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Table 1, Plaque index score during the experiment period

n Pre-prophylaxis Baseline Month 1 Month 3 Month 6
Negative * :

13 2.178%0.241 0.319%0.012 1.140%+0,021 1,496+0,024* 1,746+0.0241
control group
Positive N

13 2.275%+0.179 0.334£0.012 0.848+0.021™ 1,157+0,024 %2 1.34340,025%2
control group
Experimental
gr(ilp 13 2.408%0,274 0.33610.013 0.746%0,019"b 1.036+0,019#2b 1,258+0,0192b

n; No of subjects in each group. No. of subjects for Pre-prophylaxis score is 9.
Values are expressed in Mean=SE,

*Significantly different from Baseline at p{0.05 by Duncan grouping

#Significantly different from Month 1 at p{0.05 by Duncan grouping

fISignificantly different from Month 3 at p¢0.05 by Duncan grouping

aSignificantly different from Negative control group at p{0.05 by Duncan grouping
PSignificantly different from Positive control group at p<0.05 by Duncan grouping
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Figure 1, Change in Plaque index score during the experiment period,
Table 2, Increase in Plaque index score during the experiment period
Baseline~Month 1 Month 1~Month 3 Month 3~Month 6
Negative
0.82110.021 0.35610.021 0.24940.012
control group
Positive
0,514%0.0207 0,30940,021 0.186%£0,012*
control group
Experimental
0.410£0.0172P 0.29110.022¢ 0.2221+0.015

group

Values are expressed in Mean=SE,
aSignificantly different from Negative control group at p¢0.05 by Duncan grouping
PSignificantly different from Positive control group at p<0.05 by Duncan grouping
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Table 3, Six-month study of mouthrinses as adjunct to toothbrushing: Plaque index score according to the

tooth position

PI Negative control group Positive control group Experimental group
n Mean=+SE n Mean=+SE n Mean*SE

All teeth 362 356 363
at baseline 0.319%0.012 0.334%0,012 0.336+0.013
after 1 Month 1,140+0,021* 0.848+0,021™ 0.74610,019%>
after 3 Month 1.496+0,024# 1,157£0,024 %= 1.036+0,019%ab
after 6 Month 1.746+0.0241 1.343+0.0251a 1,258+0.0199ab
Upper anterior teeth 78 76 78
at baseline 0.301£0.023 0.2831+0,024 0.2951+0,024
after 1 Month 1,08610,044* 0,64510,039™ 0.557£0.032*
after 3 Month 1.318+0.050# 0.84410,045#2 0.795%0.039#2
after 6 Month 1.5890.049" 1.08140.0481= 1.154+0,041 2
Upper posterior teeth 104 101 104
at baseline 0.40510.028 0.414%0.029 0.44940.031
after 1 Month 1.13520,040* 0.903£0.044™ 0.881+0,041%
after 3 Month 1.51240.046* 1.259+0,051 %2 1.14140,037#2
after 6 Month 1.759%0,0451 1.390%0,051 12 1.274%0,035 4
Lower anterior teeth 76 77 77
at baseline 0.241£0.022 0.266£0,022 0.226+0.021
after 1 Month 1.053%0,046* 0.777%0.047" 0.651£0,037"b
after 3 Month 1,448+0,059# 1,138+0,049%= 0.918+0.038#2b
after 6 Month 1.648%0.0581 1,28210,0512 1.147£0,04412
Lower posterior teeth 104 102 104
t baseline 0.301%0.021 0.343%0.021 0.337%0.021
after 1 Month 1.250%0.038* 0.998+0.036™ 0.82240,034™b
after 3 Month 1,649£0,039% 1.302£0,043%2 1,20110,034#2
after 6 Month 1.919%0.0391 1.614%0.0461= 1.403%0.03612b

n; No, of teeth included in each group.

