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——Abstract

The purpose of this study was to evaluate the effects of Photochemotherapy using a combination of erythrosine
and standard halogen dental curing lights on the viability of Streptococcus mutans in the biofilm phase.

To investigate the optimum treatment parameters, the researchers controlled the concentration of erythrosine,
light irradiation time and the treatment time of erythrosine.

The higher concentration of erythrosine (0, 10, 20, 40, 80 M) in the presence of light irradiation created
greater effects in reducing the viability of S. mutans. The results showed a statistically significant difference
among the antimicrobial effects in 20, 40, 80 M erythrosine. The higher irradiation time of light (0, 5, 15, 30,
60, 75s) in the presence of erythrosine showed greater effects in reducing the viability of S. mutans. There was
statistically significant difference in 30, 60, 75 seconds. The higher treatment time of erythrosine (0, 1, 2.5,
5min) in the presence of erythrosine created greater effects on reduction of S. mutans viability. Statistically
significant differences were found between 2.5 and 5 minutes of erythrosine treatment time.

The results of this study showed that the photochemotherapy on S. mutans using erythrosine and the halogen
dental curing lights conventionally used in dental clinics is effective in the condition of 20-40 M erythrosine
concentration, irradiation time over 30 seconds, and erythrosine treatment time over 2.5 minutes.
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1. HZZH|(Photosensitizer) 3 &2l (Light source)

BAAAZ 1 mMe erythrosine £ (Sigma-Aldrich, St
Louis, MO, USA)& 4t&5 42494 (phosphate-
buffered saline, PBS)E °|&ste] ojg] 712 5=(10, 20,
40, 80 pM) 2 A3t} AMEBIIT). erythrosine A3 &2
o 7} At A et § -20Ce] FHo] AhE oA HaatA
Aol AHE-SFSAT

FPe AFolA dubdow AgHm Y A FI
(XL 3000: 3M ESPE, St. Paul, MN, USA)E °]&3}%]

[e]
W Fdel ZAL 8 mmeo|th 8L 600 mW/cm?olW F=

—
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%747 (Light Intensity Meter: Dentamerica, San Jose,
CA, USA)E ol&atd 282 Attt

2. Mz} ulibz=74 (Bacterial strains and culture conditions)

S. mutans biofilm A& & 5dFetn x|t
T A= wHdA Basta Y S, mutans ATCC
25175 w75 ol ARRSIATE 5% CO.9 5714 =4
A 37Ce == 1847 F<F brain heart infusion
broth(BHI) (Becton, Dickinson and Company, Sparks,
MD, USA)eIA sttt £33 =7 (Smart Plus 2700:
Young-woo inst., Seoul, Korea) 2 Al g &e-g9o] SEIL S
St F AdTE sttt E8E Al ok #HE
FF3AS ARl A 84 0] 8-38131tt. Biofilm 34&
Al HEL Ao £HE st PBSE ol &3t 107
Colony Forming Unit/mL(CFU - mL") & 3]4s}31t}.

3. S. mutans Biofilm &4

24-well cell culture cluster(Corning Costar, 3524, flat
bottom:; Corning Glass, Corning, NY, USA)°| BHI broth
990 L2 FY3}aL, 107 CFU/mLe] S. mutans W% 10 4L
2 AT FHZF AdsE 10 CFU/mL)3 &, 5% CO,, 37C

ol A 20417k v ekate] S, mutans biofilmS AIA AT

4. ZAT MR

S. mutans biofilme] FAE wellolA 1 mL2] k- A
A8kl 1 mLe] PBSZE 7 ¥ AlH3ste] n] £-24 A5 A A g
T g 7 279 wel PBSZ 343 erythrosine £9<
1 mL F43ta 33 2k

1) Erythrosine 5=
S. mutans biofilme] FAE wellel PBSZ 343t 0, 10,
20, 40, 80 #M2] erythrosine €9 1 mLE FU3 &
ARSEATE, B ZAMAZRE o] 5] B E FrEete] 30%

2AFBHT.
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3) Erythrosine *2]A|Zt

S. mutans biofilm¥} erythrosine2] HZA17tF 7 2}o]]
BHE vlwslr] 93 20 sMS] erythrosine €9 1 mL
mutans biofilme] F4E welld] U3 F 0F, 18, 2
%, h¥o] A3 & 30% 7t FZRAFAT
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5. 1) - 3)2| Algd=of| et HAS X|2F0H B2

7t 221l 2 A8 T 7 well& 1023 F ¥ 255 A
(VC 100: Sonics & Materials Inc., Danbury, CT, USA)
st} Al Rfdoz vrET, F 7ie] 8 g A (Hanil-
KOMED, Seongnam, Gyeonggi-do, Korea)ell 2t 2+ 50 pL
o] Wikl S =TT 5% CO», 37°ColA T2A17F vl et
T CFUE 343t daster 72 240 me 395 A58
& v st

6. SAEA

EARNDE 95%9 Aer ddux AR (SPSS,
version 21.0:SPSS Inc., Armonk, New York, USA)< ©]
B3l ZHztel A 7he] AolE Hlmsiion Al oR
Tukey HSD #4H=} LSD A%< A&ttt
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1. Erythrosine &
CHSE &It

0, 10, 20, 40, 80 #M2] erythrosine &% 1 mLE F
T 30% &< FERALE AAIE A3 erythrosine® &7

ofN ot

w
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light
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S ) light
X 15
T
=z
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2 )
(@]
0
0 10 20 40

Concentration of Erythrosine(uM)

Fig. 1. CFU by concentration of erythrosine.

