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Abstract : Members of the genus Brucella are facultative intracellular bacteria and cause brucellosis, a
chronic disease in humans and abortion in animals. In this study, we tested sera for brucellosis of 15 Han-
woo farms in the western part of Gyeong-buk province, resulting 5 farms were brucellosis positive in 2008.
We collected blood from 277 heads in the brucellosis positive 5 farms, and performed serological diagnosis,
brucella positive cattle which had shown higher than 200 antibody titer in tube agglutination test were
slaughtered, supramammary lymph nodes were collected, and Brucella spp. wild type isolation and
identification were performed. From these results, 15 of Brucella spp. wild type strains were isolated and

all strains were identified as B. abortus biotype 1 by biological and molecular analysis. In the antimicrobial
susceptibility test, all 15 strains had a similar susceptibility and resistance pattern. This study may be useful

for bacteriological and epidemiological understanding of cattle brucellosis in Korea.
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BRAdeght £ B2 79 SEF Al 39
1= a-Proteobacteria’d Brucellaceaed}ol] <:8l= 2
<4, B4 MAEY 714 Algeltt [14]. ol&2 &5
o3} A5 =0l W} Brucella(B.) melitensis, B. abortus,

B. suis, B. ovis, B. neotomae ¥ B. canis S22 73
t} [16].
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Tt =EA B. melitensis2t B. suis®l] 2]3F 7FH o] dojut
71% itk &5 o e g9 I 7HR] v PR
il AMolrjole] AR =7t A = B. melitensisoll 2]
of71€ 4= At} [21]. B. abortuse= AHHH o2 4o} &
&, BA 5 oM WO £350148 7Y, o] ¢
of &, JEl &, ARE, N, AR R 71EF FEolx Y
Ho}. B. abortuse= 9 E S5 HEZAY F4 23
oS2RY EFHL, Hox 972 AE 3 (biotype or
biovar)©] Th=e] Hol|FE 2 gsle] LA 9om [28],
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I F 190] AA R T &3] EelHE YEFl
ok 21]. ml=re] A A 20 oF 85%7F 190 9
3 g E AT dEA AL, 282 19861l At
oA AT & HREAdepPo g e e HYew, v

=olME 1, 2, 3 3 48] A EHAT 27]. =HollA
= BRAhy gESdA] 22E B abortusit B 1
o]tk B ¥ vf At} [6]. Biotype 33 62 o}
27ket A ofaJof A HFofA &3] 2] AL, biotype 2
9} 4= "=l A biotype 13} 7 &3] 2] €t} Biotype
59 9= EaAle AR B, 59 T 22 vl
A T8, @i ol e Tl 90%7}
biotype 1°]™, 10%%E biotype 221 AL 2 LHA ot
[28]. @A BFAz ofFF biotyped] AR
serotyping, phage typing, dye sensitivity, CO, requirement,
metabolic properties®ll 2]+ phenotypic
characterization®l] 7]Z3t] T8} O™, B. abortus
£ biotype 1-63} 9, B. suis= biotype 1-5, 12| 3L B.
melitensisi= biotype 1-39] biotypeS- 2 T-2Ht} [6, 21, 28].
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S B9 JYE S7] PAolaL, F WAl

P8 HF2RE YaAe 2o $Holt 241
- é‘ﬂ":ﬂ Zeto /‘]"9‘5] g5ty AgHe plate
agglutination test, tube agglutination test(TAT), latex
agglutination test, rose bengal plate test, fluorescence

H,S production %

Jo44 21
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polarization assay, complement fixation test, enzyme-linked
immunosorbent assay, agar gel immunodiffusion test, milk
ring test, Coombs test, card test 5 CHISH W o] ARE-
Qj_ glq. [25, 27]. H E/Hla, e N-slx%__i 71—03/\]
7 o) APAT A, A L f% BB f2

