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AA At AF A F¥ol Fask adolv. A fdAA gy 2olu
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Aopg-2l S SAHS JHn. ¥ AEE 2 24 8] HARRI

Cariview®E M= pH AA S AFRIA XE] A7 AF A 58S o] 22

135 el ofgol (T 5 Al olak, WAk 61 W, oA 74 W)7F AHEe] d
Aol Fofdr. B AFE ofdole] PR FHEm gF AExAE @
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2<0.01). X o}-2 Ao o] Cariview®= WZE 638.8%, Eo|% 69.2%, ROC
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st 43 AdEieh e AdEATE glojof k. ERE WAl Al At

Aetgol glojop syl hekala Alzke] A AYWA HAM gol APk

weo] o] FojA 1 gt}

Aokg-AFE HAELR, SF8%l, Hojadl T o el a9l
Ao (Drucker, 1983; Moore, 1983), %2 274 A= ol F WAESA
HE 7|22 /el gt Aol diste] AFH o= Mot fJ=t &5 Ae=
WA ARt FAAS Hrkete WAl dn. B 92 24 HAPL
ZJolg-2le] folow AHA Y= Mutans StreptococciYy LactobacilliZE

AF st wokallA] HrlstEd =4S 512 AUth(Loesche and Syed, 1973).

Mutans Streptococci= Ho}g2el Zx7] WA Lactobacilli= 7|E
Aobg-2le] e FHE doldoz Ly om(Mandel, 1979), FA9

gllolt} X Ej(plaque) Z5El  Mutans  StreptococciYt  LactobacilliZ

¢

Aerow Bosts gle] Aoksd g B4 AU AwAel whgolea

ol
¢

Aok ATt (Borgstrom et al., 1997). I ZFol Mutans Streptococci=
Hdezlog wjokaA H7belE Dentocult SM® AAPHS A gy AlgHE

EAel 24 ZA HAAHo| Y (Lee et al., 2005).

Dentocult SM®& 19891 Jensen and Bratthallo] 71t AAPH O Z A,

Z&2~8 strip? A (sucrose) E bacitracin FAA 7} EsE wjgAS



o838l Mutans Streptococcis ABAOZ FHAEstal Hrigth. o] HAPHO
F2 weste]l uFr] o, e

Frgol dol AdE e HEZ g 3ol dBelA wfEem &3]
A gsttts Aolth(Jensen and Bratthall, 1989). Z1%7] uwj&] Dentocult
MOE o] ge] Aop-2ze] Ayo] fAFE Al#l7b Arh(Chung and Chang,

1991; Koroluk et al., 1994; Lee et al., 2005; Shin et al., 2003).

o
)
B

c AT Aok i vAEel]  Wig shevkdde]l Weta .

A F7HA = X ot 2lZ WA HA| Mutans StreptococciVy Lactobacilli 3r&

EA A FAZY 83 Aoz oAA gri. ey X oA 27

s

A 9

N
i
g9
rlr
o
<o
o

vlo]l @ A E (biofilm)oNA Mutans Streptococci 0]
91+ ¥bH (Loesche and Straffon, 1979), Mutans Streptococci T+5°] =ol%
Aopg-2o] EAEA &= A7 ATk 3lE Aok x7] wpoledF
oS XA Sk non-Mutans Streptococci®t  Actinomyces xS A|do]
x| op--21 Z7]o Tofsttta A|7]® ¥l AtH(Sansone er al., 1993; van Houte

et al., 1996).

o] 7pdel Anel meEw, A= s vAds AHAR A A

E4ol wet vgEol A8 s 4An T WES

n

-9 non-mutans
Streptococci®t Actinomyces’t S-AsTH7E A Ej7E AR 3L o] HWA Mutans

Streptococci®t  Lactobacilli7V  S-A3FA Eika= %7 non-Mutans
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Streptococci®t ActinomycesS T4 pHEeol EHHUHS FA
Sttt (dynamic stability stage). AFe] FA 87 s a1 X eje] g/ do] 7|xH
Aol A-L3tar AZAo] WHIPHA ‘low-pH  non-Mutans Al AF Ao
Fx1ear Ao FEo] AHsteE WEFew I Eth(acidogenic stage). T
A St o] A E W, Mutans Streptococci®t TFE WARA Ao =718 FE

Ao ot B Aol o] Jl&H U (aciduric stage).

