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Chlorhexidine varnish XXl & D&A| NMEX &t
SHAIC| XIEALH 2= B AL CHSH &D12F BHE 0132

0~z

3 (follow-up) HAH 21¥ 2 HF 7o 2 A etgich ddx (124) 2 chlorhexidine varnishE 154 743
o2 43 =X ¥ 14 wHAAE FaASH 3, thE2T (99) 2 chlorhexidine vamnish A& 312 Y3 134
LA E FAeth 28z Ad T E 205 Aol chlorhexidine vamish® 13 X34t} F Tl 134
wZGA F3 A HA 3 4,8 20, 3259 A e 759 Wl FFE WY g3 drjRHeg B43kn SAS
FAZZOYE AHSlY thed 2 A0 E I

1. Streptococcus mutanse A @A A AF71HE¢ SAGgH oz FoA A AAHAZ (p<0.01), HE T A
A AE7ES BAGH R FoAA A FHEA T (p<0.05).

2. Streptococcus sanguis, Streptococcus mitis, Actinomyces viscosus, Actinomyces naeslundii= 28734 2T
ANA BAGHCR #FoA e ¥EE Holx sttt

w144 FAAXNE ALEE FAMAA] chlorhexidine vamish® A& A9 2o} 49 F Heolw9l
Streptococcus mutansE 717 AgAd oz AAE ¢ 4L Aoz AzZtE

FQHM © Chlorhexidine varnish, J&A WAAEX] XE 2% H$

N E BAE7] Gold $4S e W g A

FeAZe DHAR F PARE AW R4S 3

134 1% Fxe AWz HAEH e Al o] 2 A 2L wA s} BxlEo] o2 Q3 nE

Fo 2L olop BEn 74 A4 BB S 2 Fm Yo

] wYA s F WP €3 g AoppHFol Ko} oz WAl B4 ol TRy} 2eo

9ge & Holght Adel ANE F Be AFE

U Meoistm (ot XIS DA, 1 S %3l Streptococcus mutans?t X|ob-$-21F<] ¥l

;) MBCEL ANHE Aungny, 1 oIm 53 4 44l 2700 £ AU o 3

o A oz WHRR'Y o] FFE 74 Wl FEASH

e T 2Rk R0l ofUg 52 Awe| ke F4sn

il slm Aoldoto 2 aet 1o M2 A7t 78 A4Aelt ey 29E qHol
‘2 6T GTHIE YRS NUHGOREEH 199810 XIRY o 2 EEd A

4%, e a7k ol Bgish et Woj7l AAeE 1
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F7F @8] A7) W Fof o] Mg AFHZ A A
& 4 Slgde Z1dE Al ®d. omakA Strepto-
coccus mutansE 21 A A7 $1§ HHo 2 o
7]-2] Sg_xgx“,lo) HC!__?_Z{I’IO‘IS) %i 3-1% %10.14,15)01 }\]
=590, A48 &3 9 X3 flossing "
AAF prophylaxiss *e) 17+ 94 #ele) 3
84 E FEAUL

77 Well Al Streptococcus mutans Al A E 930
ol A E Adete Pyoz 144 2P e
_1_—2—_3“01710,17) Syﬁnge,lg) i]/\e] %_13,15)0“ %93011,]_ Zé’
paste 5= 23 AH&dte RS E 4 U oS
W E2 Streptococcus mutans®] LAA¢ 7HAE
MR e A7 QAAT, 2 ZH7) A &H o)A &
o} 2 g7)7t0] 21 WA BolE TE o] A4l
g "7t 39tk 3] Streptococcus mutansE 3
Ho M &3 8l7] wFoll FHAZ XHAA =
T3 AT B AANIIE £ AAY e e
34 Balanyk$ Sandhameo] 19853 A Ao}

