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Abstract

The present study was carried out to investigate the prevalence of brucellosis in Kyungbuk
area for the 3 years from 1966 to 1998. Collective milk samples were routinely screened to detect
positive farms by using the milk ring test(MRT), and serum agglutination test was performed
to detect sero-positive individuals in the MRT positive farms. Attempt were made to isolate the
causative organismas from slaughtered sero-positive reactors and some biochemical and polyme-
rase chain reation characters of the isolates were also made to identify the organisms. Seroprevale-
nce to brucellosis in peoples who are close contact with infected dairy herds was also
investigated.

Brucellosis of dairy cattle was rare before 1997, but has heen broken more frequently since
early 1998.

By the MRT for dairy herds, positive rate was gradually increased every year : 0.6% in 1996,
15% in 1997, 3.9% in 1998. Among 262 MRT-positive herds, only 21 herds(8.0% ) showed positive
brucellosis in serological test.

The isolation rates of Brucella sp from tested materials were 51.2% in supramammary glands,
395% in milks, and 50.0% in pulmonary lymphnode, respectively.

Isolated strain and biotype were Brucella(B) arbortus biotype 1 in 26 heads, and were B
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suis biotype 1 in 2 heads. Isolated strain and vaccine strain were very similar in their colony

morphology and staining.

In drug susceptibility, isolated stains(B abortus) and vaccine strain(B abortus RB-51) were
sensitive to ampicillin, gentamycin, kanamycin, neomycin, penicillin, streptomycin, and tetracycline,

but resistant to erythromycin.

In the PCR, field strains reacted to BA and IS711 primers, and vaccine strain reacted to BA,

IS711, and RB51 primers.

In the plate agglutination test of 96 sera of human contacted with animals, serum antibody
titer detected 1: 100 in one person, 1: 200 in one, and below 1: 25 in the others.
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bengal test, milk ring test(MRT), Coombs
test, BAH A3H2-(complement fixation test)
ol &8 ov, FFo s A4 B
T8 o] 83le] MRT ol o) 29¢
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FA3A FEAMAE Ao MRTE AAIE
Aok ¥E FHoz wHE EF diMe
Afsle AFFE WFeE HAE BAE
ol 8% BA % AFH LN S H B3t
brucella #Y¥ ¥4+E AM3AT. S-S
A3 FHSE vHE Bedde AXNESH
Aol Z4F Z7]edAMbrucelllat ¥EAEE
A8 A

3, At M) 2E {78 &A% BF
OS2 JIEAAANEA 2F FYAL NG F
At 3 B #Eds e g A
3 brucella F& SIS HA BT

2. MRT

MRTS] 392 Brucella abortus 1119-372)
AE-E hematoxilin®. 2 g8l 05% A&
A7t A A EFE VM T ERAS, $h=
AHEZY AFH oA AGF APB
st W HASHA Aol AT
<2 Fd47 JHHERE Add 45~60%
T 2% £ A9 0.03ml +F 1mlE
o] 33 37.5CHA A 45~60E 7+H3HsH
HZFo] HMolal stFo] A A Hus
AL FHo=Z AT

Hy SFAUE e USDA ¥hydl] wa A48t
Ay A8 B abortus 1119-3 viYH LS
ezl A daE 34t cryatsl vio-
let=} brilliant green® 2 @A3§ FR{AE,
Y& 56C 3087 vE3ste AL
k-2 kel 0.3mlol 7HAEA 0.08ml, 0.04
ml, 0.02ml, 0.01ml& 22} B3t S &
Rl &R e= AE I virE B AT
SlMulg 1125 o]sllA ST Aol &
Ao 1:500A = 44, 1100 of4dalA
T Yoz A BAHAG.

