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x| 2ol & varnish MX| HF2

XEl MiE A X2GFH SAFTE
eistof st o+
Agdttn AHAgs AFrEeGad
Y2 - HWYHE

= Xt g AR, = &3l 9 AAAE oHF
2 stA e AR ekokemd, mlAFel] o
1.4 £ Aol AL AAS T oy whdr| el
II. A3Ala o 4y g A=A o4 vl AdEel] o3& AzelAe] o
m. Ag4+ M obd =Ae diite] =Ham glow,
V. &% 49 x4k Hoppenbrouwers 592 A Aol =&
v.4d & A @& A2 Aotdo]l WAl A4

Fx T4 Aol vl # ot H sty
AT 25 2w A9 #Holdel g AT+ 19704
o A 19751 Alelell kA AAY  ZHE
I. A = (filamentous rods) % £3% Actinomyces
‘ viscosus (A . viscosus) ¢ Actinomyces naeslun-
A ZE] AJH 4 W EL AS5HER dii (A .naeslundii) ol g A7t Ha=
Zl43e Z2AQl vk, 2w $4le A o}, Jordan® Hammond®+= A.viscosusS}
o2 ag#q FE W e AJF 4 A naeslundiizt APFEANA HTH FALE
F NFA s vls] BAAHor Fristn Q) frakgbeby B33k, Sumney®t Jordan®-2
o}, Aol gl A" AHATF FolA A
oy QR Xo wil rzEeo AAAE viscosusS¢ A . naeslundiiz} vtz o3 AZ 5
&z = A, odga e ¥5HE: 9 gl s BT Streplococcus wmutans(S.
Ao 4 7 ARaAE AT 4] mutans) 7t FL¥ TAAEE °lF2 Uekx
xyEZe F3 wW4ir H 4 glew, x4 Buslgleny, Syed "2 fluorescent anti-
$Ae AZeFo FAH TN Hop A2 body techniques& ©|&3le] x|wl w4 oj 4]
17ke) 4R Fog v F83d HAE AA AEE FHor FAd] A viscosus7t AA
A = Aoy, TF9 40%°l45 AA3N AL Basict,
AT $Ao] Aoz g ol ey} o] Fel Ellen ¥ Actinomyces?t 3|

* & AeY TP 1991895 A7 g5t ol FoiHE.
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oo

<+ FA 4 FFol FAlgle]l AEE UG
stglev, Brown 592 A 4|w4r)
A Lol Actinomyces7} 23|2 wro] A
5k Rasgict. 22{ 22 Ellen 592
S.mutans®t Lactobacillus7t #Z  z] el
A EANG A AW $4E T s
ot Badled S mutansol] i
AHE T dF7} of FoiF T},
Brown 59& x&W 4% 27|
P42 FB3o],

o}
St
44

e

ul O
e

4 o]
e A
S.mutans?t 2718 2o
A "A 3 vebdetr Baslga,
Keltjens 5192 x&w ¥4 E soft lesion}
hard lesiono. 2 -F8-3}od, soft lesionoll4] S.
mutans7t VA8 wo] velhini,
surface®} caries-free surface A}o}oll+
gk Abo] 7} gk B wdtglc,

Aol AL AWetr] AsiMe FLEE,
FAHAZ 5o uo] &3 AlEEHo o
o, iAol 3 el AL ol W
Bz 8dog AREE I Qe

A2 A ot 2712 gde] gl 1
A ool ALEZFY WUAZA A= AL
stetaa Fejager vE 4 glow,
2lA4el oz Ay AeE: AAL o
AAY AEAR ATHo] EHA gz E
ook gheh. 24 ok Alojawyoz AAE
T AHe A dEE Fo T o]n
&5 v AT Al Warl wAgEA

ol

hard lesion

#9)

ok

AN e s o

BEE 3= Aolw, HAY EiLewy 774
HA FHE F= Ao,
gtAe] AEL FE S mutanse] Al

2 FHE 79, ol S.mutans7t Ao} 4
o Aol FH HAdFoE A&ty 4Fs7
ol ch?, A ol A S.mutansE A7 5}
e FHoz IFAE Edol} A, 34 5
off FFAIA AHEEA 0w, o] F okx]|of1nvo]
v REFEg o518, A3 R]19),
u XAW 5 Fete] ALAch. S.mutans
< A ¥ g lxol wat 9F 7
7t Fd AFHez AAEtY A 1A
23qbol] Aj7Eedo] o] F-ofFlcpretszy,
S.mutans< Aol A at Fakdtele £4

EE Ao
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< Az ed, (A9
mutanss Aoz AAsed ANG ol
2 A Aotwo] did FEH 17§
o AFeA £ AL & 4 Ut =% &Y

oluf Ae & vidgel g Tde ol

A EoA S,

HEt o= wlAgel HAE 1 dHe
wl% Bahe Aoz vehgro,
Aol opEsl AsHez widE

varnish7} 74ks]o] AJopellAl w]E-E A of
e dlol gle] Al wijer z3g W
I 9\1;‘.“,23—29).

744 2§49 Aeg Hrhke “Two-layer
varnish-sealant combination™& 1x}4 o3&
Sumatra benzoin?*-2%27-29¢|1} Sandarac®®,
%+ Duraphat'? §¢ varnish§ <$dAA=Z
AHgste Al T AESE YA
2 $]o polyurethane varnish® = ¥3}o] X
W akell ") 7]e whgelet. 233l sealant
© A A" AF77E AAAA A45H
o dEE YelWEES 30, FiAY ¥
ol mlzte] sl AHup Ao g AL FF
WA gt o A5 Jepbdche,

2 o= g3 varnishZ polyurethaneol]
&§-A)71 chlorhexidine ¥ fluoride A A& A

1l
K-}
=3

£ A% A 249 Aoke 3T Y
e ATl Aokt JalFel 3

A7 ARAFel olgA WL E B
B5je] chiol AAE Aol ool wmaht
sl

II. d3Mz o YWYy

. AECA
Ao} FE-Eo] glv =3¢ A2HE 7}
A 4041014 6041 74A o] RS dlate B
|

ovf, AY A A XZHe
A+ E S A Ystz modlfled Bass
method2 X a® s 28E H=F I,
DMFT (decay missing filling teeth) R4 0
FE 97tA e deen, HF 3.69% . o
Ao 2292 placebo varnish (17, ®H=

el ALY



), 209% chlorhexidine varnish#(2%), 2.
6% silane fluoride varnish7 (3%) ¢ 3¢oz
viro], ¥ ® 165944 25 48590 w3l
Bkt