Aokga] walo] U@ ol AWe slEel $4 @A Al BLIFT
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U} (Takahashi and Nyvad, 2008). T3¢ Mutans Streptococci &°]2}t

2,
rO
s

jud)
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%2,

Aake kA gete AT 237 vkDe Soet er al., 2000). TP E=
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7Rkl o7k Zelr] wiiel JEA mAES FAs] Bue A" W

WAE A b A A Wilslor @k tad wAZe Hiew

ax

o Ul

1

)

71 |2 Zozgs sto] nlo]ledES Aok el FAs] wEel

2] el

o

542 stobshs o] $4 B4S stetahd] Fasvhn oA

B

=

We olgd AokgA BA WAL A 4 A FHE Bohee
WAgEel AE f7IAS pih A Fal Moz wdsol

FE 5 A B wAMe 1940d Smydersl BlOlS ke

Ho
>



Wi =] pH W3E 17FA] AA|FS F3] Sotoezw #AFs= WHo= A
2708 Y (Snyder, 1940). Snyder= EVE W EASt= Lactobacilli®] %4
Zpol 7t Alopg-Al A Qv AS viEo=m o] A HfH| oA

LactobacilliE &Aoo 2 wjekslal 1 pHE o] &3] 94 4L o=stuxt

sheith.
Table 1. Comparison of colorimetric tests
Snyder test Cariostat® Cariview®
(1940) (1974, Shimono) (2010, Kim)
Tarcet Saliva Plaque Plaque
e Lactobacilli Mutans Streptococci  Non-specific bacteria
. Glucose, lactose Sucrose Sucrose
Vedium Mild acidic Neutral Neutral
Gram(-) inhibitor
pH BC green BC green
indicator BC green BC purple BC purple
PULp Methy!l red

BC = Bromocresol

19743 Shimonot  XEle] b Aol i WMo Cariostat®
7Nl =l (Shimono and Sobue, 1974), oA S HjFA 27F2] A A]F&
3 AE Aol ARE thatete] AbS Aabetw ALA D pH FATF A Al of
Aoz vERtE BlAgoltt, AAE Cariostat®S o] &8 Xop9-4 At
dadel 5w AbElZE dch(Baik er al., 1998; Hyung and Lee, 1990;
Koroluk et al., 1994; Nishimura et a/., 2008; Qin et a/., 2008).

Cariostat®e pi7l Yrolgel whe} spekmo w@adlowm waim] X ofg-4]
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A, AE, ANAH K9 P, A4 2 4 B NEsh BF, &4
MEs Wy, AR Y, Bh wE 4w
Y. 73 @A

ofdolel Hops-4 BRAL ZAFHI s waHom
(FANAE deft) indexE AW F 71Zahgich. B4 thee] 713 me
9

stiom, nEA et A dEA, HIA= GrklA Al

Assessment Criteria (WHO, 1997)
d Decayed @ ¢bgo] A -4, F5® Aot $-4o] = 45
m Extracted : 2] wZo] x|, 2] ol o|F =2 WX += A9

T ARbHQl A e SAs] fd AHASE A F

Table 3. Oral hygiene criteria

Assessment Criteria

Good AE7E AAY e r Holx| ¢ds FEY ASWA AH
Moderate — Seto® WY FFo] A2WA A, A3toll= AH A+
Poor Sto R Hol= FHFol AW A, A7t % AH S




. %2 &4 AAL (Dentocult SM®)

Merel +7 W Mutans Streptococci TA FE

=

SAst7] Sl AdEskd

Dentocult SM® Kit (Orion Diagnostica, Espoo, Finland)E o]&3}o] #|ZALS]

AA = Al eI, Kitel S0 3=

A=A BAS A -, #o] S test strips

stripol E}do] B 3I3ith. Eldo] B strips FHIH HfFA

Faroll A 48413 wiFekltt. ik

0-30.% H53taent,

Figure 1. Dentocult SM® reading.