$2 USDA el whe} A4
£ B abortus 1119-3 vj¥d-&

05% Aeirl Agddsg 110022 3§
48 #Rpole, R WEHD e A%
A5 8- Akl 2miol AV 0,08
ml, 0.04ml, 0.02ml, 0.01ml, 0.005m'E ZZ}
pFal T F 35T 48N B
el $U4TE 2 WSE A,

5. Brucella @ 22|53

Rz GAH-E A EINHEAN AFHE ¢
T, A A5, H 59 AE & 2EA
822 A3t AEE bacitracin 25ug/ml,
polymycin B 5ug/ml], nalidixic acid 5ug/m], va-
ncomycin 20ug/ml 2 cycloheximide 100ug/
mlE 3 serum dextrose agar HHwjx]|
2uell Ztzt =d8la, CO, 10% #5h3he) 37
CAA  3~5U7F wigd o, FHw
smooth¥t ¥3e] AA(AZA ¢ 2~4mm)E
sl BT GramJFAsle 49
g BJ8AN T, urease, CO, 874, H.S
2R, 284, MacConkey agarollAe] &%
9 A5EA A4S F213t brucellad &8
AP,

Brucelladt %9} &Y CO. 874, H.S
X735, thionine ¥ basic fuchsin - vjA]
oA 2] A7E, monospecific FEH A M 2
Re ¢3% So& 7¥g AAIPP.

6. YA Zd HAt

223 brucella T2} oWl 4l 3o o gt
ZtE FAAY A HAAe diskBoE AA
3l o, A £ = ampicillin(10ug), cepha-
lothin(30ug), colistin(10ug), erythromycin(15
ug), gentamicin(120ug), kanamycin(30ug),
neomycin(30ug), penicillin(10unit), strepto-
mycin(300ug), tetracycline(30ug) % 10&%&
ARg-stsict.

7. SEELAMEHS(PCR)

PCR2 50mM KCL, 10mM Tris, 1.5mM
MgCl2, primers(forward and reverse) 2} 100
mM, deoxynucleotide triphosphates 200um,
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Taq DNA polymerase 2.5 units ¥ template
DNA ¢} 10ng &% reaction mixture 10ul
oll A AAI51Y k. PCRE GeneAmp PCR sy-
stem(Perkin Elmer Co) 2.5 3} 1, Taq DNA
polymerase 2.5 unit& 7}8}7] ol WA 583t
boiling¥ T2 denaturationS 94ToA 1&,
primer annealing< 55CoA] 1%, DNA exten-
siona 72Co A 183t 303 WHE-El¥ oy, HF
DNA extensmn—‘ 72Tl A 58-7F AABFY T
PCRo] ¢ ¥ Z} sample®] 10ulZ ethidium
bromide’} &+¥ 15% agarose gelol 10ulE
loading3}ed 100V, 1A17F B¢t A79 53 g
A9) A ZAFStol A DNA bandE <1t &
% 3}- 9& q_u,xs)_

PCR9l o] &% primer2+% BA, IS711, RB51
9] 3FFolH, ol A7 EH EAFL Ta-
ble 17 %t}

Table 1. Nucleotide sequence of primers
used in this study

Primer* Nucleotide sequences | Product
(5'—3") size(bp)
AAT
BA GAC GAA CGG 498

TTT TCC AAT CCC
TGC CGA TCA CTT
15711 AAG GGC CTT CAT 498
CCC CGG AAG ATA
RBS1 TGC TTC GAT CG 364
* BA ; Brucella abortus specific primer.

IS711 ; Insertion sequence 711 specific pri-

mer.
RB51 5 Brucella abortus RB51 specific pri-
mer.
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Fig 1. Frequency of farms and heads infec-
ted with brucellosis in Kyongbuk area
during from 1979 to 1998.

2. MRTO!| 2|8t 1996-1998 7|22} FE Mo

=
HME

REzADY 72d-FS A8 Y5t A
B GU HALZ1H 430l A 1996@011 Rd gy 3~
) 3T AFE4E JEFo dist MRT
ZA3}= Table 29 2t). A AdAE 33)
1,409 53 BFAAM &4, HAAI# BolA=
43) 1342 23 & 11(08%)01]/\1 3, AL
718 ColAE 43] 906 24 F 16(1.8% ) ol A]
FA, A 712 DA E 58] 897 B F 2(0.2
%)M Pz A= o], 1996139 ARG
F 4554 54 T 29(06%)NA FEFT]
A=A
1997'd¢) A AJE MRTS] ZA3}= Table 39+
2t} A1 A A= 53] 2,148 24 3 4(0.2
%)}, AAZ1Z BAAE 33] 91153 F 13
(14%) A, AA71F CAME 53] 137753
% 54(39% )94, D AA7 1B A= 53] 836
23 % 10(1.2%) 1A 242 MRT ¥4l
19979 ZBEA L AAd & 5272 B F
81(1.5% ) oA &4 $-Fol AWHAC
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Tabie 2. Detection rate of Brucella infected farms by milk ring test during 1996

