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o] Eikenella
corrodens, Bacteroid forsythus, Selenomonas
sputigena 5] A1¥ AFAF A7le] gles
7 o] Z A. actinomycetemcomitans= 1% &
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actinomycetemcomitans®] A A A= 8HA
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= ARHA 24 AE 2A2YA A
A% ¥ 208 paper point*F Ae Aol
A w7 1027 AFY& F Ringer's
solutionel] &7 10M)8 3AM3F ¥ TSBV u]%]
(Tryptic soy agar, 0.1% Yeast extract, 10%
horse seru, 75ug/ml Vancomycin)**el] 2] 2-&
)3ty Z+7t =3I 10% Co7l EFHE
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2 Mo 53

A. actinomycetemcomitansy Stereoscopic
photomicros cope*** Alol A internal star shape
& Ho]X Gram stain( -), catalase(+),
oxidase( — ), benzidine(+) ¥I-$-2 Rojm A
actinomycetemcomitans2. 9% 3}¢low ol
d 5 89 A wiReM Aldegedeig
o o]FA g F Y FFE o £3le
FAA e AAE A
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(1) Disk diffusion method

A disk 4 Ak A" 105579
antibiotic disc?] o] F ¥ ¥Fe| d53 2 B
E 344 disc= BBL 3]Alo)A 79 3lgdch

a. Penicillin G : 10 unit

* Johnson & Johnson, East Widsor. N. J. US.A.
** Sigma Chemical Co., St. Louis, Mo. US.A.
*** AO® Scientific Instrument Co., Tokyo. JAPAN.
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b. Ampicillin : 10 ug g. Chloramphenicol : 30 ug

¢. Gentamycin @ 10 ug h. Lincomycin : 2 ug

d. Tetracyclin @ 10 ug i. Erythromycin : 15 wg

e. Clindamycin : 2 wg j. Amikacin : 30 ug

f. Vancomycin : 30 ug g4t wizo] ARG FFE Sml

Table 1. kind of antibiotic disc sensitivity test and zone size inetrpretation

Antibiotics Antibio‘?ic . inhibition zone diame'ter to nearest(mm). '
concentration Resistant Intermediate Sensitive

Penicillin G 10U <1 12-21 =22
Ampicillin 10ug <11 12-13 >14
Gentamycin 10ug <i2 >13
Tetracyclin 30ug <14 15-18 >19
Clindamycin 2ug <l4 15-16 >17
Vancomycin 0ug <9 10-11 >12
Chloramphenicol 3Oug <12 13-17 >18
Lincomycin 2ug <13 14-17 >18
Erythromycin 15ug <13 14-17 >18
Amikacin 30ug <14 15-16 =17

NCCLS(National Committee for Clinical Laboratory Standards 771E
Lancaster Ave Villanova, Penna 19085)

Table 2. Susceptibility of A. actinomycetemncomitans to antibiotics in disk diffusion method

Isolate P C Va Am E Gm An L Te cC
Aa. 1 204(S) | 202(8) | 15.7(S) 184 15.5 14.5(8) 12.3 8.5 24.2(S) 12.0
2 | 265(8) | 216(8) | 224(S) 175 16.2 15.0(8) 115 9.5 231(8) | 92

3 | 254(8) | 242(8) | 265(8) | 26.2(8) 173 14.9(S) 157 10.0 255(8) | 115

4 | 236(8) | 208(S) | 2L0(S) | 231(8) 144 17.0(8) 144 144 200(8) | 107

5 184 227(8) | 24.2(8) 15.3 140(8) | 129(S) 17.8 121 301(8) | 99

6 17.5 265(8) | 23.0(8) 18.0 18.0(8) 11.0(S) 10.9 12.0 29.5(S) 7.2

7 275(8) | 30.0(S) | 17.8(8) | 222(8) 131 20.0(8) 122 8.0 29.2(8) 8.4
Mean 22.7(8) | 23.7(8) | 21(S) | 20.1(S) 15.5 15.0(S) 135 10.6 25.9(S) 9.8

