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Isolation of Methylotrophic Actionmycetes Capable of
Producing Antagonistic Activity Against Oral Resident
Bacteria and Screening of Mutants

Myoung-Ho Park, Hwa Sik Lee, Bong-Jin Bae, Joung Kim

Dept. of Dental Technology, Taegu Health College
Deypt. of Dental Hygiene, Suwon Women’ s College

In order to select an effective antibiotic substance against ora resident bacteria, we were isolated
from soil and texonomically analyzed. Seven hundred and eighteen strains were isolated on humic
acid- vitamin agar(HV agar) and 220 strains were on methanol medium from three each paddy forest,
field and riverside soil samples. So, during the screening of antibiotics from soil, we isolated
microorganisms showing powerful antagonistic activity against oral resident bacteria. Microorganism
was tested against 25 dtrains of bacteria, yeast and fungi. Among them, No. 248 dtrain exhibited the
most strongly growth inhibition. So, the taxonomical analysis the isolated strain was found to be
unknown Actinomyces sp. and was named No 248. A production of the antibiotics from No. 248
begins at the early exponential phase developed at the 72th hour under the optinum conditions. The
property of No. 248 antimicrobial compound was very stable under acid(pH 3.0) and akali(pH 10.0)
trestment, but it wasinstable in hest treatment at 120

For the improvement of antibiotic activity, two mutants were isolated from strain No. 248 by the
trestment of mutagenic agents, NTG and hydroxylamine. As aresult, the mutant strains excreted the
potent antibiotics to inhibit the growth of Candida abicans.
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. streptomycin :

Waksman
(bacterial flora)

(biological activity)
. 1960

(resident
, , bacteria)
2 56

Streptococcus mutans, S. mitis, S.
salivarious, Actinomyces sp., Rothia sp.,
Norcardia sp., Bacterionema sp., Leptotrichia sp.,
Coryne-bacterium sp., Bacteroides sp., Neisserria
sp., Veillonella sp., Fusobacterium sp., Sporillum
sp., Hemophillus sp.

87.67%
S. mutans
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methylotrophic
actinomyces

1. M= L 4

1. AFSAIE

Biotin, CaCos, Na2HPOs, KCI, MgSOs- 7H20,
FeSOs- 7H20, KzHPOs;, NH:NOs, methanol,
NaHPO;, thiamine - HCI , niacin, pyridoxine-
HCI, p-aminobebzoate, riboflavin, glycerol
Sigma Co.(U.S.A>) ,
bacto-soytone, peptone, yeast extract , malt
extract Difco Co(US.A) .

NaCl, (NH)2S04, KCI, MnSQOs- 4H20,

Ca(No3)2, FeClk, MnCl, FeSOs HCI, MgCl,
HsPOs, NaOH, CaClk, MgSOs 7H20, HgCl,
glucose ,

2. EYo = BH 5|7 YMH2| F2|

10g

(121
15min, 1kg/ ) 10ml , 105
0.05%
(Thiamine-HCI 0.5mg, riboflavin 0.5mg, niacin
0.5mg, pyridoxine-HCI 0.5mg, inositol 0.5mg,
Ca-pantothanate 0.5mg, p-aminobezoate 0.5mg,
biotin 0.25mQ) HV agar medium

(HAyakawa, 1987)  methanol medium(Table
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1B) 0.Aml 28

colony

(Glucose 1.0%,
Asparagine 0.05%, K:HPOs 0.05%, Agar
175%, pH 68) 1 28
4—6 . 4

3. YUEE MARAo| ME
100ml

(Bacto-soytone 1.0%, Glucose 1.0%, Nacl 0.5%,
CaCo3 0.1%, pH 7.0) 20ml
, 1

28 , 100spm(strokes per min) 7

(4 , 10,000rpm, 10min)

S. mutans
paper disc

clear zone ,
LB (peptone 1.0%, yeast
extract 0.5%, NaCl 05%, pH 7.0)