Chlorhexidine H] 27-o}l =(bisguanide) A€ 2]
ZE @ FaA 2 KJol¢-AEe = delFoz @
#H A %1+ Streptococcus mutansE Me& oz 73
A dAske &3l sidn g@A gl e
Chlorhexidineg X|9HellAX F7|12F H&3e $£8 A
A9 MEE Y&l Friedman 5 polymeric film&
o] &3 chlorhexidine® A&3dle] Y 7+ A&4
oz B2dE AL AP Addy € acrylic
stripe o] &% WS ANYDG® Balanyk <
Sandham-2 Sumatra benzoine vehicle® A}-&3]A]
10 % chlorhexidine acetateZ varnish B e} 2 £33}
T s Tt 483 d in vitrodlA 129
o]/} bactericidal level 2 A|&H o 2 wtEslEs RS
#9l8l chlorhexidine varnish7}  Streptococcus
mutans A A glo] Fstn gztael whiolgln
A" w3 Sandham 2 chlorhexidine varnish
polyurethane sealant® 3| &3l kg A& A7+
F7HZE 49 482 58 2v old £¢ A
AE %38 chlorhexidine varnish =X <ls)
Streptococcus mutans& #7]7te)e} & 4 U= H
671 7V Xopg-aF fi £F olgtr A Z
F AT o7 YT A S w IS
ez 20 AgTe 10 % chlorhexidine
varnishg& Z=3¥3t9 polyurethane sealant® =]&-3}
-2 1 Streptococcus mutansE 205+ 0|4 A et=
Aoz el o] W o] Streptococcus mutans €A

R
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3HH, Svanberg & Streptococcus mutansZ} 1
7 4A 2L o] FY tE Alto] ojn] Hf
i gle 7ol 2FE o|FA Eedn o
Streptococcus mutans$t tF& FF 7he] A#A o] Sl
¢S A9891n® Hoeven S&  Actinomyces
viscosus®} Streptococcus sanguisE 1 thA e 2 A
2519t}h? Schaekene Streptococcus mutanse] A
AE BHA R FP3y] Yeie Az g2
AT BEo| YL 1]AA] golo F& A H PP

o] 5 w3 #AEZ Yoz chlorhexidine
varnish7} streptococcus mutansE ¥] &3+ X8 W
O& g nA e 43S BAse g & F5d 2
# &} glo] Streptococcus mutans7t A ZA 2.2 A
5o} @3 X 5F chlorhexidine varnishel] 2} & 2o}
$4% A4 53] gL 23 v Ak e
AT 717te] BE BAE nA IAE gAtez 1
2IE AFslde FE7) .

ol & ATolME 14 wA A& G &
A& 422 chlorhexidine varnish 2 2] %2] x| &}
W 5o Wsh S Azt a4, dysid 2 4
HE BEuste wpolt)

o171 [HAH Q! BHY
1. A4 [HAY

AMEhEn e X8R a7 Wdsdd
FTFAE7] qAE F 1Y aFFANE A7 3
9l &2} 10049 S Ao Z at o|5g 7Yz 4
g7 (50%) # 2T (04) 22 EFatach

chlorhexidine varnish X1 XA] &717te] 32 &
8171 Asted 325744 follow-up S+ Tt A8 A2
Aloe AEF 509 (g 119, o2} 399%), 2+ 50
H0aA 169, dA UH)o| oy AgEd, B3
2l Wl 7+ 52 v £33 o7 kA 8919 93l
A¥ T8 Adle 4EF 129 (A 39, 92 99),

2 9% (4t 4%, o2 57) o] FAE

2. i i

1) %8 =X
A3lo] Al&H &L chlorhexidine vamish® A
% 12 10 % chlorhexidine acetate®} sumatra
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benzoin®2 o|FoJH 1 Al 2% polyurethane
sealant A)2F 1& ol chlorhexidine®] el 2
&3te AE T e 9E8S I

