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1=
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1. AT Ched

gk 24|l A 5 64 Ato] X187 ofdlo] (4 671 ol 2
W 371 oo}, 61d 3/ME oo}, 49 1071€ b T FHE 1
e ol JRAE B4 &¥a, dFY ol HEvt BAE
Fu B4R ALe-S 3R] ¢9ker | black staine] RE
Z|ofol] et 479 ofglo] 5 ti o2 a3t o] of3lo] &
T DMFT= 0 o[t & 24382 AHasl9es] (IRB) 5
& woton] o}g] o]do] HIAESRRE FoME FE3
= Alsteict.

N AMEF U =2
2. ®[Ef = 3 28t

WLk 499 ojdo]|ZHE Culture swab plus(BBLM
icrobiology, USA)E °|-&3dte] A|EjE Swab 3t transport
medium(Table 1)l €At A& AFH T 24 A|ZE ool Hl
F& AlYstict.

Table 1. transport medium
Gelatin
Fetal bovine serum

8%
5%

3. MIT b U BAS Al
1) s
35T®E AA iAo Al (Table 2) 1579 &<t S A3t
ATH.
Table 2. Composition of HV agar medium
Humic acid 0.100%
Na2HPO4 0.050%
KCl 0.171%
MgSO4 - TH20 0.001%
CaCO3 0.002%
B. Vits 0.050%
Cyclohexamide 0.005%
Nalidixic Acid 0.002%
Agar 1.750%
2) A1) oy

12} S & Actinomyces agar Fluka 41159 A& uljx]<]
4o} 35T, pH 7.0 anaerobic atomospheric condition®l|A]
T St w S sislnh. AE HJ2t = P o= vE 1670
of #FE W Felste] ThA] AAIA| 2} Actinomyces agar

o DO
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Fluka 41159 A &8s} %] (Table 3) 522 subculture 33t}

Table 3. Composion of Actinomyes agar Fluka 41159

Vegetable infusions powder 10g/1
Tryptose 10g/1
Tryptone 4g/1

yeast extract Sg/l
Dextrose S5g/l
L-Cysteine hydrochloride 1g/l
Starch g/l

Sodium chloride S5g/l
Monopotassium phosphate 15g/1
Ammonium sulphate 1g/l
Magnesium sulphate 0.2 g1
Calcium chloride 20g/1
Agar 20g/1

3) FA B AYat

w9 167 759 T K55 AR 918 Table 4
o] WA E o] &elM FAEAS HASES 7L 35T, pH
7.0 oA ZeuleF skt o] 0.45 um FA] ZE (Millex-
GS, Millipore, USA)E ©] &34 & &S a1t

Table 4. Antibiotic production medium

Bacto-soytone 1.00%
Glucose 1.00%
NaCl 0.50%
CaCO:s 0.10%

4) gA52] 22l (Paper disc method)

G52 filter paper disc (ADVATEC, 8 mm, Lot No.
70306691) 5 A3l clear zonel 2 &It = Wik
N(30-40 M)E 7138 paper discE A& (Streptococcus
mutans KCTC 3065)°] d&H Difco Mueller Hinton
Agar(MHagar) 3 LAElA] 9ol 7FEA Ya 35CAA 1
~297t A=A vl Fate] clear zone 2 A7 2431t} ofuf
WO 2 S, mutansd FHEAES ste AR deizl
Oxacilling AH-3t, A5 YEME clear zone] Z7]
& el Bogrt o714 AMSE AldE2 S. mutans 9=
PG A7kl dvH o R AMREE dFER FUIE AR
Hotth (E. coli ATCC 1130, Bacillus cereus.vav mycoides
ATCC 11778, Bacillus subtilis ATCC 6633, Bacillus
megaterium ATCC 9885, Bacillus stearothermophilus
var.B calidolactis ATCC 10149.)

