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Abstract

There are several main antibacterial susceptibility tests, such as agar dilution method, broth
dilution method and disk diffusion technique. Especially, for minimal inhibitory concentration
(MIC) test, agar dilution method has been widely used. But that method is so complicated and
bothering that it’s difficult to treat a large amount of strains. On the other hand, modified broth
dilution method(add 1% glucose and 0.018% phenol red as a pH indicator to broth) is fast and
easy to perform. Most of all, it can visualize the result by color.

The MICs of 22 antibiotics including penicillins, aminoglycosides, cephalothin, chloramphenicol,
lincomycin, ceftiofur, vancomycin and quinolones, tetracyclines, erythromycin, colistin, sul-
fadimethoxine, trimethoprim for arcanobacterium pyogenes 14 strains, actinobacillus pleuropneu—
moniae 4] strains and pasteurella multocida 37 strains, which were collected from porcine during
1996~1999, were determined by modified broth dilution method.

Actinobacillus pleuropneumoniae was highly susceptible to all kinds of quinolones such as
ciprofloxacin, enrofloxacin and norfloxacin and to all aminoglycosides, like gentamicin, apramycin,
kanamycin and ampicillin, cephalothin and ceftiofur. But It was quite resistant to sulfadimethoxin,
colistin and vancomycin.

Pasteurella multocida was found to have high susceptibility to ampicillin, cephalothin,
chlorampenicol and gentamicin but had mid-degree susceptibility to other aminoglycosides. In

addition, 1t was susceptible to norfloxacin and nalidixic acid, but not to newer fluoroquinolone
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like ciprofloxacin and enrofloxacin and it was resistant to colistin and kanamycin.

Arcanobacterium pyogenes was highly susceptible to most of quinolones such as ciprofloxacin,

enrofloxacin and norfloxacin and gentamicin and penicillin G. But it also obtained high resistance

against the early quinolone, nalidixic acid and aminoglycosides such as amikacin, apramycin and

kanamycin and erythromycin, chlorampenicol, tetracyclin and vancomycin.
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Table 1. Bacterial strains used in the present study

Diagnostic

Slaughter

Bactenal species No of strains . ) Ongin
isolates isolates )

Youngnam(33)°

Actinobacillus Kyunggi(6)

) 41 35 6

pleuropneumoniae Kwangwon(1)
Chonbuk(1)

Pasteurella multocida 37 28 9 Youngnam(37)

Arcaanobacterium pyogenes 14 5 9 Youngnam(14)
Youngnam(84)
K ]

Total % 68 2 yunggi(6)
Kwangwon(1)
Chonbuk(1)

= No of isolates from the province indicated

AL

ool'

|

Amikacin(AK, Sigma), ampicillin(AM, Sig-
ma), apramycin(AP, Sigma), ceftiofur(CE,
cephalothin(CF, Sigma),
phenicol(CP, Sigma), ciprofloxacin(CIP, Sig-

Sigma), chloram~
ma), colistin(CL, Sigma), dihydrostreptomy-
cin(DS, Sigma), enrofloxacin(ENR, Sigma),
erythromycin(EM, Sigma), gentamicin(GM,
Sigma), kanamycin{K, Sigma), lincomycin(L,
Sigma), methicilin(ME, Sigma),
acid(NA, Sigma), norfloxacin{NOR, Sigma),
penicillin(PG, Sigma), sulfadimethoxine(SM,
trimeth-
oprim(TMP, Sigma)3} vancomycin(VA, Sig-
229 FIANES Aol AbESTh

nalidixic

Sigma), tetracycline(TE, Sigma),

ma)s

Minimum inhibitory concentration(MIC)

ME, TE, PG, CE, GM, AM, L,

A= Sahm?t Washingtonoll <3}
. K, CL, CIP#} VAS E7/F9 =9

FH8 1, NOR, SM3} NA+=  NaOHd,
TMP< HClell, AM3} CF2 PBSdl, ENR2
acetic acid®l EM<E acetonol, 1)1 CP&
methanololl Zo} FH|atRTh 2E A=
A7rE AHAMetd  FE 5120pg/mis) FEE
THEo] 1008] 3Aste B
¥ 96-well U-bottomed microtitration plates
ol 1% glucose®t pH indicatorz 0.018%
phenol red& % 7}t modified broth 100kl 2
uj 4] oA 8] A sk T