Table 4. Dentocult SM® criteria

‘bacitracin’

ko3
T

A Aol A

o

=

mjg] kel YAt

et HArkrt

ot

o T

Algstes 7ol

1 A
il 37C

w2}

Assessment Criteria (CFU in strip) (CFUs/mL)
0 0 < 10"
1 1-10 10" - 10°
2 11 - 99 10° - 10°
3 > 100 > 10°




. A4 AA (Cariview®)

o
of,
X
Ol

el
N,
do
%
ox
o
e
i

o} W EAst= X A A 75H
Cariview® Kit (Huneth, Seoul, Korea)Z o]&3}e] AFAe] A A
Algstdtt. Hyd "Weo= g ool S AAF A

s (2-38) $2) RAW F At B WHS ZA wFelo] Eesiolnh,

e kit EodE AAF & HIbste M-S #ESGY. oA S
FetE A7) (Allinone Bio, Seoul, Korea)® &3k & A xAle] 9 F3e] 0~100

Apolsl 54z A53het9n.

—= — _high

< ~ .
e s

L U |l A1 BHA high,
1. 717 LH 2IE 242 2. Z[Ef LY O]A42 Yok 3. 2T S 3 M e 24
Figure 2. Cariview® process.
Table 5. Cariview® criteria
Assessment Criteria (Score by optical analysis) pH
Low risk 0-39.9 5.5-7.0
Moderate risk 40 - 69.9 4.5 -5.5
High risk 70 - 100 3.0 - 4.5
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I11. 4 3

Table 6. Distribution of the subjects

Category Classification Number of subjects (%)
Total 135 (100)
Gender Boy 61 (45.2)

Girl 74 (54.8)

1 year 18 (13.3)

2 year 35 (25.9)

Age 3 year 45 (33.3)

4 year 22 (16.3)

5 year 15 (11.1)

Good 79 (58.5)

Oral hveiene Moderate 50 (37.0)
e Poor 3(2.2)
Missing 3(2.2)

dft index 0 16 (11.9)

1-5 68 (50.4)

6 - 10 40 (29.6)

11 - 20 11 (8.1)

dt index 0 26 (19.3)

> 1 109 (80.7)

0 37 (27.4)

1 28 (20.7)

Dentocult SM® 2 34 (25.2)

3 26 (19.3)

Missing 10 (7.4)

Low risk (0 - 39.9) 52 (38.5)

Cariview® Moderate risk (40 - 69.9) 57 (42.2)

High risk (70 - 100) 26 (19.3)

12



AA HA 135 Wel FEXE BEW, A" 3 A(33.30)¢ 2 Al(25.9%) 7

—

GrE A, FROAe dRE FEEsDPO, HoksA A df
index ¢ Hzfo] 4.91(£3.81)°]%aL dft index 1 ©]%Fo] 119 H(88.1%) ] o

Aobg-2 FHES 109 B(80.7%) o2 yER} IPAE diyE 2ohg-4

X

Hd

98 o] Adt}. Dentocult SM® H4= 0~3 7} S3o vwd 124 B¥&9 L,
Cariview® AFE 3 79 SFoz BFaEd AYda- 52 W(38.5%),

=3 57 H(42.2%), YT 26 H(19.3%) 0= B FE3Y H(Table 6, Figure

3, Figure 4).
251 Mean = 491
] S.D =381
— N =135
20
154
Frequency -

[11

T T
15

o=
=
o

dft

Figure 3. Distribution of dft index.
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o Mean = 52.83
_ S.D =19.10
N = 135
40
301
Frequency
207
10
LU o L T |
4DID SUI.U SUI‘U 100.0
Cariview® score
Figure 4. Distribution of Cariview® score.
A AR A7 AZEHE A" gad mE Xobe-A A dft) 2

Cariview® HFo Aol Huxt Adgs U BEAEA Az Eaxof
ALg-ol ol wel Cariview® HFol o8 zteol7t Yebwta, T4 Aol

upel dft o ol gk zke]7F YeEbsth(Table 7).
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Table 7. dft index and Cariview® score as oral health behavior

