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Table 1, Plaque thickness score by Silness & Lée plaque index during the experiment period

n Baseline Week 1 Week 2 Week 3
Placebo 13 0.147£0.011 0.614£0.019* 0.791£0.019* 1.180%0.0261
Chlorhexidine 13 0.137£0.011 0.396%0,017* 0.500+0,017% 0.769£0.019"*
Dextranase 13 0.151%0.011 0.306£0,014*P 0.416£0,016*> 0.535%0,01672b

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 Week 1 at p<0.05 by Duncan grouping
YISignificantly different from Week 2 at p¢0.05 by Duncan grouping
aSignificantly different from Placebo group at p<0.05 by Duncan grouping
PSignificantly different from Chlorhexidine group at p<0.05 by Duncan grouping
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Figure 2. Change in plagque thickness score by Silness & Loe plaque index during the experiment period,

Table 2, Increase in plaque thickness score by Silness & Loe plaque index during the experiment period

Baseline~Week 1 Week 1~Week 2 Week 2~Week3
Placebo 0.468+0.021 0.176%0.021 0.389+0.024
Chlorhexidine 0.259+0.019 0.103+0.020 0.269+0.019
Dextranase 0.156%0.0174b 0,110%0,018 0.119%£0,018%P

Values are expressed in Mean=£SE.
aSignificantly different from Placebo group at p<0.05 by Duncan grouping
bSignificantly different from Chlorhexidine group at p{0.05 by Duncan grouping
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Table 3, Three-Week study of mouthrinses in human experimental gingivitis

score according to the tooth position

: Silness & Lée plaque index

PI Placebo Chlorhexidine Dextranase
n Mean=®SE n Mean=*SE n Man=*SE

All teeth 178 178 179
at baseline 0.147%0.011 0.137%0.011 0.151%0.011
after 1 Week 0.614%0.019" 0.39610.017*% 0.306£0,014™b
after 2 Week 0,791£0,019% 0.500£0.017%2 0.416%0,016%4b
after 3 Week 1.180+0.0261 0.769%0.0191=2 0.535+0,016%ab
Upper anterior teeth 39 39 37
at baseline 0.0941+0.019 0.081+0.018 0.140£0.023
after 1 Week 0.43240.035" 0.291£0,033™ 0.230%0,028"
after 2 Week 0.624%0.036% 0.423+0.051 %= 0.297+0 032:h
affer 3 Week 0.72740,035" 0.5640,05512 0.3290,0322b
Upper posterior teeth 50 48 52
at baseline 0.150£0.021 0.16310.022 0.141%+0.019
after 1 Week 0.705%0,037* 0.511£0,037* 0.404+0.029*b
after 2 Week 0.987+0.038* 0.576£0.036* 0.577%0.032%4
after 3 Week 1,510%0.0491 0.830%0,03612 0.651%0,0312>
Lower anterior teeth 39 39 38
at baseline 0.1331+0.022 0.120+0.021 0.13210,022
after 1 Week 0,44410.038" 0.329£0,034™ 0.189+0,026*P
after 2 Week 0.586+0,038% 0.4060.035" 0.26310,029%b
affer 3 Weel 0.803+0.042" 0.658+0,0381 0.447+0,033 120
Lower posterior teeth 50 52 52
at baseline 0.1971+0.023 0.16710.021 0.183+0.022
after 1 Week 0.8000,037* 0,42470,033* 0.3490.028"
after 2 Week 0.887+0.036 0.558£0.031%2 0.452+0,029%4b
after 3 Week 1.497+0.051" 0.949+0,03472 0.631%0,028 12>

n; No, of teeth included in each group.