4. =8 (Identification)

ok

+ 8 4398 (Polymerase Chain Reaction, PCR)<
o] gste] 7 tEA WATS g B AT 3%

(Actinomyces israelii KCTC 5559, Actinomyces naes-

o of
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lundii KCTC 9013, Actinomyces viscosus KCTC 9146,
Actinomyces odontolyticus KCTC 5535, Actinomyces
georgiae KCTC 5528). Primer+ Kiyama 5 2 97l 7]
Z3te] Table 59F 2ol A8t 2n, PCR 272 Table 67}
2t

Table 5. Primers for PCR
Primers Sequence Size  Location Direction
SIAl 5*CGGCGATGTCATGACCTT-3* 18-mer  555-572  Forward
SIA2 5*-ATGCGGTAGTTGTCGGTG-3* 18-mer  1293-1310  Reverse

Table 6. PCR conditioning

Tag buffer S5u

dNTP 14 95¢C 2 min

Primer(F) 14 95¢C 20sec  30cycle
Primer(R) 14 52¢ 40sec  30cycle
Template 14 72°¢C 1 min 30 cycle
Taq 0.54 72¢C 5 min

BD 0/5/104

D.wW to 50 4

(B.D; Band Doctor™ (SolGent, Korea), D.W; distilled water)

I ATZnt

No.1°lA No.169 #5 5 No.1 #59} No.5 #F7} 370
9] A&t (Streptococcus mutans, Bacillus cereus, Bacillus
subtilis)°ll Y e& HeRATE. S. mutansel YERE clear
zone? F7]E hETOZ 229 Oxacilline] 29.6 mm 9o
¥, No.5b #F7} 21.6 mm, No.1 #F& v|fet =Fo2 1}
Bl (Fig. 1). ©] % o< Bacillus cereus, Bacillus sub-
tilisoll 3l = clear zones A (Fig. 2, 3, Table
7). PCR % Z3} No.5 #FA Actinomyces naeslundii,
Actinomyces viscosus $F 22 756bp2] o] Wiz} HEE
AtH(Fig. 4, 5, Table 8). No.59] & 1 #&at 542 93l
SIA1, SIA2 primer® sequencing 3+ A3 Actinomyces
viscosus®t 97% LA st A o= YR THTable 9).

Table 7. Diameters of clear zone

Strai No. 1 No.5
trains Inhibitory zone(mm)
Streptococcus mutans 8.6 21.6
Escherichia coli - -
Bacillus cereus 11.6 14.5
Bacillus subtilis 9.6 13.8

Bacillus megaterium - -
Bacillus stearothermophilus - -

Fig. 1. Antibiotic activity test of Isolated Actinomyces spp. in MHagar
cultured with Streptococcus mutans KCTC 3065.

A: Sample No.1, B: Sample No.4,

C: Sample No.5, D: Oxacillin(Positive control)

Fig. 2. Antibiotic activity test of Isolated Actinomyces spp. in BST
Medium cultured with Bacillus subtilis ATCC 6633.
A: Sample No.5, B: Sample No.1

Fig. 3. Antibiotic activity test of Isolated Actinomyces spp. in BC
Medium cultured with Bacillus cereus ATCC 11778.
A: Sample No.1, B: Sample No.5

Table 8. Sample of PCR

No. 1 2 3 4 5 6 7
sample No.l No.5 A. A. A. A. A.
name 0 0 georgiae viscosus  odontolyticus naeshmdii  israelii

Fig. 4. Identification of sample gDNA.
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Fig. 5. Amplified 16s rDNA from samples. Primer set; SIA1, 5 -CGGC GATGTCATGACCTT-3" SIA2 5 -
ATGCGGTAGTTGTCGGTG-3' Final concenturation of BD [Band Doctor™ (SolGent, Korea)] at PCR mixture:

0, 0.5x and 1x. Annealing Temp. (AT) =52C The arrow is product of PCR(Size = 756 bp). NC =

Nagative con-

trol (No template). Lane 1: No.1 spp., Lane 2: No.5 spp., Lane 3: Actinomyces georgiae , Lane 4: Actinomyces vis-

cosus, Lane 5: Actinomyces odontolyticus, Lane 6: Actinomyces naeslundii, Lane 7: Actinomyces israelii.

