCF A2 dsumsunimaastisan (ul)

Control
group
1

L4 oy s a1
M1919 18 UBHAN Tana w dimisng |

Tooth site code

26 ML

38 MB

32 MB

31DB

21 midL

23 ML

26 midB

34 midL

17 midB

12 DB

22 MB

42 MB

17 DL

22 DB

27 MB

47 DB

13 DL

22 MB

24 ML

37 DL

13 DB

23 MB

35 MB

16 ML

16 MB

12 MB

31 DB

43 MB

GCF 0

0.27

1.25

0.25

0.52

0.32

1.57

0.92

0.56

1.54

0.36

0.25

0.32

1.57

0.84

1.57

1.57

1.57

1.31

1.43

1.57

1.57

1.57

0.74

1.57

0.84

1.57

1.32

1.57

GCF 6

1.15

1.57

0.60

1.38

0.25

0.37

0.32

0.7

1.47

0.37

0.16

0.23

0.85

0.32

0.63

0.74

1.05

0.19

0.85

0.31

0.13

0.22

0.12

0.74

0.16

0.47

0.32

0.68

GCF 12

0.26

0.77

0.25

0.16

0.19

0.34

1.04

1.48

0.04

0.10

0.12

0.16

0.29

0.29

1.05

0.20

0.80

0.97

0.21

0.87

0.23

0.98

0.29

0.09

0.21

0.71

Site

0.73

0.07

1.00

0.40

3.27

2.13

1.27

2.00

6.87

4.93

2.80

2.87

4.67

5135

9.33

10.00

4.20

2.53

1.87

5.67

5.87

4.40

2.53

6.20

8.60

7.00

4.00

11.67

Site

0.40

3.40

1.80

2.93

3.47

1.07

2.60

2.20

4.80

3.60

2.67

4.20

2.47

1.47

2.18

2.27

4.80

3.73

1.27

3.33

7.27

7.00

5.07

8.73

3.60

7.87

3.80

5.73

Site 12

4.13

1.80

1.07

1.20

1.67

2.53

2 (53]

2.47

3.73

5.563

@7

5.53

4.07

3.07

3.33

4.20

2.40

4.13

4.00

3.53

6.80

5.67

5.27

0.00

0.00

0.00

0.00

ISNNNTTNE

&lenidl 6

flonin 12

Conc. 0

2.72

0.05

4.00

0.77

10.21

1.36

1.38

3.57

4.46

13.70

11.20

8.96

2.97

6.35

5.94

6.37

2.68

1.93

1.31

3.61

3.74

2.80

3.42

3.95

10.24

4.46

3.03

7.43

Conc.

6

0.35

217

3.00

213

13.87

2.88

8.13

3.10

3.27

9.73

16.67

18.26

2.90

4.58

3.39

3.06

4.57

19.65

1.49

10.75

55.90

31.82

42.22

11.80

22.50

16.74

11.88

8.43

70

Conc. 12
15.90
2.34
4.27
7.50
8.77
7.45
2.44
2.16
2.52
138.33
32.67
46.11
3.60
19.17
3.91
11.49
4.00
12.00
517
4.12
16.83
7.82
24.64
5.37
0.00
0.00
0.00