R: resisitant, I: intermediate, S: susceptibility
AM: Ampicillin, AN: Amikacin, C: Chloramphenicol, CC: Clindamycin Gm: Gentamycin, P: Penicillin G, TC:
Tetracyclin, E: Erythromycin, V: Vancomycin L: Lincomycin
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Brain Heart Infusion 9ol Z$£3}e] 37°C oA
4827} 10% Coz F7]oAM FHol AL By
W 742 wjekdt o}-S- FH]¥ Muller - Hinton
agardl] A3 F 3-587 HHsA Fok
AZ5 WA= 10% Co, 10%) He, 2 80% N
7 239 3714 W] R $AAM B4
T2 AAsNE 2 FAA diskE WAF 3-
N Boll LAAA LA Wk F AR
AAd ] A4S mmE EA3G o 24 o}

2 2 gAY 244 9 WA SR
NCCLS(National Committee for Clinical
Laboratory Standards)®] 7)&ol| 2J#3s}e] 2R
3t eHTable 1). 4719 HAl= 24 #34E=2
Y 3 whHoz 23 sl o JFANE
T3 o

(2) Broth dilution method

Broth dilution® & A A]3l7] 34

**tetracycline, clindamycin, lincomycin, %

Table 3. Susceptibility of A. actinomycetemcomitans to tetracyciine in broth dilution(Mean+-SD)

Bacteria
Concen 1 2 3 4 5 6 7
tration(ug/m!
0 10043 100.52 100.29 100.09 100.16 100.12 100.08
+0.36 +0.28 +0.28 +0.15 +0.14* +0.13* +0.14*
05 96.78 96.64 103.78 104.42 98.90 109.93 104.14
+1.31* +1.34* +1.94* +1.53* +091 +2.34* +1.72*
, 9331 93.60 90.75 97.22 97.28 97.50 97.52
+2.21* +1.21* +1.39* +1.26* +1.21* +1.42* +0.92*
5 85.64 91.62 95.73 96.39 95.87 96.56 94.99
+2.54* +1.43* +0.58* +0.81* +1.18* +0.45* +1.23*
78.04 85.86 927 9.4 98.09 95.59 94.85
4 +1.47* +1.72* +1.23* +0.96* +1.13* +0.90* +1.30*
8 74.76 82.06 88.16 95.14 94.64 93.89 91.78
+1.01* +1.75* +241* +0.97* +0.99* +1.19* +1.27*
16 71.49 72.69 81.69 89.25 92.25 91.98 87.50
+0.96* +3.14* +1.41* +0.85* +0.86* +1.02* +0.69*
32 67.36 66.30 7793 88.19 90.38 88.08 84.39
+191* +0.84* +1.46* +1.38* +0.57* +2.49* +0.90*
61 64.52 63.81 73.81 83.48 88.31 81.76 82.73
+0.98* +1.27* +1.52* +0.93* +0.62* +1.33* +1.45*
128 62.41 58.05 70.83 87.35 84.25 77.14 82.15
+0.95* +1.66* +1.06* +1.30* +0.83* +1.48* +0.86*
956 97.18 54.90 67.02 82.26 78.84 73.87 78.52
+1.66* +1.03* +1.48* +0.84* +1.35* +1.43* +1.01*

* Statistically different from control group(p { 0.05)
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ampicilin & AM-slglen A" dFE A
Aol Trypticase—Soy brothell 48A17F &<t
BHAL wjopr) el A wiokslgl L Aljel AREE 4
559 PAAE EFEE o145 Slow/al
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o] 43} 96 well plate ArollA]l 256ug/ml ol A
05ue/m7HA 2] 3)|MH& AAsde 2 24
2 I " A7 3 % well plateo] o
A Th FRE ERe 8A7 B 97