Table 9. 16s rDNA sequence of No.5 spp

CACCAACACCAGCGGTGAGGCCCACTCCTACGCCCCGGCCTCGACGAACCTGTCCGGGAACGTCTCCAAGTGCCGGTGGCG-
CAACGTCCCGGCCGGGACGACCAAGACCGACTGCACCGGCCTGGCCACGCACACGGTGACCGCCGAGGACCTCAAGGCCGGCGGCT-
TCACCCCGCAGATCGCCTACGAGGTCAAGGCCGTGGAGTACGCCGGGAAGGCCCTGAGCACCCCG-
GAGACGATCAAGGGCGCGACGAGCCCGGTCAAGGCCAACTCGCTGCGGGTCGAGTCGATCACGCCGTCGTCGAGCCAGGAGAAC-
TACAAGCTGGGCGACACCGTCACCTACACGGTGCGCGTTCGCTCGGTGTCGGACAAGACGATCAACGTCGCCGCCACCGAATCCTCCT-
TCGACGACCTGGGCCGCCAGTGCCACTGGGGCGGCCTCAAGCCGGGCAAGGGCGCCGTCTA-
CAACTGCAAGCCGCTCACTCACACGATCACGCAGGCCGACGTCGACGCCGGCCGCTGGACGCCGTCGATCACCCT-
GACGGCCACCGGCACTGACGGCGCCGCCCTCCAGACGCTCACCGCCACCGGCAACCCGATCAACGTCGTCGGCGAC-
CACCCGCAGGCCACGCCCGCACCGGCGCCCGACGCGAGCTCGGAGCTACCGGCCTCGATGAGCCAGGCCCAGCACGTGGCCCCCA

=

Ink=)

V.23
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Aoy FHGellM HA F ) o %
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A9l WA T3} Bacteroides melaninogenicus®l F53F5
t}.

Bacteroides melaninogenicus?} 24l U&= black stain
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Fo]l nzAgd wet 7] Ak aerial myceli-
m , XA B 5] FEishA ko) o AEA,
Ak AP ERD T oekd 27F drRHES AAtkete A
2 #3}(physiological differentiation)?] E4& 71t &
3] 71& oA WAEE Tkt FAEAS vl A
o= "M, 19439 Streptomyces griseus@ -
Streptomycin®] ZAE o], Al 71X d=7 <F 10,0004
o FA BH T 45%7F WATlA] Eel HIAY AT
A deE Aot 54 Wi steAEQ] F3el& 1t
Ago] gl G FAE A

extracellular melanin, intracellular hemin,

1 -
E@ e

o

AR

o o
ox 1o rx
o2

fl

rlo

il

flo 1%

il

=
-

o
o
e

[e]

AN

AT e EASE AV AlderA, od BeME 7
AFE AT 1 FoEa v ankE 1kl g Estet
g = A2E, HEEA e AT

ATLAeA SHdA B 4hst
3 (oxidative form)Z} #& 3 (fermentative) &2 tIH = 1 Q)
oh AtsE 2 X N7 g tekeiy FE Bl 2EY
I gleon, BEYL AT T, Ael] HddorA de] &
g4 g0 3 YA e dAd 8" wAT T,
Actinomyces Israelii®} Actinomyces naeslundii’} hydro-
gen sulfideE A2k We F2 do2 484 ded?, o] F
T AT SR vlud FeiEsirt @ 2aEien, A
Aok dAE EEo] 3 $& FEd Befo] He HEd
K Aoz dA glom” Kzl WAo] 1
3 3h= Streptomyces &l &dte e FEHE
o F #EFE AY ATl E shEA 74 W BATES
el e UHA Tt

2 AY 2439 F 16579 P 5 No.5% No.1 7 &5
b3 =de At alen, dixTer 249 flactam 7l
9] Oxacillin ¢ J45 a2 ofyi ot

s

Gy EA
w83l S. mutans®] Aol YIS vYgeE A &

AT 71E AT w2d g B A= WA
FEo] BEekillA] &9 Streptomyces & #FAT. WS
ol FEd AN E. coli, Bacillus subtilis 2
Candida albicansg AEAZE T e FAEEAS AU, °
9} 32 EqkoA &g WA methicillin- resistant
staphylococcus aureus(MRSA)o| 83 &4 E24& A3