T 36U7H) AEshs Zle® LA Aok 28] WA °P
QoA Be)E M-S BEAgFoz 54 & 5 9}1—
T AAbe g7) el WA B, B
HAAESHA v 5 B3HA 9]
3 g 3} [21]. B HEAH o o3t g3z
Me e A FAHoR Aol doht
4k Folyol] £AI7E Q7] whel] Holt MgEsh
Eolyo] ¥ BARANE PHOT 8 FUA ]
Y Sol HARE FEAA YrHaE Wel F3 vl
Y7 = A& T 4 )= polymerase chain reaction(PCR)
7ol thk A7t &Es] =P et [11]. 274
2 2] PCR 719l ARS-EI= FHAR= B abortusS] 43
kDa outer membrane protein 712}, BCSP31, 1S71/
(IS6501), omp25, omp(2a, 2b) Z 16S rRNAS o1& 7}
A7} B Ee] t} [11, 13, 15, 20, 26]. ol B.
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abortus, B. melitensis, B. ovis % B. suis 2YZte] &
primersE 3 AlE o] 5 ”01 8L 8% 5 A
= Abortus, Melitensis, Ovis ¥ Suis(AMOS) PCR% ] 7}
Bl -85 B8 9Tt [10]. ¥ AT E 4
E'_z]oﬂ U BEAe FYAA Ay kgos AxE
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B olgle] o] 4L oIS A1g AY
WA= SEA BAE =2 Farsto] A8l [7]. B
FA o] AukA uj ko] AME-E = tryptic soy agar
(TSA; Difco, USAMIAIE S-F/oll Wil 7tEate] 521
Ty 121°ColA] 1587 Ha$ & 50°CE 258 35
3, 56°COl A 30+ &< vlE3} 3 5% horse serum
(Sigma, USAYS #3082 H7tste] ARstAaL, A
wj 2] ZA] polymyxin B 5 mg, bacitracin 25 mg, cyclohexi-
mide 100 mg, nalidixic acid 5 mg, nystatin 100 mg, ~Z2]
3 vancomycin 20 mg<- syringe filter(0.45 pm; Corning,
USA)Z &J3}3}4] serum dextrose agar(SDA) 37131
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%L % 7/114101 3l A 3 5 323} &l
=% 3k oH, 37°C, 10% CO, 24
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Sl A 3-5U7F wiFeiTh. HREATH O R o4l EE
T 3FaL smoothdt YFHE(Z7 < 2-4 mm)S SDA
Aol == gt &A@l ARE-3ITE Al el
AR RETFE FEFYAE AGAoEZTH g W
2 B. abortus 5445 ©]8-3}]h,

2279 8 % biotype ™Y
2ol A2 Modified Hucker’s Gram $34Y
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25 crystal violet G4 B3 A= B
[16]. 2 9]¢] acriflavine A @3} F3 2 E=g
3, 884 AAL 2873 AlE, oxidase AlE, catalase Al
& 2 yrease A HE F35le] ofYFE 524 st [7].

BRAGHO 2 5% of]FE CO, 874, HS A
2Fs, thionin 2 basic fuchsin $Ht wjx] oA 2] 5
g 9 2359 3, = A monospecific antiserum 3 M
SAN-SS EUIE biotype

2> oo ob oo
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monospecific antiserum3}+2] -3

= T8I [4, 8.

=22l oM Z+d dAl

FaA 4 AAe BEd 1559 224
Brucella abortus 544= Clinical and Laboratory Standards
Institute(CLSL, 2007)°ll w2} t]2== Sk o g a3}
Rom, FAE Al BD(USA) A1E2] amikacin(30
pg), amoxicillin/clavulanic acid(20/10 pg), ampicillin(10
ng), bacitracin(10 U), cefaclor(30 pg), cefepime(30 pg),
cephalothin(30 pg), ciprofloxacin(5 pg), colistin(10 pg),
erythromycin(15 pg), gentamycin(10 pg), kanamycin(30
pg), nalidixic acid(30 pg), neomycin(30 png), norfloxacin
(10 pg), penicillin(10 U), polymyxin B(300 U), rifampin(5

ug), streptomycin(10 pg), tetracycline(30 ng), trimethoprim/

sulfamethoxazole(l 25/23.75 pug) 2 vancomycin(30 pg) 5

ol disted AT B2 CLSI(2007)2
Enterobacterlaceae ol gk 71500 F3ke] AA)Et
ATt

PCR

e okelFe] BERAT $H I subtypes
&t7] flete] PCRE S sIsith. Bfdeht $45 ¢
sl ez} o] SolHel fHA-919l BCSP

BCSP31, 16S rRNAE A8, B2} o subtype
S F9371918] 1S711 element(AMOS)®l 7] &3}
primerS A A8 thS #| %3] AKBioneer, Korea)oll 2| =
3lo] A 33T [9, 10, 29] (Table 1).

