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Table 1. Baseline data of Ca, P of bovine teeth
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Zoom) 2 &3t}

@ A dn] B4 A (Electron Probe MicroAnalyzer:
EPMA) 4

A AlHES 427 F epoxy resinoll Zr| &, Anf
ohed e W RS Alageln A @n] 24 21 (SHIMADZU,
EPMA-1600, Japan) & °|-&3te] 27F2] 944:(Ca, P)ll tat
o 7H5AS 15 kV, W37 5 umdtoll A 2F AlE & 534 A
A AAste Higke Attt F 339 dds Bl &

A AEEY] AF 4 FAES Kruskal-Wallis testg‘r
Mann-Whitney test® F94& AFsAH FoFE
0.05% 3t

. ol

A0l RS AR B X9 Ca, P ko] 3t
7| ZARE AAY. EPMA 4 23 Ca2 35.99%, P2
16.90% % S35 tH(Table 1).

2. A2 RUSIR| B2 29 HE Hold 47 U Ca, P
of Haw 24

F4 T glo] kAl AEA R AAdxy S AEA
2T 3 Agwe A A dvjder R 23

element 1 2 3 4 5 average SD
Baseline Ca 35.79 36.21 35.91 36.05 35.98 35.99 0.01
P 16.87 17.09 17.01 16.73 16.82 16.90 0.02
(%)
Table 2. Measurements of Ca, P without caries induction by EPMA
element 1 2 3 4 ) average SD
Control Ca 36.38 36.11 37.19 34.76 35.97 36.08 0.79
P 17.84 16.35 16.82 16.89 16.71 16.92 0.50
F-varnish Ca 37.37 36.61 37.85 38.23 36.27 37.27 0.73
P 16.99 18.42 16.41 16.29 17.41 17.10 0.77
CHX-varnish Ca 36.29 36.50 35.84 37.58 36.83 36.61 0.58
P 16.96 17.30 16.84 17.13 17.57 17.16 0.42
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x4 Ca, P o] &2 B¢ 36.08%, 16.92% = 4 =]
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A3 B4 v E B2 FdM e 37.27%, 17.10%, =2
2N viUA S =X 2o Aol 36.61%. 17.16%

2 vegen o5
(P0.05) (Table 2).

Aol A4 freldol 9t

ol AAE A ¢S vz Ao E $Ad 9%
G ae} FAG P27 2AGH o R A HIeH, Ba

4, BESY A4S A% 22 SR
ol o5 ge g2t ol v
o 2 4 99HFig. 3).

Table 3. Measurements of Ca, P after caries induction by EPMA

element 1 2 3 4 5 average SD

Control Ca 33.09 34.40 34.40 34.02 33.89 33.96 0.62

P 13.14 13.89 14.22 15.21 13.44 13.98 0.72

F-varnish Ca 35.21 36.49 36.98 36.57 37.35 36.52 0.72
P 17.28 18.00 16.53 16.23 16.90 16.99 0.62

CHX-varnish Ca 34.38 34.99 35.52 35.02 35.73 35.73 0.26
P 15.39 14.74 14.29 15.69 15.28 15.08 0.65

F: Fluoride CHX: Chlorhexidine (%)

Fig. 1. Bovine tooth specimens placed on acrylic flange of buccal appliance.

Fig. 2. Polarized light microscopic findings of bovine enamel surface. There are no significant difference among each
group.

a. control group. (x100)

b. fluoride varnish group.(x100)

c. chlorhexidine varnish group.(x100)
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a. control group. It was recognized caries like lesion on enamel surface. (Arrowhead)
IE  intact enamel, BOL : body of lesion

b. fluoride varnish group.(x100)

¢. chlorhexidine varnish group.(x100)

b,c : Comparing the control group, both group were identified to resist decalcification.
2zl AT E Ca, P Zael Fo4o] ¢
— > Lo o = = Aoz YegtHP)0.05).
— 1 [ (7 V. E2 W a%
{ | | Lo
5 g e il il R 34 w4 2700 Aol B8 AgSAL AT 6
g grstee] s AL, 2REIANY o7 54
T T e 1° F AT S B PEE Folo] AT A YA
& Fol e BoQl $eiol B 4 Uk,
L2 v = of 301 Al iEE i en 1980d el #1

Fig. 4. Comparison of Ca and P after caries
induction. Fluoride varnish group showed the
highest Ca and P level(P(0.05).