AT 23 FAE Fisr] Aol 157Y 24 2
E 430 ZA A} 17 A 28 =X3H =
< olge} 2t rubber cup® 47} §1E pumiceE
o]&8t AWAMw ¥ water sprayZ AHF H
unwaxed dental flossg M A Xt §-91& 7 Ro| 3}
Aot AR o2 Xo}2 H2let 1 air syringe®E HWZE
g H A 12 A2 F2745 o] &8 Xt FYd =
¥ 3 ¥ unwaxed dental flossE WA X 7tol) & =3
= A Pt air syringeZ AXAIZ] F X ole] £H
Alek 1S v23 gA] AZXAZ D Al 28 AW
=¥t AZRAZT o] F 0E 1t 4R E g5t 4
Al Bt slEd S FANAY. agln AFETdA
= 205 Hol| chlorhexidine vamish® 13] x84
o}

zFe wd AX A& Ao chlorhexidine
varnish A& a4 skt

2) A& AHH

x| Al 24712 B2t AEAE FAAZ H Aot
A 1 hFx FAAA water sprayZ 9] Y&
= Aol T HdE UF wedgeE A3 X
#HA}. chlorhexidine varnish =¥ & A|28}7] A,
T 3 4 8 20, 3259 48T 2T BTN
AHE A Y A AT 42
Tyt Bd 3 dExToA e uE Aaregint dF
o oJa] &elZ chlorhexidine varnish®] %& A&
AIZEQL oF 671 €2 els) 205 Aole A g Tl 13]
Ak EXE F7t2 AA g

2,

3) A& A}

A€ = el E 200 «12] phosphate-buffered saline
(pH 7.2, 0.1M, PBS) 2.2 3] Xat¢ith. g Mg 75 &
A 20p18E 4] T2 slide glass$ol) Bojxmdl &
7] FoA AxAA EMEE 13 et -20°CollA
BEs

Streptococcus mutans, Streptococcus sanguis,
Streptococcus  mitis,  Actinomyces  viscosus,
Actionomyces naeslundiioll that A H-S Qited
F&d | 4 % bovine serum albuming ¥ 34§
HoF 7+ 1:80,1:160,1:320,1:640, 1 : 1280
o2 Z} #F slide Aol 3ME FIHNE 20 1%

Chlorhexidine varnish XMA| £ AlEjU =3 3}

"ol & 37°CellA 3083 vheAIZ F Qe
LN oz AH3FYT}

25ul/mg  protein® fluorescin  isothiocyanate
(Isomer 1. BB.L., Microbiology systems, US.A.) &
conjugate® goat anti-rabbit IgG (Meloy Lab., Inc.,
Springfield, Va, US.A) Z 271 1:50 € 1 : 600 &
Z 3Ma F 89 204I1F slideo] Eojxd 37°Col
A 3087 wHEAIH T

% tA AlA sk 90% glycerol2 117 3t &3
dnZd stlA #AYT} ol A8E Hu|FL
BHI-RFL microscope (Olympus optical Co., LTD.,
Tokyo, Japan) ©]®, Exciter filter(UG-1), Dichroic
mirror DM-400 1-420, additional barrier filter L-435
£ A8kt

3G Mo thg %2 no responses -, partial
identity® -(+), +(-), weak response® +, strong
responses ++2 AR, o|F o]} S
countingste] AA A ¥ &S AP

4) BA £A4

SAS T2 (version 6.04) & o] &3l A F
F 5 7 a3 v gy Hay EEUALE PN,
e XEHH Fo] WSlE paired t-testE F3)
o) =3 AT 2T vl EAF

017 MK

chlorhexidine varnish EX& A|&8}7] 1 &% &
4,8, 20, 325 (& 53))dll ZA ZAME Ad7 dlx
T e T Wst FEE Table 1-5 o AA]
st

Streptococcus mutanse A @ oA A A@7)3E
¢ FATgH R FAHUA JAHAZL (p<0.01)
(Table 1, 23 1), A2 A 4@7|105¢ v &
o] baseline 2t} 5A Aoz FAAUA St
I ojF A% F7ME FHE FAHEAT (p<0.05)
(Table 1, 18 2). A7t W& 23 AT 4|
e a9 3 o AASA