2. Varnish AF2XE

A9 AHe S.mutanse) oig &3t

FEsta, dadez e AAdsa F2hgol
Hov], AL varnishel & F§sla bdd
AHlE FA ko] varnishz e UA 77 X%
Hog wWasE AR, 2 dAFdde

chlorhexidine diacetate (Sigma chemical
Co., P.O. Box 14508 St. Louis, U.S.A.)
9} silane fluoride(Vivadent, FL-9494
Schaan, Liechtenstein)& &A%, <24
A & ¥+  polyurethane (Dentin-Protector,
Vivadent, FL-9494 Schaan, Liechtenstein)
< Agslgek. 20%(W/V)  chlorhexidine
-polyurethane varnish ZAoA &35}
AHE3llem, 2.6% silane fluoride-polyur-
ethane varnish+ 7]4%<¢l Fluor-Protector
(Vivadent, FL-9494 Schaan, Liechtenstein)
5 A& et

3. Varnish T X9

varnish =% A, dARo}ls E4} A
Aol gle TF FHvl&E 2o FAA Wz
< A&l Aoz AN e, 7
ojulgHl o AA| 7| oo AHAZE ZA=A]
ZAth. F0]% A &§ varnishE 134 fo&
A2 Exdta AzA7e AL 23
23l9dch. gl 2U#-E polyurethane var-
nishg AMZ¢ 13]& %oz =23n A=A
713, 12417k 5ok AEAE A EEEF F7

AR, 283 153F ARHL AAN=3
4. X2 REf HLY

Az Ao XL FE& A7 A8 AH

AR A UABEL A€ e B ATYE
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—% 7] 93 varnish =% A, 283 I
1,2,4 % 85l b YAtk zhol
¥, Aed 49 B zdxAA AA®

G5 T wedge(Barman’s anatomical
wedges, SDI, Sweden) 2 W& uwe} X
5 WAt

x}-&-d - (Gingival fluid) &
Periopaper (Harco electronics LTD., 770
Bradford street, Winnipeg, Manitoba,
Canada, U.S.A.)E 307 A4+ W
A&7l F Periotron(Harco electronics
LTD., 770 Bradford street, Winnipeg,
Manitoba, Canada, U.S.A.)elA = &
FAsa YAel] Xasiict.

o

crevicular

5. Ol =3 HAL

B i

v wedgeoll AHH AT Ad"e FA
2% gasE: FHsHA 2mle] HHE pre
-reduced Ringer -£¢] Fo] St Al¥ o
%712 Vortex mixeroll4 6027t A Elsio]
Gl Sl A gtk 80% N, 10%
CO,;, 10% H,7F &oi3le 37Ce #7114 )
o}7| (Forma Scientific, Box 649 Marietta,
Ohio, U.S.A.)olAl 104 wtA 34F A3}
Act.

Streptococcus
species, Lactobacillus speciesT 73t 4
3 1009 314 A& AduiAo] 77t HF
3ted 37°C #|A wiF7)ol Al 2-39U 7 i okst
At

Streptococci= 10% CO, ¥ of7]ol A

2

species, Actinomyces

& aly

170
A w) R Abell 2-39 7 Alfeekstn, +
el ol Astetd HARE Fobo] o g B
33 o},
v b =) §% #w] A4 (Indirect

Immunofluorescence method, I.I1.F.)

U7 wedgeol AHFH AW Ad= 2004



9] phosphate-buffered saline(pH 7.2, 0.1M
phosphate, PBS)°o. 2 3A3a¢ict. 343
F4d 2048 77l ohE slide glass $ell
dold] & F7|FoA ARAA AR 1
A8 -20Coll 4 B3I . olv] E3E o]
oe PP checkerboard 47}EAH 2
2 7+ 1:80, 1:160, 1:320, 1:640, 1:
128002 3|Asiion, HHERozE U4
glzgdlo] 49 bovine serum albuming 4
o AEstech o)A A" FHEAHL S
35 AAsnA, 24 FF slidedol 4719
FHAE 20uly dojz=adl F 30EFUd FAY
oA wbEA|A QlakgtFgdo e AAFa 25
pg/mg protein®] fluorescin isothiocyanate
(Isomer 1.B.B.L., Microbiology systems,
US.A)E 77 1:50 % 1:10022 343
Z g 2045 slidedol]l Wojme] 37°Coll A
3087 kA F oAl AR 90%
glycerol 14, §Fdw|Astolr JA3}3
o}, olw] Alg-% &v]7-& BH2-RFL micro-
scope (Olympus optical Co., LTD., Tokyo,
Japan) o}®, Exciter filter (UG-1), Dichroic
mirror DM-400 L-420, additional barrier
filter L-435% A}-&-3}3ict.
g dAo) 23 ubge AL

c

— 1 no response
—(+), + (=) : partial identity
+ . weak response
++ : strong response® 723}
3, o]F ++o]AE counting

0.

6. HABE ZHAl(Modified
Enzyme-linked Immunosorbent Assay)

QAR sk e FYUE 0.02% NaN,7h
S99l 0.1M Na,CO; buffer (pH 9.6) &Y
o2 3438 580nme] EFFH7E HA A
A% %l 0.D. (optical density) 0.3& H&%
o] RAAzich FYEAELE st U3

flat bottom polystyrene microtiter plates

(Dynatech 1-23.29 : Dynatech Lab., Inc.,
Alexandria, Va.)oll 2008 U4& d2 ¥
CO, incubatorelr 37°CE FA|7F #3147

2 29 (W/V) bovine serum albumine] &
49 coating buffer &8 1505 #7}38ke] 4
C WAao]| 2333

