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1) Disc diffusion method

A A disc diffusion methoddll AFEE 10%
9 antibiotic discd] ol % #FL O
723 RE A disce BBL FAA T
o 3t

manualdl

a. Penicilin G : 10unit

b. Ampicillin : 10ug

¢. Tetracycline : 10ug

d. Clindamycin : Z2ug

e. Clindamycin @ 2ug

f. Vancomycin : 30ug

g. Chloramphenicol : 30ug
h. Lincomycin : 2ug

1. Erythromycin : 15ug

j. Amikacin © 30ug
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* Johnson & Johnson, East Widsor. N.J. US.A.
** Sigma Chemical Co., St. Louis, Mo. US.A.
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Table 1 Kind of antibiotic disc sensitivity test and zone size inetrpretation

Antibiotics Antibiotic inhibition zone diameter to nearest(mm)
concentration Resistant Intermediate Sensitive

Penicillin G 10U <11 12-21 >22
Ampicillin 10ug <1 12-13 >14
Gentamycin 10ug <12 >13
Tetracyclin 30ug <4 15-18 >19
Clindamycin 2ug <14 15-16 >17
Vancomycin 30ug <9 10-11 =12
Chloramphenicol 30ug <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)
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1. Disc diffusion methodoOi] 2| &t Z =}

1099 AAE AFHEA NN £l 674
9] P. gingivalis®} 57§ P. intermedia®] tj 3t
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P. gingivalis 67¥F E% chloramphenicol,
vancomycin, tetracycline®] ZAE HIYF
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2. Broth dilution methodo]] 2§t Z 1}
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Table 2 Susceptibility of P.gingigvalis, P intermedia to antibiotics in disc diffusion method.

Isolate P C Va Am E Gm An L Te CC

Pg 1 155(1) | 202(S) | 164(S) | 184(S) | 114(R) | 142(R) | 143(R) | 34(R) | 243(S) [ 34(R)
2 182(S) | 204(S) | 163(S) | 215(S) | 103(R) | 123(R) | 154(1) | 30(R) | 222(S) | 0.0(R)
3 181(S) | 21.5(S) | 162(S) | 2L7(S) | 102(R) | 122(R) | 155(I) | 44(R) | 221(S) | 15(R)
4 204(S) | 206(S) | 17.1(S) | 328(S) | 81(R) | 125(R) | 114(R) | 54(R) | 165(S) | 20(R)
5 250(S) | 227(S) | 150(8) | 130(I) | 115(R) | 95(R) | 150(I) [100(R) | 225(S) | 18.0(S)
6 265(S) | 215(S) | 185(S) [ 152(S) [ 11L.0(R) | 100(R
Mean 20.6(S) | 237(S) | 215(8) | 275(S) | 104(R) | 11.7(R
Pi 1 203(S) | 148() | 248(S) | 125(R) | 32.1(S) | 200(S
2 292(S) | 207(S) | 179(S) | 320(R) | 29.2(S) | 302(S) | 203(S) |132(D) | 263(S) | 154(D
3 323(S) | 224(S) | 180(S) | 285(8) | 98(D 88(R) | 86(R) | 24(R) | 133(R) | 124(R)
4 260(S) | 208(8) [ 155(8) [ 125(I) [ 115(R) | 115(R) | 19.0(S) [175(I) | 24.5(S) [ 11LO(R)
(
(

182(S) | S.0(R) | 24.0(S) [ 205(S)
149() |106(R) | 21.9(S) | 98(R)

)
)
) | 182(S) |26.2(S) | 24.3(S) | 125(R)
)
)
)

5 255(I) | 227(8) | 17.0(S) | 160(S) [ 125(S) | 225(S) | 25.5(S) |19.0(S) | 26.0(S) | 105(R)
Mean 266(S) | 237(S) | 186(S) | 20.3(S) | 205(S) | 194(S) | 183(S) |156(1) | 22.8(S) | 106(R)

R ! resisitant, I : intermediate, S : susceptibility AM : Ampicillin, AN : Amikacin, C : Chloramphenicol, CC : Clindamycin
Gm : Gentamycin, P: Penicilin G, TC: Tetracyclin, E: Erythromycin, Vi Vancomycin L Lincomycin

Table 3 Susceptibility of P.gingivalis to tetracycline in broth dilution{Mean-SD)