Cat Cl Ficati N dft index Cariview® score
ategory assification Mean + S.D. Vean + S.D.
Poor 3 4.67 £ 4.51%P 55.40 + 24.46
Oral hveiene Moderate 50 6.78 £ 4.01° 56.76 + 17.97
e Good 79 3.85 + 3.24°  50.49 + 19.60
Missing 3
Snack intake <2 81 4.91 £ 4.09 49.64 + 19.51
frequency =3 43 4.70 £ 3.41 55.57 £ 18.99
per day Missing 11
Brushing <2 69 5.19 £ 3.89 54.18 + 19.84
frequency >3 63 4.49 £ 3.73 50.76 £+ 18.50
per day Missing 3
Fluoride Use 62 5.44 £ 3.62 57.50 + 18.87 ?
Not use 68 4.32 £ 3.89 48.25 + 18.68 °
toothpaste L.
Missing 5
Professional Yes 44 4.95 £ 3.91 51.43 £ 18.16
fluoride No 87 4.82 £ 3.81 52.82 + 19.74
application Missing 4
Nicht feedi Yes 48 5.29 £ 3.63 52.23 + 16.84
18t teeding No 65  4.25 + 3.92 52.21 £ 20.49
experience ..
Missing 22

ANOVA or two-sample t-test (a = 0.05)
Within same column, different letters (a and b) denote significant
differences between groups

15



Cariview® 53 2 Dentocult SM® S3eol wWE xo}9-2 A (dt,dft

Aok APol Frkde AL mgod, FAGTH IAGT AoldA
Fol® Aol& melx] @dkrh. Dentocult SU® HF7h EolAFEE AobgA
of Frste AFL BYoh, 0-1 SFF 23 7 Al AT I

zlo] S ® G tH(Table 8, Table 9).

Table 8. Difference of caries index according to Cariview® class

Cariview® v Caries index
Class Score dt Mean = S.D. dft Mean = S.D.
Low risk 0 - 39.9 52 2.62 £ 3.09 ° 3.06 £ 3.18 ®
Moderate risk 40 - 69.9 57 4.67 £ 3.54° 5.79 + 3.62 °
High risk 70 - 100 26 5.85 + 3.93° 6.69 + 3.93°

ANOVA and Scheffe’ s post hoc analysis (a = 0.05)
Within same column, different letters (a and b) denote significant
differences between groups

Table 9. Difference of caries index according to Dentocult SM® class

Dentocult SM® Caries index
N
class dt Mean % S.D. dft Mean + S.D.
0 37 3.38 + 3.01° 3.43 + 2.99 °
1 28 2.68 + 2.55 ° 3.79 + 2.87 °
2 34 5.00 £ 4.21° 6.47 + 4.22°°
3 26 5.46 + 3.66 ° 6.35 + 3.58 °

ANOVA and Scheffe’ s post hoc analysis (a = 0.05)
Within same column, different letters (a and b) denote significant
differences between groups

16



o2 g AxAHI xo}Al AF (dt, dft index) FHe] 3] ogk AbyHEA
AF}, Cariview® 4= dft index 9F 2344 0.43(p < 0.01), dt index <}
AIAG 0.38(p < 0.01)E 474 F5E9 HIAAAE HFI, Dentocult

SM®L dft index 9 A#A4 0.37(p < 0.01), dt index & AFASF 0.37(p <

0.0HD= ZZ FTE FIABAES  BAH(Table 10). AdAAF7}
0.1~0.3 o] °Fsk, 0.3~0.7 oW FT&%E9, 0.7~1.0 oA 73t FAAAE

o~

olmsttl,  Cariview®®} Dentocult SM®  ZFol

rlr
ol

Tex=e  FITAIY

YERS T = 0.38, p < 0.01).

Table 10. Correlation between caries activity test and caries index

. o Caries index
Caries activity

T Caries experience Caries presence N
(dft) (dt)

Dentocult SM® 0.37 ™ 0.26 125

Cariview® 0.43 0.38 135

Spearman’ s rank correlation coefficient (** : p < 0.01)

N
o
£
o
1
o)
53
rlr
=
a
Il
N
=
D)
o
£
o
1
o
X0,
rlr
M

(dt > 0) zF vl E 93

=GR T A4 A3, Cariview'® A457F §238F 2ol2 RYgom, Detocult
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Table 11. Comparison between without caries group (dt = 0) and with caries
group (dt > 0)

