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EFFECTS OF LASER AND FLUORIDE TREATMENT ON THE RESISTANCE
TO MICROORGANISM AND ACID IN ARTIFICIAL CARIOUS LESION

Jeong-Min Yoo, Yong-Kee Kim

Dept. of Pediatric Dentistry, College of Dentistry, Dankook University

The main purpose of this study was to evaluate the acid resistance and antimicrobial
effect of fluoride-laser combined application. Recently extracted third molars were used.
5x3mm of the buccal and lingual specimens were exposed and incipient artificial carious
lesions were formed by keeping them in the artificial cariogenic solution for 5 days. They
were divided into five groups and treated with fluoride and laser according to the pre-
determined regimen. The acid resistance was compared between groups by chemical quanti-
tative analysis of the calcium and phosphorous released into the test solution after single
or combined application of fluoride and laser. The antimicrobial effect of each group was
analyzed by counting the number of colony forming units after microbial incubation.

The results from the present study can be summarized as follows;

1. Experimental groups showed lower values in calcium and phosphorous contents as well
as in CFU/mé(colony forming units) than control group.
Combined application groups showed lower values than single application groups.

2. Acid resistance and antimicrobial effect by fluoride and laser treatment were confirmed

in this study.

3. Based upon the above-mentioned results of this study, it can be assumed that the use
of laser-fluoride combined application may provide the child and adolescent patient popu-
lation with antimicrobial effect as well as acid resistance. Further studies using various
materials and experimental conditions are being encouraged.
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Table 1. Sample grouping and regimen of laser-fluoride application

Number of Sections
Type of Pre-Treatment for Chemical Analysis
(n=50)
Group I No Treatment 10
Group I APF Application 10
Group 1 Nd-YAG Laser Treatment 10
Nd-YAG Laser Treatment after
v 10
Group APF Application
Group V APF Application after Nd-YAG 10
Laser Treatment
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Table 2. Sample grouping and regimen of laser-fluoride application

Number of Sections
Type of Pre-Treatment for Chemical Analysis
(n=50)
Group 1 No Treatment 10
Group II APF Application 10
Group 1II Nd-YAG Laser Treatment 10
Nd-YAG Laser Treatment after
G N 10
roup APF Application
Group V APF Application after Nd-YAG 10
Laser Treatment
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Fig. 1. Bar graph representing the mean
amount of released calcium from tooth
surface

Table 3. Means of calcium and phophorous contents released from tooth surface with stan-

dard deviation

I I 1| I\ v
Ca(ppm) 2.00+ 0.29 1.72+ 0.33 1.61+0.23 1.60+ 0.20 1.34+ 0.19
P(ppm) 0.055+ 0.01 | 0.0043+0.01 | 0.030+0.01 | 0.022+0.00 | 0.016+ 0.00

*1 : Brain heart infusion 37g, Agar 20g, Distilled Water 14

*2 : Bac to tryptose 10g, Bacto proteose peptone No.3 bg, Bacto dextrose 1g, Bacto saccharose
50g, Dipotassium phosphate 4g, Bacto agar 15g, Trypan blue 0.075, Bacto crystal violet
0.0008g, Distilled Water 1£
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Table 4. Inter-group comparison in calcium
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Fig. 2. Bar graph representing the mean
amount of released phosphorous from
tooth surface ‘

Table 5. Inter-group comparison in phosph-
rous content released from tooth su-

face rface
I II I ' \' I 11 il v \'
I I
I * II *
1 * - 111 * *
v * R - N * * *
V * % * * V % * * *

* . Statistically significant difference (p<.05)
(from Duncan’s Multiple range test)

* ! Statistically significant difference (p<.05)
(from Duncan’s Multiple range test)

Table 6. Means of colony forming units(CFU/ml) with standard deviation obtained from

MSB and BHI
I 1l Il v v
CFU/ml of total 750+ 143 | 580+79 | 550485 | 460+ 107 | 250+ 117
culturable flora
CRUmL of total 1 ogy, 45 | 230+48 | 140452 | 120442 | 69+23
Streptococcus mutans
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Fig. 3. Bar graph representing the mean co-
lony forming units(CFU/ml) of total
culturable flora obtained from BHI

Table 7. Inter-group comparison of colony fo-
rming units(CFU/ml) in total cultu-
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Fig. 4. Bar graph representing the mean co-

lony forming units(CFU/ml) of Strep-
tococccus mutans obtained from MSB

Table 8. Inter-group comparison of colony fo-
rming units(CFU/ml) in Streptococ-

rable flora cus mutans
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* | Statistically significant difference (p<.05)
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