Streptococcus sanguis (Table 2), Streptococcus
mitis (Table 3), Actinomyces viscosus (Table 4),

Actinomyces naeslundii (Table 5) ¥ chlorhexidine
varnish A x]o) gj&] ¥ T2 ¥3}E Ho|x &k},
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Table 1. The proportional change of Streptococcus mutans

baseline post-Tx. 4wk post-Tx. 8wk post-Tx. 20wk post-Tx. 32wk
control 345x0.62 5361+ 1.74% 484+1,12% 6.03£1.21%# 5871143«
chlorhexidine 3211056 1.12+0.38 "% 124056 % 1621033 %* 0.89£0.47 wxx

Intragroup * @ p<0.05 #* : p<0.01 **+ : p<0.001
Intergroup + @ p<0.05 ++ : p<0.01 +++ : p<0.001

Table 2. The proportional change of Streptococcus sanguis

baseline post-Tx. 4wk post-Tx. 8wk post-Tx. 20wk post-Tx. 32wk
control 542+0.71 6.08+1.29 585162 5.77+£0.93 6.5611.17
chlorhexidine 50310.86 559+£0.53 7.15%+1.88 6.4470.83 5921068

Intragroup * : p<0.05 ** : p<0.01 *** : p<0.001
Intergroup + @ p<0.05 ++ @ p<0.01 +++ : p<0.001

Table 3. The proportional change of Streptococus mitis

baseline post-Tx. 4wk post-Tx. 8wk post-Tx. 20wk post-Tx. 32wk
control 4234072 488+067 507%0.74 476085 522%1.09
chlorhexidine 531+0.64 4971091 511+0.26 557+1.34 4011122

Intragroup * : p<0.05 ** : p<0.01 *** : p<0.001
Intergroup + : p<0.05 ++ : p<0.01 +++ : p<0.001

Table 4. The proportional change of Actinomyces viscosus

baseline post-Tx. 4wk post-Tx. 8wk post-Tx. 20wk post-Tx. 32wk
control 6.7211.42 7062098 803175 7261082 6.834+0.67
chlorhexidine 5.89%2.01 7641133 7.01£0.79 8.21+1.87 706£1.19

Intragroup * : p<0.05 ** : p<0.0]1 #** : p<0.001
Intergroup + : p<0.05 ++ : p<0.01 +++ : p<0.001

Table 5. The proportional change of Actinomyces naeslundii

baseline post-Tx. 4wk post-Tx. 8wk post-Tx. 20wk post-Tx. 32wk
control 6.181.21 5.89+0.89 641=1.17 7231146 6.08£0.97
chlorhexidine 7.64£2.02 598+1.22 6.5470.64 6.011£054 7.28%1.23

Intragroup * @ p<0.05 ** : p<0.01 *** : p<0.001
Intergroup + @ p<0.05 ++ @ p<O.01 +++ : p<0.001
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Fig. 1. The proportional change of Streptococcus
mutans in the Chlorhexidine group related
to the haseline. { significance : * : p(0.05.
* o p(0.01, " - pd0.001 )

4wks Bwks 20wks 32wks

] [ baseline Dcontral ]

Fig. 2. The proportional change of Streptococcus
mutans in the control group related to the
baseline. { significance @ * . p{0.05, ** !
p¢0.07, *** : p(0.001 )
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Fig. 3. Comparison of Streptococcus mutans
between the Chlorhexidine group and the
control group according to time
(significance ; + : p{0.05 ++ : p(0.01
+++ © p(0.001)

