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1. 917 xE o

S. mutans Ingbritt$} S. sobrinus 6715-7& A-&ulgw
A et 2 Fh FF-EY A ol AL e
’—‘V—}&% zZte R EARE A YA AR YE 8F

£ Adgsign. AHEd daE2 2 sanguinarine, chlorhexi-
dine, fluoride, propolis, hydrogen peroxide, triclosan,
sodium dodecyl sulfate, cetylpyridinium chloride®]3L tri-
closan(Ciba Specialty Chemicals, Basel, Switzerland)<&
A8ty L5 SigmaArH(St Louis, Minneapolis, USA)el|A]

gatgen 7 #59 28%9 28-S HENU

A#Fe Todd-Hewitt# =] (Difco, USA)E A&l 37T,
5% CO2 ZA 3t wiksld em 300ml o #AE 3,00082
2087t YR F 0.1M QAAF8A(PBS) FHAIA
ODsso=0.97} H =5 23 o FFaAArh. F& A3 5=
(MIC; Minimum inhibitory concentration)$} ¥& A3l &
Z(FIC: Fractional inhibitory concentration)®] #7}& 9
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& Az v 8 4%”(checkerboard microdilution tech-
nique) & AH&-3F%TH

96 well plateell dTEZ-E TA 3|X8e] mjAld H7tek
zyzt Aol@t o] dFEAel 23S vE 0g FH|3 FAL
AE F 37T, 5% CO2 EA stll 18A17He<t v F3ratt.

H2 A F=MIC)E 8¢t 2 Hol 1#o] kA e F
AFER A £ A F=(FIC)E thaa 2ol A4 st
Heh

gaEd'A'e B A 5=

Z3olMe] gHEAAY HAE A =
FHEAN dE HA A 5=

99} o] 13 FABA'A'] B8 A3 B} upasbA B
oz 73 JHEA'RY B8 A3 ool o] e A3
B A4 F(IFIC AF)o] HH oA 73 IFIC A5
7} % FTEA A BT FeRgol JEA dgE ®

i o

A7) oA Beeted ARE I

"2 W AE g3 el A Fd) 2w IFIC A7} 0.5015P4
528 (synergy) & zta 48 278t 2328 (antago-
nism)< 2 ©w Ao] gt F-#(indifference)olEta 3
ATy ®. o]g)oll SFIC Aol thdt o] A& H7} 7]l
9JEd] Berenbaum”el W@ SFIC A|§7F 1.09]9ko]™ &
52 & (synergy), 1.02381% 2324 (antagonism)e]2bi
392 1.0¢ Holle A7H-E(additivity) 2 #oleta &tet.
T3 Isenberg”®l FEASEE9] ol 2o MEW BEA FS
2}-8-(partial synergy)< ZFIC A7} 0.5914 1.0 Atolta
alon i o] A 7kx] Bf/dl oA 77 B8

L
L.

I 7 A

SFIC AFY Hee HF agln FFEHA tis)A
Table 1] JehIth BE 2332 0.03-4.004t0]9] M4

Table 1. Results of 2FIC index showing the results of the twenty eight combinations of antibacterial agents against S. mutans

Ingbritt and S. sobrinus 6715-7

CHX 0.50-0.75
F 0.51-0.75
PP 0.51-0.75
HP 0.563-0.75
TC 0.50-1.00
SDS 0.50-0.53
CcC 1.00-2.50
F 0.50-0.56
PP 1.00-1.50
HP 0.50-0.75
TC 1.00-2.00
3DS 0.63-1.50
CC 0.52-1.00
pp 0.26-0.38
HP 0.50-0.63
TC 0.25-0.53
SDS 0.52-1.25
CcC 0.56-1.25
HP 0.563-0.75
TC 0.52-1.00
SDS 0.56-2.50
cC 0.53-2.00
TC 0.50-0.63
sSDs 0.75-1.50
CC 0.52-1.50
SDS 0.25-0.31
TC CcC 0.52-0.75
SDS cC 0.08-0.28