A omekriel A wiekstdet plated I EEF
ELISA analyser(Model ETY - 96, Toyo
instrument Inc, Japan)o] plateE Y2 oS
570nmel A FFEE FAHIHAS AYL 4
Fobt 452 A9 o) Aolc 34
A7t Bl UA 4E WYAL HEToE 2
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Table 4. Susceptibility of A. actinomycetemcomitans to tetracycline in broth dilution(Mean= SD)

Bacteria
Concen 1 2 3 4 5 6 7
tration{ug/m!
0 100.41 10042 100.21 100.00 100.12 10017 100.08
+0.28 +0.19 +0.15 +0.00 +0.16* +0.14* +011*
121.01 11361 114.03 112.84 117.28 127.00 123.09
05 +1.40* +3.85* +1.61* +2.45* +5.24* +2.20* +1.30*
117.08 111.85 117.74 107.32 120.84 124.87 121.87
1 +1.79* +3.05* +1.32* +2.00* +0.95* +8.73* +1.59*
5 11313 11049 112.71 103.45 114.62 11331 11585
+1.82* +0.56* +2.31* +1.54* +362* +1.82* +1.36*
113.97 104.35 109.16 101.87 105.55 107.98 11053
4 +1.44* +1.44* +1.06* +1.46* +3.74* +1.77* +0.54*
111.10 106.28 103.92 96.29 104.94 103.97 104.01
8 +0.88* +1.03* +1.46* +1.38* +3.01* +1.31* +2.85*
16 105.82 103.53 9759 98.57 101.55 97.54 97.05
+1.13* +0.39* +0.87* +2.25* +253* +0.78* +0.43*
3 98.26 96.82 94.56 89.01 98.38 95.01 96.01
+141* +1.30* +1.04* +0.97* +0.87* +1.43* +1.49*
95.36 94.87 93.82 85.47 94.85 91.08 8221
64
+0.84* +0.83* +1.30* +0.80* +1.94* +0.90* +0.88*
198 87.67 92.38 91.13 83.82 93.07 86.77 7792
+2.00* +0.30* +0.83* +0.52* +1.02* +1.84* +147*
81.53 89.33 87.95 82.63 91.91 84.13 64.72
26 +1.40* +1.37* +0.42* +1.41* +1.08 +1.84* +0.63*

* Statistically different from control group(p { 0.05)
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A BHE(%)=AF well®] FZE / Q=
well®] F34% x100

@ SAEN

%4 52 BE dzed U 42ez @
AY AT B4 BEH EFAAE Fom
o]59 FATAA FINL YA A
(ANOVA)# Duncan’s multiple range test=
S 4sto] FALA aleich

0. A3 Zda

1. Disk diffusion methodof] 2|5t Z 1}

742 AE XFd fAIA Eejd 749
A. actinomycetemcomitansd5-¢l ™3t disk
diffusion method® A8 Ao g3} Pt
(Table 2.)

tetracycline, vancomycin, ¥ chloramphenicol
Sl T #F BT A44e 24T,

Table 5. Susceptibilty of A actinomycetemcomitans to tetracycline in broth dilution{Mean+SD)