Chlorhexidine varnish XX| & Z(E{W @5 3}

& & 1ot

Emilsong 2159 Al¥ollA chlorhexidine o ot
A S At chlorhexidine ©] B2 AldxEch
Streptococcus mutans o 3} Aeid oz 7
Agacdy Pom? oo gE AFJHE
chlorhexidine ©] streptococcus mutans A<l glof
aaA o) R I g Maltz S 4F
2Bz wza oz A"V o2 chlor-
hexidine | Streptococcus mutans © gk M)A
g &3+ chlorhexidine o] w¥H& A2 o] 28] &7}
3 o A&Holgn ¢ v ok 22y o]E AT
EoME BF £y A T o] &3 FAHA B
WO R chlorhexidine & AWol AEgon ojuf
Streptococcus mutans 7F GAE 717He 450l A 14
F AEZ Balanyk 570 |23 vte} o] ny %
A2 ggez HLs7de Tzt At wakA
FAAE AU FES AFEL AT F
g AMAY AEE $8] Baanyk < sumatra
benzoin & vehicle2 Al&-3l vamish Fel= T3}
= 9L e EE polyurethane sealant 2 35
a Mdse FHFANES Bo} 7RG

o]2 EWZ Sandham 52 4de] 4¥S F
chlorhexidine varnish® Streptococcus mutansel] o
& AAEH7} Z7T fAHE A Usdta
Sttt 199290l = 269 my FAE ez A
o= 20 % chlorhexidine varmishE BTl 10 %
chlorhexidine varnish® =¥ 3 5 &35 #2324
3 A BF Zfo] flo] A AA AR 674 LA
Sreptococcus mutans & A FHLE AR o n
A Sz A chiorhexidine vamish A&7} &34l
] Adsdn .

& Schaeken 1989 ¢ chlorhexidine varnish
o] 2o & F7 M nE 98 sealantE AHE-SHA]
231 10 %, 20 %, 40 % chlorhexidine varnish& 107
A £xFPct 1 A3} Streptococcus mutans®]
Ae =7t ¥&FE AsA dedE, 0 %
varnish®] 72$-& 22 3 39| Streptococcus mutans
o 7t =3 B} 22 % o)skirh WA & %
%9 chlorhexidine vamish in Sandrac base®
Streptococcus mutans® A717F AFHZ AAA|
Atz FHoh?

B dAtiMx 54 Zsb vebd chlor-
hexidine varnish =X 28] el Sreptococcus
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mutans H]&°] X 32F F7A Fod wg ¢
L2 #Aag Aoz JENT (2 1). ¥ AN
205 Al chlorhexidine varnish £X& 13] 713}
et ole 71E9 dAFEd Yebd chlorhexidine
varnish®] B¢ K&7|7ko] ek 6 HLoIALE
23 Aol I A3ZE 32F Mo % Streptococcus
mutans TF°] A& ol Y2 FAE Aoz A
Zrgt,

W g zTdAe o AX FF 45 TRE
Streptococcus mutans®] H]&o] {23 oz =
7 AT 71 B AEHAY (2E 2). o] & 7]
29| AT A7V AR5t o) wH || o4
A& AT %A 5 & retention site & 27 2@ F
72 A4 Bl o8g wjEolatn Bz Scheie
9 dreNe =¥ AR AF AR
Streptococcus mutans =7} GAIR 0.2 7FAF T o]
= Wz & gFoA o] MY reservoir?t A AE
HEez AP £ AFdaE 2Tl o
218 d7do] Yehtr] @kal Streptococcus mutans
© Y AR Gl s HSHE 1 v|go] Z}
Pt

28]3 Chlorhexidine varnish X7} Strepto-
coccus mutansE Ashe AHE 2T AET
o] vlameA H&3s] Jehy sl (29 3).

& Schaeken Streptococcus mutans®) 32
&S A e ol FEEC] & AFdE 43S
A 7 dx Wt g2 AFEY dA HAs
Streptococcus mutans® ¥H}E-0 2 JeS wg 4
Aotz A 271 P YA Ao e
chlorhexidine =¥ ©] %9 Actinomyces7} 1220
A 239Y A gAgAY  dsdn?
Streptococcus sanguisE Bl E 3§ HA] T 3
A3} de Aoz Uehdth®® Sandhame] 9T
A= chlorhexidine 2] o] Streptococcus
sanguis® YAIHQ Z717F AT B Ao e
chlorhexidine varnish X X]dl] 2J&l Streptococcus
mutansE A &Jgt 7|} dFole ¥ W) gle A
o2 Vel o Schaeken?] @&} 2ol 43 o] 3}
9] 7]zt A g7t A EA = Felskx] 23t