Data represents mean values and error bars represent standard deviations.
*, (*) : Compared with other groups, statistically significant with p <0.05
* : Post-hoc by Tukey HSD test

(*) : Post-hoc by LSD test

11 : No significant difference among each groups.
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Vg Jaadrt S ek e B 20, 40, 80 4M
9] erythrosine %04 F9F X5 &7t 0, 10 M9
erythrosine ¥ =X} EAH o2 §2]3 ztolE YepIA T
20, 40, 80 MM =9 Al o+ Afeloll= f<] g zte] 7} it
(Fig. 1, 2).

2. Y ZAAZIO] A X2 Zofol| 0|x|= Seol| Chet Hot

20 M9 erythrosine €9 1 mLE S. mutans biofilm®]
YA wellol 43 = 2+ 2+ 0, 5, 15, 30, 60, 75% 3+ %
ZALE Al @4 F ZAM ﬂo dojdsE it F
7hehe e B 30, 60, 75% A3
A 0, 5, 15—1—2,}:%]—}—/\]'2 Al E??} T FH9F A5 &
A7} BAA LR fog Aol & B o, 30, 60, 753 7+ Al
T Atele] BAA fode gi?iﬂ'(Flg. 3, 4).

3. Erythrosine ME|A|Zt0| 2YE X|= Eotof| O|x|= GE
of| CHEt "o}

20 #M2] erythrosine €9 1 mLE S. mutans biofilm®]

FAE wellel FY& F 08, 1%, 2830%, 589 A2zt
= AA 30% 3+ F2ARE A3 erythrosine@He] 3 HA|Zto]

= ATS 2o 2830% +
HH(Fig. b, 6).
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Fig. 2. Cell death % by concentration of erythrosine.

Data represents cell death % and error bars represent standard deviations.
* : Compared with other groups, statistically significant with p <0.05,
Post-hoc by Tukey HSD test.
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Fig. 3. CFU by irradiation time of light.

Data represents mean values and error bars represent standard deviations.
*, (*) : Compared with other groups, statistically significant with p < 0.05
* : Post-hoc by Tukey HSD test

(*) : Post-hoc by LSD test

11 : No significant difference among each groups.
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Fig. 5. CFU by treatment time of erythrosine.

Data represents mean values and error bars represent standard deviations.
* : Compared with other groups, statistically significant with p < 0.05,
Post-hoc by LSD test.
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Fig. 4. Cell death % by irradiation time of light.

Data represents cell death % and error bars represent standard deviations.
* : Compared with other groups, statistically significant with p < 0.05,
Post-hoc by Tukey HSD test.
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Fig. 6. Cell death % by treatment time of erythrosine.
Data represents cell death % and error bars represent standard deviations.
There was no significant difference among treatment times (p < 0.05).
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Streptococcus mutans biofilmoi| CHst &S x| 22| M x40 2hst o+

g2 FFE7NE Fdoz, AHATE A Q) erythrosines FHAA = AF23F] S. mutans biofilmel o3t

7S AP o] HH2AE dolry] YA erythrosined] =9 FZAF A7 2 FA o] HEA 7t 2
15 Z v w3t} erythrosine? %% 0, 10, 20, 40, 80 pMZ W32 A3} =7}t 71845 ey
e Blon 40 M 80 mMO] F el BAA frolide] ekttt B 2AF AIZEE 0, 5, 15, 30, 60,
7522 WS AF} 2L ARto] Aold s BVt S7bete Ade BloH 30%, 60X, 7529 Al ZAlA BAIA
fre]idel YERSITE erythrosine A2l 17k 0, 148, 2830%, bwo= tﬂi}/\] A7} erythrosine?e] HEA|te] £
s g adpt Teke A4S Bon 2830% 7Y 5 ol 5AA folAdS BTt o)4te] Azt FiAA =
AFESL erythrosined F=5 20-40 oM |, F9oz ARES &2 35 ;}7]94 3 ZANZE 302 o), A
erythrosines 23£30% o]/ A glste] AHgshe Aol 2|oh¢-24] dik3 913t B9 5 x50 EAAAS & F Uk,

39
739

yoO

FL20{: Photochemotherapy, Halogen Dental Curing Lights, Photosensitizing Agents, Erythrosine
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