Bacteria
Concen 1 2 3 4 5 6
-tration(#g/ml)
ctrl 100.22+0.33 100.25+0.31 100224034 |100.10+£021 |100.324£0.34 (100554059
256 5297+2.34* 63.95+1.33* 7092+206* | 75.32+063* | 7460+099* | 7410+197*
128 6305+256* 64.72+£225* 6350+£1.39* | 77.90+158* | 7690+292* | 7515+3.02*
64 68387+2.12* 7090 +£1.03* 6582+237* | 8215+223* | 79424284* | 7250+396*
32 7300+1.84* 736+1.30* 7185%1.42* | 8425+1.27% | 81.10+£234* | 8487+327*
16 71.65+142* 71.77£0.64* 7302+200% | 8892+099* | 8385+219* | 8640%+1.74*
78.82+2.03* 78.20+1.49* 7907+135* | 8690+1.29% | 90.85+1.33* | 8837+4.34*
87.17+3.20* 87.22+216* 8495+267* | 91504088* | 87.00+£154* | 9157+1.31*
9420+3.84* 9427 +£1.27* 84.12+147* | 9062+060* | 9297+£091* | 9462+171*
1 95.52+1.69* 9495+251* 91.15+£0.77* | 96.12+143* | 91.15+£075* | 9270%+1.87*
05 10460£4.67* |101.72+1.09 9390+1.17* |10285+1.14* | 9597+1.10* [ 9957156

* Statistically differnt from control group(P<0.05)
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Table 4 Susceptibility of P.intermedia to tetracycline broth dilution{Mean+SD)

Bacteria
Concen 1 2 3 4 5
-tration (#g/ml
ctrl 100.70+0.48 100.37+0.30 100504031 100.1540,61 10057 +£0.35
256 61.70+253* 5910+1.16* 61.57+0.61* 60.67 +6.33* 66.17+1.83*
128 6297 +2.32* 6295+1.32* 64.32+£0.94* 64.95+1.43* 69.22+0.89*
64 73.22+2.00* 64.02+0.66* 67.62+£1.21* 7237+1.79* 7387%1.34*
32 76.37+341* 67.92+1.20* 73.05£1.33* 7557 +247* 75.72+1.39*
16 76.37+1.67* 72.35+1.60* 72801194 8157+1.83* 8040+191*
8 7955+1.87* 74.00+113* 75.02+1.39* 83.77+£1.30* 84.47+099*
4 8440+1.86* 76.72+2.02* 7660+ 2.65* 86.62+2.76* 8835+1.21*
2 874212.60* 83.67+1.09* 81.82+140* 87.72+4.49* 91.10+093*
1 88171149 90.42+£094* 86.47+1.84* 9040+197* 92.72+1.45*
0.5 91.67+1.06* 96.52+1.83* 92.25+1.56* 94.07 £3.50* 94.20+1.87*
* Statistically differnt from control group(p <0.05)
Table 5 Susceptibility of P.gingivalis to clindamycin in broth dilution{Mean+ SD)
Bacteria
Concen 1 2 3 4 5 6
-tration(sg/ml
ctrl 100.20+0.18 101.10+1.06 10017+£0.17 |10030£031 |100.15£031 (100254031
256 83.65+0.71* 82.051£1.03* 7467+£209* | 8815+0.75* | 8335+£0.71* [ 71.90+£073*
128 8505+1.21* 84.35+093* 7742+083* | 9232+080* | 8665+2.88* | 74.30+1.21*
64 91.15+0.75* 8710081 8265+1.23* | 93.80+1.15* | 8310£127* | 77474247
32 95.55+091* 91.324+0.86* 83.15£067* | 96.72+0.78* | 81.75£1.06* | 81.40+£263*
16 91.87+1.10* 9315+1.45* 92.77+£270* |10350+£1.83* | 8875&£1.11* | 84.30+261*
8 10355+1.81* |100.72+1.34 9952+346 |106974+23b* | 8897+4.12* | 87.57+349*
4 10860+£1.69* |10047+£0.74* |10307£235 105554160 | 9222+087* | 92.72+1.15*
2 10845+£390* | 104.80+£045* |11025+262* |113.0541.39* | 9387+0.79* | 95.42+3.66*
1 107924+1.20% |109.22+£155* |11457+£063* [117424£164* | 96.07£339* | 95.77+3.65*
05 11232+296* | 11327+146* |[11380%£241* {113454192* |10470+158* (10817+2.49*

*Statistically differnt from control group(p <0.05)

HYAE BRFPAW 4dF9NA = 8~32ug/ml A E XA (table 6). Lincomycind] oA
o] LA HPJAE HQ W (table 5) = P. gingivalis7} 6743 25 32-16g/ml9] =
P. intermediat 47FFNA 16g/mlojA FHdi L gFoA HYHAE HPA(table 7) P.
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Table 6 Susceptibility of P.intermedia to clindamycin broth dilution(Mean=SD)