0.00



Control
group
8

Tooth site code

16 ML

14 DL

25 DB

33 DB

15 MB

21 MB

25 MB

34 ML

17 DL

23 midB

36 DL

34 DL

15 midL

13 midL

22 ML

43 DL

17 ML

21 MB

23 DB

25DB

15 DB

12 MB

32 MB

41 MB

15 MB

25 MB

34 midL

32 DL

24 MB

26 ML

44 DB

46 DB

GCF 0

1.57

1.57

1.57

1.57

1.1

1.47

1.57

1.39

1.50

1.46

ST

1.41

18

1.57

1.67

1.57

1.57

1.57

1.57

1.57

0.94

1.67

1.57

1.57

1.57

1.57

1.57

1.57

1.22

1.57

1.57

1.57

GCF 6

1.15

1.20

1.31

1.57

0.26

0.20

0.24

0.29

1.50

1.39

0.95

1.33

0.35

0.35

0.28

0.43

0.49

0.29

0.37

0.19

0.28

1.00

1.32

0.85

0.89

0.88

0.38

0.19

0.26

0.26

0.43

0.29

GCF 12

0.34

0.74

0.75

0.98

0.16

0.77

0.40

0.78

0.19

0.26

0.95

0.55

0.15

0.10

0.19

0.35

0.29

0.22

0.34

0.35

0.22

0.42

0.82

0.97

0.40

0.52

0.53

0.40

0.28

0.52

0.51

0.24

Site

0.00

0.00

0.00

0.00

0.87

0.00

2.00

0.00

0.00

0.00

0.00

0.00

0.90

0.00

0.70

0.00

3.10

4.10

3.20

4.10

7.70

7.00

8.80

5.20

3.40

1.50

1.80

4.60

3.80

0.00

0.00

0.00

Site

0.60

0.00

0.00

0.00

0.00

0.00

0.47

0.00

0.00

0.00

0.40

0.00

0.00

0.00

0.00

0.00

6.20

5.90

4.30

3.50

2.90

1.30

2.90

2.70

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Site 12

0.00

0.07

0.00

0.00

0.60

0.00

0.67

0.20

0.00

0.00

0.00

0.00

2.10

0.00

0.00

0.00

1.90

1.20

1.80

0.70

5.80

2.30

4.20

2.50

0.00

0.00

0.00

0.00

0.40

0.00

0.00

2.20

Conc. 0

0.00

0.00

0.00

0.00

0.78

0.00

1.27

0.00

0.00

0.00

0.00

0.00

0.57

0.00

0.45

0.00

1.97

2.61

2.04

2.61

8.19

4.46

5.61

3.31

217

0.96

2.93

3.1

0.00

0.00

0.00

Conc.

0.52

0.00

0.00

0.00

0.00

0.00

1.94

0.00

0.00

0.00

0.42

0.00

0.00

0.00

0.00

0.00

12.65

20.34

11.62

18.42

10.36

1.30

2.20

3.18

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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Conc. 12
0.00
0.09
0.00
0.00
3.75
0.00
1.67
0.26
0.00
0.00
0.00
0.00
14.00
0.00
0.00
0.00
6.55
5.45
5.29
2.00
26.36
5.48
5.12
2.58
0.00
0.00
0.00
0.00
1.43
0.00
0.00
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Test group
1

Tooth site code

21 DB

23 DB

37 DL

47 DL

11 DB

22 MB

41 DB

43 DL

17 MB

22 DB

27 MB

47 DB

16 MB

27 DB

42 DB

44 MB

16 ML

25DB

27 DB

48 ML

12 DB

23 MB

27 midB

37 MB

16 ML

22 midL

28 midL

47 DB

11 ML

21 ML

33 DB

43 MB

GCF 0

0.98

1.18

1.57

1.57

1.47

1.20

1.57

1.54

1.04

0.74

1.35

.57

1.26

1.50

1.24

1.31

1.52

1.00

0.77

1.47

0.46

1.32

1.57

1.57

1.08

1.57

1.25

0.77

0.84

0.75

GCF 6

0.29

0.26

0.55

0.81

1.25

0.80

1.26

1.07

0.52

0.12

0.92

0.42

0.80

0.36

0.27

0.31

0.49

0.49

0.98

0.52

0.65

0.46

0.63

0.89

0.21

0.92

0.98

0.89

0.94

0.56

GCF 12

0.20

0.28

0.31

0.66

0.34

0.20

0.36

0.94

0.47

0.14

0.92

0.30

0.89

0.55

0.62

0.45

0.35

0.56

0.75

0.33

0.25

0.66

0.87

0.63

1.07

0.16

0.43

0.25

0.18

Site

1.67

0.00

0.00

0.73

1.00

0.00

0.00

0.00

2.20

0.00

1.20

1.07

0.00

0.00

0.00

0.00

3.43

0.21

1.34

2.30

4.38

3.60

2.21

9.60

747

3.68

3.97

4.31

2.77

1.97

3.22

4.14

Site

0.00

0.00

0.07

1.07

1.67

0.00

3.40

0.00

0.00

2.20

3.00

0.47

0.00

0.00

2.21

2.38

0.73

328

5.08

3.17

2.65

3.39

1.45

4.48

2.94

3.97

4.88

5.34

3.05

2.59

3.51

Site 12

0.00

0.00

0.20

0.00

0.00

0.00

0.00

0.00

0.33

1.00

0.73

1.60

0.00

0.00

0.00

0.00

4.90

1.69

1.08

1.86

2.99

3.05

2.42

4.31

5.68

3.79

3.62

2.54

5.34

3.05

2.37

3.51

Conc. 0

1.70

0.00

0.00

0.47

0.68

0.00

0.00

0.00

2.12

0.00

0.89

0.68

0.00

0.00

0.00

0.00

3.09

0.18

0.88

2.30

5.69

2.45

4.80

7.27

4.56

2.34

3.67

2.74

2.21

2.55

3.84

5.52

Conc.