TSA®Y Bl #F2] Genomic DNA %2 bacterial
genomic DNA kit(Qiagen, Germany)2 ©]-83}] F33}
o™, PCRS 913+ template DNAZ A3t} PCR
<2 PCR premix kit(Bioneer, Korea)2 ©]-83}o] 25pg
template DNAS} 22} 59| primerE 27} 10 pME- &
7¥3led =8)Et o™, PCR ¥H-271S Table 13 2}
PCRO] B¢ & S8 Fak 7919 &g sl
ethidium bromide”} $H-frE 1.5% agarose °l|4] <13}

ATt

| !

¢ AMFETE 155 F 579 rtelA By
IS B, olg FY FF 539 g 277F
o thEk AAbA T RBTOIA 545(19%), TATOIA 405%
(14%)7} FHo 7 FHENL, TATNAN oz IF
H 407 F B3FEFE FAEZAE AFHE 7 #

Table 1. Oligonucleotide primers and PCR condition used in this study

Size of
Primer Nucleotide sequence (5 to 3") products PCR conditions
(bp)

BCSP31 F (B4): TGC-CTC-GGT-TGC-CAA-TAT-CAA 73 35 cycle

R (B5): CGC-GCT-TGC-CTT-TCA-GGT-CTG (90°C 60 sec, 60°C 30 sec, 72°C 60 sec)
168 RN AF (F4): TCG-AGC-GCC-CGC-AAG-GGG 905 30 cycle

R (R2): AAC-CAT-AGT-GTC-TCC-ACT-AA (95°C 30 sec, 54°C 90 sec, 72°C 90 sec)
BCSP F: GTA-TCG-TTC-TTG-AAG-CCT-AC 711 40 cycle

R: GTG-CAT-TTC-AAT-AGG-CTA-GAG (94°C 15 sec, 55°C 20 sec, 72°C 60 sec)

abortus: GAC-GAA-CGG-AAT-TTT-TCC-AAT-CCC 498
oo Ts MATCGCTOCTIOETCGTCRG D1

ovis: -GTT- - - - - o o o

suis: GCG-CGG-TTT-TCT-GAA-GGI-TCA-GG a5 (93°C 15 see, 52°C 30 sec, 72°C 90 sec)

18711: TGC-CGA-TCA-CTT-AAG-GGC-CTT-CAT
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Table 2. Basic biochemical and metabolic profiles of isolates from Brucella (B.) sero-positive cattle

Tests B. abortus 544 15 isolates

Colony morphology smooth smooth
Acriflavine test - -
Crystal violet test - -

Gram stain G(-) rod G(-) rod

Lactose fermenting on MacConkey agar - -
Hemolysis on Blood agar - -
Produces acid on agar containing glucose - -
Motility at 25°C and 37°C -

Oxidase test + +
Catalase test + +
Urease test + +
CO, requirement + +
H,S production + +
Growth on dyes thionin (1 : 25,000; 1 : 50,000; 1 : 100,000) -
basic fuchsin (1 : 50,000; 1 : 100,000) + +
Agglutination by antiserum of A + +
M — —
Final identification of isolated strain B. abortus biotype 1
A M1 23 4 56 7 89 1011 12 13 14 15 16
1kb —
500 bp —> <«<—711bp
B M1 2 34567 8 910 1112 13 1415 16 M
1 kb —>
500bp —»