= 30 o o

16

o, ole I Fd Al ¢ e

[e]
E.coliZ ¥ &3 13

albicansdl = @e o] A%t
B AFME, No.1 3 No.5b #5771 A% PE4o] S.
mutans 2 Bacillus cereus, Bacillus subtilis®ll @85S
Koy, 2 gyt A AldtelBt= Bacillus cereus, Bacillus
subtilis®th S. mutansl 84 o A3 TS B
T3 No.1, No.b 25 22 Bacillus #F2+% Bacillus
megaterium, Bacillus stearothermophilus9l< @5
o|A] ¢rom a7k S Al E. colidl®= TS HolA| &
© 553 295 BT, ol2fgt Akl W s e 9
A= AR AT ol F el vhekskel AdE A
o] A 2 2 71-d tigh A& 2 e A7t
REasdl=3
£ Streptomyces &
P& Eol opd 4
o] TS flal tEA <l
3 PCR& Ald&l] & 23 No. 15
o™, No.5b #Fol A+ Actinomyces naeslundii,
Actinomyces viscosust 2 T56bp2] o] =7} AEE
o & o FE3 S 98] SIAL, SIA2 primerZ se-
quencing 3 A2} Actinomyces viscosus®t 97% LA sh= A
° 2 Yelylth. & Actinomyces viscosus °F52. 2 FZHT}
A No. 1 #5= 4] =4 %ot AT 4% con-
servative gene®] o}2 FHE A ¥o}, PCRE T4 & o <4
© TFE Agdte ol 7t AR dAskertE Est
T Bl git}. ol WY FRVE U i o E AR
W] AlgaA] AR I 9lof, o} AAIskE ATt A
HA] 3471 wiEelth, @A HAHE 95%9 Wddo] Ed
FZ2% Streptomyces %03 UHA] 5%7} g4 Ao
2 EFHoXY | Streptomyces &2 A|LetnE o}z 1 A
T} mnjgk gt TS feiM e B A ek A%
ojty”, 71& AT A Fa Wl &ole TR HA]
9k gt g o] Uehdths Hauep W Tto] B s = 57t
oA E 50% wwrelghe dT, 18]a ofF & o e o
Mtk =9 dER FYdte Awd B4 7=
Eo}ﬁ:}fﬁ)y
AseA
1=y
FHZ 72 AT AAE S5t 54 nAES
TFEo| A=Y ot A T 74 A 8 g
Enterococcus durans’} S. mutans®l| tig+ <A 2H-g-o]
< B3 sglon, g AV EgA] T B

w2

o o

X ol Ho flf

=
W 52 EN9 T Be A7 Bad Ao 47

ot

ox ofN do o 2

o]

x0

fu)
ottt

streptomyces exfoliatus’} mutanase® A/d3ste] |



= A= AL sttt £3 Lactobacillus aci-
dophilus, Streptococcus oralis®= S. mutans® X&) A&
AA| gttt BuEH AT o] AollA] B E Actinomyces
viscosus®E mutanases A3t XH A& JAst= T
o] sith= Aol ojn] HuEHATH . 12t thEe] Aot §
2 A BAES Ealste] 249 e wEte &
T2, A4A g gg d7e 53 AAoltt 7]Ee |
TollA X8 g A T o] B1E Actinomyces viscosus
7F ol AT A¥ S. mutans Ao tlg 7= 3 gAYl
A Aoz gt T3k o] #FEe] $2o] gl olsER
FH AH =T AR n]Fo] Kol A3AAQ 53} ¥ of
Yt A48 3% & AR o dHrt.

B AgdA F5E H2 o AYS do|AY 5ol
ek st gl ul BAA dEelA, 54 A8 FF
B} 5ol tiste] dAeS Holal Stk Aolt} 7]
E4E0] P TR Q] FA ol 7HX

PR3 E e RAEES fUE B 4
!