Without caries With caries P
(dt = 0) (dt > 0)
Detocult SM® 1.14 + 1.04 1.45 £ 1.14 0.240
Cariview” score 42.7 + 17.3 55.2 + 18.8 0.002 ™
Snack intake frequency 2.6 £ 0.9 2.4 £ 0.9 0.440
Brushing frequency 2.4 £ 0.7 2.4 £ 0.7 0.804
Number of subjects 26 109

two-sample t-test (x* @ p < 0.01)

Cariview®= @A WA 135 Weol thste] XJolg-2]0] gl=(dt > 0) W FA

109 3 Fol 75 S F ud¥wo® Hra, HokgAe] gle(dt = 0)
@A 26 8 Toll 18 Fs AT oR Friste] 4 &4 HAbe] wigker)

68.8%, Eo|%7} 69.2%= EFITH(Table 12).

Table 12. Relationship between caries presence and Cariview®

Cariview®
Caries presence Total
Low risk  Moderate risk High risk
No caries (dt = 0) 18 7 1 26
Caries present (dt > 0) 24 50 25 109
Total 42 57 26 135

All values are the number of subjects
Sensitivity = 75/109 (68.8%)
Specificity = 18/26 (69.2%)
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Dentocult SM®& A= 10 ¥S A A AA 125 Hol| thsto]

2-3 SFoR Brhln

o

Zo}g-2lo] Ql=(dt > 0) FgA}F 103 H§ Fol 51 ¥

Aokg-2o] gl=(dt = 0) AFA 22 ¥ Tol 13 BS 0-1 5oz Hrfsto],

o

LA g AxLe] W ETY 49.5%, Eo)% 7t 59.1%% LEFWTH Table 13).

Table 13. Relationship between caries presence and Dentocult SM®

Dentocult SM®

Caries presence Total
0 1 2
No caries (dt = 0) 8 5 7 2 22
Caries present (dt > 0) 29 23 27 24 103
Total 37 28 34 26 125

All values are the number of subjects
Sensitivity = 51/103 (49.5%)
13/22 (59.1%)

Specificity

Cariview®¢} Dentocult SM®e] HAd HAg FEAL 7] 98 ROC =4
B2 A3, Cariview®= 38.3 AL, Dentocult SM®<S 0.5 A4S FERHo=z 3
A5 Az} Solrmrt HulE YEdY. JdHAe] AEAd wuEs 9%

fe

ROC A3 (AUC)®] Cariview®= 0.686, Dentocult SM®& 0.577

AALE A (Figure 5).
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Figure 5. ROC curve of caries activity test.
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Abstract

Correlation between Colorimetric Caries Activity Test

using Cariview® and Caries Experience in Children

Seongllyeon CHO
Department of Dental Science

The Graduate School, Yonsei University

(Directed by Professor Hyungjun CHOI)

By ecological plaque theory on dental caries, acidogenic potential of
whole bacteria in plaque is more important factor rather than the number
of specific bacteria. So, counting type caries activity test (Dentocult
SM®) has limitations to predict caries. A new colorimetric test
(Cariview®) using new pH indicator can reflect acidogenic potential of
plaque bacteria. Objective of this study is to evaluate the relationship
between Cariview® and caries experience (dmft index) in children, and to

compare Cariview® with Dentocult SM®.

135 children (aged less than 6 years, 61 males and 74 females) were
participated with informed consent. We did a survey on children’ s oral

health behaviors, examined oral status (caries and plaque index), and
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performed two caries activity tests (Cariview® and Dentocult SM®)
according to manufacturer’ s instruction. For statistical analysis, ANOVA,

T- test, Spearman rank correlation and ROC curve analysis were performed.

In the result, Cariview® showed moderate correlation with dft index (r =
0.43, p < 0.01). Cariview® showed sensitivity of 68.8%, specificity of
69.2%, and area under curve of 0.686 in ROC curve analysis. In this study,
children’ s oral health behaviors were not significant correlation with

caries experience or caries activity test.

Cariview® had significant correlation with children’ s caries experience
and had a little better explanatory ability than Dentocult SM®.
Furthermore, Cariview® is convenient and easy to test uncooperative
children, and has educational effect by visual color. It is supposed that
Cariview® could be used clinically to identify caries susceptible children

and to establish preventive strategy.

Key words : Cariview, caries activity, Dentocult SM, colorimetric test,
caries experience
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