*Significantly different from Baseline at p{0.05 by Duncan grouping
*Significantly different from Week 1 at p¢0.05 by Duncan grouping
YISignificantly different from Week 2 at p{0.05 by Duncan grouping
aSignificantly different from Placebo group at p{0.05 by Duncan grouping

bSignificantly different from Chlorhexidine group at p{0.05 by Duncan grouping
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Table 4, Three-Week study of mouthrinses in human experimental gingivitis
score according to the tooth position

: Silness & Loée plaque index

PI Placebo Chlorhexidine Dextranase
n Mean=®SE n Mean=tSE n Man=*SE

All teeth 1068 1068 1074
at baseline 0.147%0.011 0.137%0.011 0.151%0.011
after 1 Week 0.61410,019* 0.39610,017* 0.30610,014*b
after 2 Week 0,791+0.019% 0,500%0,017%2 0.41610,016%2b
after 3 Week 1.180+0.0261 0.769+0.0191a 0.535%0,016%2p
Upper anterior teeth 356 356 358
at baseline 0.1291+0,018 0.1351+0.018 0.137+0.018
after 1 Week 0.64610,031* 0.477+0,032% 0.360%0,026%P
after 2 Week 0.952£0,034* 0.584+0.032#2 0.550+0.029 %2
after 3 Week 1.3341+0,0451 0.899+0,02912 0.704=0.027%ab
Upper postetior teeth 178 178 179
at baseline 0.056%0,017 0.073%0.019 0.0611£0.018
after 1 Week 0.360%0.043" 0.247%0.038™ 0.140£0.026*
after 2 Week 0.64610,054 % 0.292+0.03% 0.184+0.029°
after 3 Week 0.921+0.0731 0.511+0,045%2 0,21240,0312>
Lower anterior teeth 356 356 358
at baseline 0.2471+0.023 0.19410.021 0.229+0.022
after 1 Week 0.757£0.033* 0.163£0,031™ 0.439+0.027*
after 2 Week 0.899+0.026% 0.635+0.027% 0.556%0,028™b
after 3 Week 1.30610,0371 0.919£0,029a 0.673+0,025%ab
Lower posterior teeth 178 178 178
at baseline 0.073%0.019 0.090£0.022 0.112+0.024
after 1 Week 0.52310,049* 0.249+0,035" 0.21240,031*
after 2 Week 0.57310.043 0,270£0.036* 0.218£0.031°
after 3 Week 0.876+0.0601 0.4060,047 %= 0.378%0.03912

n; No, of teeth included in each group.

*Significantly different from Baseline at p{0.05 by Duncan grouping
#Significantly different from Week 1 at p{0.05 by Duncan grouping
fISignificantly different from Week 2 at p¢0.05 by Duncan grouping
aSignificantly different from Placebo group at p<0.05 by Duncan grouping

bSignificantly different from Chlorhexidine group at p{0.05 by Duncan grouping

Table 5. Plaque area score by Turesky modified Quigley-Hein plaque index during the experiment period

Pre-prophylaxis Baseline Week 3
Placebo 13 2.178+0.241 0.628+0.024 3.814+0,038*
Chlorhexidine 13 2.275+0.179 0.609%0.022 1.697+0.039%
Dextranase 13 2.408+0.274 0.64310.023 1.969+0.042%b

n; No of subjects in each group. No. of subjects for Pre-exp score is 9.

Values are expressed in Mean=£SE.

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

aSignificantly different from Placebo group at p<0.05 by Duncan grouping

PSignificantly different from Chlorhexidine group at p<0.05 by Duncan grouping
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Figure 3. Change in plaque area score by Turesky-Quigley-Hein plaque index during the experiment period

Table 6, Three-Week study of mouthrinses in human experimental gingivitis : Turesky-Quigley-Hein plaque

