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— Abstract

agent, 10 - 20 mM erythrosine, as a photosensitizer.

sensitizer.

The aim of this study was to evaluate the antimicrobial effect of photodynamic therapy (PDT) using plaque disclosing

Multispecies cariogenic biofilms containing Streptococcus mutans, Lactobacillus case/ and Candida albicans were
formed on hydroxyapatite disc. 20 pM, 10 mM and 20 mM erythrosine were applied as a photosensitizer for 3 minutes,
and then light-emitting diode (LED) irradiated for 24 seconds. Colony-forming unit (CFU) were measured and biofilms
were observed using confocal laser scanning microscopy (CLSM). CFU were significantly decreased in the PDT groups us-
ing 10 - 20 mM erythrosine (10 mM, 20mM) and the results were also confirmed by CLSM.

This study confirms the high antimicrobial effect of photodynamic therapy using plaque disclosing agent as a photo-
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Table 1. Multispecies bacterial counts

Bacterial count (Mean + standard deviation, Log CFU/mL)

Group (n =4

roup ( ) S, mutans L. casel C albicans
Group I (OL-) 541 + 0.32° 526 + 0.12 511 +0.18
Group I (0 L+) 493 + 007 524 + 0.04 481+ 027
Group I (20uM L-) 518 + 0.54%® 511 + 0.09 5.08 + 0.25
Group IV (20uM L+) 5.28 + 0.28° 514 + 0.21 5.14 + 0.07
Group V (10mM L-) 484 +0.12% 5.15 + 0.09 5.26 = 0.05
Group VI (10mM L+) 3.64 + 0.63° 1.50 + 1.50** 411 £ 0.23*
Group VI (20mM L-) 5.16 + 0.08® 473 +0.08 491 +0.10
Group VI (20mM L+) 432 + 0.06™ 3.16 + 0.16* 421 + 0.05*

Bonferroni’s post-hoc test (***: p < 0.05)

*b<: Same superscript letters in the columns indicate non significantly different by the Bonferroni's post-hoc test

L- = No light irradiation; L+ = Light irradiation
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Fig. 1. Mean and standard deviation of Streptococcus mutans bacterial count.
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Fig. 2. Mean and standard deviation of Lactobacillus casei bacterial count.
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Fig. 3. Mean and standard deviation of Candlida albicans bacterial count.
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Table 2. Multiple comparisons of Strepfococcus mutans bacterial count

Group I Group I Group II Group IV Group V Group VI Group VI Group VI

(0L (0 L+) (20uM L-)  (0uM L+)  (1OmM L-) (10mM L+) (20mM L-) (20mM L+)
Group I (OL-)
Group II (0 L+) 1.000
Group I (20uM L-) 1.000 1.000
Group IV (20uM L+) 1.000 1.000 1.000
Group V (10mM L-) 1.000 1.000 1.000 1.000
Group VI (10mM L+) 0.000 0.002 0.000 0.000 0.005
Group VI (20mM L-) 1.000 1.000 1.000 1.000 1.000 0.000
Group VI (20mM L+) 0014 0.939 0.121 0.048 1.000 0.563 0.140

p value from Bonferroni's post-hoc test

Table 3. Multiple comparisons of Lactobacillus caser bacterial count

Group I Group I Group II Group IV Group V Group VI Group VI Group VI

(0L (0 L+) (20uM L-)  (0uM L+)  (1OmM L-) (10mM L+) (20mM L-) (20mM L+)
Group I (OL-)
Group II (0 L+) 1.000
Group I (20uM L-) 1.000 1.000
Group IV (20uM L+) 1.000 1.000 1.000
Group V (10mM L-) 1.000 1.000 1.000 1.000
Group VI (10mM L+) 0.000 0.000 0.000 0.000 0.000
Group VI (20mM L-) 1.000 1.000 1.000 1.000 1.000 0.000
Group VI (20mM L+) 0.002 0.002 0.005 0.004 0.004 0.027 0.046

p value from Bonferroni's post-hoc test
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Table 4. Multiple comparisons of Candlida albicans bacterial count

Group I Group IT Group I Group IV Group V Group VI Group VI Group VI

0L (0 L+) (0uM L-)  20uM L+)  (1OmM L-)  (10mM L+) (20mM L-)  (20mM L+)
Group I (OL-)
Group I (0 L+) 1.000
Group I (20uM L-) 1.000 1.000
Group IV (20uM L+) 1.000 0.860 1.000
Group V (10mM L-) 1.000 0.113 1.000 1.000
Group VI (10mM L+) 0.000 0.001 0.000 0.000 0.000
Group VI 20mM L-) 1.000 1.000 1.000 1.000 0.536 0.000
Group VI (20mM L+) 0.000 0.007 0.000 0.000 0.000 1.000 0.001

p value from Bonferroni's post-hoc test
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Fig. 4. Confocal laser scanning microscopy images of Live & Dead cells in multispecies biofilm. (A) Group I, (B) Group I, (C)
Group I, (D) Group 1V, (E) Group V, (F) Group VI, (G) Group VI, (H) Group VIL

124



J Korean Acad Pediatr Dent 47(2) 2020

Fig. 5. Scatter plots corresponding to the Live & Dead cell colocalization. (A) Group I, (B) Group I, (C) Group II, (D) Group
IV, (E) Group V, (F) Group VI, (G) Group VI, (H) Group VIL.
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