WREEE £30% B3IHK
Korean J Vet Serv (2007) 30(3) @ 363—374

AEAS oA HAAZA &3 Brucella canis®
A5l EA] 2 PFGE ¥4

AREE SRR 2
(4 2007. 6. 25, AA<E<A 2007. 9. 13.)

Biochemical characterization and PFGE pattern of Brucella
canis isolated from kennels in Gyoengbuk province

Seong-Guk Kim, Young-Hoan Kim’, Hyon-Pyo Hong, Hyun-Jung Eom,
Seong—Jun Jang, Min-Hee Jo, Yang—-Soo Lee

Gyeongbuk Veterinary Service Laboratory, Daegu, 702-701, Korea
(Received 25 June 2007, accepted in revised from 13 September, 2007)

Abstract

A biochemical characterization and antimicrobial drugs susceptibility study was conducted in
four breeding kennel which was canine abortion caused by Brucella canis in Gyeongbuk province
in 2003-2006. Total of 267 dogs domesticated in the four kennel were examination. Among them,
143 (53.6%) dogs were sero-positive and 25 of blood samples were isolated to Brucella canis. At
amplification of 35KDa-BCSP gene using PCR, 711bp DNA fragment was same visible in 25
isolates and B canis RM6/66. Biochemical characterization of B canis isolated was non-hemolytic,
no production of ILS, no fermentation of carbohydrates, catalase—positive, oxidase-positive,
indol-negative, hydrolyzation of urea, reduction of nitrate and development of thionin dye medium.
Using disk-diffusion method, all of 25 strains tested were found to be highly susceptible to
tetracycline, aminoglycoside, quinolone, macrolide antibiotics, rifampin and ampicillin in vitro.
Using PFGE with restriction enzyme Smi I, 25 isolates tested were typed to 2 pattern, S1 and S2.
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Table 1. Nucleotide sequences of primers used in this study

Primers Nucleotide sequence (5' to 3") Size of products (bp)
BCSP(F) GTA-TCG-TTC-TTG-AAG-CCT—-AC 711
BCSP([R) GTG-CAT-TTC-AAT-AGG-CTA-GAG

PCRO| 23 FXX 24

EFTOF L AFSHY oA E2]3 ke
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AFZ LS AH st RNA-free water (Qiagen®)
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o #N

10587 A% tg 454E AMEL micro-
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2340k A 5o $EPe] wep B2 A
Eo]2Q FAAEHA 31KDa-BCSP (Brucella
31-KDa cell surface protein)o] 7]%3}4
primer® AAE thg AE 23 A} (Bioneer®,
Korea)oll 9]t Az At} (Table 1). PCR

- 365 -



I

, &y

o

LN, YR, BHE, Y3

xolg), ojg4

i

& AccuPower® HL PCR premix [1U Taq
DNA polymerase, 250 1M each dNTP
(dATP, dCTP, dGTP, dTTP), 10mM Tris-
HCl (pH 9.0), 40mM KCl, 1.5mM MgCl,
stabilizer and tracking dye, Bioneer®]o)
template DNA 5yt A A 21 23 primer 1405
A7k3te]  T-gradient thermoblock (Germany,
Biometra Co.)Wel A 2 A3ttt PCR w¥H¢
Z1L& 9T, 583 predenaturationAlZ] thg,
denaturation (94C, 1+%#), annealing (55T, 1
) 2 extension (72C, 1¥)9 #IAFL 303
HEE £ A7) HFH 0 F DNA extension
< 72TColA 587 AAET. PCRol 4
T SZE A 299 #Adg 8 ethium
bromide”} ¥f¥ 15% agar gel (Sigma®)ol
Z dkgo]l iy AEE 10u® Heto A
Atolel AAg F 110V, 3087 ANGELS
At 29 M ZAHultraviolet luminater)
st A B ¢x12] DNA bandgE &3tz
AR Z9 S AAEAT. Molecular — size
marker: 1kb 100 bp DNA ladder (Bioneer®)
2 Agstan®.

SN #A-INE A

A 244 AldL National Committee
for Clinical Laboratory Standards (NCCLS)
o] 7l wet =3 Y (disc diffusion
method)& ©]-&3t B caanis® FdA 74
A OAEE ANSYYR. WAy FAEFE
TSB 5mel] 1 loop HEE thd 37T, 16~24
AIZE i FEtAEh o] 7 AL 100w R 3 A%
T HaHES A8t g £48)3 TSA H
Huf Al FE5eA X =E3 oS sensi-
disc 8-phase self-tamping dispenser (BD®,
USA)E AH&3tel BauxF 4% 9 A discE
83 & 37Cel A 48717 vl ¥t vk &
disc F9o YeEld LSAXNE calipersS
o] g3t FAHINAIL, FATFS Y FJT
Aol the ZA5Ad = WA BAL disc AR
Al A A A& 7)ol whgkth A A