€<—223bp

c M 1 2345 6 7891011121314 15 16 M

1kb — <—905 bp
500 bp —>

D M 12 3 4 56 7 89 1011121314 1516 M

1kb —>

500 bp —> <— 498 bp

Fig. 1. Amplified patterns of the genes of Brucella spp. by PCR using various primer sets. BCSP (A), BCSP31 (B), 16S
rRNA (C) and AMOS primer sets (D) were used to analysis for Brucella specific gene amplification (A, B and C) and
Brucella subtype identification (D), resulting that 15 wild type strains showed 711, 223 and 905 bp amplified products
for Brucella specific genes and 498 bp amplified products for B. abortus specific pattern, respectively. M: 1 kb DNA ladder
marker, Lane 1-15: B. abortus wild type strains, Lane 16: B. abortus 544.
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g AEste] 1570lA BERAglto] EE|Eo] + i8]
L& 65%(15/23)2 YElTE wo] ®2E 1559 84
SHAI7Hs B TATOA 200 ©]49] =& A7k 1
At
ofliElet 1552 44 A F A= Table 29F Z2Th.
, SDAHRA o] vehd Fehe mF 28-S 1ol
3, FE)H O 2 smoothd F 0|21, 0.1% acriflavine
test 2 10% crystal violet testol|A] 24402 I = A}
o] E-2] 7S MacConkey agardll HE vjFsh wj F-21
f HEa] kS P33, blood agarlA e &3
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)t 25°C9} 37°C oA @540l fldlem,
oxidase test, catalase test, H,S A4 2 urease A2 F
oMe BF POl BEk 2 vl%A] 10% CO,
oA g BAde] 2 FAtt. Thionind} basic fuchsin
o] H7tE MamA oA A THE RAME HE
thionin®] - B |4 8] E5-31] 2%, basic
fuchsin®] $H+-& wiAlollX = EHaI3lem, 2F2] &8
Fom SRS A 23 EeE 4F BT A
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Table 3. Antibiotic sensitivity of Brucella abortus isolates
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155 B. abortus biotype 10| 1= TH(Table 2).

el E ofe]Fo] FA] flste] EelE oFF]
A 7S st &y BCSP, %
BCSP31, 16S rRNA primer sets2 ©]&-3te] FEHF<]
B. abortus 5449 ©F9| #El+t 157E FAI8t PCRS
AR 2 A3 FAIE primers B BCSPE 711
bp, 16S rRNAE= 905 bp, 222|532 BCSP31-2 223 bpollA
4 2Rt 5o] 47} fragments7t 2H2F #F
o] BRA} gL 391 & 5 2 H (Figs. 1A-C),
BEAZ #3 A8 AMOS primer setsE ©]-8-8F PCR
oA = 498 bpoll X SEH B abortus 5°] DNA frag-
ments7} #2E o] BEE 155 25 B abortusdo] &
e e, AEsHy S 2 AF3E dS
S tHFig. 1D).

HelgFet FEaT 54400 e A 259 hAL
A= FFTF2 B, abortus 54478} oFe] EEdF
1557F 543k 384 W selg Hole Zo=
Eiston, A thet 4 ZIA= amikacin,
amoxicillin/clavulanic acid, cefaclor, cefepime, ciprofloxacin,

=
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gentamicin, kanamycin, neomycin, polymyxin B, strep-

tomycin, tetracycline, trimethoprim/sulfamethoxazole -5 12

2 3 4 5

—_
o
—_
—_
—_
[\
—_
(98]
—_
'S
—
W

544

Amikacin
Amoxicillin/clavulanic acid
Ampicillin
Bacitracin
Cefaclor
Cefepime
Cephalothin
Ciprofloxacin
Colistin
Erythromycin
Gentamicin
Kanamycin
Nalidixic Acid
Neomycin
Norfloxacin
Penicillin
Polymyxin B
Rifampin
Streptomycin
Tetracycline
Trimethoprim/sulfamethoxazole
Vancomycin

Wmmmxm;u;cm?dmm;u;cm?dmmwam";w
T I IR ILLARI T AINLNITITN®N
T LI I RN ILLAI I AINLR TN
Frnurnun@rn@ITnnIuronnIInIdnndRIaon
Frnurnun@rn@ITrnIFoonndInIdnndRZaon

T urnunIdnIIonI oI I NnINnNRIT N

T wrn I RX I I IR ITnnZ TN |l
T urn I XTI oI I Inn BTN n|loo
T rn I I I I I I ITnnRTN o
Trnrn IdTunZTnFTurn I mTunDdnn Enn
Trnwrn I I TnF oI ITunBdnnEnn
AFrnrunndun@RBTondrund3IdnXanniIIaon
T I I InAI LTI DTN RRI NN
Trnwrnrn I I ITnIT oI ITnInnBInn
T urrn I I ITnAI I InInn BRI
Trnurn I I TnITrn I mTundnnBEInon