2ol A= Streptococcus mutansE | 2j 3t &
Aol dide] € 71e #Felle Wit vehgA] ¢
of WA AR Azte| o8 FE  Streptococcus
mutans7t Z7H8He o2 vehd

oldE EUE nesl g o A7 EA4 AV A

Y 3 2 of
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A& A of st 2y Al glof o9 e w
W F A A2 Aol chlorhexidine vamishS ¥HE
S¥8l3 67l gritt 37 XS A SE 323 X
713 9 Aob¢Fe WS apE o o4
2 4 gtz gddg

>

2 E

MEWStu Y ARAZE a3 dor 134 1
AR E ARV Z Y B} 1008 FoA 32F
7HA 74712F follow-up HAY 2198 & HZ A4
o2 AAsan.

AT (1294) 2 chlorhexidine varmish& 15 7}
Aog 43 X3 T n34 aHFAE s}
I, 2T (9%) & chlorhexidine varnish # %] &
2 1 142 AR E FasAn 2em A
ol A= 205 Aol chlorhexidine varmnish& 13}
23t o}

F oA g R £33 A 12 &
8,20, 3259 A efu] ¥ Wil FFE 0 9y ¥
F dnjEHeg EAstn SAS EAzZzaRE

$3o] Thg3) Be AAE AU

1. Streptococcus mutanse= A g TlA A A&7)7k
¢ BAEAHCZ R4 IA JAHUR
(p<0.01), HZTolA 4 @715 EAgGH e
E #Fo4 IA S/t (p<0.05).

2. Streptococcus sanguis, Streptococcus mitis, Acti-
nomyces viscosus, Actinomyces naeslundiis 4
o dzTodAM EAGHoz Fo4 e W
32 HolA] gt

oty 1A wHFANE AFRE x4
chlorhexidine varnish& A 2] & 7 ¢ x]o} $-2]9] F
A<l Streptococcus mutansE Z7)7F AedA o
2 AAE F Jg Aog Y
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Effects of varnishes containing chlorhexidine on the

- ABSTRACT -

Long-term effects of chlorhexidine varnish treatment on microbial changes
of dental plague in orthodontic patients with fixed appliances

Young-ll Chang, Won-Sik Yang, Dong-Seok Nahm,
Tae-Woo Kim, Seung-Hak Baek

Department of Orthodontics, College of Dentistry, Seoul National University

The authors observed the long term effects of chlorhexidine varnish treatment on microbial change of dental
plaque in orthodontic patients with fixed appliances.

The initial sample was 100 patients who were arranged to be treated with fixed orthodontic appliances. The final
sample consisted of 21 patients who could be traced for 32 weeks after application of fixed orthodontic appliances.
They were classified into the experimental group (12 patients) and the control group (9 patients). The experimental
group was treated with chlorhexidine varnish once a week for 4 weeks before application of fixed orthodontic
appliance. The control group was not treated with chlorhexidine varnish before application of fixed orthodontic
appliance. The experimental group was treated once more after 20 weeks. The microbial changes of dental plaque
were analysed by indirect immunofluorescence technique at pre-treatment, post-treatment 4, 8, 20, and 32 weeks.

The results were as follows.

1. In the experimental group, streptococus mutans was significantly suppressed during experimental period.
(p<0.01) But, in the control group, streptococcus mutans was significantly increased after placement of fixed
orthodontic appliances during experiment period. (p<0.05)

2. Streptococcus sanguis, Streptococcus mitis, Actinomyces viscosus, and Actinomyces naeslundii did not show
significant change between the experimental and the control group during experiment period.

So, if we treat the orthodontic patients with chlorhexidine varish before application of fixed appliances, we may
suppress the major cariogenic bacteria, Streptococcus mutans, selectively for long period.

KOREA. J. ORTHOD. 2000 ; 30 : 3356-342
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