Ag Aol platesd 7z wells A 4F
(PBS+Tween 20)-%4o2 33 Aojd F
antibody dilution buffer (PBS-0.05% Tween
20+0.5% BSA+0.02% NaN;) 8oz A
52 A9 Ay ALAdTdE 200444
7} wellel ¥ CO, incubatorel| 4] 24] 7159k
F-3} w37tk ol % platee] 7+ welld& A
o] W i conjugate dilution buffer (PBS-0.05%
Tween 20+0.5% BSA+0.02% NaN,;) £
o2 AAe 345 alkaline phosphatase
-conjugated goat anti-human immunog-
lobulin(Cappel, Organon Teknika Corp.,
West Chester., PA 19380) IgGE 7} welld
20044 olA 37°C CO, incubatorell 14]
et H3A7 F opA] AHAFEAo R 3
3] A)H 3k substrate buffer§-del| &A1z
p-nitrophenylphosphate (type 104 : Sigma
chemical Co.)E 10044 wello]l o] 37°C
incubatoroll A 1A]7+%-qF ¥k-2-A]71 ¥ 405nm
absorbance ELISA reader colorimeter
(THERMO max, microplate reader,
Molecular devices, U.S.A.)& plate well®]
AERoA  stRsA #HE3e]  optical
density S &A 39 ).

time (week) 0123456178
Application of varnish * %

Microbial examination * % % % *
Immunological exam. % % % % *

Fig. 1. Varnish was applied weekly at time 0
and 1, and microbial examination was
done at time 0, 1,2, 4, 8.

m. o48dst

E3d A2 FE4E AT FollA A



< Aol A AGE S.mutans, S.
sanguis, S.mitis, A.naeslundii H A.vis-
cosusoll W Alf widdH 2 A =W ¥
duldEE ol§F YHEEY =l md,
A Y g3 HelygE o83 HA A
S.mutans= 2.24~4.88%, S.sanguis<= 5.
79~8.33%, S.mitis= 5.18~7.11%, A.
naeslundii= 6.71~8.74%, 283 A.vis-
cosus+ 4.27~8.23%9 AF&& vehlz gl
owd A AT FoA 24~37%2 A&
+ Bolx ol w3 Al vkl 9 o
T4 S.mutans= 3.63~4.67%, S.sanguis
+ 4.20~5.14%, S.mitiss 4.0~4.43%,
Actinomyces A A+ 4.0~4.38% =, veluct
(Table 1).

Al ekl odtel ZALE AA Stre-
ptococci T2 20% chlorhexidine % 2.6%
silane fluoride varnish Az #HAZFel w3&
2w, 20% chlorhexidine varnishZ-oll4 =] %]
F 1,2,4F k2 wW3r} glov 83 ¥
A8 Z4aE B, 2.6% silane fluorided

Al ZLdAE BolxA ¢kskoh(Table
2-1, Fig. 2-1) ‘

=3 AA ActinomycestF o W3IFE ¥
20% chlorhexidine¥ol| A 1F%o] A&
23, 2.6% silane fluorideTol A& 4F o
853 A5 FL3ger, dxFodis 8
T3 HA3F Z4AFE 2 H(Table 2-2,
Fig. 2-2). :

R WY g3 du|Ae o4y A3H
4 welde AA Ad, S .mutanse 20%
chlorhexidineZoll A 1,2, 4, 85l AA3d 74
3+ ¥ g3, 2.6% silane fluoride T-oll A&
13, 250l Zasitrl 45, 85 v i
T& Hyon dRFAdAE 4F:F A3
F7heke A2 2 velstoi(Table 3-1, Fig.3-1).

S.sanguis= 20% cholrhexidine varnish-%
7 2.6% silane fluoride varnishi X ¥-oilA]
1,2,4,85FF A3 H4de 2elx, & 7
s & A7t UeS 2ok, fz2FolA
© 8FFol #A3I FrHEE 1gitH(Table
3-2, Fig. 3-2).

o

Table. 1. Composition of bacterial communities associated with root surface

microflora percent 1.1.F.identified range percent isolated range
among total plaque flora (%) among cultivable flora (CFU)

S. mutans 2.24~4.88 3.63~4.67

S. sanguis 5.79~8.33 4.20~5.14

S. mitis 5.18~7.11 4.0 ~4.43

A . naeslundii 6.71~8.74 4.0 ~4.38

A . viscosus 4.27~8.23 (Total Actinomyces species)

Table 2-1. Changes in the number of total Strepfococci species with varnish treatment by bacterial

culture (mean %/+S.E.)

group 1 2 3
placebo 20% C-H 2.6% S-F
wk
Owk 4.33%0.11 4.49+0.18 4.11%0.23
1wk 4.32+0.87 . 4.42+0.19 4.41+0.25
2wks 4.51+0.16 4.48+0.15 3.54+0.36% *
4dwks 4.83+0.19% 4.05£0.15% * 3.7310.24 % *
8wks 4.12+0.08 3.64+0.14*" % 3.61+0.16%
Intra-group + . p<0.05 ++ 1 p<0.01 C-H : chlorhexidine
Inter-group * [ p<0.05 * % 1 p<0.01 S-F . silane fluoride



(mean®e)

s/]

Fig. 2-1. Changes in the number of total
Streptococci  species with  varnish
treatment by bacterial culture,

DI2.6% S-F
- 1]E320% C-H
Wplacebo

Fig. 2-2. Changes
Actinomyces

s . (wks)

in the number of total
species with varnish

treatment by bacterial culture.

Table 2-2. Changes in the number of total Actinomyces species with varnish treatment by bacterial

culture (mean %/+S.E.)

group 1 2 3
placebo 20% C-H 2.6% S-F
wk
Owk 4.32+0.15 4.194+0.09 3.75+0.12% *
1wk 3.82+0.11% 3.7540.12** 3.95+0.16
2wks 4.13%0.16 3.00+0.00 3.67+0.37
4wks 4,15+0.11 4.05+0.17 3.19+0.12%F % *
8wks 3.60£0.09* 3.25+0.19* 3.25%0.12++
Intra-group +  p<0.05 ++  p<0.01 C-H : chlorhexidine
Inter-group % p<0.05 * % | p<0.01 S-F ! silane fluoride

S.mitisx 20% chlorhexidine varnish#ol
A 1FFd "@A-3 FadE XX, 2.6%
silane fluoride oA+ 1,2, 4,8F ] dA3
H4E ¥glew, dRFoAE 8FFd dA
3 F7laigich. & ZEgtels o Aelst
A& Aoz Jebgoh(Table 3-3, Fig. 3-3).

A . naeslundii® A.viscosust 20% chlor-
hexidine varnish 3 2.6% silane fluoride

T BFolA 1,2,4,8FF0 A3 4TS
B2lx, d2FdAE A naeslundiic 8F%
ofl, A.viscosus= 45 o 8FF o dA3 Z7}

& 2y

7E ol o7 Folst

9l &S M9lch(Table 3-4, Fig. 3-4, Table

3-5, Fig. 3-5).