BL: baseline data, CT: control group, F: fluoride
varnish group, CHX: chlorhexidine varnish group

. EPMA 24

4 vy Fell A Cast P olee] Hd HF kol 24+
37.02%. 17.49% oM ZredAd uldze] 2o =

35.73%, 15.08%, W2l 4% o|Hr} o] W2 33.96%,
13.98% =, °|g9 #ole frold e Aoz eyt
(X0.05)(Table 3).

£ 2PN 48 FLe o
g a2, $4S FUP
% 747} BEACHX0.05).

87

odlA el AHEEZ] AL, vlsellA e A7l A] 8o}
TR 1994 0] FDA 5915 wkeh. 22y AAl
B2 vqe 54 B BX AR [ 23] oS 9lE
de] AR AL glom®® 53] Ba v gE B4 Al
=l Hlgte] Ao} &R F-2o] Golsi BaE AHHOR
FEAA $4 d 237 Hold Aoz AAA L . 2
22ALLE S, mutansell AYA o= FHs 2gei, =
2ot tEo] 7P MR ofAl 39 shuE g A ok wiy
7 Fee] SREGALL EaHolu EHE T X A
ol i el M gt Al&E 5 3lof Alte] HaE T
g9 WS Ho gapHo R A = glowet odd
o £ 22 viy4 e Ba vy vpiviA =
Eof # Fxrrh Ea glof, st 3 Fad fxEd
&3 92 o A A 2 S
Aoz P 238 FUAA AR Hols &
o @gaard &2 A|ofel] & HFEA| ot ke
WPE e FHZ Ate] AU 15Luke] M
23AdE #ED v sy o] ATl e g g W
oy

=
o
T

O o

fo]g 4= A== metal meshs A
53] 25U a7t A g3

grelelit.



J Korean Acad Pediatr Dent 35(1) 2008

2
[e]
-

™
2

7azA ] 4 ek vheke A, A A

o] FHs = 2 HIFHEHe] 2AgH 54 4 B84 A
Fe AR, FARAANE, HEdAnEe SHos Bt
F 9lom 38t49l A7 o2 EPMAZ} thEZ el
19609t o= 722 o] Ao tlg oJej7ix] H A, 4
ZQl B4 whHo] E9lglo] k=t o]2dk M2 thE W 9
o SHAAEC] A A @& T wAAEC] dF HAUu
a2 o33 BAIES electron probed E3F A& 3
AEJE o] AN xray o] WEo] ZAE 4, A&

o] s 2A2(1-100) AAt Fido] A5

ELERES

oft
1o ox

o

M

%:_28)0] electron probeg o} 24
Hlel #F gopdel o B2 2
, electron probeE g X0}z 9|
S S £ g7 At 19754 Takuma o
| Aot EPMAE— ol g3t EAste] L4, <, mi
2abal 9 ol SUHeH EJ—-O]'/\)\—‘ , ©l
X &d & (microradiograph) = ©]&3k] 243 4
49} °a‘7<] OP?‘W}%’.

mepa o] AFo A= EPMA 4]
Dispersive Spectroscopy System= ©]-83}]
% 942E(Ca, P) 558 5”013}" o1&

o-1-= =
2 RS Hrletual stglon, wak Frh49 Hagdn

oAl ol W ol
Yol ox o B
rlo

% Wavelength
AE W &

2 BRE Bojo] 2494 54 selsin S

248 2 A9l Ca, PY 27t BAEAY dlzTe
A L Arok 23R G2 AFolM el Cast P o]
7 frold A A 2ol olg FEE 24 dehlit
(F{0.05). &2 Aly4Z2 478 AF Ca, Po| Had
A ezt frolgel flE Aoz et $-2e) o g3ty
ol Aol e Aom depgon SR v T
BS€ P9 ALAA f94 dE 7&&2 U e 2T
(X0.05). =3t 712 Aua2 vlwA], B4 vp43S Cast