index by according to the tooth position

PI Placebo Chlorhexidine Dextranase
n Mean=®SE n Mean=*SE n Man=+SE

All teeth 178 178 179
at baseline 0.6281+0.024 0.60910,022 0.643£0.023
afier 3 Week 3.81420.038" 1.697+0,039" 1.969£0,042"4
Upper antetior teeth 39 39 37
at baseline 0.620%0.055 0.568+0.051 0.671%0.054
after 3 Week 4.013%0,001" 1.513+0,080% 2,0860,008
Upper posterior teeth 50 48 52
at baseline 0.823%0.050 0.663%0,0412 0.734%0.046
after 3 Week 3.713%0.072" 1.7990,085" 1.923+0,086"b
Lower anterior teeth 39 39 38
at baseline 0.50410,046 0.543+0.047 0.408%0,040°
after 3 Week 3.957+0.097* 1,701+0,084% 2.158+0.095%b
Lower postetior teeth 50 52 52
at baseline 0.53710.038 0.63810.038 0.702+0.0412
after 3 Week 3.647+0.061* 1.7371+0.060™ 1.7921+0,058™

n; No. of teeth included in each group.

*Significantly different from Baseline at p¢0.05 by Duncan grouping
3Significantly different from Placebo group at p<0.05 by Duncan grouping
bSignificantly different from Chlorhexidine group at p{0.05 by Duncan grouping
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Table 7, Three-Week study of mouthrinses in human experimental gingivitis : Turesky-Quigley-Hein plaque

index by according to the tooth surfaces

PI Placebo Chlorhexidine Dextranase
n Mean=®SE n Mean=tSE n Man=*SE

All sutfaces 1068 1068 1074

at baseline 0.628+0.024 0.609£0.022 0.64310.023
afier 3 Week 3.814%0,038" 1.697+0,039" 1.9690,042
Bucco-proximal 356 356 358

at baseline 0.66910.043 0.539%0.035* 0.592%0.039
after 3 Week 4,281+0,060* 2.093+0,072% 2.36310,080™>
Buccal 178 178 179

at baseline 0.455£0.062 0.382£0,044 0.391+0.057
after 3 Week 4.6390.101" 1.79240,103™ 2.01740,117%b
Linguo-proximal 356 356 356

at baseline 0.7611+0,041 0.829+0,040 0.872%0.039
after 3 Week 3.5421+0.059" 1.506+0.056% 1.810£0,056">
Lingual 178 178 179

at baseline 0.455+0,047 0.534£0.055 0.53610.050
after 3 Week 3.197+0,097* 1.191+0,079™ 1.453£0,086%P

n; No, of teeth surface included in each group.

*Significantly different from Baseline at p{0.05 by Duncan grouping
#Significantly different from Week 1 at p{0.05 by Duncan grouping
fSignificantly different from Week 2 at p¢0.05 by Duncan grouping
aSignificantly different fromPlacebo group at p{0.05 by Duncan grouping

bSignificantly different from Chlorhexidine group at p{0.05 by Duncan grouping

Table 8, Plaque thickness severity index score by Silness & Loe during the experiment period

n Baseline Week 1 Week 2 Week 3
Placebo 13 0.023£0.006 0.060+0,007* 0.075%0.009 0.086+0.007
Chlorhexidine 13 0.020%0.005 0.041%0.012 0.060£0.011 0.075£0.007
Dextranase 13 0.019£0.003 0.038+0,004" 0.054+0.005" 0.061£0,005*

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 Week 1 at p{0.05 by Duncan grouping
aSignificantly differnet from Placebo group at p<0.05 by Ducan grouping
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Figure 4, Change in plagque thickness severity index score by Silness & Loe during the experiment period

Table 9, Plaque area severity index score by Turesky-Quigley-Hein plaque index during the experiment period

n Baseline Week 3
Placebo 13 0.078%+0.013 0.5380,050"
Chlorhexidine 13 0.076%0.008 0.290%0.038™
Dextranase 13 0.077%0.010 0.319£0,035™

n; No of subjects in each group.

Values are expressed in Mean£SE.

