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The effects of bamboo salt solution on

remineralization of artificial caries—like lesions

Han—Na Oh - Suk—Jin Hong - Hye—Jin Lee - Choong—Ho Choi

Dept. of Preventive and Public Health Dentistry & Brain Korea 21 Project & Dental Science Research
Institute Chonnam National University School of Dentistry, Gwanju city 501-757, Korea

ABSTRACT

Objectives : The aim of this investigation was to evaluate the remineralization effect of Bamboo salt and
NaF+Bamboo salt solutions on bovine enamel formed incipient artificial enamel caries by microcomputed tomog—
raphy (micro CT).

Methods : Experimental solutions were distilled water(negative control), 2% sodium fluoride solution (2% NaF
group), 3% bamboo salt solution (3% BS group) and the solution mixed 2% sodium fluoride solution and 3% bam-—
boo salt solution (2% NaF+3% BS group). Specimens were prepared from extracted bovine teeth and divided into 4
groups of 10 specimens each by randomized blocks according to density. Then the specimens surface were divided
equally into three parts to observe sound enamel area, incipient enamel carious area and remineralized enamel
area. Only one—third of specimen surface was coated with nail varnish and these were exposed to a lactate car—
bopol buffer system for 72 hours. Then one—half of the demineralized enamel area was coated with nail varnish.
The specimens were carried out under pH cycling model for 14 days as follows; samples were immersed in each
experimental solution for 2 mins 3 times per day, demineralized for 4 hours and in mixed saliva for the remaining
hours. After pH cycling, density was measured using micro CT.

Results : All experimental groups showed remineralization effects except for negative control group(p<0.05). The
differences of density after experimental solution treatment were statistically significant difference among 4
groups (p<0.01). The density difference values of groups were 0.04+0.01 in negative control group, 0.19+0.01 in
2% NaF group, 0.14+0.01 in 3% BS group, and 0.21+0.01 in 2% NaF+3% BS group.

Conclusions : The bamboo salt solution showed remineralization effects on incipient artificial enamel caries and the
solution mixed sodium fluoride solution and bamboo salt solution showed more remineralization effects than the
bamboo salt solution. Thus, it is suggested that bamboo salt can be used as remineralization agent in incipient
enamel caries lesion.(J Korean Soc Dent Hygiene 2012:12(2):335-343)

Keywords : Bamboo salt, Microcomputed tomography, Remineralization
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Table 1. Composition of experimental solution

Experimental solution N Concentration (%)
NaF BS
Distilled water 10 - -
2% NaF solution 10 2.0 -
3% BS solution 10 - 3.0
2% NaF + 3% BS solution 10 2.0 3.0

NaF': Sodium fluoride, BS: Bamboo salt
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S : Sound enamel surface
D : Demineralized enamel surface
R : Remineralized enamel surface

Fig. 1. Specimen surface by sort of treatments.



338 =go| m7|lsAlEE Rl MHF=tof 0xls S

2.5. M Xz
z27] AFA] H49 3H 1/25-89] nail varnishs

TX3 & 770 Al 38HA pHeghe o) Wi a)
2ol 1449 B3 4 4A7te] B3-8-H Aot A 4
33] TR 7H7ko] A gl 284 HE|sHglaL o] 29

5 9tk Table 2. A%
3} g2 AAIASo] gl AUENA vI7HF okt <
2~(Orion dioboston, Finland)& %% sto] 2=/ E}
M g = AAEEst] FHEAaL e F
F50f| gastric mucin(0,22%), NaCl(0.038%), CaCls -
2H20(0.0213%), KH2P04(0.0738%), KC1(0.1114%)<
A7kek F 12A17F ol wukstel Fulstitt, EH|E 2
=24 efolT} ol BEtNS 1112 E3teto] AREslct,

2.6. AH X2| = T 17}

A golo] Xl ey
H
=]

2.7. Xtz =M
ke =
?40}57] Qo #HAE gt g =
ZAZASCI I a= ?3}0:] Kruskal-Wallis
testE Al3Ysl¥ L, /\}fﬁ AAWH o2 Mann—Whitney
testE AREstlom, 72+ o+ A - & Ao 174}4 =

Wilcoxon signed rank test&
SPSS(Statistical Packages
$AZ2IUE ol g31o] S,

e gk 4___1@ ol A7

for Social Science 18.0)

3. ATYH

o Hel An FAF P a%—s}oq HE*E éxgs} 3 folg
3 CTAn imaging softwareS o|-83jA Y& 74 Zpol 7} 911 (p<0.05), A &4 A2 A Wik Fhof
Table 2. The treatment schedule used for chemical model
Time Treatment
8:00 — 8:02 Treatment solution (experimenta solution)
8:02 —12:00 Remineralizing solution (mixed saliva™®)
12:00 — 12:02 Treatment solution (experimenta solution)
12:02 — 14:00 Remineralizing solution (mixed saliva™)
14:00 — 18:00 Demineralizing solution (0.1 M lactic acid, 0.2% Carbopol solution)
18:00 — 18:02 Treatment solution (experimenta solution)
18:02 — 8:00 Remineralizing solution (mixed saliva™®)
* Mixed saliva was consisted of a 50% human saliva and 50% artificial saliva
Table 3. The density changes after treatment among groups Unit : g/cm3
Experimental group N Sound Demineralization Remineralization Re-De**
Distilled water 10 1.00+0.01 0.70+0.01 0.74%0.00 0.04*0.01*
2% NaF* 10 0.99+0.01 0.70£0.01 0.90£0.02 0.19£0.01°
3% BS* 10 1.02+0.01 0.71+0.01 0.85+0.00 0.14£0.01°
2% NaF+3% BS* 10 1.00£0.00 0.71£0.00 0.91£0.01 0.21£0.01°

All values are Mean +SD

* 1 p<0.05 by Wilcoxon signed rank test between demineralization and remineralization
#% : p<0.01 by Kruskal-Wallis test, Re—De: Remineralization minus demineralization

a, b,

¢ The same letter indicates no significant difference by Mann—-Whitney test at @=0.05



Fig. 2. 3D reconstructed images of specimens. (A) Distilled water, (B) 2% NaF group,
(C) 3% Bamboo salt group, (D) 2% NaF + 3% Bamboo salt group.

UEF £9(0.19+0.01), 3% =% 8§H(0.14£0.01),
T74(0.04£0.01) =22 Yepdti(Table 3). 324
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