+ BBL sensi-disc BD®)A ¢l amikacin
(AN, 30ug), ampicillin (AM, 10ug), cefazolin
(CZ, 30ug), cefoperazone (CFP, 75ug), cepha-
lothin (CF, 30gg), ciprofloxacin (CIP, 5pug),
doxycycline (D, 30ug), erythromycin (E, 15ug),
gentamicin (GM, 10xg), kanamycin (K, 30ug),
mezlocillin (MZ, 75ug), nalidixic acid (NA, 30
1g), norfloxacin (NOR, 10gg), oxacillin (OX, 1
#g), penicillin (P, 10U), polymyxin B (PB, 300
U), rifampin (RA, bug), streptomycin (S, 10xg),
tetracycline (Te, 30ug), trimethoprim- sulfa-
methoxazole (SXT, 1.25¢g), vancomycin (Va, 30
18)3 Ox0id® (UK)A %] enrofloxacin (ENR, 5
18) 7 Rosco® (Denmark) A=< lincospectin
(LINS, b5ug), tylosin (TYLO, 5ug), ceftiofur
(XNL, 10pg) & 25%< AFE33 4

Pulsed—Field gel electrophoresis(PFGE)

2859 molecular typingg 93 oS3
Zo] PFGEE 2 A3t} agarose plugd] &
H], agarose plug® Az, A7]d5< A @4
2 Uy s o, vx I ZAAE
(CDO)A A &9 %< PFGE network?! 'Pulse-
Net'ol A AL4HE %& AU} Ridler
5% Wy e 2835t AAsYh

HA 22lF9 DNA 37|18 437 98
markert FHEAITLANAN EFELS Sal-
monella breanderup ATCC BAA-664FZ
TSAd HFsto] a3 2BFE 37T, 48417
%393, S breanderup ATCC BAA-664
FE 37T, 18~ Wge o5 1y &
v 3 2~3mle cell suspension TE buffer
(100mM Tris, 100mM EDTA, pH 7.5)cl
ODewo = 1.35¢] B %2 zAste] < XA Z
o #d"EA 200 4S5 H3F] 15ml micro-
centrifuge tubes®] #%371 v proteinase K
(20mg/mb) 10 E ¥ & AL F T3 12
% Seakem gold agarose (Cambrex, USA)E
A7tsle  disposable plug mold (BIO-RAD,
USA)ol 539 plugEs AZ3H. Azxd

- 366 -



A=xe of?
plugE 15m¢ ES buffer (0.6M EDTA, pH
9.0; 1% sodium-lauroyl-sarcosine)¥} 40 uf
proteinase K (20 mg/mé)7F H 719 tubed] 4
o] 55C AGg&FZA 2 A7F 9+ g
AlZl & plug wash TE buffer 10 mM Tris,
1mM EDTA, pH 75& o] &3t 55C A&
2z 2083 43 AHFT F plug
wash TE buffer’} ©%] microtubed] 2B #3}
Ak B3 F9 plugE 12m FAZ A9
3t S breanderup ATCC BAA-664F+%
3009 Xbal ARELE AYstgn 2%
B canis 255+ @53 30U Xhal, Xho I
9 Smi I (Takara, Japan) AT AE A ZA}
o ARgA A we 47 Ay AdE
A A2 AHE comb holderd] H323ste] gel
casting standel] ¥ ¥ FH|F 10% A
71%9%4 Seakem gold agarose (Cambrex,
USA)E 25389 #3 v combg AAsY
o A7|d5 ¢ &£9L 05x TBE buffer (Tris
base 54¢g, boric acid 2.75g, 0.05M EDTA,
pH 80)& ©¢]&3l¥ o, CHEF Mapper XA
PFGE system (Bio-Rad, USA)9) chamberel] =
¥ ¥ casting standol A 3087+ A2 A =3
gel& TAAII 6V/em, 120°, 14 C, switch
time 7.76~3535% 9] W&FA 07 2047+ Fet
A7195E AAEAY. A719%F ¢33 gel
ethldlum bromide (1 yg/m) = 30%3+ G4
il UV transilluminator’dol] A #42& ol
=Ky % T2 23 AH3L AARNEGES
34 ] (Gel Doc XR, Bio- Rad, USA)
°% }04 ZFH3 ¥ EAo o] &3tATh

i :L ) _°.L Mo«
-~ 2 —]oll

ol

DendrogramOl| 2|8t AZAUAH =2A

1 Al Xbof| A

o

2|8t Brucella canis®| M3IEtM &M 3 PFGE b4t

#2993 gel AIRL TIFF 1@3dz A
stad BAx g 739 Fingerprinter O Infor-
matix software (Bio-Rad, USA)E o] &3}
FHAAFEAA Y] FEAE A8 s
uwskch DNA 249 A& 5% 3 &H9
(tolerance) & A &3t¥ L 7IE DNA 4o
EA %L markerd laneo] 7]Z3}% normali-
zationdtith. #5729 clusteringS unweighted
pair group method of average linkage (UP-
GMA)9| ]3] dendrogram< 2413ttt