*Significantly different from Baseline at p{0.05 by Duncan grouping
aSignificantly different from Placebo group at p{0.05 by Duncan grouping
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Figure 5. Change in Plaque area severity index score by Turesky-Quigley- Hein plaque index during the
experiment period,

o] LY o] A Eole e stk A1 ol Bl freJshAl SEktHp(0.05)(Table 10, Figure

39 placebo oA HZ =7t F7H3Ee] dex- 10). 7|1ZP8 Z71&-& baselined| A& 2+ 7kl
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Table 10, Gingival index score during the experiment period

n Pre-prophylaxis Baseline Week 1 Week 2 Week 3
Placebo 13 0.147%0.069 0.178%0.012 0.473%0.019" 0.694%0,019° 0.84410.0191
Chlorhexidine 13 1.344%0,097 0.16740.011 0.395+0,017%  0.536+0,019™ 0.694%0,018™
Dextranase 13 1.178£0.091 0.171%£0.012 0.273£0.014™b 0.341£0,015%P 0.442+0,015%b

n; No of subjects in each group. No. of subjects in Pre-exp score is 9.

Values are expressed in Mean=£SE.

*Significantly different from Baseline at p¢0.05 by Duncan grouping
#Significantly different from Week 1 at p¢0.05 by Duncan grouping
YISignificantly different from Week 2 at p{0.05 by Duncan grouping
aSignificantly different from Placebo group at p<0.05 by Duncan grouping
bSignificantly different from Chlorhexidine group at p{0.05 by Duncan grouping
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Figure 6. Change in gingival index score during the experiment period,
Table 11, Increase in gingival index score during the experiment period
Baseline~Week 1 Week 1~Week 2 Week 2~Week 3
Placebo 0.295%0.021 0.214%£0,026 0.158£0.024
Chlorhexidine 0.229%0,019* 0.139£0.024° 0.1591+0,024
Dextranase 0,10310,0172P 0.07420,0202P 0.094£0.021

Values are expressed in Mean=£SE.
aSignificantly different from Placebo group at p<0.05 by Duncan grouping
bSignificantly different from Chlorhexidine group at p{0.05 by Duncan grouping

F~23F Alo]of|&= dextranasei©] chlorhexidines® oAM= Al T EF A8 15 THE F-25H S}
o H]3} S7F&0] WAUATHp(0.05)(Table 11), BFATHP(0.05). 3HH, dextranaseT>S LE X]o}o]

7} o} RYH 2 X)& FFEE X 2 oA A BE 7 ol sl ol st wekon,
o} o] ARF7} FAF vlel R Al7]ol] Wik chlorhexidines™ et A 5-e} 3ot x| H-of A
o1, dextranasext-& “gef 259} 3fef | = placebool] Ml FolaHA| sikord shet x4
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Table 12, Three-Week study of mouthrinses in human experimental gingivitis : Loe & Silness gingival index

score according to the tooth position

Gl Placebo Chlorhexidine Dextranase
n Mean=*SE n Mean=*SE n Man=£SE

All teeth 178 178 179
at baseline 0.178%0.012 0.1671+0.011 0.171£0.012
after 1 Week 0.473%0,019* 0.395£0,017* 0.2730,014*b
after 2 Week 0.694%0,019% 0.536+0.019%2 0.341£0,015%b
after 3 Week 0.84410,0191 0.3417£0,015%0 0.442%0,015%
Upper anterior teeth 39 39 37
at baseline 0.158+0.024 0.141%+0.023 0.126=£0,022
after 1 Week 0.3851+0.033* 0,3251+0,032" 0.203%0,028*
after 2 Week 0,444+0,036% 0.39310.035 0.239%0,029%>
after 3 Week 0.5900,034" 0.568+0.0371 0.288+0,030#+b
Upper posterior teeth 50 48 52
at baseline 0.2001+0,023 0.222£0.025 0.221£0.024
after 1 Week 0.637%0.039" 0.43110.033" 0.346+0,027*
after 2 Week 0.907£0,039*% 0.608£0,035# 0.4260,030
after 3 Week 1.023%0,036" 0.847+0,035% 0.494+0.0287P
Lower anterior teeth 39 39 38
at baseline 0.133£0.022 0,115£0.021 0.145+0.023
after 1 Week 0,295£0,031% 0,265%+0,031* 0.194%0.026*
after 2 Week 0.474%0,0235% 0.406%0,034" 0.2720,031*h
after 3 Week 0.624+0.0401 0.483 10,035 0.390+0,0321ab
Lower posterior teeth 50 52 52
at baseline 0.207%0.023 0.173%0.021 0.173£0.021
after 1 Week 0.620£0,038" 0.513£0,037* 0.308£0.026*P
after 2 Week 0.847£0,036° 0.673%0.039%2 0.378£0.0272P
after 3 Week 1.033%0.035" 0.805%0,034 1 0.35940,0291ap

n; No, of teeth included in each group.