AR FFE 33 2ol Flatih ’ésl?é‘ T
£ 37°Cell A brothol| Yopul Fate]
salineo] 1008 3] A&t} o} & 100#1(—‘;3: ‘:"74]-4’—‘4
B 2}7ke] 100409) FA3A 9} 410] 5 10°CFU/me
o} Fr 2 HE3AUT o] platesE 37Ceol Lok
v ¥ét & control well# Blwdle] o] F-4lo]
AA|Ho] = MZe] M3lE HolX| gk F
9] 34 v &g MICE F4sATh

stock solutions

Z o

A pleuropneumoniae 415, P multocida
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Table 2. Minimum inhibitory concentration of 22 antimicrobials to actinobacilius pleuropneumoniae 41 strains

Antimicrobial No of cultures with MIC(ug/m{ )

agents <0125 025 05 1 2 4 8 16 32 64 128 256 =512
Amikacin 9 12 7 3 6 1 2 1
Ampicillin 1 2 4 12 9 5 5 1 2
Apramycin 2 1 4 4 17 13
Ceftiofur 6 6 3 3 9 5 2 2
Cephalothin .1 .1 5 2 3 5 .8 13 1 . .. . 2
Chloramphenicol 7 21 11 2
Ciprofloxacin 32 8 1
Colistin 1 2 1 5 18 14
Dehydrostreptomycin 2 5 15 11 6 2
Enrofloxacin. . 32 7 2 .
Erythromycin 1 4 16 9 3 7 1
Gentamicin 19 4 9 7 1
Kanamycin 7 16 12 4 2
Lincomycin 2 3 16 12 6 2
Methicillin U S S 3.6 7.1 .2 1.2 2 10
Nalidixic acid 8 16 12 2 2 1
Norfloxacin 19 1 5 9 5 1 1
Penicllin G 11 4 1 2 3 4 3 5 2 3 1 2
Sufadimethoxine 4]
Tetracyclin 20 2 6 5 6 1 1
Trimethoprim 1 1 1 1 33 4
Vancomycin 22 4 3 1 1 6 4

Table 3. Summary of MIC data for actinobacillus pleuropneumoniae 41 strains

Antimicrobial _ MIC (ug/mt) % S bl

agents 50% 90% Mode Range o ccDHDIe
Amikacin 0.25 2 0.25 < 0.125-16 100
Ampicillin 2 3 1 < 0125-128 9512
Apramycin 4 3 4 0.25-8 68.29
Ceftiofur 1 4 2 < 0125-32 78.04
Cephalothin S 8 6 16 < 0125-128 .9268
Chloramphenicol 4 8 4 2-16 92.68
Ciprofloxacin < 0125 0.25 < 012 < 0.125-05 100
Colistin 256 512 256 < 0.125-=512 975
Dihydrostreptomycin 4 16 4 1-32 53.65
Enrofloxacin =~ .= 0125 = = 02 <= 0125 < 0125-05 . 100
Erythromycin 05 4 05 < (.125-8 51.21
Gentamicin 0.25 1 < 0125 < 01252 97.56
Kanamycin 1 4 1 05-=512 95.12
Lincomycin 8 32 8 2-128 51.21
Methicillin 8 . =512 =212 .. <.0125-=2512 . 5609
Nalidixic acid 1 4 1 05-16 100
Norfloxacin 05 2 < 012 < 0125-8 9756
Penicillin G 2 64 < 0125 < 0.125-2% 51.21
Sulfadimethoxine >512 =512 =512 =512 0
Tetracycline 0.25 8 < 012 < 0.125-=512 80.48
Trimethoprim 128 128 128 2-256 2.43
Vancomycin 05 16 05 0.5-32 19.51
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Table 4. Antimicrobial susceptibility of pasteurella multocida 37 strains

Antimicrobial No of cultures with MIC ( pg/mé )
agents <0125 025 05 1 2 4 8 16 32 64 128 296 =512

Amikacin 11 14 1 11
Ampicillin 25 1 5
Apramycin 17 1 5 4 8 2
Ceftiofur 37
Cephalothin 23 .5 .2 S e
Chloramphenicol 19 1 7 1 1 2
Ciprofloxacin 3 23 1
Colistin 37
Dehydrostrptomycin =~ 17 1 2 6 8 1 2
Enrofloxacin . 7 13 16 2 .
Erythromycin 4 2 25 6
Gentamicin 2 26 3 1
Kanamycin 37
Lincomycin 12 12 1 12
Methicillin_ 1 1 12 23
Nalidixicacid 6 12 1 5 1 1 6 5
Norfloxacin 1 33 2
Penicllin G 3 18 12 2 1 1
Sufadimethoxine 1 2 1 11 7 13
Tetracyclin 12 11 9 1 2 1 1
Trimethoprim 19 6 4 1 4 1
Vancomycin 1 36