it

N
-

F

0,

o oot o
tlo ox

3
o it

N
% 3

e
£

wT T T T~ m=

X
c
ro,
2
lo,
o
24
o
o2
oX,
tlo
%
N
>
e
o
o
u=
X

12
2
1
qr o
o

o o
n)
il
4
o,
o
fr
N
olf
ox
o g
o
o
o

N, 1

[ olzi

N}
(Gl
w, oo
N
oo o
me we 2 ¥

lo
N
==

o
[
=i
>
oX
e
i)
il
i3
=
o
o>
ki
HY
r
re
-
)
%0
3
°

E ATE black staing 7F 4] X[Eol|A F&3
o] S. mutans®] W&l &< /A =7He Brtstazt
ATk w7 2~64 FXE7] o”o] T black stain°] &
o EAlshs 4% ojdlolE e w X]EH—E‘ A 5,
] &Fstel 1670<] ‘*HL = o]5°] A4k
e Edo] T paper dlSC methodﬂ ]%
sto] gelsto], D}*ﬂr 2o A ATt
1. No.1 ¥} No.5 #5914 S. mutansll FYs<= BN
on 53] No.b #FE Oxacillin®} fAF g es B
Aok
2. No.1 &9 No.b #F& WA o= AT H7HA] AL
S5 = A& Bacillus cereus, Bacillus subtilis?l =
P Bt
3. PCRZ B3l #74 49l 45
of #FEY TS ANEHE A=
Actinomyces viscosus <+ 97% ‘Qﬂ she Ao

=4

o
2852

1. Saba C, Solidani M, Berlutti F, et al. : Black stains

in the mixed dentition: a PCR microbiological study

17

10.

11.

12.

13.

14.

15.

16.

. Reid JS, Beeley JA, McDonald DG :

. Brock DW, Georg LK :

CHstaobx|2tsta|x] 36(1) 2009

of the etiopathogenic bacteria. J Clin Pediatr Dent,
30:219-224, 2006.

Investigations
into black extrinsic tooth stain. J Dent Res, 56:895-
899, 1977.

Characterization of
Actinomyces israelii serotypes 1 and 2. J Bacteriol,
97:589-593, 1969.

Gasparetto A, Conrado CA, Maciel SM : Prevalence
of black tooth stains and dental caries in Brazilian
schoolchildren. Braz Dent J, 14:157-161, 2003.
Koch MJ, Bove M, Schroff J, et al.
dental caries in schoolchildren in Potenza, Italy. AS-
DC J Dent Child, 68:353-355, 2001.

. Black stain and

. Slots J : The microflora of black stain on human pri-

mary teeth. Scand J Dent Res, 82:484-490, 1974.

. Reid JS, Beeley JA : Biochemical studies on the

composition of gingival debris from children with
black extrinsic tooth stain. Caries Res, 10:363-369,
1976.

. Okada M, Hayashi F, Nagasaka N : Detection of

Actinobacillus actinomycetemcomitans and
Porphyromonas gingivalis in dental plaque samples
from children 2 to 12 years of age. J Clin
Periodontol, 27:763-768, 2000.

McClure FJ @ Further studies on the cariostatic ef-
fect of organic and inorganic phosphates. J Dent
Res, 42:693-699,1963.

Reid JS, MacDonald DC, Beeley JA: Studies on
black extrinsic tooth stain. J Dent Res, Supplement
to no.5:1050, 1974.

Shourie KL : Mesenteric line or pigmented plaque:
A sign of comparative freedom from caries. J Am
Dent Assoc, 35:805-807, 1947.

Hattab FN, Qudeimat MA, Al-Rimawi HS : Dental
discoloration: an overview. J Esthet Dent, 11:291-
310, 1999.

Bowen WH : The cariostatic effect of calcium glyc-
erophosphate in monkeys. Caries Res, 6:43-51,
1972.

Lynch RJ : Calcium glycerophosphate and caries: a
review of the literature. Int Dent J, 54:310-314,
2004.

Coleman RM, Georg LK, Rozzell AR : Actinomyces
naeslundii as an agent of human actinomycosis.
Appl Microbiol, 18:420-426, 1969.

MPE 44 EgonvE FABAS AN BT
o B2(E] W AT FAoE) rRAdEet =



J Korean Acad Pediatr Dent 36(1) 2009

17.

18.

19.

20.

21.

22,

23.

24.

25,

26.

27.

28.

=4, 17:69-79, 1997.

Kiyama M, Hiratsuka K, Saito S, et al.: Detection of
Actinomyces species using nonradioactive riboprobes
coupled with polymerase chain reaction. Biochem
Mol Med, 58:151-155, 1996.

Paredes Gallardo V, Paredes Cencillo C : Black
stain: a common problem in pediatrics. An Pediatr
(Barc), 62:258-260, 2005.

Kamma JJ, Diamanti-Kipioti A, Nakou M, et al. :
Profile of subgingival microbiota in children with pri-
mary dentition. J Periodontal Res, 35:33-41, 2000.
Kamma JJ, Diamanti-Kipioti A, Nakou M, et al. :
Profile of subgingival microbiota in children with
mixed dentition. J Periodontal Res, 15:103-111,
2000.