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

*Significantly different from Week 1 at p¢0.05 by Duncan grouping

YISignificantly different from Week 2 at p{0.05 by Duncan grouping

aSignificantly different from Placebo group at p{0.05 by Duncan grouping

bSignificantly different from Chlorhexidine group at p{0.05 by Duncan grouping

STHP(0.05)(Table 12). 7+ XHHEE chlorhexi- 1579} 37 $of] A= A7 357 T F-2f 5t

dinet& ¥ 15~3F0] 2A ok F718k9d
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02 FoH AFolE R AHp(0.05)(Table 14,
Figure 7).

Sl %952 M(p(0.05), dextranase
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£ ZUTHP)0.05)(Table 15, Figure 8).
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Table 13, Three-Week study of mouthrinses in human experimental gingivitis : Lée & Silness gingival index
score according to the tooth surfaces

Gl Placebo Chlorhexidine Dextranase
n Mean=®SE n Mean=tSE n Man=*SE

All surfaces 1068 1068 1074

at baseline 0.178£0.012 0.167£0.011 0.171£0.012
after 1 Week 0.473+0.019* 0.395+0,017* 0.273£0,014%>
after 2 Week 0.6940,0197 0.536+0,019%2 0.341%0,015#ab
after 3 Week 0.844+0,0191 0.341+0,015%aP 0,44240,015%=
Bucco-proximal 356 356 356

at baseline 0.1660,019 0.1490,019 0.18410,021
after 1 Week 0.514+0,032* 0.3900,029* 0.289%0,024*ab
after 2 Week 0.722%0,033 0,494£0,031 % 0.3830,026 b
after 3 Week 0.893+0,032" 0.722£0.029= 0.512£0,0261p
Buccal 178 178 179

at baseline 0.073%0.019 0.157£0.0272 0.095%0.022
after 1 Week 0.3380,041* 0.343£0.039" 0.173%0.028®
after 2 Week 0.573+0.048% 0.3820,0412 0.274%0,034*
after 3 Week 0.685+0,049 0.5230,0451= 0.37410,033%P
Linguo-proximal 356 356 358

at baseline 0.21410,022 0.185%0,021 0.22410,022
after 1 Week 0.464+0,035* 0.3650,029* 0.30210,025%
after 2 Week 0.730+0.034# 0.598+0.033%*% 0.341+0,026*>
after 3 Week 0,924+0,0331 0.679%0,03212 0.542%0,0271ab
Lingual 178 178 179

at baseline 0.2360.032 0.174%0,029 0.11740,024
after 1 Week 0.579+0,045* 0.517+0,045* 0.28510,034%
after 2 Week 0.847+0,036 0.646+0,049% 0.324+0,035
after 3 Week 1.033%0.035" 0.691+0.038 0.41170,0377%>

n; No, of teeth included in each group.

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

#Significantly different from Week 1 at p{0.05 by Duncan grouping
YSignificantly different from Week 2 at p¢0.05 by Duncan grouping
aSignificantly different from Placebo group at p<0.05 by Duncan grouping

bSignificantly different from Chlorhexidine group at p{0.05 by Duncan grouping
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Table 14 Gingivitis severity index score during the experiment period

n Baseline Week 1 Week 2 Week 3
Placebo 13 0.025£0.005 0.057+0.008" 0.080+0.013 0.105%0,005"
Chlorhexidine 13 0.023+0.006 0.052+0.005* 0.073+0.013 0.0860,009
Dextranase 13 0.026%0.005 0.051£0.007* 0.06310.010 0.071£0.0107