Ao o

% (ELISA) & °14& A2

AF-NY FAFFY w3E v, S.mutans

Table 3-1. Changes in the number of S.mutans with varnish treatment by I.I.F.(mean %/+S.E.)

group 1 2 3
placebo 20% C-H 2.6% S-F
wk
Owk 2.98+0.43 2.74+0.64 4.12£0.59
1wk 3.13+0.68 1.16+0.24* % * 2.361+0.45%
2wks 4.12+0.75 0.85+0.28* % * 2.52+0.38*
dwks 9.72+4.98 1.224+0.27*% 2.03+£0.31+*
8wks 5.49+£0.23* 1.3740.10% % % 2.131+0.34"* % %
Intra-group + 1 p<0.05 ++  p<0.01 C-H : chlorhexidine
Inter-group * . p<0.05 * % | p<0.01 S-F : silane fluoride
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{meano)

Fig. 3-1. Changes in the number of S.mutans

| [D2.6%8F 2.6% S-F
£320% CH 18 -{{C320% C-H
" | M placebo Miplacsba

with varnish treatment by I.I.F.

{mean%s)
°5

20

Fig. 3-2. Changes in the number of S.senguis
with varnish treatment by I.1.F.

Table 3-2. Changes in the number of S.sanguis with varnish treatment by I.I.F. (mean %/+S.E.)

group 1 2 3
placebo 209% C-H 2.6% S-F
wk
0wk 10.06+1.34 10.91£0.79 8.16+1.02
1wk 9.05%1.49 5.73+0.96%+ % 4.0440.38"* % %
2wks 10.14£1.76 5.55+£1.34%* % 3.28+0.49% % *
4dwks 10.98+1.89 5.43+1.51++ % 2.7410.34% % %
8wks 20.431:0.64+ 3.81£0.33+ % * 3.4610.36% % %
Intra-group + -+ 1 p<0.01 C-H : chlorhexidine
Inter-group * % . p<0.01 S-F ! silane fluoride

Table 3-3. Changes in the number of S.mifis with varnish treatment by I.I.F. (mean %/xS.E.)

group 1 2 3

placebo 20% C-H 2.6% S-F
wk
0wk 8.04%1.36 6.53+0.65 5.87+0.50
1wk 6.56+1.10 3.42+0.74%+ % 3.66+£0.53%* %
2wks 9.07+£1.70 4.21+1.47% 2.134+0.34% % %
dwks 10.75+1.97 4.87x1.75% 1.83+0.28"* % *
8wks 21.95+0.80+* 1.60+0.22%* % % 2.03+£0.23+ % %

Intra-group ++ [ p<0.01 C-H : chlorhexidine

Inter-group

% % [ p<0.01 S-F

(mean®o)

silane fluoride

25(] 20/

20 .
2.6% S-F 18 JfozensF

15 020% C-H [3J20% C-H
Wiplacebo 10 .|| WEplacebo

10

5 5

0 (whs) 0 P s (wks)

Fig. 3-3. Changes in the number of S.miltis Fig. 3-4. Changes in the number of A.naeslun-

with varnish treatment by I.I.F. dii with varnish treatment by I.I.F.
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Table 3-4. Changes in the number of A.naeslundii with varnish treatment by I.I.F.(mean%/+S.E.)

group 1 2 3
placebo 209% C-H 2.6% S-F
wk
Owk 8.4610.84 8.60+0.50 7.78+0.71
1wk 6.94%1.17 4.03£0.69%* % 4,041+0.49* %
2wks 8.61+1.41 3.60+0.95* % * 3.35£0.42* % *
dwks 11.21+1.81 4.57+1.26% % % 2.85+0.53"* % %
8wks 16.92+0.67* 2.3610.24** % % 2.95+0.46%" % *
Intra-group + 1 p<0.05 ++ :p<0.01  C-H : chlorhexidine
Inter-group * . p<0.05 * % [ p<0.01 S-F ! silane fluoride

Table 3-5. Changes in the number ofA.wviscosus with varnish treatment by I.I.F. (mean %/=*S.E.)

group 1 2 3
placebo 20% C-H 2.6% S-F
wk
Owk 7.17+0.83 7.62+0.62 6.481+0.81
1wk 6.10+1.09 4.271£0.72%* 3.74+0.57**
2wks 7.58+1.26 3.84+0.93** % * 2.82+0.52* % %
4wks 11.51+1.72+ 4.21+1.25% % * 2.3410.46™ % *
8wks 16.46+0.86* 2.21£0.36% % * 2.4410.50%% % *
Intra-group + 1 p<0.05 ++ : p<0.01 C-H : chlorhexidine
Inter-group * . p<0.05 % % . p<0.01 S-F ! silane fluoride

(mean®s)

-||©2.6% 8-F
©£120% C-H
. | {mplacebo

Fig. 3-5. Changes in the number of A.viscosus

9] 74-¢ ¥4 varnish A AF 209% chlorhex-
idine varnish FolA 1F3%5¥ 7Zt43E B
Revw, 2.6% silane fluotide varnishioll 4
5 2F3%o| Z4ste AFE 2 (Table
4-1, Fig. 4-1).

S.sanguiso| A= 209% chlorhexidine var-
nishFol| A A 4Fo] 747l B384
bt} 2.6% silane fluoride varnishi-ol A=
27Fel Fade A%E RoH(Table 4-2,

with varnish treatment by I.1.F.

Table 4-1. Changes in the gingival crevicular fluid antibody titer of S.mutans with varnish treatment

by ELISA(mean O.D./+S.E.)

group 1 2 3
placebo 20% C-H 2.6% S-F

wk

Owk 0.349+0.017 0.4621+0.041 % 0.39210.033

1wk 0.374+0.020 0.328+0.049* 0.358+0.014

2wks 0.403+0.022 0.3004+0.039* * 0.26710.041% *

4dwks 0.4161+0.026* 0.36610.024 0.328+0.021 %

8wks 0.202+0.077 0.300+0.081 0.2611+0.059
Intra-group + 1 p<0.05 ++ 1 p<0.01 C-H : chlorhexidine

Inter-group * . p<0.05 * % . p<0.01

S-F : silane fluoride
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J2.6% 5-F
[320% C-H
Wplacebo

crevicular

in the gingival
fliud antibody titer of S.wmutans with
varnish treatment by ELISA.