Bacteria
Concen 1 2 3 4 5
-tration{pg/ml)
ctrl 10017 £0.17 100.25+0.31 100.20+£0.37 100.12+0.18 100.32+0.29
256 824+£197* 83.10+£1.20* 77.17+2.06* 83.02+1.35* 82.5710.58*
128 82.9040.74* 85.45+2.00* 8295+1.25* 83.47+0.99* 87.324+232*
64 8935+ 141" 90.40+1.00* 8582+3.23* 85.621+3.10* 90.85+0.59*
32 9340%1.08* 93.80+0.68* 8392+ 152* 88.424+354* 94.60+£1.90*
16 95.70+1.65* 9695187 91.35+4.94* 9502+157 94,77 +1.38*
8 101.37£3.00 102.75+1.24 9467+1.13* 102.97+2.50* 100.37+2.68
4 111.55+094* 10892+£057* 10292+1.35 110.82+£0.99* 109.75+1.54*
2 11285+1.95* 113.80+1.44* 111.00£1.25* 11522 +1.06* 107.50£1.02*
1 114.8241.09* 115.25+9.69* 119.35+3.26* 121.17£1.14* 113.07£1.71*
05 121,004+1.09* 12310+£1.74* 12225+247* 12625+377* 122.37+1.02*
*Statistically differnt from control group(p<0.05)
Table 7 Susceptibility of P.gingivalis to lincomycin in broth dilution{Mean+ SD)
Bacteria
Concen 1 2 3 4 5 6
~tration (#g/ml
ctrl 100204018 ]100204+018 | 10015%0.12 |10017£017 |100.07+0.09 |100.05%+005
256 7857+123* | 8285+119* | 8275+119* | 8127+£106* | 81.70£117* | 7875+1.25*
128 8380+£127* | 8390+073* | 8567+168* | 8355+143* | 8447+077* | 82.35+0.80*
64 88.12+152* | 8597+241* | 8680+556* | 8792+209* | 8767+1.56* | 8585+1.23"
32 87271+292* | 9345+107* | 9512£107* | 9327£1.02* | 91.37+£094* | 8885+1.12*
16 9497+121* |10260+301 | 10672+173* | 96.22+£331* | 9590+123* | 94904186
8 10405+1.28* | 10867+1.88* | 10847+353* | 10580+184* [103.80+0.76* |10575+3.01*
4 11297+£1.40* | 111.37+1.68* | 11285+1.82* | 112.724297* | 111.97+1.29* | 107.27+2.22*
2 122524219* | 11410£272* | 11940+249* [114.82+141* |11687+232* | 111.70+1.40*
1 131.154+156* | 11856+1.75* | 12375+165* | 117.77+£107* |121.20+£145* | 119.60£1.76*
05 133774350* | 122.37+1.63* | 12997+283* |12282+141* |12457+1.13* | 12052+2383*

*Statistically differnt from control group(p <0.05)
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Table 8 Susceptibility of P.intermedia to lincomycin broth dilution(Mean -+ SD)

Bacteria
Concen 1 2 3 4 5
-tration (ug/ml
ctrl 100.15+0.19 100.35+0.12 100.07 £0.09 100.15+0.12 10017+£0.17
256 7182+1.18* 89.72+1.20* 88.72£094* 72.35+0.95* 67.92+147*
128 74.50+0.80* 90.62+0.65* 9257+0.78* 76.90+2.44* 729243.04*
64 7547+£3.33* 93.80+0.86* 93.70+2.04* 8240+1.74* 74.35+3.20*
32 81.37+£097* 9510+1.16* 94.80+1.79* 87.17£1.87* 84.20+1.85*
16 83.52+1.96* 10345+2.46 104.50+1.43* 92.87+1.27* 82.02+0.77*
8 87.60+1.15* 113.20+1.90* 113.90+361* 91.37 +£0.65* 85.67+1.68*
4 90.32+0.65* 117.92+1.08* 118.00t242* 04,07+£1.49* 89.854+1.22*
2 94.55+£0.80* 12322+1.84* 126.40+£2.23* 102474237 93.30+£0.57*
1 103.10+0.66* 129.72+0.93* 133724244 11397+1.24* 101.45£2.90
05 110.104+2.05* 133,07 £1.46* 136.52+3.00* 12595+241* 106,87 £3.10*
*Statistically differnt from control group(p<0,05)
Table 9 Susceptibility of P.gingivalis to ampicillin in broth dilution(Mean=-SD)
Bacteria
Concen 1 2 3 4 5 6
-tration(pg/ml)
ctrl 10030045 [10012+028 |10017+0.17 [10027+£030 (10017017 {10017+0.17
256 7182£071* | 7345£125% | 7485+136* | 7266+054* | 74.97+328* | 7577+141*
128 7415£152% | 7470237 | 78224103* | 7452+067* | 7785+102% | 77.62+259*
64 7932246 | 8190£138* | 81.17+084* | 7897+£099* | 8295+1.37* | 8385+220
32 8292+133* | 86.00£281* | 85.77+1.31* | 8342+274* | 89224+191* | 8360+1.21*
16 87.32+069* | 8645+232* | 9L70£1.19* | 8747+166* | 9257+137* | 86.07+1.46*
8 9200+057* | 9037+069* | 8837x1.10* | 91.60+£099* | 93.12+1.80* | 91.10+0.80*
4 91.32+1.08* | 9390x1.19* | 9310+080* | 95.77+£1.70* |10422+293* | 9530+0.78*
2 9592+108* | 9455042 | 9557+175*% | 9335+£148* |11392+4.41* | 9460+0091*
1 104474£121* | 10352+£4.14* | 10347+193* | 96.00+£1.36* |11450+1.08* [101.95+1.86*
05 11257+1.69* |109.05+161* |11022+£157* [10557+215* [122.0743.37* {11022+0.82*

