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— Abstract

EFFECT OF ISOLATED MICROMONOSPORA AURANTIACA
ON THE FORMATION OF ARTIFICIAL PLAQUE

Kyu-Ho Yang, Seon-Mi Kim, Jin-Kyung Park, Jin Chung*, Jong-Suk Oh*

Depariment of Pediatric Dentistry, College of Dentistry, and Department of Microbiology,
College of Medicine®, Chonnam National University

The critical etiologic factor in the development of dental caries is dental plaque. The main
component of dental plaque is the mutan produced by Strepfococcus mutans, The following re-
sults were obtained by using blue mutan to assess the factors affecting the mutan-digesting
activity of Micromonospora aurantiaca isolated from oral cavity.

Micromonospora aurantiaca digested more blue mutan in the minimal essential broth at pH
7.0 than at pH 55 or 85, and at 37C than at 32°C or 42C. Blue mutan was similarly di-
gested at the range of 1ImM to 16mM of CaCl and 0.lmM to 64 mM of MgCl, while be-
ing significantly digested at the concentration of 25mM of KCl, When the concentration of
glucose was decreased in the minimal essential broth, the digestion of blue mutan was in-
creased, When the culture supernatant of Micromonospora aurantiaca in the RL broth with 1%
glucose or 0.5% mutan was mixed with 2 X BHIYS broth containing 0.5% vyeast extract
and 10% sucrose, the formation of artificial plaque on the orthodontic wires by Streprococcus
mutans was inhibited(p<0.05).

These results indicated that the production of mutanase was identified in the culture su-

pernatant of Micromonospora aurantiaca, suppressing the formation of artificial plaque by
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Streptococcus mutans,
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05% ARFEES} 10% AFE /M3 BHI
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K:HPOs, 0.03% KOH, 0.02% MgSO: + 7TH:0,
0001% FeSO: - TH:0, 0.0001% glucose) | 4] ulj ok
g T2, 23X10°/mle) AT skl 1mlE 15ml
minimal essential brothol] HFst #F 571 1%
7b HEE 05ml9] blue mutan®& 7Fate] uj o3l
Aot old wikal el pHE 55, 70, 8582 A3
Tl 2T 32C, 37C, 2T 2439} o
W NZEOZ Micromonospora aurantiaca W%k A}
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facas 1% glucoseS A 713 RLAA (005% Beef
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7t 9 (Fig. 2).
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& JE7F ZAst A tH(Fig. 6).

AFAE A4 A AAb 229 1%4 mutan
05%7} &% RLWIA| o Micromonospora aurantiaca
S W YA 2xBHIYS brothE §ahe]
Streptococcus mutans S SN ZF v e AP F A= o
ZF3 v Zsted Seeprococcus mutans®) AFFE
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Fig. 1. Effect of pH on the activity of mutanase
produced by Muromonospora aurantiaca. The
pH of minimal essential broth containing
1% hlue mutan was adjusted to 55, 70, or
85. The broth was inoculated with 23X
10°/ml Micromonospora aurantiaca, and incu-
bated at 37°C for 1 and 2 weeks.

Optical Density at 610nm

1 4 16 24
Conc. of Calcium Chloride (mM)

Fig. 3. Effect of CaClk on the activity of mutanase
produced by Micromonospora aurantiaca, The
concentration of CaCk in the minimal es-
sential broth containing 1% blue mutan was
adjusted to 1.0, 40, 160, or 64mM. The
broth was inoculated with 2.3X10°/ml
Micromonospora aurantiaca, and incubated at 37
C for 1 and 2 weeks,
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H)=3tg o, BAE wire Aol FAE AFAH
FAE EF 1137mgdl] ¥2Ee 1% glucoseS
A74eE RL v A]of) v kgt A Hell A= 26.2mg,
05% mutan©] $+-5-F RLEIR|ONA] v 3k AF o
AA T 151mgl 2 KA UA AFAE FA ol
A A =] A H(p<0.05) (Fig. 7).
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Fig. 2. Effect of temperature on the activity of mu-
tanase produced by Micromonospora aurantiaca,
The temperature of minimal essential broth
containing blue mutan was adjusted to 32
C., 37C, or 42C. The broth was inoculated
with 2.3X10°/ml Micromonospora aurantiaca,
and incubated at 37C for 1 and 2 weeks,

0.4 4
0.3 4

0.2 A

Optical Density at 610nm

25 10 40
Cone. of Potassium Chioride (mM)

160

Fig. 4. Effect of KCl on the activity of mutanase
produced by Micromonospora aurantiaca. The
concentration of KCl in the minimal es-
sential broth containing 1% blue mutan was
adjusted to 25, 10, 40, or 160mM. The
broth was inoculated with 2.3X10°/ml
Micromonespora anrantiaca, and incubated at 37
‘C for 1 and 2 weeks,



Optical Density at 610nm

Conc. of Magnesium Chioride (mM)

Fig. 5. Effect of MgCk on the activity of mutanase
produced by Mucromonospora aurantiaca. The
concentration of MgCl in the minimal
essential broth containing 1% blue mutan
was adjusted to 01, 04, 16, or 64mM. The
broth was inoculated with 2.3X10°/ml
Migromonospora anrantiaca, and incubated at 37
C for 1 and 2 weeks,

250

& Cell Conc
m Weight

Cell Conc. (100,000/m1)
and Plaque Weight (mg)

Control
Addition of Culture Supernatant

Fig. 7. Effect of the culture supernatant of
Mucromonospora aurantiace on the replication of
Streprococcus mutans and the formation of
artificial plaque on the orthodontic wires,
The culture supematant of Strgplococcus mu-
fans in the RL broth containing 1% glucose
(Glucose) or 05% mutan (Mutan) was
mixed with 2 X BHIYS broth, inoculated
with Streprococcus mutans, and incubated with
0.016 inch stainless steel wires, The media
in the beaker was stirred at 37°C for 5 hrs,
The viable cells of culture supernatant
were counted and the formed plaque on
the wire was measured. The result was the
mean of triplicate cultures,

623

CHBAOFR| TFEH 3| K| 25(3) 1998

Optical Density at 610nm

0.1
Conc. of Glucose (%)

0.016 0.04

Fig, 6. Effect of glucose on the production of mu-
tanase produced by Micromonospora aurantiaca.
The concentration of glucose in the minimal
essential broth containing 1% blue mutan
was adjusted to 0,016, 0.04, 0.1, or 0.25%.
The broth was inoculated with 2.3X10°/ml
Micromonospora aurantiaca, and incubated at 37
C for 1 and 2 weeks.
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cang 7FrREEE G4 A Aol Y
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E w3 AN 2xBHIYS brothEs §H3hed
Streptococcus mutans e SN 74 W F AR FAME o)
23 WWElS  Soeprococus mutans®] A d-Fe
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