Bacteria
Concen 1 2 3 4 5 6 7
tration (ug/m!
0 100.48 100.30 100.12 10017 100.14 100.19 100.03
+0.34 +0.05 +0.21 +0.15 +0.16* +0.13* +0.04*
114.82 111.85 107.14 111.76 113.35 113.89 96.87
03 +1.86* +0.56* +1.04 +1.27* +2.31* +2.54* +1.14*
110.30 110.49 102.70 107.32 111.79 104.97 97.84
! +0.93* +0.56* +1.87* +0.87* +1.35* +0.74* +0.73*
5 107.69 104.35 96.74 96.10 106.69 108.50 94.95
+0.94* +0.57* +0.97* +0.83* +1.59* +1.78* +0.82*
105.77 107.29 94.85 93.46 103.96 105.97 92.99
4 +0.98* +2.20* +1.30* +0.62* +1.42* +4.23* +0.70*
8 103.31 106.18 91.78 96.10 100.14 112.01 90.27
+2.18* +0.84* +1.27* +0.83* +1.50* +1.29* +1.80*
16 96.85 101.02 87.50 92.30 96.10 104.21 83.08
+0.80* +0.96* +0.69* +1.42* +1.43* +2.30* +1.84*
32 94.14 96.82 84.39 89.10 91.73 95.11 83.02
+251* +1.30* +0.90* +1.38* +1.36* +1.21* +1.64*
91.46 94.88 82.73 86.60 87.10 93.65 79.77
o +0.80* +0.82* +145 +1.33* +1.24* +1.83* +1.81
85.79 92.88 82.15 81.65 84.24 90.96 76.88
128 +1.52* +1.24* +0.86* +1.24* +1.31* +0.96* +1.18*
82.35 89.25 78.52 78.36 82.97 88.86 7738
26 +0.64* +1.44* +1.01* +0.59* +0.92 +0.64* +0.71*

* Statistically different from control group(p < 0.05)
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penicillin®} gentamycino] 727+ 574 2] FFoll A
24444 292y penicilline] v Y& e
3¢ X4} Ampicillin?} erythromycin- Z}zt
A% 2he] FFAN AAAE B 5
o] 74A-E Jepdtl 28y clindamycinel] A
L 24 -ﬂ-—r—7]—, Lincomycin®} Amikacin2 145
Adsne LE FF7} WAL B3
“3]'3}*‘] F73W A. actinomycetemcomitans T
Z= tetracycline?} chloramphenicolel] = 5-¢] 3k

r"l r|

7eAdS B9 penicillin ¥ macrolide AF¢]
eryth.romycmﬂ] = ot 7eAL YT
WA

clindamycin, lincomycin ¥ amikacino]] &=
S Hol: 722 #elH

2. Broth dilution methodol| 2|8+ Z o}

Tetracycline, clindamycin, lincomycin,

ampicillind] 2}3} A. actinomycetemcomitans T

Table 6. Susceptibility of A. actinomycetemcomitans to tetracychine in broth dilution(Mean + SD)

Bacteria
Concen 1 2 3 4 5 6 7
tration(ug/ml
100.17 100.30 100.25 100.19 100.30 100.19 100.05
Control

+0.14 +0.06 +0.35 +0.23 +0.03* +0.09* +0.10*

116.12 127.78 131.88 113.38 120.81 113.96 96.87

26 +3.86 +2.08* +1.35 +0.84* +1.11* +1.26* +2.19*
110.43 12092 119.88 109.23 113.92 112.97 112.97

128 +0.54* +3.71* +3.13* +2.42* +1.22* +1.78* +0.55*
61 10553 112.75 11511 109.06 111.09 109.65 110.38
+0.88* +1.25* +0.88* +1.03* +1.10* +0.64* +0.68*

107.67 111.26 112.92 109.90 108.64 107.22 109.06

32 +2.14* +1.17* +1.45* +0.94* +1.76* +141* +1.16*
16 104.96 104.98 110.90 11141 107.48 104.83 107.11
+1.18* +1.01* +0.40* +1.98* +2.76 +1.03* +1.32*

8 103.19 103.56 103.75 103.79 100.13 104.61 104.11
+1.72* +3.35* +1.48* +1.30* +1.63* +1.02* +0.82*

4 96.91 94.09 97.81 97.27 92.96 96.23 9%.72
+0.97* +0.52* +1.23 +0.78* +0.50* +1.35* +1.15*

95.25 92.29 87.86 94.65 92.80 96.02 95.09

2 +1.50* +0.84* +0.54 +1.26* +0.46* +1.31* +0.53

1 91.42 9149 84.65 91.85 90.68 87.44 91.90
+0.63* +1.09* +0.44* +1.26* +0.66* +3.54* +1.39*