Experimental station

gle(; e(;f A B C D Subtotal
. No of Noof No of Noof No of No of No of Noof No of No of

tion . % .. % L. % e % . B
test positive test positive test positive test positive test positive

1 512 0 0 343 2 06 245 9 37 188 1 05 1,288 12 09

2 514 0 0 337 3 09 194 3 15 191 1 05 1236 7 06

3 383 0 0 339 3 09 234 4 17 162 0 0 1118 7 06

4 - - — 323 3 09 233 0 0 189 0 o0 745 3 04

5 - - - — - - — - — 167 0 0 167 0 O

Total 1409 0 0 1342 11 08 906 16 1.8 897 2 02 4554 29 06

Table 3. Detection rate of Brucella infected farms by milk ring test during 1997

Experimental station

No of A B C D Subtotal
dfit;c_ No of No of 7% No of No of % No of No of % No of No of . No of No of %
test positive test positive test positive test positive test positive
1 411 1 02 318 5 16 261 31 119 190 0 0 1180 37 31
2 450 3 07 301 5 17 261 6 23 188 1 05 1,200 15 13
3 388 0 0 292 3 10 299 9 30 185 6 32 1164 18 15
4 410 0 0 - - - 281 3 11 273 3 11 964 6 06
5 489 0 0 — - — 275 5 18 -— - = 764 5 0.7
Total 2148 4 02 911 13 14 1377 54 39 836 10 12 5272 81 15

1998\ o] AA1§t MRT ZAz}= Table 49 53 % 72(59%) A, AA71# Dol A& 53)
Zro] AAL7IH Ao A& 335 1,080 E& % 9(0.8 838 22 2 50(6.0% )4 Z+2zt MRT %Al o]

%)M, AA7)1H BolAe 33 813 & & ok whEba] 199830 HAAME & 3945 =&
21(2.6% )X, AAZIH CAAME 43) 1214 = 152(39% )N A FAHAES By

Table 4. Detection rate of Brucella infected farms by milk ring test during 1998

Experimental station

No of A B C D Subtotal
d;::;c- No of No of . Noof No of % No of No of . No of No of % Noof Noof .
test positive test positive test positive test positive test positive
1 383 5 13 274 4 15 314 8 25 172 4 23 1143 21 138
2 357 2 06 270 10 37 312 6 19 170 8 47 1109 26 2.3
3 340 2 06 269 7 26 290 34 117 165 12 7.3 1,064 55 5.2
4 - - - — - — 298 24 81 167 15 90 46539 86

5 — - = = - = = — — 164 11 67 164 11 6.7
Total 1080 9 08 813 21 26 1214 72 59 838 50 6.0 3945 152 39
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Table 5. Detection frequency of sero-positive rates from MRT-positive farms

Experimental station

Your A B C D Subtotal
No of No of No of No of Noof No of No of Noof No of No of .
test positive test positive " test positive " test positive test positive 0
> 96 0 0 0 11 1 91 16 0 0 2 0 0 29 1 34
> 97 4 1 250 13 1 77 54 4 74 10 0 O 81 6 74
98 9 1 111 21 2 95 72 5 69 50 6 120 152 14 92
Total 13 2 154 45 4 89 142 9 63 62 6 97 262 21 80
3. MRT A= 40| JHAY &8 Hat gl 829 A3 Table 73 2ok A5 g
AEE ST LHE A ME 434 F 22(512% ) A, $FolM =

o F 5% )oA, HE XA A=

1996\ 58] 1998'd717] 31 <t MRTel| 4] 3821 3 1595%)el ), AT U Eoﬂ,j :
GAMe e wol ZAe Aoz A bru dF 2(50.0% )04 242 brucellattol 2=
o =2 bl =2 - = 2 F =z A pe _
cella BT L AHT SAUSS AN uh Ak kA F 85 8 5 39(45.9% ) oA bru

brucellla ¥+ 2T 539 A==
Table 58+ 2t} &, 744713 A, B, C £ DoljA
MRT %A 1324 = 2(154%) 4587 2 4(8.
9%),142 22 2 9(6.3%) L 62 =3 & 6(97
%)l A 242t ¥ 97} Ao, F 262 MRT
FRER F 21 BA(8.0%) A AAHACH

