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Antimicrobial Susceptiblity of Brucella canis Isolated from Korea

Jong-wan Kim, Young-ju Lee' and Ryun-bin Tak

College of Veterinary Medicine, Kyungpook National University

Abstract : Little is known to data about the in vitro activity of antimicrobial agents aganist Brucella canis (B canis)
isolated from Korea. Our study aimed at determining the in vitro activities of 15 antimicrobial agents against 3
isolates and 52 isolates of B cains from dogs in 1994 and 2002, respectively. In minimal inhibitory concentration
(MIC) study, minocycline and doxycycline showed the lowest MICs (<0.06~0.5 ug/ml). Gentamicin, streptomycin,
ciprofloxacin, norfloxacin and rifampin showed MICs in the range of less than 1 pig/ml. Lincomycin and sulfisox-
azole showed the highest MICs ( > 32 pg/ml). Interestingly, MICs of macrolides (erythromycin, spiramycin, tylosin)
against 52 isolates in 2002 were 16~64 times higher than that of 3 isolates in 1994. In minimal bactericidal
concentration (MBC) study, gentamicin, streptomycin, ciprofloxacin and norfloxacin showed the lowest MBCs
[0.12~1 ug/ml (1~2 times higher than MIC)], but minocycline and doxycycline showed the highest MBCs
[8~32 pg/ml (128 times higher than MIC)]. Rifampin showed the MBCs in the range from 2 to 4 ptg/ml (2~4 times

higher than MIC).
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<)) 28] Brucella canis 2] 34 23573 87

W 54 9 dolR A4E B ARAT 26058 F2
Harsle] R o8t FARFE IHTe

H#AZel B abortus 544 (biotype 1), B suis
40 (biotype 4), B melitensis 63/9 (biotype 2), B canis
RM6/66 2 19943 oFejR2|3E 359} B AJES 98 &9
& 20024 ®elF 5275 ARGl

B canis 2| ¥ 3

NgHE A 2EaAWoA 4~5mio] SHS A
23 e | miEs 22 Y8k sodium heparin®] T
% tbe (Becton Dickinson, USA)l #538ld 4°CE RA]
FBAL 244]7F ool ARSI UeA] oo Az
of ARSI

B canis®] 3% Gaviria-Ruiz$t Cardona-Castro®e] W3
(Insis centrifugation method)oll w2t 283t Hl, leukocyte
lysis solution [109.5 g sucrose (0.32M), 1.211¢g Tris base
(10 mM), 10ml Triton X-100 (1%), 1.016 g magnesium
chloride (5 mM), 1,000 ml distilled water (pH 7.5)& A%
5+ pore size 0.2 um filter® 7 3+ F, A|ZE solution
ame A 1miE EF3I s8R WAL T, 3,000
pmolA 3087 PAE5, JHMES PBSE A4AH skl
e, O)% AHE 100 WE 5% HFE Aol =dax
3CoIA 237 wiekshEA HE=A B 3Ee) A
-2 mmASIEE Qeke Agsle] aEddgE B-1 thy

Alton1)e] HPHo) wiel AEEHALE st FA s

TN F AT (Minimal Inhibitory Concent-
ration, MIC) AlH
1529 gAd thd MIC %2 NCCLS (National

Committee for Clinical Laboratory Standards)?2] =3 il
235l microdilution broth methodZ AAI3IAT}. 96well
round bottom plate (TPP, cat. No 92097, Switzerland) &
o] 4-3le] Al HAEEE7L 0.06~32 ug/mle] A 27 3
Asled sould @zon, F9& 05 MacFarland (1X10°
CFU/mlel 23 5, 1008] 8A38k] welld 50 u¥ #£53
o HE 100u7F IA 89t EE plaedls FHUE
welld} SAZE wells T 37°ColA 48A1ZF vl 7
Tk gotem BelA] Fajo] 3] HAE welle] A
FEE MICE #83itth

87 K| % AAMFS5E(Minimal Bactericidal Concent-
ration, MBC) A&

1994 E-&)3F (94-41), 20023 E2F (A24) 7} 1F
W FZEFF B canis RM6/66% thsled MBC A18S 4lA]
3tk Kraiczy 59 el Fale vk, MIC F& ©]
2] wellelA] @8 10 RS FHstod FAe] A FE7t
MIC 5% o]3t2 33X H %= gyptic soy broth (Biolife,
Milano, Italy) 5midll HE3k2 36°ColA 48717 wieFalsd
t}. wldS Brucella agar (Difco, Detroit, Myl 100 pl
2 wasle] AARTE BIsiEon, 4ol HA &
Fole] HA FEE MBCE WSt

g =

B canis ¥2)F 555 gt MIC A& 2= Table 1
3 7tk A¥FF 25 AlE dFAF minocyclinet
doxycyclineell thale] <0.06~0.5pg/ml ] 7P ¥ MICE
Helon ThS-OF gentamicin, streptomycin, ciprofloxacin,

Table 1. Distribution of minimal inhibitory concentration of antimicrobial agents against 55 strains of Brucella canis isolated from dog