*Significantly different from Baseline at p¢0.05 by Duncan grouping
#Significantly different from Month 1 at p<0.05 by Duncan grouping
fISignificantly different from Month 3 at p¢0.05 by Duncan grouping

aSignificantly different from Negative control group at p¢0.05 by Duncan grouping

bSignificanty different from Positive control group at p¢0.05 by Duncan grouping
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Table 4, Six-month study of mouthrinses as adjunct to toothbrushing: Plaque index score according to the

tooth surfaces

Negative control group

Positive control group

Experimental group

PI
n Mean=®SE n Mean=+SE n Mean*SE
All teeth 2172 2136 2177
at baseline 0.319£0.012 0.334£0.012 0.336+0.013
after 1 Month 1,140£0,021* 0,848+0,021™ 0,74610,019%>
after 3 Month 1,496+0,024% 1,157£0,024 %2 1.036%0,019#2b
after 6 Month 1.746+0,024" 1.343+0.02512 1,258+0,01912P
Bucco-proximal 724 712 726
at baseline 0.361£0.023 0.344£0.023 0.415+0.025
after 1 Month 1.191£0.038* 0.79840.,035" 0.861+0,036*
after 3 Month 1,500%0,043# 1,059£0,037%2 1.20620,036#2b
after 6 Month 1.739%0,0421 1.25840,03912 1.40240,03312
Buccal 362 356 363
at baseline 0.320£0.033 0,287+£0.032 0.394+0.038
after 1 Month 1.014£0.056* 0.537£0.048" 0.700%0.050"
after 3 Month 1.271£0,062# 0,78710.058%2 0,87110,048%2
after 6 Month 1.526+0.0631 1.006£0,064 12 1.077£0.04912
Linguo-proximal 724 712 725
at baseline 0.301£0,019 0.36210,021 0.295+0.017
after 1 Month 1.214%0.033* 1.069%0,038* 0.748+0.028"
after 3 Month 1,655£0,038% 1,412£0,042%2 1,072+£.0,028%2b
after 6 Month 1.885+0,0381 1.559+0,04312 1.313+0,03112b
Lingual 362 356 363
at baseline 0.268%0.025 0.303%0.026 0.204%0.023
after 1 Month 1.017£0,049* 0.819£0.05* 0,559+0,040"
after 3 Month 1.39610.058% 1.214£0.064% 0.79010,044 #ab
after 6 Month 1.698+0.0571 1.4190.06612 1.04140,049712P
n; No, of teeth included in each group.
*Significantly different from Baseline at p¢0.05 by Duncan grouping
#Significantly different from Month 1 at p¢0.05 by Duncan grouping
YISignificantly different from Month 3 at p¢0.05 by Duncan grouping
aSignificantly different from Negative control group at p¢0.05 by Duncan grouping
bSignificantly different from Positive control group at p<0.05 by Duncan grouping
Aol vay %48} | A S7FskdaL, A3 3, 670 Zk Ay 717 2 A2 QS EE baseline~171¢E
o Foll= Al TRt BFAfo) & Ko, AT el Al 2 &5 ok 7133 vl w4 e $4)¢]
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Table 5, Plaque severity index score during the experiment period

n Pre-prophylaxis Baseline Month 1

Month 3 Month 6

Negative

13 0.412%0,057 0.012£0,006 0.099%0.011*
control group

Positive
13 0.437%0.057 0.0110,006 0.063%0.015*
control group
Experimental .
13 0.484£0.078 0.013%0.003 0,068£0,004
group

0.16820.024 0.18210.022

0.10440.029%2 0,125£0,026*

0.095+0,006%2 0,112%0.008*

n; No of subjects in each group. Values are expressed in Mean®SE,
*Significantly different from Baseline at p¢0.05 by Duncan grouping
#Significantly different from Month 1 at p{0.05 by Duncan grouping
aSignificantly different from Negative control group at p{0.05 by Duncan grouping
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Figure 2, Change in Plaque severity index score during the experiment period
Table 6, Gingival index score during the experiment period
n Pre-prophylaxis Baseline Month 1 Month 3 Month 6
Negative

13 1,265%0,069 0.15940.008 0,532£0,014"
control group

Positive

13 1.344%0.097 0.159%0.008 0.501£0,014*
control group

Experimental

13 1.178+0.091 0.158%0.008 0.454%0,012%
group

0.712£0.015# 0.856+0.0151

0.6160,014#2 0.6960.013 12

b 0,530+0.012%2>  0,61940,013 %P

n; No of subjects in each group. No. of subjects in Pre-prophylaxis score is 9.
Values are expressed in Mean=*SE.