4 BE Y AEE

} 2xlo
—_ O

ok THH| 2] AR = FE
brucellam %£2| EEl&

199831 % ZAEX G brucella FAALT 15
23 2 4 Z&d th3 brucellad &9 3
*&%~ Table 67} 2t} 47] 7o) AMS-¢ 218
% 80%F7F ¥ E AER NS
G2 YA BFE EEES A BF
ANHe= 27F %WT 2 165(59.3% ) A, B
EZME 18F F 1157(61.1%)0A, C &
Zol H= 2-‘% % 1—?(50.0%)@1& ztzy 22
HAou, D &2 250 E FE HA) Ittt
AR 2= 47 BF 49F F 3 5F 27
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2252 JeEhich
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Table 6. Isolation ratio of Brucella species
from sero-positive dairy cattle

Noof Noof Noof Noof
Herd heads sero- heads isolates
reared positive tested (%)
A 132 60 27 16(59.3)
B 40 25 18 11(61.1)
C 29 2 2 1(50.0)
D 17 2 2 0 0)
Total 218 89 49  27(55.1)
6. BolTFo MEH

MAE2 229 brucellad T T#Z7 A
E82 Table 87 Zo] A E#9] 16% £
E2d £ 14F9NA+= B abortus biovar 19],
259l M= B suis biovar 1°], B 2 C 23 A&
12% AF56l A B abortus biovar 102 39
oAt
7. 22| Zletde) U SN 2

2% B abortus biovar 13 B suis biovar
1 2 dgejal #32 B abortus RB-512) uj
Ao Ao HFE e o} G §etF o g A9
TY3H
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Table 7. Isolation rates of Brucella species from various tissues in sero-positive dairy cattle

Supramammary Milk Pulmonaey lymph node
Herd lymph node
No of No of . No of No of % No of No of %
test  positive test  positive test  positive
A 23 11* 478 21 9 429 4 2% 50.0
B 18 10 55.6 15 6 40.0
C 2 1 50.0 2 0 0
Total 43 22 51.2 38 15 39.5 4 2 50.0

* I Among 11 strains, only 1 strain is Brucella suis

** ! Between 2 strains, 1 strain is Brucella suis

Table 8. Species and biotypes of Brucella
isolated from dairy cattle in 3 he-

rds
No of
Herd heads Species Biotyping
isolated
1 16 14 B abortus biovar 1
2 B suis biovar 1
2 11 11 B abortus biovar 1
3 1 1 B abortus biovar 1

o] AYoM R ¥ B abortus biovar 17
A F3¢ B abortus RB-5191 g &
A 74 4218 A= Table 99+ 2] ampi-
cillin, gentamicin, kanamycin, neomycin, peni-
cillin, streptomycin, tetracycline 5ol 24
A2, erythromycinol= WS 2Hoh 18t
cephalothinol| & #&#Fv 25, WAL
Fv WAL 2, colistindls AT
WAolY A7 FE AFAidd.

8. PCRO|l 2|t Fa|aFel MilaFo| gt

E A
— o

olo

o] A¥e] B AF< B abortus biovar 1%
A8 Al FF21 B abortus RB-51, B abortus
1119-3 ¥ B abortus N99o} st SHaAH
w3 (PCR) A= Fig 29 2th

ote] &2l B abortus biovar 15- BA ¥
IS711 primeroll, &AL TF20 B abortus
RB-51+ BA, IS ¥ RB51 primer®ll, B abortus
1119-3¢} B abortus N 99= BA ¥ 1S711 pri-
merdll 74z} ¥H-&-3te] 54 primere] W 5
o] HQl dA7IviEES YERAUTH

0. AT XFeolo| RRMj0| et HEY
Mot 22

ARA SN BET 9 FAY 4
% A AN Ghel 2R e FolAt 82
W3 274 B 149 5, 9692 hyoz
PR BEAVE B

9% PRSAVSPO L IFPANE ZHS

Table 9. Drug susceptibility of isolates(B abortus) and vaccine strain(B abortus RB51)

Strin Sensitive drugs Resistant drugs
Isolates ampicillin, gentamicin, kanamycin, neomycin, penicillin,  erythromycin
(B abortus) streptomycin, tetracycline colistin
Vaccine strain  ampicillin, gentamicin, kanamycin, neomycin, penicillin, erythromycin
(B abortus RB51) streptomycin, tetracycline cephalothin
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108 0] 6.254) o]a}, 27 o] 12,58, 1 0] 254,
170} 20080 2 Vepstet. mebs] HAAHo g 96
W = 82%(85.4%)0°] 6254 °])3} 119(115
%) o] 12,54, 24 (2.1% ) ©] 254, 18(1.0% ) ©]
10080, 178 (1.0% )] 2008)= lebytc).