05 87.05 88.27 86.21 88.24 88.42 87.88 86.02

’ +1.57* +0.77* +2.94* +091 +1.00* +1.37* +2.18*

* Statistically significantly different from control group(p < 0.05)
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T2 Alg A% A HAEFMIC)9) AJA
I} tetracyclne-2 (3dFM LY 05uw/ml, £3F
oA, 3gFAME L0w/ml §FA 17F=
2ug/mi o A (table 3) A2 Hd A By
1, lincomycing 39 FE 2ug/ml, 3TFE 16
we/ml, 1T A Bug/ml ] ‘FEANA FH o
AE HgcH(table 4). ampicillin®] 7-$-o A=
1FFate] 05ue/m o] S3FoA FF9 AL
AA 3G 2FFE 16ue/ml, 2FFE uwe/ml
o] ¥ 49N FF9 AARE dAsAH
(table 6). @A o] Ate] AR w]Fo] E o
tetracycline®] A. actinomycetemcomitans o3
AR AAle M3 & 298 RYS ¢ 4
At

V. &2 4 &

A. actinomycetemcomitans’= =4 33 X
F99 dddez A 48A gloy 2T
o] §43] 2AEE Ay XNFHAx 73
A #H 2 AN AAE X FHg,
23 AAe] AFFEFor X&HE XF
dHx FHo] glon? 55 WY =L
' YF4aE PFeEM AF2A 3
A3 dFE vHE Aoz dEA P
wet 2 FAZ F 7 g v EE 2A)E)
NE AAdY AFHAM E3 A
actinomycetemcomitans®] A WAld] Bg)
A7 AFAH 259 EdHdA 9nyle
A74Y Zlolt

) A HAel A3} AT F duby e
2 AHEHe A 9= disk diffusion method:=
B4 wF7)7E obd gul 7Aool Ak
Zhs3dld. oM CO: A A A
actinomycetemcomitansZ ©| 2§ NCCLSe|| gt
A 8-A)7]7] B dilution methods} ¥ 83}
He] Bt A9 #A ol & Helrh

B oF A} A. actinomycetemcomitansol| 7}
A A el A= tetracyline, vancomycin,

.

ar
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chloramphenicol Fo|® W% #FFo 4
el sl Z 22 vebie) Tetracyclines £
Q7oA T Aol 9den 05
w/me §Fo A dyie] FFE AN
A=z FL EIE UF8lgon A2dTFd
TEF AW sEEY A Jehd) 9 E
o YA FEZE FEE == 32 7}
TAS X e FAAHe FodAE 2 &
Foll A AFH A Ao R¥E7) FEEE)
A Eddle] AFA%e] ddFE A
T A Ao =8 Ao Pgel® Fs ol
A&H o2 3t A4-E M 4 9on I
Hoz =3 Aotde IYAL xZAHA
AFEAZY AAFAEE FAANNG o
214 o] e A vlsf] X FAge) oL
EHHQ AR BIHT QR g8 o
o] dFAME tetracycline?] A Ao
W37l vy Ad 53] 3717 Bohz)
d7] 7kl AL A fol= Ao W2 F
i - It s A2 Kby

Oostens-2 aminopenicillin, amoxilline 72
penicillin A F2] YA E o] E3le] FFH2
5ol HEAA F2 AHE d9dm By
e 2 dToME FARE 2SS gl
o® g8} A actinomycetemcomitans 71 A}
A+ penicillinaseE A 3x = gAu
penicillinel] 5%l A& Hol=d 1 oF
* B-lactamase®] Aol 7]Qld Aoz A7
2o o So] Walker® 59 T <j3iw
B-lactamaser= XFde] oHE ol osA
= AL 5 9len o]Eo] AFYY XBE
walg £ gldxx d9d. gy A
actinomycetemcomitans®?} AH[H X FFo X
go 9lelA penicilling AH4-317] M=
clavulanic acid\} sulbactam 722 f-lactamase
inhibitor& Zre] A}-4-3}7} f-lactamases ¥
A e 72 A £ ol o8 dAg 2
o] A}g-sfjof sic},