Theilade J, Slots J, Fejerskov O : The ultrastructure
of black stain on human primary teeth. Scand J
Dent Res, 81:528-532, 1973.

Petersson GH, Bratthall D : The caries decline: a
review of reviews. Eur J Oral Sci, 104:436-443,
1996.

Reid JS, Beeley JA, McFarlane TW : A study of the
pigment produced by Bacteroides melaninogenicus. J
Dent Res, 55:1130, 1976.

Duerden BI :
species with reference to sub-classification. J Med
Microbiol, 8:113-125, 1975.

Tracy O : Pigment production in bacteroides. J Med
Microbiol, 2:309-315, 1968.
op7let Alntz, AR, FoE ¢ AT GEE-FF,
P 9 AL 3k AdnAEEE] A, 21:88-94, 1993.
L3S @ mpo] o Alo]d 2ok W, HE Afo]<d
2, A, 11-23, 2004.

2

Pigment production by Bacteroides

H95 - Adte] Aatete S B3 A7t
HF2a-Adgddehe=ed, 9:271-279, 1991.

18

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

ol HZFA, HED T gl BT Streptomyces
thermocyan eoviolaceus®] Xylanasesg °©]&3 Ad=2
g A4t A A EEE] A, 29:221-226, 2001.
oz R D EgAlA Felek el B8
g o] A%, S EYH R34, 14:90-103, 1988.
WS HPA T BY-01990 93 3 dAEA ] Ak
| 3t HAE Q%ET"?_‘Z], 1:287-295, 1997.

3, T2 A AY A g 22 i &
FREAS Aot AT A g 54 A 21
= 71& AT =EF, 24:179-190, 1999.
HE WEE: '101'-?‘/3. ol Streptococcus mutans
o gy velle vAEY £, 71xHsAF,
15:151-157, 1999.
Aad, vHexl, A4 T =y e e g
EA. A ESE A 24:166-172, 1996.

ulg ‘n_z ]=b -

2
4 O
E,

o
o

JZ AL o
n

O.

m

-1 O

GA| G-, A, o] 5 T oFol] A TS 1d]. o
tu] ¥39}8}3] %) 28:611-614, 1990.

olFA, B, A 5 FANAS WSt FYEA

o
& AP BT RTF

4. A=

27:361-369, 2000.

Gz, FR o Streptomyces®] mutanase = &3t
AT dgkaolx| #8ts]#], 23:764-773, 1996.

s, LT, HET 0 NI dAATT FA A
oke] BA| th kol #8E3) A] | 26:459-465, 1999.
w1 0 AW lA E2lE Actinomyces viscosus<l
mutan 3l 5ol et AT A a et 298 A
Ab =2, 1-32, 1997.



Chgt2obx|mbsta|X] 36(1) 2009

Abstract

THE ANTIBIOTIC ACTIVITY OF ACTINOMYCES ISOLATED FROM PLAQUE OF
BLACK STAINED PRIMARY TEETH TO STREPTOCOCCUS MUTANS.

Soo Jin Park, Shin Kim, Tae Sung Jeong, Jae Moon Kim

Department of Pediatric Dentistry, School of Dentistry, Pusan National University

The aim of this study is to assess the antibiotic activity of Actinomyces in plaque from black stained primary
teeth to Streptococcus mutans. Samples were obtained from four children, 2-6 years of age, who had black
stains on all erupted primary teeth. 16 different Actinomyces spp. were isolated, and antibiotic activity test with
paper disc method was done. The results were as follows,

1. No.1 and No.5 Actinomyces spp. showed the antibiotic activity to Streptococcus mutans and the activity of

No.5 Actinomyces spp. could compete with that of Oxacillin.

2. No.1 and No.5 Actinomyces spp. also exhibited the antibiotic activity to Bacillus cereus, Bacillus subtilis

commonly used as experimental bacteria for testing antibiotic activity.

3. For identification of No.1 and No.5 spp., PCR analysis was done. No.5 spp. matched Actinomyces viscosus

at 97% level but No.1 spp. didn’ t match.

Key words :Black stain, Actinomyces, Antibiotic activity, S. mutans.
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