Fig. 4-1. Changs

CJ2.6% S-F
< {{C320% C-H
Wiplacebo

Fig. 4-2. Changs crevicular

in the gingival
fliud antibody titer of S.sangius with
varnish treatment by ELISA.

Table 4-2. Changes in the gingival crevicular fluid antibody titer of S.senguis with varnish treatment

by ELISA (mean O.D./+S.E.)

group 1 2 3
placebo 20% C-H 2.6% S-F
wk
Owk 0.241£0.028 0.269+0.026 0.294+0.060
1wk 0.315%0.069 0.192+0.031 0.226+0.018
2wks 0.430%+0.081* 0.270+0.048 % 0.1554:0.025% % *
4wks 0.420+0.079* 0.232+0.014 % % 0.213£0.014 % *
8wks 0.119%0.046* 0.175+0.039 0.149+0.032*
Intra-group +  p<0.05 ++ : p<0.01 C-H : chlorhexidine
Inter-group * 1 p<0.05 % % [ p<0.01 S-F . silane fluoride
Fig. 4-2). hexidine varnish#ollAl 153 A4S0
S.mitisol A& 20% chlorhexidine varnish HA3 743L ¥R, 2.6% silane fluo-
FolA  15FFel, 2.6% silane fluoride ride varnishZolA = 2536 Zidte A

varnishFol 4 25 %ol A FFo] Fisdte
7 8-¢ ¥t} (Table 4-3, Fig. 4-3).

A . naeslundiit A .viscosust= 20% chlor-

% ®gith(Table 4-4, Fig. 4-4, Table 4-5,
Fig. 4-5).

Table 4-3. Changes in the gingival crevicular fluid antibody titer of S.mitis with varnish treatment

by ELISA(mean O.D./*+S.E.)

group 1 2 3
placebo 20% C-H 2.6% S-F
wk
Owk 0.270+0.029 0.383+0.068 0.255+0.013
1wk 0.309+0.022 0.189+0.031" % * 0.241+0.015
2wks 0.360+0.039 0.239+0.035 % 0.150+0.028** % *
dwks 0.361£0.030* 0.267+0.021% * 0.250£0.016 * *
8wks 0.1721+0.074 0.169+0.041* 0.167+0.040
Intra-group + 1 p<0.05 4+ 1 p<0.01 C-H : chlorhexidine
Inter-group * 1 p<0.05 * % . p<0.01 S-F ! silane fluoride
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Fig. 4-3. Changs in the gingival crevicular Fig. 4-4. Changs in the gingival crevicular
fliud antibody titer of S.muitis with fliud antibody titer of A.wnaeslundii
varnish treatment by ELISA. with varnish treatment by ELISA.

Table 4-4. Changes in the gingival crevicular fluid antibody titer of A.naeslundii with varnish
treatment by ELISA(mean O.D./+S.E.)

group 1 2 3

placebo 20% C-H 2.6% S-F
wk
Owk 0.400+0.061 0.622+0.098 * 0.344+0.040
1wk 0.421+0.076 0.338+0.069* 0.251+£0.035
2wks 0.40910.045 0.343+0.074* 0.205+0,045* %
4wks 0.453£0.055 0.30210.038++ % 0.310%0.037 %
8wks 0.28210.113 0.261+0.077++ 0.205+0.053*

Intra-group + : p<0.05 ++  p<0.01 C-H : chlorhexidine
Inter-group * : p<0.05 * % . p<0.01 S-F . silane fluoride

Table 4-5. Changes in the gingival crevicular fluid antibody titer of A.viscosus with varnish
treatment by ELISA (mean O.D./+S.E.)

group 1 2 3

placebo 20% C-H 2.6% S-F
wk
Owk 0.208+0.017 0.4601+0.107 % 0.214+0.014
1wk 0.278+0.027* 0.191+0.032+ % 0.17740.016 %
2wks 0.350+0.039** 0.23310.042 % 0.136£0.022++ % %
4wks 0.2721+0.027 0.225+0.023+ 0.199+40.017
8wks 0.113+0.045 0.156+0.037+ 0.1514+0.043

Intra-group + I p<0.05 ++ . p<0.01 C-H ! chlorhexidine
Inter-group % 1 p<0.05 * % . p<0.01 S-F ! silane fluoride

(mean O.D))

03

0.4
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Fig. 4-5. Changs in the gingival crevicular 271 S.mutansE AAR E3 o)f=

fliud antibody titer of A.wiscosus FFAS Holol] F2HF AZEFal F-H A7

with varnish treatment by ELISA.
350



23 HAoZ HEEL

A7tslel A <4-Aq)
(sustained-release property)& ~}3l varnish
E Algdle AEAHog S.mutansE AAT
T Aeha Attt

242 ql  ulE A4 (sustained-release sys-

tem)& o2 AF7FE] slA WA= %

owjs0-32)  Balanyk¢} Sandham?¥, Sandham
%%, Balanyk 5% #dAE FRT
varnish® AH&-3le] S.mutanss HAHOZ

Aoig 4 Yok Ba3gich.

varnish7} x|eoldt B2 4ol ZA A
A3 ddAE WEAAA AEHE A F
ook 3t FAE S.mutansol] F A o|
ojof 3w QJAte] g ALLE I, F-aHo] A
ojof 3}w, tAH ol varnishs} =35 o F
v A&H oz wEd 4 glojok .

chlorhexidine® EAlo] A%, S mutans
o g AFEI} AX FEAE go| AHE
slo] $Lo}e30 njzto] Fx| gow, FF A
g 2S3ke] 2ol B5E sl Ao
9\11;]_37)

Flotras*"& chlorhexidine & o2 o
T4E GAT AL Aokt HE ANAFNA
v, FAATE A 4 ok a3yl
o},

Emilson'®-& Edo]lE AL 1%
chlorhexidine gel& =Y 584 2FUzE X o}
of AE&d A, HAF UFFdz S.
mutans7} HAAAL] FFo2 FreA Xg
wtedol, el S.sanguist HAXNF LA H2
2 Z7}st9lem, Lactobacilli+ chlorhexidine
Ago] G¢E W= FUdctn Radct. o
£ S.mutansol 3 FARAE 2A s
o chlorhexidine gel& ©Tl717} A& 7147}
A&& 9nldte Aolet Al

MaltzEW¢ < FxefE stainless steel
wireol] ¥jokall 4 chlorhexidine®} iodines &
TAE ALL3lo] S.mutansA ]2} S.sanguis
Hefol] g FEAE wlxgt A, chlor-
hexidine® iodine°] S.sanguis FAEHET} S,
mutans Aol AT IFEA}E dEplle
o, 7|7k HFE-A X A] chlorhexidine® AT

nl-
x|

351

axrt Z718g o iodined F718kA gt
1= 1A R R X =

Kristoffersson® Brattall3»-2
2 o}l-9-4] geololald o] AFE AAY A%
A dul @3t glow, AHTAE WA
7l FFAAA} dedoted SAE 71,
1% chlorhexidine gel-S 297t 23 #7144
< o] S.mutansel] HE EAE A3 A
#, 159 Fof 55%7F Aol =Hdx, 409
Bl S.mutans’t NEE H XA FFoE F
7}8le]  chlorhexidine®] S.mutansoll LA1H
37t S Rasgc.