*S: susceptibility, R: resistance.
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Zo A3 e]l A2, ampicillin, bacitracin, cepha-
lothin, colistin, erythromycin, nalidixic acid, norfloxacin,

penicillin, rifampin, vancomycins- 105-91= Z<d¢] §l
S tH(Table 3).

n #
BRdspe 27 S LN ZwHos wAse
, Fzol ke wlgel A o3| RS wale

o B¢ BRdehy Al €)2E Yolg RBTR =
A @ T, 1% AR Y R o
£ NAE B TATE PYE S5

FA o] B 7P A A2 g
23] =5 A F [61> FA A7k +F & AR
HAZE Ak B skglen, 2008 o)<l FAHE
7ve AN & ®Et 7hs @ Zo® B §Y

oo &

R
ox ¥ flo
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A
e

oh 2 AgdM = 4 ATAAE EHE ofe] By
gt 22 E fld EXE A A H-SH TSl A
2008 oS JERH A 23FE R AR
oA #F EBE T3 84, 1559 ok]FE &3
RO, 65%(15/23)2] w2 HE&S B2l T & U
o 8 T [512 AEAYGS 24 207 FE FdEE
A, 5, Aol BEFAdgas 2t EF B
abortus biotype 191 A2 BIAT, A 5 [2] A

FE gaeie etk 828 Restel o] 3 57
= B. abortus biotype 1°]3L 355 B. suis biotype 1.2
2 Bysglen, 1 5 [1je AFE Beuehy Py
W2 HE 1055 st 25 B. aborus biotype
191 Ao 2 B, 4 5 [61 471A9e] 24
BRI, HF VeI 387E Resle) mE
B. abortus biotype 101t B3 v} Qi) B A3
AT A8AY 92T Beg 1579 RelF
ol A biotypes EA S| A3} 25 B. abortus biotype
12 ZRlF o], ol BRdepys fdshs YA
= A9 FE B. abortus biotype 19 2] TA ==
Ao 2T

W Tot FFEol oigh A AL A3t
EE @57 amikacin, amoxicillin/clavulanic acid,
cefaclor, cefepime, ciprofloxacin, gentamicin, kanamycin,

Aol - ARY - ARE - AR - o5 - 07 - A A

[e} L4

neomycin, polymyxin B, streptomycin, tetracycline,
trimethoprim/sulfamethoxazole 5 122 Ao 24
Zde] 2™, ampicillin, bacitracin, cephalothin, colistin,
erythromycin, nalidixic acid, norfloxacin, penicillin, rifampin,
vancomycin & 102 A o= Aol gl
Garcia-Rodriguez 5 [19] ciprofloxacin 5 6% 9]
quinoloneZl A 2] B. melitensis®}t B. abortus®l Tt
MICE 233 A3 B abortusd] H3iA] quinolone?] &+
A 9] Aol B A o)A Prhal Balsil o), &
ARolM = v2=a N FA T FF59) ofelF BT
oA quinoloneZ] &=FA1<1 ciprofloxacin®] sl &2 7+
FL oA moket Hdo] e ASE JERt
Aol waEl oFzke] RIZkE 2pol7t UEhd 4 e
ZoZ FASIATE

PCR7T S o83t WA A&y A4 85
3t HAE o 7HEN EAlsh= #3 DNAE Solst
A SEFAA AET 5 o, BeAdzige] PCRY
ot IO 2= B. abortus®] 43 kDa outer membrane
protein -2}, BCSP31, IS711(1S6501), omp25, omp(2a,
2b), ompl, omp2, cdsA, IpxD, fabZZ 16S tRNAS <&
7HA 7} ®Barse] gtk [10, 13, 15, 19, 25].

B AgoA EEE B. abortus °F2] EHFE YIS
Z PCRE AAJ A3} BCSP, 165 rRNA 2 BCSP31
primerE AFS RS o BF ST FF Lol &
Zwlo] BRAZO 2 wesl o, FEdTo #5S
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