*Significantly different from Baseline at p<0.05 by Duncan grouping

#Significantly different from Month 1 at p{0.05 by Duncan grouping

fISignificantly different from Month 3 at p¢0.05 by Duncan grouping

aSignificantly different from Negative control group at p¢0.05 by Duncan grouping
bSignificantly different from Positive control group at p<0.05 by Duncan grouping
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Figure 3, Change in Gingival index score during the experiment period,
Table 7, Increase in Gingival index score during the experiment period
Baseline~Month 1 Month 1~Month 3 Month 3~Month 6
Negative
0.373£0.015 0.181%0.015 0.144£0.008
control group
Positive
0.341+0,015 0.114%0,065 0.08020,009°
control group
Experimental
0.296£0,013*P 0,008£0,015* 0.08610,009°
group
Values are expressed in Mean=SE.
aSignificantly different from Negative control group at p¢0.05 by Duncan grouping
bSignificantly different from Positive control group at p<0.05 by Duncan grouping
(P)0.05)(Table 7). A2 A9 Ve FRE @ AL e A
Zy Ao F-pE R Al 1 1 AY Ui ~ofe Ho M FAHETEG fFo A okt
ol A frelall S7ketden], Fdere 438 (p<0.05)(Table 9).
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2) K29 MEA|(Gingivitis severity index)
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o Bl &R AP He AT Al T 25 Ui
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vz vEiE F T B foa o
FTHP€0.05)(Table 10, Figure 4).



Table 8, Six-month study of mouthrinses as adjunct to toothbrushing: Gingival index score according to the

tooth position

Negative control group

Positive control group

Experimental group

GI
n Mean=*SE n Mean=*SE n Mean=+SE

All teeth 362 356 363
at baseline 0.159£0.008 0.159£0.008 0.158%£0.008
after 1 Month 0.532£0,014" 0,501%0,014* 0,45410,012%b
after 3 Month 0.712£0.015# 0.6160,014%2 0.530%0.012#2b
after 6 Month 0.856+0,0151 0.696£0.013 14 0.619£0,013 %2>
Upper anterior teeth 78 76 78
at baseline 0.13970.346 0.134%0,341 0.135+0.348
after 1 Month 0,4297+0,624* 0.373£0.564" 0.345%0,506"
after 3 Month 0.607%0,647% 0.48510,625% 0.449%0,506 4
after 6 Month 0.756%0.6581 0.58310,591 1= 0.51740,553 =
Upper posterior teeth 104 101 104
at baseline 0.181£0.386 0.190£0.393 0.193%£0.403
after 1 Month 0.644=0.708* 0.618=0.706* 0.569=0.615*
after 3 Month 0.838+0,711# 0,741£0,664#2 0.63010,540#2b
after 6 Month 0.960£0,6991 0.817£0.737 0.718+£0.6001>
Lower anterior teeth 76 77 77
at baseline 0.112%+0.316 0.108+0,318 0.117+0.322
after 1 Month 0.43610,619* 0,418+0,791* 0.375%0.519*
after 3 Month 0.5940.639¢ 0.478=+0,602#2 0.41810,552
after 6 Month 0.72620.6441 0.600%0,595%= 0.511%0,607f1ab
Lowerposterior teeth 104 102 104

t baseline 0,188%0.391 0.185%0.389 0.170£0.376
after 1 Month 0.566+0.677* 0.56210.663* 0.480=0,564*>
after 3 Month 0.75240,681* 0.693+0,635% 0.575%0.611%sb
after 6 Month 0.9220.6951 0.747+0,597° 0.675+0,65513b

n; No, of teeth included in each group.