Schaeken5-32 5% chlorhexidine® 29%
iodines X ot HPH A+ = £5E W
A Fed AHALd AN, S mutans <t
Actinomyces= # A3 A= o} S, sanguis
of g &d= 2x gstew, A viscosuse
1729 We] AAA 7o Frhed ok 343l
o, ® A7 FE5F Hd F9dA S
mulans< chlorhexidfne AL 3FFe
A3 A= e, iodineoll 23 A7 7k
chlorhex1dmeir+ AR #Zorckyw ¥ a3},

Maltz 59, Emilson'®, Zickert 5392

chlorhexidine® stannous fluorides 3l A Z
AH&3k] S .mutansE D7) AFHoE o
Atk ¥ adlglch.

a2 o]E]d AFA AAELS LA
W FFUel etz 2w S omutans’t A A
Ao FFoz FATE HJrh. oo o3
Schaeken522¢ FE 2ol J3ge A x|
%E  F(reservoirs) 7k  el, o7l S,
mutans?t AT} Ao Az
Svanberg®} Loesche= S.mutans7} 8l #
ofd F-ofl 24417 ol F3E 4 glovt o
E AfEo s A7t o= HAfrEe] UE
A% T3t A EIctn dhgled,
Schaeken 538 A E o] o 3< wix] oA
v, A9 ukz] o= Aol gl S.mutanss
AZzsr Ad== A Aok 3.

Schaeken 5?2 chlorhexidine2. & A3 o]
U flossingA] S.mutans’t QA =P 1%
chlorhexidine gel® 153% X<&Aqt 3%

S . mutans7}



7% Aol AHH} etAN ] S mutansol 3
g v|AR] E3lgovt Aot HPH| S,
mutans= GA =Yk Bt
Sandham 52%%-2 two-layer varnish-sealant
combination® °}§-3le] S.mutansol A
TFEHS 473 A3}, 20% chlorhexidine©]
S.mutanss AAAH o2 LHPFA AAY +
Ak stgdew, S.mutanss AAzEH A
Mg Yelo B varnish & FFAEA §
A, Holol AFE AA7] ol FH7}
AW, S.mutans’} chlorhexidineo] M =
o] F7kd A%, oE /‘]'a“’i—‘?—E] Al

o] F43A el H A E dE E3e
vy, chlorhexidine® 2 H&-3] E_—E— go gy

S.mutansE 2R AR AAY 4
At B33y},

Schaeken 5292 sandarac varnishs o]%&
3lo] chlorhexidine X0l W& S.mutanse
g iztel g dfolx, EE chlorhex-
idineg 383k varnish Aol A€A e
2 S mutansE QAP 2, 40% chlorhex-
idine groupl A S.mutansol HE AT}
714 AASA vehd, aF=9 chlorhex-
idine€ 383 sandarac varnishz} -7l A

S.mutansE ATHe2 285 AAT 4+
Aotz »3sked ),
Sandham £29& ojgo|EoA 10%% 20%

chlorhexidine varnish# x|& 3 A3 eldu
S.mutanss-7F AL ¢ AXA 2o HA
vely S.mutanss A5 AASe &3}
7} 9lo} chlorhexidine FEol =& {23
apoli= Holx] gkvham B 3Gl

2 AFolAE 20% chlorhexidine varnish
AT (2F) 7 2.6% silane fluoride varnish
AXE(BE) EFA AXNF 154 8F74A|
iAoz S mutanss AJATE 2YE,
27Ol A e AXZE 1,250, 3T AHAF
4,830l S.mutansS A3 AALE R
o},

Emilson'®& chlorhexidine gel X A% = =)
W S.sanguisv| o] YA H o8 Fr}skoichn
Bustglen, Sandham$®% chlorhexidine

352.

varnish A% S.sanguis’t Z713}9e S X
i3k dloel, Schaeken?t de Haan!V2
chlorhexidine® sodium fluorideo] 2|3 S.
sanguis®] W3ke A9 glolctn ®Ba3dgd.

2 Ao L 279 3F 25l AHAF 1
F5E 8F7A S.sanguis?t S 104
Emilson'®3} Sandham-$-29¢] ¥.3.9} Ahulz

Bt

Schaeken® de Hann'"-2 chlorhexidine®]
A viscosus®} A.naeslundii-s 275 A3
92y sodium fluorides S.mutansst A.
visocus, A.naeslundii’s A 32 E3glcha
R sl en, Schaeken chlorhex-
idine?} stannous fluorider} A=} E}oi<-9
S.mutansSt ActinomycesS At em, X
Woll& A, viscosus®t A.naeslundiidE 172
ol A4 A sk Bt

2 AgoAME 2% ¥ EFAA A
HHE 15:5¢ 8
Aoz ey},

L.22) 0
(] T

viscosus®t A .naeslundii-
FA A3 A F=

= Agdu]od =y (ELISA)S o] &3 X
LT gAFF HEE B2y S,
mutans®] 735 3 varnish HAF 2704
1734, 3FoAe 25358 Fide 4
& RIS, S.senguisol e 27l Al

429 a7t BFAGA dehh 3304 2
FIYEH Zadte AgE BYen, Somits,
A . naeslundii, A.viscosus®) 7%, 2FolA
AT 1F58E, 3FdAe AXNE 2534
B Z4dte A 2ol

