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Antimicrobial activities of
oral bacteria by lichen extracts

Eun—Mi Kim - Min—Jeong Cho

Department of Dental Hygiene, Gwangju Health College

ABSTRACT

Objectives : By investigating antimicrobial activity of natural extracts, identifying its usefulness as antibiotic
material to oral bacteria.

Methods : Antimicrobial activity tests of 25 natural extracts were implemented on 6 type strains alleged to cause
dental caries and 10 clinical strains isolated and identified from dental caries.

Results : Among medicinal plants, Coptis japonica, Scutellaria baicalensis, Dictamnus dasycarpus showed antimi—
crobial activity. Among lichens, 3 methanol extracts and 6 acetone extracts showed antimicrobial activity. Mini—
mum Inhibitory Concentration(MIC) test of Usnea aurantiacoatra KoLRI 004184, an acetone extract of lichen with
the highest antimicrobial activity, on 6 type strains involved in dental caries and 10 strains isolated from dental
caries resulted as follows; Actinomyces oris 1041 12ug/ml, for Corynebacterium durum 3151 13ug/ml, for Rothia
dentocariosa KCTC 32047 14ug/ml, for R, dentocariosa 911 15ug/ml, for R. dentocariosa 1822 12ug/ml, for Lacto—
bacillus casei KACC 12413"12ug/ml, for L. acidophilus KACC 12419" 16ug/ml, for L. rhamnosus 2421 15ug/ml, for
Streptococcus mutans KCTC 3065" 15 ug/ml, for S. mutans 121 13ug/ml, for Streptococcus oralis 2221 18ug/ml, for
S. salivarius KCTC 5512 14ug/ml, for S. salivarius 122 12ug/ml, for S. sanguinis KCTC 32847 14ug/ml, for S. san—
guinis 912 14ug/ml, for Neisseria sp. KEM232 12ug/ml.

Conclusions : Even a small amount of extract from lichen Usnea aurantiacoatra KoLRI 004184 showed very high
level of antimicrobial activation against all 16 bacterial strains involved in dental caries.(J Korean Soc Dent
Hygiene 2012;12(1):81-91)
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Fig. 1. Antibacterial activity by disc diffusion method of natural extracts.

1, Coptis japonica; 2, Lonicera japonica; 3, Prunus sargentii; 4, Chryscantemun boreale; 5, Scutellaria

baicalensis. (A), S. mutans; (B), S. salivarius; (C), S. sanguinis; (D), R. dentocariosa

Table 1. Antimicrobial activities of methanol and acetone extract of lichen against bacterial strains

85

1, S. mutans KCTC 3065"; 2, S. sanguinis KCTC 3284"; 3, S. salivarius KCTC 5512, 4, R. den-
tocariosa KCTC 3204"; 5, L. casei KACC 12413"; 6, L. acidophilus KACC 12419"; —, no activity

Lichen 1 2 3 4 5 6
DMSO? - - - - - -
M Sterocaulon sp. KoLRI 004161 - - - - - -
Usnea aurantiacoatra KoLRI 004184 15 20 15 15 14 -
Usnea antarctica KoLRI 004167 15 21 16 16 14 -
Cladonia furcata KoLRI 004223 - - - - - -
Sphaerophorus sp. KoLRI 004283 23 23 18 18 - -
Umbilicaria antarctica KolLRT 006693 - - - - - -
Cetraria aculeata KoLRI 004163 - - - - - -
A° Sterocaulon sp. KoLRI 004161 13 14 13 11 11 -
Usnea aurantiacoatra KoLRI 004184 29 31 22 33 24 19
Usnea antarctica KoLRI 004167 27 26 22 28 21 17
Cladonia furcata KoLRT 004223 - - - - - -
Sphaerophorus sp. KoLLRI 004283 23 23 20 18 - -
Umbilicaria antarctica KoLRI 006693 - 12 14 - - -
Cetraria aculeata KoLRT 004163 16 18 16 17 - -

“Negative control, Pmethaol extract, “acetone extract, unit: mm,
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Fig. 2. Antibacterial activities of the methanol and acetone extract from antarctic lichens.

oM, Sphaerophorus sp.: 6M, Umbilicaria antarctica; TM, Cetraria aculeate; 1A, Sterocaulon sp.; 2A, Usnea

aurantiacoatra; D, negative control(DMSO): (A), S. mutans KCTC 3065": (B), S. salivarius KCTC 5512; (C), R.
dentocariosa KCTC 3204"; (D), L. casei KACC 12413"