Table 5. Summary of MIC data for pasteurelia multocida type A 37 strains

Antimicrobial MIC (ug/mf) o .
agents 50% 90% Mode Range 76 Susceptible

Amikacin 8 32 8 4-32 70.27
Ampicillin < 0125 1 < 0125 < 0.125-1 100
Apramycin < 0125 8 < 0125 < 0.125-16 7297
Ceftiofur =512 =512 >512 =512 0
Cephalothin < 0125 .8 = 0125 < 01258 . . 100 .
Chloramphenicol 05 4 05 0.25-128 9459
Ciprofloxacin 16 32 16 8-32 0

Colistin 2512 =512 =512 >512 0
Dihydrostreptomycin < 0.125 16 < 012 < 0125-64 54.05
Enrofloxacin..__...._... 8 66 4-32 0. .
Erythromycin 8 16 < 0125 < 0.125-8 100
Gentamicin 2 4 2 1-4 97.29
Kanamycin =512 =512 =512 =512 0
Lincomycin 64 =512 64 32-=512 0
Methicilkn 2512 =bl2 . .=b12 64-=512 o
Nalidixic acid 1 64 1 0.5-64 70.27
Norfloxacin 2 2 2 1-64 97.29
Penicillin G 2 8 2 1-128 56.75
Sulfadimethoxine 128 =512 =512 0.25-=b12 64.86
Tetracycline 0.25 05 < 0125 < 012564 89.18
Trimethoprim < 0125 4 < 015 < 0125-64 97.29
Vancomycin =512 =512 >512 128-=>512 0




Table 6. Antimicrobial susceptibility of arcanobacteroum pyogenes 14 strains

Antimicrobial No of cultures with MIC ( ug/m¢ )
agents <0125 025 05 1 2 4 8 16 32 64 128 256 =bH12
Amikacin 1 2 8 3
Ampicillin 5 8 1
Apramycin 2 5 4 2 1
Ceftiofur 1 6 7

Chloramphenicol 2 1 1
Ciprofloxacin 2 12

Colistin 2 5 4 2 1
Dehydrostrptomycin 11 3
Enrofloxacin 2 12

Eryvthromycin 2 1 11
Gentamicin 1 2 2 9

Kanamycin 6 8

Lincomycin 14
Methicilin 2 5 6 1
Nalidixic acid 14
Norfloxacin 12
Penicllin G 1 4 9

Sufadimethoxine 14
Tetracyclin 1 7 6
Trimethoprim 14
Vancomycin 3 14

N

Table 7. Summary of MIC data for arcanobacterium pyogenes 14 strains

Antimicrobial MIC (ug/md) o .
agents 50% 90% Mode Range 76 Susceptible

Amikacin 64 128 64 3-128 0
Ampicillin 206 256 256 128-=512 0
Apramycin 16 32 16 16-32 0
Ceftiofur 16 32 32 8-32 0
Cephalothin. ... ... .=25l2 . 2512 =512 J=-15) V-
Chloramphenicol 64 64 64 32-128 0
Ciprofloxacin 0.25 025 0.25 < 0125-0.25 100
Colistin 8 32 8 4-64 0
Dihydrostreptomycin 32 64 32 32-64 0
Enrofloxacin_ .. . L0260 .02 025 = 0125-025 . 100
Erythromycin 512 512 128 128- =512 0
Gentamicin 2 2 2 0.25-2 100
Kanamycin 16 16 16 8-16 42.85
Lincomycin =512 =512 =512 =512 0
Methicillin. ... ... .32 . . .64 . .64 . ..16:128 . ... .. 0.
Nalidixic acid =512 =512 =512 =512 0
Norfloxacin 1 2 1 1-2 100
Penicillin G 2 2 2 05-2 100
Sulfadimethoxine =512 =512 =512 =512 0
Tetracycline 64 128 64 16-128 0
Trimethoprim =512 =512 =512 =bl12 0
Vancomycin =512 =512 =512 >512 0
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