4.%10|%2| 22|
Hopwood  (1985)

D
100 900
101, 102, 103, 104, 105
: A6
37 3



2) AO(acridine orange)

100ml acridine
orange 30 /ml 28 2
homogenizer

(5,000rpm, 20min, 20 )
0.05M TM buffer
(0.05MTris, 0.25M maleic acid, pH 80) 1ml

30 1—2
1ml AO
100
100 28 2
3) Ethidium bromide(EB)
100ml  EB 15 /ml
28 2 .
homogenizer AO
EB
100 100
28 2
4) N-methyl-N' -nitro-N-nitroso
guanidine(NTG)
spore ml
0.05M Tris-malate buffer(pH 9.0)
iml NTG 5mg
1
20% glycerol 1ml 105
10 28
5 . colony
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5)

(Shimadzu
Model UV-120-02, Japen) 600nm
20% qglycerol
deep freezer(-80 )
6. & SO QFHE AL
248
(pH 30, IN HCI )
(pH 10, IN NAOH ) 1
(pH 7.0)
, 121
, 1 20
S.mutans
. Zdap o st
1. B2 MMTo| 2a| o MY
100 sampling site
10 sample site
20
20 10
10
S,
10 10
10 , 8 , 15
10
1,000
' 15



15

mutans clear zone
9 ,8 ,248
79, 84, 248
Table 1. Number of antibiotics-producing
microorgani  isolated from sampling districts

Seperation medium

Sampling districts ~
HV agar Methanol

2

Taegu, Shindang Dong 49 10
K(imosan Province Park 38 12
Miryang Shi 44 19
Chuwangsan National Park 81 23
Kyongju National Park 42 40
Kimchon Shi 48 30
Sangju Gun 81 50
Ulchin Gun 40 45
Ponghwa Gun 48 51
Andong Shi 83 45
Hallasan National Park 102 7
Total 662 332
. gk (spectrum)
79 , 84 , 248
<Table 2>
spectrum  disc
MIC(minimal inhibitory concentration,
)
<Table> 79
glucan
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S.mutans
84
248
248
[B-lactam
spectrum ’
(thrush) Candida
albicans
3.40|%9] 22| Y ene
Candida albicans , ’
pH 9.0 NTG 05%
hydroxylamine colony
C. albicans
spectrum
parent
( ). parent
C. albicans



Table 2. MIC of the extracts against various strains

No. 79 No. 84 No. 248
Strains
Inhibition zone (¢ , mm)
Streptococcus mutans 10 11 27
Staphylococcus aureus - 12 22
Streptococcus mitis - 11 24
Streptococcus equi - 16 24
Streptococcus lactis - 15 26
Streptococcus sanguis - 13 15
Streptococcus salivarious - 14 36
Lactobacillus casei 18 17 25
Actinomyces viscosus - 14 23
Actinomyces naeslundii - 9 20
FEnterobacter aerogenes - 15 20
Salmonella typhi - 12 20
Salmonella paratyphi - 15 18
Salmonella typhimurium - 10 17
Hansenula anomala - - -
Candida albicans - - -
Cryptococcus neoformans - 10 34
Aspergillus fumigatus - - 10
4. SHEE2| o0Pg M
248
. <Table 1>
> ) Table 3. Heat, acid and alkali stabilities of
(121 , 20min, latm), (pH antibiotic substance of strain No. 248 culture
3.0) (pH 10.0) 1
MIC Strains Treatment
. <Table 3> None  Heat’ Acid® Alkalic
Inhibition zone(¢ , mm)
90%
S. mutans 25 9 25 25

*Autoclaved for 20 minutes, "pH 3.0. ‘pH 10.0



HV agar methanol

1,000

S.

mutans

248

, 24

72

(120 , 20 min, 1 atm),
(pH 10.0)

(pH 30)

(normal
flora)
Candida albicans
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