*Significantly different from Baseline at p<0.05 by Duncan grouping

#Significantly different from Month 1 at p{0.05 by Duncan grouping

YISignificantly different from Month 3 at p¢0.05 by Duncan grouping

aSignificantly different from Negative control group at p¢0.05 by Duncan grouping

bSignificantly different from Positive control group at p£0.05 by Duncan grouping
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oF4 7t 2] F9I% Aol 2 LehSIERP (0.09)
(Table 11, Figure 5),
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Table 9, Six-month study of mouthrinses as adjunct to toothbrushing: Gingival index score according to the

tooth surfaces

Negative control group

Positive control group

Experimental group

Gl

n Mean=tSE n Mean=*SE n Mean=*SE
All teeth 2172 2136 2177
at baseline 0.15910,008 0.15910,008 0.158+0.008
after 1 Month 0.532+0.014* 0.501£0,041* 0.454+0,012%b
after 3 Month 0,712%+0.015# 0.616%0,014#2 0.53010.012%2b
after 6 Month 0.856+0.0151 0.696%0.0131a 0.619£0,013 b
Bucco-proximal 724 712 726
at baseline 0.144+0.013 0.149£0.014 0.163+0.014
after 1 Month 0.586+0.025* 0.528+0,.024" 0.497+£0.021™
after 3 Month 0.8227%0,025% 0.674£0,023# 0.596+0,021 £4b
after 6 Month 0.938%0,0251 0.735%0,0221= 0.716+0.023 12
Buccal 361 356 363
at baseline 0.1391+0,018 0.1441+0,019 0.141%+0.019
after 1 Month 0.368+0.033" 0.312+0,024* 0.303£0.028"
after 3 Month 0.450£0.034 0.3324+0.02%° 0.3221+0.027~
after 6 Month 0,62240,0371 0,447%0,031%a 0.408+0,0301a
Linguo-proximal 724 712 725
at baseline 0.16410.014 0.194+0.015 0.183+0.014
after 1 Month 0.619£0,025* 0.602+0,025* 0.551£0,022*
after 3 Month 0.858+0.024% 0.784+0.025%2 0.656+0,021 #ab
after 6 Month 0.9890.024" 0.847+0,0261= 0.73340,022b
Lingual 362 356 363
t baseline 0.202%0.021 0.126%+0.018 0.113+0,017
after 1 Month 0,412+0.034* 0.389£0,033" 0.324%£0.027*
after 3 Month 0.464£0.035 0.447%0.033 0.355+0,027#ab
after 6 Month 0.660%0.0361 0,565+0,0321a 0,405+0,0291ab

n; No, of teeth included in each group.
*Significantly different from Baseline at p¢0.05 by Duncan grouping
#Significantly different from Month 1 at p¢0.05 by Duncan grouping
YISignificantly different from Month 3 at p¢0.05 by Duncan grouping
aSignificantly different from Negative control group at p¢0.05 by Duncan grouping
bSignificantly different from Positive control group at p<0.05 by Duncan grouping
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Table 10, Gingival severity index score during the experiment period

n Pre-prophylaxis Month 1 Month 3 Month 6
Negative o #

13 0.404%0.029 0.001%0.001 0.086£0.015 0.125%0.019 0.138£0.015%
control group
Positive .

13 0.453%0.058 0.001%0.001 0.052%0.010™ 0.075£0.014 0.0901£0.013%2
control group
Experimental N ‘
group 13 0,425£0,061 0.004%0,002 0.034£0.005™ 0.05940,009° 0.072%0.009%2

n; No of teeth included ineach group. Values are ecpressed in Mean®SE
*Significantly different from Baseline at p¢0.05 by Duncan grouping

#Significantly different from Month 1 at p{0.05 by Duncan grouping

aSignificantly different from Negative control group at p{0.05 by Duncan grouping

05T

nat 4 MNegdive comenl prog
M- Posiive comeol grosp
o Expenmenial group

03+

:

0x-+

it

L

¥
Pre-propiviasm Beelime

i
hofoaily 1 Mboaib 3

Experment peraed

Sboaih G

Figure 4, Change in Gingivitis severity index score during the experiment period,