P7l EAR O felat Aol gglont, SRedAd vh4]
0 7Fole Poll Mt fre] 3t Afo]l & Bt (Fig. 4). o2 g
APAEL B w7E FREAA Y sRlde] va 4 4
& Gt mes Aeke Ao AzEn

2 Ay 4e A5, BT frolcte] sl Eg A
x{z‘;c}/\éo] =e %5} IV KN fg/\jy Ht-llagrz JU:l,] les]—;ﬂ A
APz 9L

Z

=
448 s oz deid g

o = L

ZrzaAg w7t 27

rTo
re
o
R0
uj
=2
L
:.:,
ol
rr

88

™

A G EE A
7h AAZ Aofe] FW
bl dET. 2223
A= S. mutans® MAFE &

FH7} frofgrtel] digk Aol A

UTE o] AF M= &
1 Aol e Aoz el

@ 37149 A old Y

, 2
=
=1
1o
o
l‘l’N
olf
I
Moy
4
ox,
L o
o >
o
—H £
(ol N Ji N

G e 1,].
PR
AY sl =7

°l=

ol g Al

&S vl

AL

iy
)
)
J

ip

é

1o

gL-

Jz -
mz

-{m 2>,

ro,
oM,
—o
1-H

1
a

o

A

lo

ki

b rlr

N
o

2

oy o 1 111 >
>,
O
Y
=
o
o
=
2
&
ﬂll
%

e
)

I roh ot iﬁ. o

>
1
cht
)
)

zo
= ook
X,

Aol z
ol
gz=

o W
Al
q

I
A

I’

)
ofd
r_gu
E
> o,
tlo
o
rulm ofo
ol
rot

&

e
o
)

)
ol
-

S w w4 AAE =X
AATH. B4 vl
EERESZRES PR
A& BAL 7P FEleiA B o] B
sto] FATH
o] AT Hol Aol 9 AHad A7]9] 352 A A ZA
CEETEL R R SR PR £
olg} AR 53] Bi viH oA FY B2 &3
S Zolgt A7 e viy4 Al
FSHE oz} 2 Vs FRael o)
o G4 g B s A7} B
bol ¢gelA] Bt EH o uh
I} ols) t2o], w4 EX 3
b7} A e el olrfe 9

o
1~ﬂ
=
il

=
B

=
x

I
]
i o A

»E R
E _Ii

=)
jud)
Bt wy =

ok M S

LI Py Ve
Mr ox
1
lo

i o HZ\ mlo

o
=
=

o,

o o

_,4
v

e
yo br

N
-

P}

J

o?‘.ﬁé_‘:,mo

of o S
>, i

=
LN SN

i
i

il oo
o

i
2

O o HE
tu 4o =

rE o of
N

{0

[¢]

AV
[}

o
)

O
© o

Kuf
)
L
z
)
0
z
e
g
ot
2,
"
ook
>
N
N

- 9

oo N

A}

—
X
.

4 w4l 2
7 feked P2 ) AR °ﬂ
Ae Exekn $4¢

stel Ca, Pl Hg}d
A,

e r&

Tl X e Cast POl
iie(ﬂ/‘]‘:‘ B+
A HIX0.05).

no k
2 o ]lo L
o

X 1o X



ole)g AT v o] B u B w4 s SR=eAY )

U4 2% 94

dge] o] B3t e Aow FHHUY &

2 H47) HEE 94 ool B B4 Roe Az,

10.

11.

12.