Minimal inhibitory concentration (MIC, pg/ml)

Drug

>32 32 16 8 2 1 0.5 0.25 0.125 0.063
Minocycline 5 23 27
Doxycycline 1 31 17 6
Gentamicin 1 50
Streptomycin 18 35 2
Ciprofloxacin 1 . 45
Norfloxacin 28 27
Ampicillin 25 15 10 5
Cephalothin . 33 13 9
Rifampin 50 4 1
Erythromycin 39 7 3
Spiramycin 52 3
Tylosin 29 23 3
Clindamycin . 37 13 5
Lincomycin 55

Sulfisoxazole 46 6 1
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norfloxacin 2 rifampinol] W3l 1 ug/mlieldte] ¥ MIC
=2 yehfgich 38 BlactamA LSl ampicillin (0.25~2
ug/mh3} cephalothin (8~32 ug/mh)e] MICE ¥ A7 2}
o)7} AURS™ lincomycind} sulfisoxazole®] MICE 32 ug/
ml EE 2 oo Fyuh

Feldze] o FAIFe] MICE Hid AFE Table 2
oF 2} tif2e] dtAlel st v‘i’*ﬂ Sofl WE A
o] MICe & Alole YEREA] 2t 28y macrolide
AlEel erythromycin, spiramycin 3 tylosmoﬂ tialed 2002

| RelFrh 19949 B2F Brh 16~648 (MIC,, 71¥)
eE MICE veillo] edee] wet 43t zjol& <
A 4 ATk

19943 (94-41) 2 20028 (A-24) EdF 7} 1579 B
canis RM6/66°] tgt MBC Z7%3A18 A= Table 33 2
t}. Gentamicin, streptomycin, ciprofloxacin % norfloxacin
N 0.12~1 pug/ml (1~2XMIC) B2l 7HE ¥e MBCS
BYor, rifampine 2~4 pg/ml (2~4XMIC)?] MBCE Y
ERYISITE. 22} minocycline ¥ doxycyclineol| A& 128X

Table 2. Minimal inhibitory concentration of antimicrobial agents against Brucella canis isolates according to year

MIC* range (MICs,")

Antimicrobial agents -
B canis RM6/66

B canis isolates in 1994 (n=3)

B canis isolates in 2002 (n=52)

Minocycline 0.12
Doxycycline 0.12
Gentamicin 0.12
Streptomycin 0.25
Ciprofloxacin 0.25
Norfloxacin 0.5
Ampicillin 0.5
Cephalothin 16
Rifampin 1
Erythromycin 2

" Spiramycin >32
Tylosin 16
Clindamycin 32
Lincomycin >32
Sulfisoxazole >32

<0.06 (< 0.06)
<0.06 (< 0.06)
0.06~0.12 (0.12)

<0.06~0.25 (0.12)
<0.06~0.5 (0.25)
<0.06~0.25 (0.12)

0.25 ( 0.25) 0.12~0.5 (0.25)
0.12~0.25 (0.25) 0.12~1 (0.25)
0.5 (0.5) 0.5~1 (1)
0.25 (0.25) 0.25~2 (1)
8 (8) 8~32 (32)
0.5 (0.5) 0.25~1 (1)
0.12 (0.12) 1~4 (2)
22 >32 (>32)
1 (D) 32~>32 (>32)
8 (8) 8~32 (32)
>132 (>32) >32 (>32)
>32 (>32) 32~>32 (>32)

a : Minimal inhibitory concentration (ug/ml). b : MICs (ug/ml) to inhibit 50% of isolates tested. n : No. of isolates tested.

Table 3. Minimal bactericidal concentration of antimicrobial agents against Brucella canis isolates according to year

MBC* (MIC?)

Antimicrobial agents -
. B canis RM6/66

B canis isolate in 1994 (94-41)

B canis isolate in 2002 (A-24)

Minocycline
Doxycycline
Gentamicin
Streptomycin
Ciprofloxacin
Norfloxacin
Ampiciilin
Cephalothin
Rifampin
Erythromycin
Spiramycin
Tylosin
Clindamycin
Lincomycin
Sulfisoxazole

16 (0.12)
16 (0.12)
0.5 (0.12)
0.5 (0.25)
0.25 (0.12)
1(0.5)
32 (0.5)
>32 (16)
4 (1)
>32 (2)
>32 (>32)
32 (16)
>32 (32)
>32 (>32)
>32 (>32)

8 (<0.06) 16 (0.12)
8 (<0.06) 32 (0.25)
0.12 (0.12) 0.12 (0.12)

0.5 (0.25) 0.5 (0.5)

0.5 (0.25) 0.5 (0.25)
1(0.5) 1)

16 (0.25) 32 (2)
>32 (8) >132 (32)
2 (0.5) 2()

2 (0.12) >32 (2)

4 (2) >32 (>32)

4 (1) >32 (>32)

32 (8) >32 (32)
>32 (>32) >32 (>32)
>32 (>32) >32 (32)

a : Minimal bactericidal concentration (pg/ml).

b:

Minimal inhibitory concentration (ug/mi).
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