Table 2. Inhibitory effects of Usnea aurantiacoatra KoLRI 004184 on the growth of type strains and

isolate strains

Strain Concentration (ug/ml)
5,000 2,500 1,000 500 250 100 50 10 5 0.5

Actinomyces oris 1041 >22 =22 =22 =22 =22 =22 22 @ *12 - -
Corynebacterium durum 3151 =24 =24 =24 =24 =24 =24 24 19 *13 -
Rothia dentocariosa KCTC 32047 =22 =22 =22 =22 =22 =22 22 17 *14 -
R. dentocariosa 911 >22 =22 222 =22 =22 =22 22 *15 - -
R. dentocariosa 1822 =28 =28 =28 =28 =28 =28 28 *12 - -
Lactobacillus casei KACC 124137 =22 =22 =22 =22 22 20 17 *12 - -
L. acidophilus KACC 124197 >23 =23 =23 =23 23 20 *16 - - -
L. rhamnosus 2421 >23 23 21 19 18 16 *15 - - -
Streptococcus mutans KCTC 30657 =23 =23 =23 =23 =23 23 18 *15 - -
S. mutans 121 =23 =23 =23 =23 =23 23 20 *13 - -
Streptococcus oralis 2221 =22 =22 =22 =22 =22 22 *18 - - -
S. salivarius KCTC 5512 =22 =22 =22 =22 22 20 17 *14 - -
S. salivarius 122 =20 =20 =20 =20 20 18 15 *12 - -
S. sanguinis KCTC 3284" >20 =20 =20 =20 20 17 %14 - - -
S. sanguinis 912 >20 =20 =20 =20 20 17 *14 - - -
Neisseria sp. KEM232 =20 20 19 18 16 *12 - - - -

* Minimum inhibitory concentration (>12), unit: mm.
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iosa KCTC 3204" 5 4w5o] o3| zt2} 23, 23, 18
2 18mm?] #3541 JAHE B 3c(Table 1.

OMM|E &5 % Sterocaulon sp. KoLRI 004283
2 S mutans KCTC 3065", S. sanguinis KCTC
3284" S, salivarius KCTC 5512, R, dentocariosa
KCTC 3204" 9 L, casei KACC 12413" 5 5+
sl ZHzt 13, 14, 13, 11 ¥ 11lmm2] #34] A HFE&
B}, Usnea. aurantiacoatra KoLRI 004184+= S.
mutans KCTC 3065", S. sanguinis KCTC 3284
S. salivarius KCTC 5512, R. dentocariosa KCTC
3204, L. casei KACC 12413" @ L. acidophilus
KACC 12419" & 633 %o thaf Z+2F 29, 31, 22,
33, 24 % 19mm¥| #354 JAGE Itk Fig. 2.
T3t Usnea antarctia KoLRI 004167% S. mutans

daol - =0y 87

KCTC 3065°, S. sanguinis KCTC3284", S. sali-
varius KCTC 5512, R. dentocariosa KCTC 3204,
L. casei KACC 12413" ¥ L. acidophilus KACC
12419" & 633 2Tl tisf 2tz 27, 26, 22, 28, 21
2 17mme| w54 AAHE BT}, Sphaerophorus
sp. KoLRI 0042832 S. mutans KCTC 3065", S,
sanguinis KCTC 3284", S, salivarius KCTC 5512
9 R dentocariosa KCTC 3204" & 44| tja) z+
7} 23, 23, 20 ¥ 18mm2] 354 JAES B}, 1
2|31 Umbilicaria antarctica KoLRI 0066932 S.
sanguinis KCTC 3284", S, salivarius KCTC 5512
of thall ZtzF 12, 14mme] o T4 JAHS 2ot
Cetraria aculeata KoLRI 004163 S. mutans
KCTC 3065', S. sanguinis KCTC 3284", S, sali—
varius KCTC 5512 ¥ R. dentocariosa KCTC
3204" 5 4330l dis) 242 16, 18, 16 2 17mme]

Fig. 3. Minimum inhibitory concentrations of the Usnea aurantiacoatra KoLRI 004184 extract on the
growth of S, salivarius KCTC 55127(A) and Neisseria sp. KEM232(B).

0, 5mg/ml; 1, 2.5mg/ml; 2, Img/ml: 3, 0.5mg/ml; 4, 250ug/ml; 5, 100ug/ml; 6, 50ug/ml; 7, 10ug/ml; 8, Sug/ml; 9, 1

ug/ml; 10, 0.5ug/ml
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