13.

il

rok

Sk

A4, 1€7] : Fluoride varnish ©¥7} 7] H#4
F4 Wil AN s vAE G A AT AT

o}x|3}gtg]#], 20:131-143, 1993.
Norman Tinanoff : Association of diet with dental

caries in preschool children. Dent Clin N Am,
49:725-737, 2005.

. Bellini HT, Arneberg P, von der Fehr FR : Oral hy-

giene and caries. A review. Acta Odontol Scand,
39:257-265, 1981.

e, A, Pey 5 1 Feks ool own] $8A)
B2 %ol 2 AFSF P DIRRoNAG A, 32:136-
143, 2005.

. Hawkins R, Locker D, Noble J, et al. : Prevention.

Part 7: professionally applied topical fluorides for
caries prevention. Br Dent J, 27:313-7, 2003.

. Chu CH, Lo EC : A review of sodium fluoride var-

nish. Gen Dent, 254:247-53, 2006.

. Brudevold F, McCann HG, Nilsson R, et al. : The

chemistry of caries inhibition problems and chal-
lenges in topical treatment. J Dent Res, 46:37-49,
1967.

. Demito CF, Vivaldi-Rodrigues G, Ramos AL, et al. :

The efficacy of a fluoride varnish in reducing enamel
demineralization adjacent to orthodontic brakets: in
vitro study. Orthod Craniofacial Res, 7;205-210,
2004.

Todd MA, Staley RN, Kanellis MJ, et al. @ Effect of
a fluoride varnish on demineralization adjacent to
orthodontic brackets. Am J Orthod Dentofacial
Orthop, 116:159-67, 1999.

Vivaldi-Rodrigues G, Demito CF, Bowman SJ, et al.
: The effectiveness of a fluoride varnish in prevent-
ing the development of white spot lesions. World J of
Orthod, 7:138-144, 2006.

Emilson CG, Klasse B : Support for and implications
of the specific plaque hypothesis. Scand J Dent Res,
93:96-104, 1985.

Kohler B, Pettersson BM, Bratthal D : Strepto-
coccus mutans in plaque and saliva and the develop-
ment of caries. Scand J Dent Res, 89:19-25, 1981.
Svanberg M, Loesche WJ : The salivary concentra-

89

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Chgtobx|mst| x| 35(1) 2008

tion of Streptococcus mutans and Streptococci san—
guis and their colonization of artificial tooth fissures
in man. Arch Oral Biol, 22:441-7, 1977.

o7, #9& : Chlorhexidine varnish7} Hig2e] &
3ol M= G thgkiobx|#eks]#], 25:825-836,
1998.

olatxl, Y : wAEA $lo Chlorhexidine var-
nish X% A%e] XJe] U] 75 Ws}e] A A3, gk
A es|=], 27:173-180, 1997.

Skold-Larsson K, Borgstrom MK, Twetman S
Effect of an antibacterial varnish on latic acid pro—
duction in plaque adjacent to fixed orthodontic appli-
ances. Clin Oral Invest, 5:118-121, 2001.

Sandham HJ, Nadeau L, Philips HI : The effect of
chlorhexidine varnish treatment on salivary mutans
streptococcal levels in child orthodontic patients. J
Dent Res, 71:32-5, 1992.

Fennis-le YL, Verdonschot EH, Burgersdijk RC, et
al. : Effect of 6-monthly applications of chlorhexi-
dine varnish on incidence of occlusal caries in per—
manent molars: a 3-year study. J Dent, 26:233-8,
1998.

Du MQ, Tai BJ, Jiang H, et al. : A two-year ran—
domized clinical trial of chlorhexidine varnish on
dental caries in Chinese preschool children. J Dent
Res, 85:557-9, 2006.

=34, HelA, 24 Buccal acrylic appliance®] 94
2 A& thghaolx|#eks] 7], 34:315-321, 2007.
Castellano JB, Donly KJ : Potential remineralization
of demineralized enamel after application of fluoride
varnish. Am J Dent, 17:462-4, 2004.

