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——Abstract

of Streptococcus mutans in planktonic state.

sub-minimal bactericidal concentration of erythrosine.

The purpose of this study was to investigate the synergistic effects of erythrosine sensitized with a conventional
halogen curing unit and sub-minimal bactericidal concentration(sub-MBC) of chorhexidine on bacterial viability

Sub-minimal bactericidal concentration of chlorhexidine was added into wells containing bacteria and erythrosine.
The range of concentrations tested for chorhexidine was from 0.0000001% to 0.001%. The irradiation of the
bacterial suspensions was performed for 15 sec with a conventional halogen curing unit light. In another set of
experiment, the effects of 0.001% chlorhexidine were observed by adding chlorhexidine into wells containing the

At the concetration of 0.001% chlorhexidine, there were no antibacterial effects in the absence of erythrosine
PDT(p < 0.05). At the concentraton of 1 #M erythrosine, there was no photodynamic therapy effect in the
absence of chlorhexidine(p < 0.05). But in the presence of sub-minimal bactericidal concentration of erythrosine
with light exposure, the addition of 0.001% chlorhexidine increased the bactericidal rate(p < 0.05).

A combination of erythrosine PDT with sub-MBC chlorhexidine resulted in a significant reduction in bacterial
counts when compared to the case with the absence of chlorhexidine.
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1. Mot vtz

2012 F83F A<l S, mutans ATCC 251755 AH&3IA
o} Aol ARG EF T 5% COx9l 714 23lA] 37¢C
o 2EE 181 & HARRE QA A (Becton,
Dickinson and Company, USA)ol|lA = At At

fdo] TETE BFFTA (Smart Plus 2700, Young- Woo
Inst., Korea)E °|&3te] S35t EF F4& o] &3t
Aol &5 2Astslon, Al = it 45 AAas
(PBS)E ©]€3l 10" Colony Forming Unit(CFU)/mlZ 3]
A5ttt

2. B2ztHie} 2l

oA

F9% AEE AT FHLAZ erythrosine(Sigma-
Aldrich Co., USA)< AH&-8ISiTh A3 ARg-sl7] $la) Al
%= erythrosine &2 Q14 45 A2 294 (PBS, pH 7.2)
£ o] &3l HFEFE 1 mM2 erythrosine £9-& #| 2319 2
o, oA whEolzl Aol A}8s17] Aol -20ce] &
Aol|A Bttt

F9E 82 Y3 Fder drA FE37] (XL 3000,
3M ESPE, USA)E A&t =4 35371e F2At
273 8 mmAtt. F9e F¥FE 500 mW/ecm?o]l o,
WAL (Light intensity meter, Dentamerica, USA)E ©]&
g R Advith €S A4 F AT FERAVE Al
ot A7 1529 om, LT AFE 1] Adle 2 cme 2
Attt Bx2A § A7) &S PBSE ol &3t 548t
R, Mg &HS 50 uL AFH T F AR (Hanil-
KOMED, Korea)olA vkttt 5% CO.9l 7143 27

golg

242

X 37Ce] R 7247 B4 MYD F OFUS 58 345
A

3. 2R3 FAMTFETEo Y

ol Ao A&t %igﬂ/\]ﬂ Hokx = A 5 A}

(Hexamedine, 0.1% chlorhexidine digluconate, Korea)&
E35te] Fujetdnt. 34 9A)% = (minimal inhibitory con-
centration, MIC) 585 9l F22dAd-E 2814 53}
o og] 74 &9 &5 FHEINY EF dFE 1T
BHI 94 #jA]E 96-well microtitration platesE 5% CO:
o] 3714 274 37T LEZ 20417F Bt v okate] St

02 Az FES 2Y3AAth
T F A2AFEEE A 9030, Koz BEe] 4
@ WAel AAE Bel AF ¥AHES P @AuA (Hanil

KOMED, Sungnam, Gyounggi-Do, Korea)ell &4}tk
5% CO:2] 3714 ZAdA 37T =& T2A17F B9t vk
o & Alee] 99.9%7F APEE FREHAIU] A FEE F
A EER AT

4. Erythrosine 93 X[ 20l|M FDMTF ST £H

Erythrosine #9% X &4 erythrosine HA TSRS
AA317] 98l erythrosine ¥=& 2elsty] A EHE vl
3Tt Ao A28 erythrosine = 1 #M, 5 #M, 10 M
ollem, Z+7t] erythrosine F=olA &2 F587]2 AL
&3t 15% B BARE APttt 242e] FRoA Al
E W3l erythrosine 39 % &89 IHaIE =43}

At

5. FaMTSE 0lstel 0.001%

EEEEENE

erythrosine

22t o|8101 0.001% FZ23|Ado] 1 4M erythrosine
FE A5 A= 2HE Fristy] H8l, the 2ol 874
o AT o E oA A S TPl

1 -Z2294d gl

2 T - F228Ad ¢lS, 1 #M erythrosine

3¢ - FR2IAY gl + BHAL

4 7 - Z223Ad ¢15, 1 M erythrosine + FZA}

5 -0.001% S22dAd

6 7 -0.001% FZ2HAIH, 1 #M erythrosine

7T -0.001% E22dAd + FZ2A}

8 T -0.001% F22HAA, 1 M erythrosine + F=A}

S22} erythrosine 395 X159 F5EAE 37}
3171 913l, 0.001% S22 AD 1 4M erythrosine 295
A5g WE&e T AldsrEs SH 3T