0.00

0.00

0.12

1.32

1.33

0.00

2.70

0.00

0.00

18.33

3.26

2.70

0.59

0.00

0.00

712

4.86

1.49

3.32

9.77

4.87

5.76

5.39

1.63

3.80

13.99

4.31

4.98

4.85

3.43

2.76

6.27
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Conc. 12
0.00
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.71
7.14
0.80
5.33
0.00
0.00
0.00
0.00
4.16
4.82
1.93
2.48
27.22
9.25
9.69
6.53
6.53
6.02
3.39
2.19
33.36
7.10
9.46

19.49



Test group
9

Tooth site

code

17 DB

25DL

37 DL

47 DB

26 DL

33 DB

31 DL

44 midL

16 DB

11 MB

22 MB

47 DB

16 midB

26 mid B

37 midL

45 MB

24 MB

21 DL

13 ML

37 DB

15 MB

26 MB

23 DL

42 MB

17 DL

12 DB

26 midL

37 MB

GCF 0

1.57

1.57

1.57

0.95

1.41

0.74

1.57

1.67

1.25

1.57

0.19

1.14

0.66

1428

0.48

0.25

0.20

0.48

1.51

0.26

1.57

1.57

1.57

1.57

1.37

GCF 6

0.84

0.45

1.00

0.78

0.30

0.63

0.42

0.66

0.10

0.44

0.28

058

1.57

1.33

1.67

0.45

0.27

1.57

1.57

0.28

0.49

1.29

0.40

0.19

0.99

0.42

0.39

0.19

GCF

0.69

0.36

1.08

0.94

0.27

0.24

0.21

0.31

0.25

0.43

0.11

0.30

1.24

0.43

0.93

0.12

0.45

0.66

0.29

1.50

0.81

1.57

1.29

0.44

0.57

0.27

0.76

0.52

Site 0

6.94

3.45

4.77

522

0.00

0.00

1.34

0.70

0.00

0.00

1.26

1.42

0.00

0.00

0.00

0.00

4.77

1.98

0.77

2.94

3.90

3.20

2.85

4.59

7.40

6.30

0.60

4.30

Site 6

4.88

4.71

4.82

4.19

0.00

3.34

3.58

0.00

1.58

2.86

3.42

1.26

0.24

0.33

1.55

0.42

2.07

2.94

4.85

3.63

5.20

0.00

0.00

2.00

1.50

2.50

5.00

Site 12

0.00

0.00

0.00

0.00

4.14

3.74

1.82

1.02

1.42

1.90

2.54

2.30

2.59

0.00

0.00

0.85

4.77

3.90

4.16

6.07

7.00

0.00

0.80

4.30

4.10

1.00

1.20

0.90

Conc. 0

4.42

2.20

3.04

5.50

0.00

0.00

0.86

0.45

0.00

0.00

6.65

1.25

0.00

0.00

0.00

0.00

23.83

4.13

0.51

11.30

3.51

2.39

2.46

2.92

4.71

4.01

0.38

3.14

Conc.

5.81

10.46

4.82

5.38

0.00

5.31

8.53

0.00

156.84

6.51

12.23

2.38

0.16

0.25

0.99

0.93

7.67

1.87

3.09

12.98

10.61

0.00

2.75

0.00

2.02

3.57

6.41

26.32
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Conc. 12
0.00
0.00
0.00
0.00
15.35
15.60
8.69
3.30
5.70
4.43
23.13
7.68
2.09
0.00
0.00
7.10
10.59
5.90
14.33
4.05
8.64
0.00
0.62
9.77
7.19
3.70
1.58

1.73
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gasAuaunadgiiatWiWasalal (50 mM PBS, pH 7.2)

10X Phosphate Buffer Saline (50 mM PBS, pH 7.2):

Na2HPO4 (anhydrous) 5.45 g
NaH2PO4 (anhydrous) 1.60 g
NaCl 45 g
Distilled water 1000 ml

NANANTAINAND uaz USu pH M ldmniu 7.2 s lsileEenidedaeRs aalfiaay
(autoclave) LAY Lﬁuﬁﬁ'fqmmﬁ 4 A9AIATEE WAT NautnNN 1E19iNn191RaaN9A817aE AN
Wogiarma s ladsananagaeninFiuinnau g nsdan 1:10 uag U5 pH anasaieliils
pH 7.2 AINFBINIT

(www.scientistsolutions.com)
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