2 o

dyEA daet 7 2 Zat

o

20033 A 200613 Abolel] H4F B 24
HA G| 7F A g ARG 4329 ALSH
26755 A2 AA3F B canis® A
&8 dA2 Table 29 2tk HA
ol thate FAdukgo] 143F(53.6
daujk A 255(96%)NA T
& H FEE I o] Folxl 255
Aol o} ol -‘-ﬂ—ﬂﬂ‘i’i
A SFAARES S YERY

— g o
lo g x&
,ﬂ

I

N
0
32
g

KR
<
3
N, ©
RN
o
e <%

32 o ofN Az X At o ol
m

SHFA A A YANAN BIPe ST
B canis RM6/667} #2|F 2559 dig A3t
6_’}-}(4 E/\'] O 1/\]—6]— ﬁJ,]‘—— Table 331]— ]‘T;]—'

Table 2. Serological and bacteriological examinations of samples for diagnosis of canine brucellosis

Serum Examination

Farms (region) No of test No of isolates Positive (%) Negative
A (Pohang) 63 46 (73.0) 17
B (Gyeongju) 8 3 (37.5) 5
C (Gunwi) 135 65 (48.1) 70
D (Mungyung) 61 29 (47.5) 32

Total 267 143 (53.5) 124
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Table 3. Biochemical characterization of

B canis isolates (n=25)
B canis No.(%) of

Test or substrates

RM6/66  positive
Oxidase + 25(100)
Catalase + 25(100)

Indole - -0

Citrate - -(0)

Growth on MacConkey's agar - ~-(0)

Rodsion of hydrggen sulfide ()
Urease(Christensen’s medium) + 25(100)
Lysine decarboxylase + 25(100)
Arginine decarboxylase + 25(100)
Ornithine decarboxylase + 25(100)

COz requirement - -(0)
Nitrate reduction + 25(100)
Growth on Thionine(1:50,000) + 25(100)

Fuchsin(1:50,000) + -0

Fermentation of lactose - -(0)

sucrose - -0

mannitol - -(0)

dulcitol - -(0)

adonitol - -0

inositol - -0

sorbitol - -(0)

raffinose - -

rhamnose - -(0)

maltose - -(0)

cellobiose - -(0)

arabitol - -(0)
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Fig 1. Amplification of the DNA from field
isolates and B canis RM6/66 by PCR assay
using 3IKDa-BCSP gene primer. lane 1, 12 ;
100bp DNA ladder(Bioneer), lane 2 ; B abortus,

lane 3 : B canis RM6/66 lane 3-11 : B canis
isolates from canine blood
gan 244 A 23
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Table 4. Antimicrobial drugs susceptibility
of B canis isolates (n=25)
Antimicrobial

Susceptibility

drugs Resistant Intermediate Susceptible
Amikacin - - 25
Ampicillin - - 25
Cefazolin 24 1 -
Cefoperazone - 25 -
Cephalothin 24 1 -
Ciprofloxacin - - 25
Doxycycline - - 25
Erythromycin - 1 24
Gentamicin - - 25
Kanamycin - - 25
Mezlocillin - - 25
Nalidixic acid 25 - -
Neomycin - - 25
Norfloxacin - - 25
Oxacillin 25 - -
Penicillin 25 - -
Polymyxin B 25 = -
Streptomycin - - 25
Tetracycline - - 25

Trimethoprim/ 25 - -
sulfamethoxazole

Vancomycin 25 - -

Enrofloxacin - - 25

Linco—spectin - - 25

Tylosin — 1 24

Ceftiofur - 25 -
i st

Aol M 22l8t Brucella canisel MalEMEMN 2 PFGE 4t

Fig 2. PEGE of Xba I restriction fragments
of B canis isolates

lane 1, 12, 23 : PFGE marker(S breanderup),

lane 2-11 : isolates, lane 13-22 : isolates
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Fig 3. PFGE of Xho I restriction fragments
of B canis isolates
lane 1, 12, 23 : PFEGE marker(S breanderup),

lane 2-11 : isolates, lane 13-22 : isolates
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Fig 4. PFGE of Smi I restriction fragments of

B canis isolates.

lane 1, 14, 26 : PFGE marker(S breanderup),
lane 1-13 : isolates, lane 15-26 : isolates
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Fig 5. Dendrogram of B canis isolates by PFGE pattern (Smi I)
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