6. &4 =M

B B4 SPSS V19.0 Z2ado g 35l on zt
o] AT FH FEHAE FABIGT 7H2 3714 2
SAtEE olate] SR2AAY FrlA FdE X8 of Fo
e ZHE Hwsor, o|AE Student t-testE FtA
ARstAth. 47 3744 H A ER olste] ER2IXY F
TolA FAE ARE AP ¥ AdrH FAF ARE
o AR Hwslr] 18] 95%9] AlF T2 dhuA|
& o] &8l Zhzte] & 3t Aol S wlwskith, 221 H A
3191 1 #M erythrosine ¥=2 F9% X FolA
0.001% FZ=3A 9] {5 ”jr~ Al 244 53 v

kl _E,

[

r-{n:

S. mutans ATCC 25175 tigt F22dA|d HAAAF
== 0.00005%9oH, HAATFEE 0.00625% %

50

40 -

%

30 - -
20
10
0

+ +

Light (15sec) +

Erythrosine (uM) 0 1 5 10

CFU/well ( x 10%)

Fig. 1. Bacterial growth following exposure of bacterial suspension with
erythrosine to halogen light. The growth of samples exposed to light for
15 s in the absence of chlorhexidine is expressed as CFU counts. Statiscal
significances were tested by one-way analysis of variences among
groups(* : p <0.05).
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2. Erythrosine #9s x|20M F2amsE ZH(Fig. 1,
Table 1)

Erythrosine 2% X 2X HoAdEFEE 2H 7]
3] erythrosine =5 1 #M, 5 #M, 10 pME 2 38lo] &+t
FIE vwstd T 5 #M, 10 M) erythrosine =X &
9% AEE Al 27 g2 0 pMET BAAHCZ {9
SHAl A7) sk th(p < 0.05). Z221W 1 #M erythrosine
FEAA FdE A8E Al A5 dz2a v Al
£ 5o 1 4M erythrosine x4 9] 39dF A5e Jo 8
7} flAch

3. 2 aMFsE ol5tel 0.001% Zz228A|zt 1 «uM

erythrosine 29s X2 HEA| &rEnt(Fig. 2, Table 2)
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3191 1 #M erythrosinel] FZAME AlgshHA] 0.001% 22
2N S F7she dfolle 2w vluste] A7t
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=
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Fig. 2. Bacterial growth following exposure of bacterial suspension with
0.001% chlorhexidine to halogen light in combination with sub-MIC of
erythrosine. The growth of nonexposed(control) bacterial samples and
samples exposed to light for 15 s in the absence or presence of chlorhexi-
dine is expressed as CFU counts. Statiscal significances were tested by
one-way analysis of variences among groups(* : p <0.05).

Table 1. Bacterial growth following exposure of bacterial suspension with erythrosine to halogen light

Erythrosine (M)
0 1 5 10 p-value
CFU/ml( X 10%) 431 +28 394 + 6.6 275 +55 53+20 .000
T a a b c

Statiscal significances were tested by one-way analysis of variences among groups. The same letters indicate non-significant difference between groups

based on Tukey's multiple comparison test.
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Table 2. Bacterial growth following exposure of bacterial suspension with 0.001% chlorhexidine to halogen light in combination with sub-MIC of erythrosine

. Light(-) Light(-) Light(+) Light(+)
Condition 04ME | M E 04ME 1 ME p-value
No CHX 46.1 £ 1.8 409 £ 1.5 143 + 238 394+ 6.6 126
T a a a a
0.001% CHX 425 + 4.8 415 +£39 362 £5.1 155+79 .000
T a a a b
CHX = chlorhexidine, E = erythrosine

Statiscal significances were tested by one-way analysis of variences among groups. The same letters indicate non-significant difference between groups

based on Tukey's multiple comparison test.

ofstA Aastith(p < 0.05).
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ol AN AT FE ©]

erythrosme

37} gl

0

[¢}

12l erythrosine¥} S229|

AE AMgsl o, Zh2hs TdEo g A48 v St g
A7} gt ey HAadtsE olske] 1 #M erythrosine

F9E 289 0.001% FE2IAXNS Zo] AHESIE Wl
g a7t JebT 1 #M erythrosine #<9%s X 59}
0.001% ZE2IAAHUZ o] AHESIS W, Aldte] a7t
61% #ast] Asaart s 4= AATHFig. 2, Table 2).
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Streptococcus mutansoi| CHt
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AT HAE X7 ddolA dE AME = InBEAAQ] SRE2AAIHZ 20 o] &3 erythrosine B9% A
B2 W8S o), & Aele Streptococcus mutansell P St &S Hrkehr] $ el
S. mutans ¥5 #5Z Brain Heart Infusion broth mediume®l 7}ste] £-& e 2 wjstdct, X218 =24 F=
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Z73taL, erythrosine 9% X504 Hadds=s 2487 98 1 4M, 5 #M, 10
LM erythrosme sEE *]’%?3‘}04 g2 FFA7|R 152 St BRAS AT T AldFE SA6IH iAo s Z
22N} erythrosine B9 % ANEE W43 A5 Uepve Fsaads gris] a8, Hadiss o8kl 0.001%
S22 A HATEFE o8Il 1 M erythrosme F9F X85 Hesl] I adEs vwst
HAATEE ogte] FREAAUN g0 AMgSE 49 S mutans?] AldS7E 25
0.05). B3} erythrosine #%% x| 81t ?}% 2 AP Aol = 5 pM, 10 M9 erythrosine EE=oA] T°r91 A Al
7} 2askaAet 1 M erythrosme % M= Altrt Tr9] stA| FHaskA] 2tHp < 0.05). wARt
Hel AeEIE Hrkel] Hal HAATEE 0|3kl 1 M erythrosine 9% 25 0.001% 22
7A5ole, T vl st /‘1]‘?"*1‘7} %43} Al #Haskith(p < 0.05).
ATt EE okl 0.001% FR2dAH | #M erythrosine #9% 8% 77 @502 Agsle= Fole
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