E AgolA A "9 ¥ dnAHE o
43 Ad Held A A A2 e
S.mutans, S.sanguis, S.mitis, A.naeslun-
dii, A.viscosust 2T 3T EFolA HAFE
1764 8742 E3dor AAFHE Bl w
ol 1T e F7ete F4A1E Ry,

ol A HAAA g varnishE 2ol
=23 ¥ 4% varnishE = %33, 154
%z Ax2E 37 o] =LsE varnishol
g8 FEAY AW AFAZ] AREf tE
} A4d oz dehta, 139%0) AL
Aggosn BEAAEA dehby E87



ol FFANE Bl Ao Ay,

chlorhexidine®} silane fluoride &7 var-
nish A3 vepd 2 Ay Az n[Fo
Euw], Sandham %23} Schaeken 5292 X
2o A2 varnishz 2E &Faze =%A
&) AW 4o AgHoz ofdE
itk Al&Ew, silane fluoride varnish A
Aol ol R&H] YEEAE JF3H] A
g ATt AlgEojof & o2 Ayt

1=

12948 3722 o]
1689l placebo
varnish(17), 20% chlorhexidine varnish(2
), 2.6% silane fluoride varnish(3%) &
23] =¥3¢ct. varnish AX AFH AA F
1,2,4, 22l 85l HHT A Hefell o
st Al ek A "W ¥ el Ay
of os mlAESH AAE P AedT
A A gFo] thste] ELISAZ wjdhd
AALE 3t o2 2L AE 4.

i

1. S, mutans, S.sanguis,
lundii, Aviscosuss T3 X7 HAF
< A W g3 oAl 24-371%F
A} 8Fod ef .

2. 24 Kelel S.mutans, S.sanguis, S.
mitis, A.naeslundii, A.viscosust T
varnish XA F 1504 8F7A 72 5H
Aadg oy, dzFdMe dibdez F
7Vete FAIE 2.

3. ALdFH dH4FL s varnish A
A%x 1F WA 2588 4F7A {5
748 o

REFERENCES

1. Kitamura, M., Kiyak, H.A., Mulligan, K,
(1986). Predictors of root caries in the

elderly, Community Dent, Oral Epidemiol.

S.mitis, A.naes-

10.

353

. Jordan,

14:34-38.

. Thomson, W.M. (1990): Root surface caries

— an overview of aetiology, prevalence,
prevention, and management, New Zealand
Dent. J. 86:4-9.

Hoppenbrouwers, P.M M., Driessens, F.C.M,,
Borggreven, JM.P.M, (1986): Vulnerability
of unexposed human dental roots to demi-
neralization, Caries Res. 20:190, Abst. No.
118.

. Bowden, G.H.W. (1990): Microbiology of

root surface caries in humans, J, Dent.
Res. 69:1205-1210.

HV., Hammond, B.F. (1972):
Filamentous bacteria isolated from human
root surface caries, Arch. Oral Biol. 17:
1333-1342.

. Sumney, D.L., Jordan, H.V. (1974): Char-

acterization of bacteria isolated from human
root surface carious lesion, J, Dent. Res.
53:343-351.

Syed, S.A., Loesche, W.J., Pape, HL. Jr,,
Grenter, E. (1975): Predominant cultivable
flora isolated from human root surface

caries plaque, Infect, Immun, 11:727-731.

. Ellen, R.P., Banting, D.W., Fillery, E.D.

(1985): Longitudinal microbiological investi-
gation of a hospitalized population of older
adults with a high root surface caries risk,
J. Dent. Res, 64:1377-1381.

. Brown, L.R., Billings, R.J.,, Kaster, A.G.

(1986): Quantitative comparisons of poten-
tially cariogenic microorganisms cultured
from non-carious and carious root and
coronal surfaces, Infect. Immun. 51:765-
770.

Keltjens, HM.A., Schacken, M.JM., van
der Hoeven, J.S., Hendricks, J.C.M. (1987):
Microflora of plaque from sound and carious

root surfaces, Caries Res. 21:193-199,



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

M.J.M., DeHaan, P. (1989):

Effects of sustained-release chlorhexidine

Schaeken,

acetate on the human dental plaque flora.
J. Dent. Res. 68:119-123,
Loesche, W.J. (1986):

in human dental decay,

Role of Strepto-
coccus mutans
Microbiol. Rev, 50:353-380.

Newbrun, E., Heiblum, R., Mayeda, A.
(1980): Effect of flossing, with and without
iodine, on human interproximal plaque
flora, Caries Res. 14:75-83.

Maltz-Turkienicz, M., Krasse, B., Emilson,
C.G. (1980):

iodine on in vitro plaques of Streptococcus

Effects of chlorhexidine and

mutans and Streptococcus sanguis, Scand.
J. Dent. Res. 88:28-33.

DePaola, P.F , Jordan, H.V,, Berg, J. (1974):
Temporary suppression of Streptococcus
mutans in humans through topical appli-
cation of vancomycin, J. Dent. Res. 53:108-
114.

Emilson, C.G., Lindqvist, B., Wennerholm,
K. (1984): Recolonization of human tooth
surfaces by §. mutans after Chlorhexidine
treatment, IADR Abst 62:No. 377.

Loesche, W.J., Hockett, R.N., Syed, S.A,
(1977): Reduction in proportions of dental
plaque streptococci following a S5-day
kanamycin treatment, J. Periodont. Res.
12:1-10.

Emilson, C.G. (1981): Effect of chlorhe-
xidine gel treatment on Streptococcus
mutans population in human saliva and
dental plaque, Scand. J. Dent. Res. 89:

239-246.

Kirstoffersson, K., Bratthall, D. (1982):
Transient reduction of Streptococcus mu-
tans interdentally by chlorhexidine gel,
Scand. J. Dent. Res. 90:417422.

Emilson, C.G., Fornell, J. (1976): Effect

354

21.

22.

23.

24.

25.

26.

27.

28.

of toothbrushing with chlorhexidine gel on
salivary microflora, Oral hygiene, and caries,
Scand. J. Dent, Res, 84:308-319.

Gibbons, R.J., DePaola, R.F., Spinell, D.M.,
Skobe, Z. (1974):

of Streptococcus mutans as related to dental

Interdental localization

caries experience, Infect. Immu 9:481-488,
Schaeken, M.J. M., DeJong, M. H., Franken,
H.C.M., van der Hoeven, J.S. (1984): Ef-
fects of highly concentrated stannous fluo-
ride and chlorhexidine regimes on human
dental plaque flora, J. Dent. Res. 65:57-61.
Sandham, H.J., J., Chan, K.H.