*Statistically differnt from control group(p<{0.05)

intermedia® 2g¢F70] 32pg/mloA HU Y
AE BHYD YWz 33FE 2-4ug/mloA

AW 9AE B HHtable 8). Ampicilling P,
gingivalis7} 44F A 2ug/mlo|A] HiYA)
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Table 10 Susceptibility of P.intermedia to ampicillin broth dilution(Mean+SD})

Bacteria

Concen 1 2 3 4 5

-tration{gg/ml
ctrl 100.17+0.17 100.10+0.08 100.10+0.08 100404035 100.05£0.10
256 8297 +1.46* 72.374+0.79* 68.40+1.58* 7177+£125* 7475+ 1.36*
128 86.75+1.08* 76.47+1.99* 7297+1.40* 7200x1.11* 76.77£1.55*
64 89.90+1.40* 81.20+1.88* 7705x1.24* 77.70+1.35* 7465+211*
32 9332+0.71* 83.77+067* 80.25+1.94* 81.82+2.25* 73.651+296*
16 954240.64* 88.40+1.58* 8485+131* 8310+1.04* 7580+2.44*
8 97.90+1.26* 91.82+1.18* 89.95+1.44* 8537+2.19* 78.82+1.30*
4 104.22+1.45* 93.37+0.87* 9410+1.76* 92.52+0.80* 8510+1.66*
2 108.051+1.98* 95.17+0.51* 96.80+1.32* 9540+1.32" 86.05+1.50*
1 112.8041.34* 96.621+087* 95.55+1.69* 103.95+1.38* 94.30+243*
05 11880+1.65* 10447 +3.13* 104.95+4.36* 11090%1.10* 107.67 +£1.76*

*Statistically differnt from control group{p<0.05)
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-Abstract-

Antibiotic susceptibility of Porphyromonas gingivalis and Prevotella
intermedia from the Patients with Adult Periodontitis

Heung-Shik Kim, Hyung-Keun You, Hyung-Shik Shin
Dept. of Periodontology, College of Dentistry, Wonkwang University

The purpose of this study was to an in estimate the antibiotic susceptibility of P. gingivalis and
P. intermedia isolate from the subgingival plaque to adult periodontitis, Six P. gingivalis and five
P. intermedia bacterial strains were tested for their susceptibility to 10 antimicrobial agents under
disc diffusion method and broth dilution method,

Ten 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 before this study.

The result were as follow :

1. For antibiotic disc diffusion method, six P. gingivalis and five P. intermedia were tested with
10 antimicrobial agents which comprised penicillin, gentamycin, clindamycin, lincomycin, ampicillin,
erythromycin, tetracycline, amikacin, chloramphenicol, vancomycin.

The sensitive antibiotics were tetracycline, penicillin, ampicillin, vancomycin, chloramphenicol and
resisitent antibiotics were 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 P. gingivalis and P. intermedia were 0.5-1.0gg/ml, 0.5
#g/m), that of ampicillin were 1-8ug/ml, that of clindamycin were 1-32pg/ml, 8-16¢/ml, that of
lincomycin were 16-32pg/ml, 2-32p¢g/ml.

These data suggest that tetracycline and ampicillin may be valuable drug in the elemination of
P. gingivalis and P. intermedia from the patients with adult periodontitis,
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