Table 11, Discoloration index score during the experiment period

n Baseline Month 1 Month 3 Month 6
Negative

13 8.410.7 8.810.7 9.2%0.7 9.8+0.7
control group
Positive N

13 8.2%0.7 9.7%0.8 11.6+0,6™ 14,140,574
control group
Experimental

P 13 8.410.7 9.3+0.6 10.1+0.6 11,940,770

group

n; No of teeth included in each group, Values are expressed in Mean®SE,
*Significantly different from Baseline at p¢0.05 by Duncan grouping

fISignificantly different from Month 3 at p¢0.05 by Duncan grouping

aSignificantly different from Negative control group at p{0.05 by Duncan grouping
PSignificantly different from Positive control group at p{0.05 by Duncan grouping
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Figure 5. Change in Discloration index score during the experiment period,

Table 12, Prevalence(%) of side effect in oral cavity during the experiment period

Ulcer Tongue accumulation Burning sense Bad taste Desquamation Total
Negative
0 27 0 0 0 2.7
control group
Positive
) 0 19.4 0 8.3 5.5 33.3
control group
Experimental
0 8.3 0 2.7 0 11.1
group
. Tomgee deposition
. . fad taste
3G+
[ Desgusmation
PEl m
Magabive comirol group | Posilive conlral groap Expenmestal groip
Cirdap
Figure 6, Side effects in oral cavity during the experiment period,
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-Abstract-

A Clinical Trial of Dextranase-Containing Mouthwash on the
Inhibition of Plague Formation and Gingivitis

Woo-Sung Song, Eun-Ju Son, Do-Man Kim?, Hyun-Ju Chung

Department of Periodontology, College of Dentistry and Dental Science Research Institute,

aDepartment of Biochemical Engineering, College of Engineering, Chonnam National University

A novel glucanhydrolase(DXAMase) from a mutant of Lipomyces starkeyi(KSM 22) has been shown effective
in hydrolysis of mutan, reduction of mutan formation by Streptococcus mutans and removal pre-formed
sucrose-dependentadherent microbial film and DXAMase has been strongly bound to hydroxyapatitie. These
in vitro propetties of Lipomyces starkeyi DXAMase are desirable for its application as a dental plaque control
agent,

This study was performed to determine the adjunctive oral hygiene benefits and safety of
dextranase(Lipomyces starkeyi KSM 22 DXAMase)-containing mouthwash when used alongside normal tooth-
brushing. This 6-month clinical trial was placebo-controlled double-blind design evaluating 1U/ml dextranase
mouthwash and 0,12% chlorhexidine mouthwash. A total 39 systemically healthy subjects, who had moderate
levels of plaque and gingivitis were included, At baseline, 1, 3 and 6 months, subjects were scored for plaque
accumulation(Turesky modification of Quingley-Hein's plaque index), gingivitis status(LOe and Silness gingival
index), and tooth stain(Area and severity index system by Lang et al), Additionally, oral mucosal examinations
were performed and subjects questioned for adverse symptoms. Two weeks after pre-experiment examina-
tions and a professional prophylaxis, the subjects provided with allocated mousewash and instructed to use 20-
ml volumes for 30s twice daily after toothbrushing.

All the groups showed significant increase in plaque accumulation since 1 month of experiment, During 6
months' period, the Dextranase mouthwash group showed the least increase in plaque accumulation, com-
pared to the Chlorhexidine mouthwash and placebo groups. As for gingival inflammation, all the groups
showed significant increase during 6 months of experiment, The Experimental group(Dextranase mouthwash)
also showed the least increase in gingival index score, compared to the Positive control(Chlorhexidine mouth-
wash) as well as the Negative control(placebo) groups, Whereas the tooth stain was increased significantly in
the Positive control group, compared to the baseline score and the Negative controlgroup since 3 months of
mouthrinsing, It was significantly increased after 6 months in the Experimental group, still less severe than the
Positive control group. As for the oral side effect, the Experimental group showed less tongue accumulation,
bad taste, compared to the Positive control group .

From these results, mouthrinsing with Lipomyces starkeyi KSM 22 dextranase provided adjunctive benefits to

toothbrushing, comparable to 0,12% chlorhexidine mouthwash in inhibition of plaque accumulation and gingi-
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val inflammation and local side effects were if anything less frequent and less intense than chlorhexidine, with
long-term use of the mouthwash,
All data had provided positive evidence for Lipomyces starkeyi KSM 22 dextranase as an antiplaque agent

and suggested that further development of dextranase formulations for plaque control are warranted.

388