0.58 (0.09) 0.25-0.38 0.28 (0.05)
0.58 (0.08) 0.25-0.53 0.35(0.12)
0.58 (0.08) 0.25-0.50 0.33 (0.09)
0.61(0.07) 0.31-0.56 0.46 (0.08)
0.65 (0.18) 0.25-0.56 0.32 (0.12)
0.51 (0.01) 1.00-1.50 1.22 {0.15)
1.58 (0.45) 0.25-0.56 0.40 (0.14)
0.52 (0.02) 0.52-0.63 0.56 (0.04)
1.42(0.19) 0.28-0.52 041 (0.11)
0.63 (0.10) 0.31-0.53 0.46 (0.08)
1.58 (0.34) 0.38-0.63 0.51 (0.07)
1.02 (0.36) 0.27-0.75 0.42 (0.17)
0.67 (0.17) 0.25-0.31 0.27 (0.02)
0.30 (0.04) 0.51-0.75 0.58 (0.08)
0.54 (0.05) 0.56-1.25 0.91 (0.28)
0.37 (0.11) 0.38-1.00 0.64 (0.19)
0.84 (0.27) 0.03-0.13 0.11 (0.07)
0.88 (0.25) 0.27-0.63 0.42 (0.14)
0.61 (0.07) 0.75-1.50 1.29 (0.30)
0.67 (0.17) 0.38-0.75 0.58 (0.12)
1.22 (0.64) 0.31-0.56 0.50 (0.09)
0.91 (0.51) 0.28-0.56 0.43 (0.11)
0.54 (0.05) 0.38-0.63 0.52 (0.08)
1.08 (0.28) 0.52-1.00 0.67 (0.17)
0.81 (0.35) 0.50-0.63 0.54 (0.05)
0.27 (0.02) 1.25-4.00 2.63 (1.38)
0.62 (0.10) 0.14-0.31 0.23 (0.06)
0.17 (0.08) 1.00-2.00 1.26 (0.34)

SG= Sanguinaria extract : CHX= Chlorhexidine digluconate ; F= Sodium fluoride : PP= Propolis : HP= Hydrogen Peroxide :
TC= Triclosan : SDS= Sodium Dodecyl Sulfate ; CC= Cetylpyridinium Chloride
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Positively charged ions with the potential to interfere

CATIONS alexidine, cetylpyridinium chloride, with bacterial membrane function, bacterial adhesion
hexetidine, sanguinaria extracts and glucose uptake.
Negatively charged ions with the potential to interfere
ANIONS fluoride, sodium dodecyl sulfate with bacterial membrane functions, glycolytic
metabolism and glucose uptake.
NON-IONIC triclosan, essential oils Non charged ions are believed to inhibit membrane enzymes
AGENT (thymol, eucalyptol) which leads to reduced glucose uptake.
. . Some enzymes are suggested to interfere with bacterial
ENZYMES amyloglucosidase, glucose oxidase adhesion and others to enhance the lysozyme activity
SUGAR ALCOHOL xylitol, sorbitol, mannitol Polyols are believed to interfere with bacterial glycolysis.
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Abstract

A STUDY ON THE FRACTIONAL INHIBITORY CONCENTRATION(FIC) INDEX OF
COMBINATIONS OF ANTICARIOGENIC AGENTS

Young-Jae Kim, Chong-Chul Kim, Kack-Kyun Kim*

Department of Pediatric Dentistry, Department of Oral Microbiology and 1, mmunology*,
Dental Research Institute, Seoul National University

The effect of combinations of 8 antimicrobial agents on the growth of Streptococcus mutans and Streptococcus
sobrinus was investigated with the minimum inhibitory concentration and fractional inhibitory
concentration(FIC) and SFIC index. According to the ZFIC values by The American Society for Microbiology
and Berenbaum, Approximately 34% and 82% of the combinations were synergistic respectively. Partial syner-
gy described by Isenberg was also observed in the half of the combinations.

There was a tendency for additive antimicrobial effect against cariogenic bacteria though the test results
showed difference according to the applied values. It may be beneficial to use combined antimicrobial agents that
have various activities against an ecosystem and metabolism of bacteria than using individual agents.

Key words : Fractional inhibitory concentration index. Anticariogenic, Cariogenic bacteria, Synergistic
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