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 Week 1 at p<0.05 by Duncan grouping
aSignificantly differnet from Placebo group at p<0.05 by Ducan grouping
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Figure 7. Gingivitis severity index score during the experiment period,

Table 15, Discoloration index score during the experiment period

n Baseline Week 3
Placebo 13 8.915+0.911 9.515%0.625
Chlorhexidine 13 8.36910.688 15.87710,487*
Dextranase 13 8.53910.784 12,569%0.765"

n; No, of teeth included in each group. Values are expressed in Mean=®SE.
*Significant from Baseline at p{0.05 by Duncan grouping
aSignificantly different from Placebo group at p¢0.05 by Duncan grouping
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Figure 8. Change in discoloration index score during the experiment period.
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Table 16, Prevalence (%) of side effect in oral cavity during the experiment period

Ulcer Tongue accumulation Burning sense Bad taste Desquamation Total
Placebo 0 5.5 0 2.8 0 8.3
Chlorhexidine 0 44.4 0 13.8 16.6 75.0
Dextranase 0 8.3 0 28 5.5 16.6
i) —
T . Tomag e accumukalios
. Badl taste
AN+
L—_I Dl s om

.........................

Chboraocndioe

[Creslramins

Figure 9. Prevalence (%) of side effect in oral cavity during the experiment period.
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-Abstract-

The Effect of Dextranase-Containing Mouthwash
in Human Experimental Gingivitis

Eun-Ju Son, Young-Jun Kim, 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 from a mutant of Lipomyces starkeyi(KSM 22) has been shown effective in hydroly-
sis of mutan, reduction of mutan formation by Streptococcus mutans and removal pre-formed sucrose-depen-
dent adherent microbial film and Lipomyces starkeyi KSM 22 dextranase has been strongly bound to hydroxya-
patitie, These in vitro properties of Lipomyces starkeyi KSM 22 dextranase are desirable for its application as a
dental plaque control agent,

This study was performed to determine oral hygiene benefits and safety of dextranase(Lipomyces starkeyi
KSM 22 dextranase)-containing mouthwash in human experimental gingivitis, This 3-week 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, 2 and 3 weeks, subjects were scored for plaque(Silness and Lde plaque index and
plaque severity index), gingivitis(Lde and Silness gingival index), and at baseline and 3 weeks of experiment,
subjects were scored for plaque(Turesky-Quingley-Hein's plaque index and plaque severity index), 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 examinations and a profes-
sional prophylaxis, the subjects provided with allocated mousewash and instructed to use 20-ml volumes for
30s twice dailywithout toothbrushing. All the groups showed significant increase in plaque accumulation since
1 week of experiment, During 3 weeks' period, the dextranase group showed the least increase in plaque
accumulation of Silness and LOe plaque index, compared to the chlorhexidine and placebo groups, but
chlorhexidine group showed the least increase inplaque accumulation of Turesky-Quingley-Hein's plaque
index. As for gingival inflammation, all the groups showed significant increase during 3 weeks of experiment,
The dextranase group also showed the least increase in gingival index score, compared to the chlorhexidine as
well as the placebo groups, Whereas the tooth stain was increased significantly in the chlorhexidine group,
compared to the baseline score and the placebo group since 3 weeks of mouthrinsing. It was significantly
increased after 3 weeks in the dextranase group, still less severe than the chlorhexidine group. As for the oral
side effect, the dextranase group showed less tongue accumulation, bad taste, compared to the chlorhexidine
group,

From these results, mouthrinsing with Lipomyces starkeyi KSM 22 dextranase was comparable to 0.12%
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chlorhexidine mouthwashin inhibition of plaque accumulation and gingival inflammation and local side effects
were if anything less frequent and less intense than chlorhexidine, in human experimental gingivitis, All data
had provided positive evidence for Lipomyces starkeyi KSM 22 dextranase as an antiplaque agent and suggest-

ed that further development of dextranase formulations for plaque control are warranted,
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