Bawden JW : Fluoride varnish: A useful new tool
for public health dentistry. J Public Health Dent,
58:266-269, 1998.

Beltran-Aguilar ED, Goldstein JW, Lockwood SA :
Fluoride varnishes: A review of their clinical use,
cariostatic mechanism, efficacy and safety. J Am
Dent Assoc, 131:589-596, 2000.

Rozier RG : Effectiveness of methods used by dental
professionals for the primary prevention of dental
caries. J Dent Educ, 65:1063-72, 2001.

Matthijs S, Adriaens PA : Chlorhexidine varnishes:
a review. J Clin Periodonto, 29:1-8, 2002.

$gaard B, Rolla G, Arends J : Orthodontic appli-
ances and enamel demineralization. Part 1. Lesion
development. Am J Orthod Dentofac Orthop, 94:68-
73, 1988.



J Korean Acad Pediatr Dent 35(1) 2008

27.

28.

29.

30.

2, o219 5 WY Eee 93 2L A%

&, ¢, Ba wste A 4. daAHEESS] A
26:372-378, 2001.

Boyde A, Switsur VR, Fearnhead RW : Application
of the scanning electron probe X-ray microanalyzer
to dental tissue. J Ultrastruct Res, 5:201-207, 1961
Takuma S, Ogiwara H, Suzuki H : Electron probe
and electron microscope studies of carious dentinal
lesions with a remineralized surface layer. Caries
Res, 9:278-285, 1975.

Orgie AH, Paterson M, Pine CM, et al. : A ran-
domised controlled trial of the caries—preventive effi-

90

31.

32.

cacy of a chlorhexidine-containing varnish in high-
caries-risk adolescents. Caries Res, 34:432-9, 2000.
Jenatschke F, Elseberger E, Welte HD, et al. :
Influence of repeated chlorhexidine varnish applica—
tion on Mutans streptococci counts and caries incre-
ment in patients treated with fixed orthodontic ap-
pliances. Journal of Orofacial Orthopedics, 62:36-
45, 2001.

Attin R, Ilse A, Werner C, Wiegand A, et al. :
Antimicrobial effectiveness of a highly concentrated
chlorhexidine varnish treatment in teenagers with
fixed orthodontic appliances. Angle Orthodontist,
76:1022-1027, 2006.



Chgtobx|mst| x| 35(1) 2008

Abstract

ANTICARIOGENIC EFFECT OF FLUORIDE VARNISHES
AND CHLORHEXIDINE VARNISHES

Suk-Hee Lee, Jae-Moon Kim, Shin Kim, Tae-Sung Jeong

Department of Pediatric Dentistry, School of Dentistry, Pusan National University

Dental caries which is one of the most common chronic disease complexly developed by the action of
oral bacteria, diet, and host factor. Various prevention program enhance resistance of demineralization
and reduce the acidogenecity of oral bacteria have been introduced, representative material is fluoride
and chlorhexidine.

The purpose of the study was to evaluate and compare effectiveness of fluoride varnish and chlorhexi-
dine varnish in vivo. Bovine tooth specimens were implanted in the lower space maintainers and applied
with fluoride varnish and chlorhexidine varnish. After seven days in oral environment, metal mesh was
covered to make similar condition of plaque accumulation and induce caries. All specimens were analysed
by EPMA to evaluate quantitative change of Ca, P and by polarized microscope to identify histological
changes.

The results were as follows :

After initial artificial caries induction in the mouth, there were remarkable enamel caries lesion in the
control group under polarized light microscopy. The highest amount of mineral decrease were showed in
control group. No statistically significant mineral decrease were showed in fluoride varnish group, while
chlorhexidine varnish group showed only significant decrease of P(P{0.05).

In conclusion both fluoride varnish and chlorhexidine varnish seemed to be effective for protecting
enamel surface from caries activity, although fluoride varnish has more anticariogenic effect than
chlorhexidine varnish.

Key words : Anticariogenic effect, Fluoride varnish, Chlorhexidine varnish
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