Slot5-2* A. actinomycetemcomitans®l] ©| 3}

L g
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A gtgeA 7oA tetracycline(lug/ml),
minocycline(4ug/ml ), polymyxin B(2ug/mi )i} A
BE 57 AR dAE BT diglen
A E2% tetracycline, minocycline, doxycycline,
2 chloramphenicolel] &l Aol ol A
02 Bysgoy £ dFo M penicilind
Ne 2 535 2¢A9 ampiclin(05-32
w/nl)l e 292 F BAE Helx] o
ket o]2jg ApoldL Slot Fol* A3 o
2 A, actinomycetemcomitans:- penicillina}
ampicillindl] FHpAde] ot AAl AtAME
S A Eate) Gepgez sk ofd
Bl Eboh ehdAin o Aoy
= B} 92 SE Aot S Bn
otz AlE ol =3 Hoffler’” 59 7ol
A penicillin®} cephalothine]] o 3 A.
actinomycetemcomitans®] Z}4Al-E A3 o}
2 w2 #oE R R4
Tetracycline ©]“} penicillin °}422 ZhpAd o]

2 722 yehd vancomycind X8 HIpd
qHE AL HuurE P o FA
(auditory impairment) 9] F-2}8-o] 413}
olic} of-& e Fa}geo] AT FHEA
o] gle] HAE 234 GEZ M FH AL
t}® v}xk7}R 2 chloramphenicol ¥ A] A F
of ZpAlE Ho|xut FABE A T
A 2H4-& Jehlo] 2 AMge] 53] Aldtse]
doem a2 PN E FERT AL T A
$F 2 s =EA A #7148 AT
4, E3] penicillin * 34| ( Porphyromonas
gingivalise} Zr-2)ol| & 7+ 8| HE
o3 gk

= 3} amikacin® gentamycin S 9
aminoglycosided] 3AA| FojA amikacin
Hofflers} Slot5¢] A7 vpazlzlz WAL
Bgoy? FEx aAE HA
gentamycin-® Hoffler?} Slote] € F2h= YA
3HA A A5V A= FAE AHE B

Macrolide 2| 5% UubA 02 glo] AL8-H o]

210

o

A3 9l erythromycin ¥ spiramycin 52
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~ Abstract -

Antibiotic Susceptibility Of Actinobacillus Actinomycetemcomitans
From The Patients With Adult Periodontitis

Yong — Cheol Na, Hyung — Keun You, Hyung - Shik shin
Dept. of Periodontology, College of Dentistry Wonkwang University

The purpose of this study was to an in estigate the antibiotic susceptibiliity of
Actinoobacillus actinomycetemcomitans isolated from the subgingival plaque to adult
periodontitis. Seven bacterial strains were tested for their susceptibility to 10 antimicrobial
agents under disk diffusion method and broth dilution methold.

Seven patients with deep pocket(6mm) were selected for this study. They had not
taken antibiotics for 6 months and no history of dental treatment for 6 months and no
history of dental treatment for 6 months before this study.

The results were as follows :

1. For the antibiotic disk diffusion method, seven A. actinimycetemcomitans were tested
with 10 antimicrobial agents which comprised penicillin, gentamycin, clindamyecin,
lincomycin, ampicillin, erythromycin, tetracycline, amikacin, chloramphenicol, and
vancomycin. '

The sensitive antibiotics were tetracycline, vancomycin, and chloramphenicol and the
resistant antibiotics were clindamycin, and lincomycin. The other antimicrobial agents
were less active.

2. From the study of determination on the minimal inhibitory concentration(MIC) by
broth dilution method, the MIC of tetracycline to seven strains of the A.
actinomycetemcomitans was 0.5~ 1.0ug/ml, that of clindamycin was 32ug/ml.

These data suggest that tetracycline may be valuable drugs in the elimination of A.

actinimycetemcomitans from the patients with adult periodontitis
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