(1985): Clinical elimination of §. mutans

Brown,

with Chlorzoin and polyurethane varnishes,
J. Dent, Res. 64:213, Abst. No. 343,
Balanyk, T.E., Sandham, H.J. (1985): Deve-
lopment of sustained-release antimicrobial
dental varnishes effective against Strepto-
ccus mutans in vitro, J. Dent. Res., 64:
1356-1360.

Sandham, H.J., Brown, J., Phillips, H.I,,
Chan, K.H. (1988):

of long-term elimination of detectable

A preliminary report

mutans streptococci in man, J. Dent. Res.
67:9-14,

Schaeken, M.J M., van der Hoeven, J.S.,
Hendriks, J.C.M. (1989):
shes containing chlorhexidine on the human
dental plaque flora, J. Dent. Res. 68:1786-
1789.

Kozai, K., Wang, D.S., Sandham, H.J,
Phillips, H.I. (1991): Changes in strains

of mutans streptococci induced by treat-

Effects of varni-

ment with chlorhexidine varnish, J. Dent.
Res. 70:1252-1257.

Sandham, H.J., Brown, J.,, Chan, K.H,
Phillips, H.I.,, Burgess, R.C., Stokl, A.Jl.
(1991): Clinical trial in adults of an anti-

microbial varnish for reducing mutans



29.

30.

31.

32.

33.

34.

streptococci, J. Dent. Res. 70:1401-1408.
Sandham, H.J. Nadeau, L., Phillips, H.L
(1992): The effect of chlorhexidine varnish
treatment on salivary mutans streptococcal
levels in child orthodontic patients, J. Dent.
Res. 71:32-35.

Conventry, J., Newman, HN. (1982): Ex-
perimental use of a slow release device
employing chlorhexidine gluconate in areas
of acute periodontal inflammation, J. Clin,
Periodontol. 9:129-133.

Friedman, M., Golomb, G. (1982):

sustained release dosage form of chior-

New

hexidine for dental use. I. Development and
kinetics of release, J. Periodontol. 17:323-
328.

Addy, M., Langeroudi, M. (1984):
parison of the immediate effects of sub-

Com-

gingival microflora of acrylic strips contain-
ing 40% chlorhexidine, metronidazole or
tetracycline, J. Clin., Periodontol. 11:379-
386.

Balanyk, T.E., Sandham, H.J., Chan, D.
(1983): Dental varnishes for slow intra-oral
release of antimicrobial agents, J. Dent. Res.
62:672, Abst. No. 205,

Rosenberg, A., Alatary, S.D., Peterson, AF.
(1976): Safety and efficacy of the antiseptic
chlorhexidine gluconate, Surg. Gynecol.
Obstet. 143:789-792,

355

35.

36.

37.

38.

39.

40.

41.

Schiott, C.R., Loe, H. (1972):
tivity of oral streptococci to chlorhexidine,
J. Periodont. Res. 7:192-194,
Hennessey, T.D. (1973):
terial propérties of chlorhexidine, J. Perio-
dont. Res. 8 (Supp. 12): 61-67.

Flstra, L., Gjermo, P. Rolla, G., Waerhaug,
J. (1971):
mouth rinses, Scand. J. Dent. Res. 79:119-
125.

Schaeken, M.J.M., de Jong, M.H., Franken,
H.C.M., van der Hoeven, J.S. (1984): Effect

of chlorhexidine and iodine on the compo-

The sensi-

Some antibac-

Side effects of chlorhexidine

sition of the human dental plaque flora,
Caries Res. 18:401-407.

Zickert, 1., Emilson, C.G., Krasse, B. (1982):
Effect of caries-preventive measures in child-
infected with the bacterium
Arch. Oral Biol.

ren highly
Streptococcus
27:861-868.
H.J., Shklair, IL. Mickel, G.L.
Effect of multiple dental floss-

mutans,

Keene,
(1977):
SnF, treatment on Streptococcus mutans
in interproximal plaque, J. Dent. Res. 56:
21-27.

Svanberg, M., Loesche, W.J. (1977): The
salivary concentration of Streptococci mu-
tans and Streptococci sanguis and their
colonization of artificial tooth fissures in
man, Arch. Oral Biol. 22:441-447.



— Abstract—

A STUDY ON THE CHANGES OF THE ROOT SURFACE PLAQUE
FLORA AND GINGIVAL CREVICULAR FLUID ANTIBODY TITERS
AFTER ANTIMICROBIAL VARNISH TREATMENT

Jeong - Wook Do, D.D.S., M. S. D., Hyuk - Choon Kwon, D.D.S., Ph.D.
Department of Conservative Dentistry, College of Dentistry, Seoul National Universily

In the prevention of root surface caries, antimicrobial therapy for the control of subgingival
and supragingival plaque is seriously considered as a long term suppression of pathogenic micro-
flora, Recently, varnishes containing antimicrobial agents have been developed to control the
supragingival microflora.

The purpose of this study was to determine the antimicrobial effects of 20% chlorhexidine
varnish and 2.6% silane fluoride varnish with sealant. In clinical experiments, 12 subjects were
selected from the periodontally treated patient and divided into 3 groups. After a dental prophy-
laxis,’ the subjects were treated with single application of placebo varnish (group I), 20% chlor-
hexidine varnish (group II), and 2.6% silane fluoride varnish (group III).

Root surface plaque samples were taken before (baseline) and one, two, four, and 8 weeks
after the treatments. Microbiological examinations of root surface plaque were performed with
culture study and indirect immunoflorescence (I.I.F.) study, and immunological examination of
gingival crevicular fluid antibody titers was performed with ELISA study.

The results were as follows:

1. Pathogenic microflora on the root surface including S. mutans, S. sanguis, S. mitis, A. nae-
slundii, A. viscosus were 24 — 37% on LLF, study.

2. 8. mutans, S. sanguis, S. mitis, A. naeslundii, A. viscosus of the root surface plaque was signj-
ficantly reduced from 1 week to 8 weeks after antimicrobial varnish treatment, but showed
generally increasing tendency in control group.

3. Gingival crevicular fluid antibody titers were significantly reduced from 1 or 2 weeks to 4

weeks after antimicrobial varnish treatment.

Key words: root surface, chlorhexidine varnish, silane fluoride varnish, LLF., ELISA, S. mutans
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