M1 s 3 4 s s S R =24 el 969 o 2
Fig 2. Specificity of the PCR assay for detec- gl wet Fedee] did FIA
tion of Brucella species using BA, IS FEE AR AL Table 117 21 109
711, and RB51 primers. ol3te} BHANME 519 F 38 0] 6254
Lane M ; 1Kb DNA ladder, Lane 1 to o3}, 9] 12.54, 210l 254, 1730 1004,
3:; B abortus RB51, 19 0] 20081 2 Ve, 119 o)A 2003 of5}e]
Lane 4 ; B abortus isolated from sup- BEAAN = 227 F 20" 0] 6.254 o]}, 2
ramammary glands, gol 125ME, 20 ol AgAME A
Lane 5; B abortus 1119-3, Lane 6; 7} 6250 ol stol itk
B abortus N99.
I
A= Table 107 zt)

AE A S8 oAl 719 2 6172 6.25H) Brucellads T2 ¥ 3 ZFye «FHos
olatelglont, 8790l 125M), 1%0) 250), 190)  ZPAE BAT2R & AN, & S A 7
100812, AGFe)AbE 119 Z 109 0] 6.254 B F ol AFo] AT AYAe] o]
oleh, 13e) 125M%, ¥AALe 14y & AFEE dovle deFEddRed 5
Table 10. Antibody titers against Brucella species in human according to occupation
Occupation No of human Antibody titers(%)

tested <625 X 125 X 25 X 50 X 100 X 200

Lab Vet 71 61 8 1 . 1

Field Vet 11 10 1 . . . .

Farmer 14 10 2 1 . . 1

Total 9 81(844) 11(115) 2(2.1) . 1.0 1(10)
Table 11. Antibody titers of Brucella species to human according to career

Career No of human Antibody titers (%)

(year) tested (X625 X125 X 25 X 50 X100 X200
<10 51 38 9 2 - 1 1
11 - 20 22 20 2 - - -~ -

21 - 30 15 15 - - - - -
31< 8 8 - - ~ -~ -
Total 96 81(844)  11(115) 2(2.1) - 1(1.0)  1(10)
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brucella #& 7FEdA vl 7)d) F28
S2A %%]%‘% ES A AEs

937 502 e Yol F2 i 2GS
54oz st dUgP Y A4 28
RS AFFEHLGolTH Y,

R R ECE R DS
287 datel, 248 FUSHE o=

MRTH & o] &3l ZE¢T& 238 d$ &,
STo AAE AL o83 HWd 9 Alg#®
S3ukg3} B A ZA NS, rose bengal test 5
o2 ZAMAIE AMYst AXEstaL lth
T A E2AAEEL 1956 Hx=2 &
AolA FEZ 38FoA g o] B
Hon o]oja 1958l S XA, 1959
Wole oA dit=Z] Hae] gllen
a2 A% Hie A2 gy, 1 &
1967d74R= 3] AF9 BAio HA A
Ao}l TEESoH, 1968dFE 197817}
e 197339 852 A Y3t oA &
%7 AAHEA FUch F 1 FL A9 §
FAge A9 TAZEER FAHUSY,
1979358 #imict 1 F7F S7bE o] 1984
= R Aol A brucella ¥2-5-7F 1345, 19851
3UF2 A% FUHETYF 199734 & 912571
A QTR weta X&Ho|HA FFEe
Rz g 283k}l 1998 o= 2ol A
=918 o Al T3 (B abortus RB51) & o] &,
A2 AAE Ao 2 WMAKHE AL A
Aoy 1 7bsAde oy BEEWE H4A
ojt},
A $A3eS B 1984 ol F wid
1005 o) ¥ H e AFE=7E A=A
7HE e YEES Holx o, o2 I8
3¢ A% WS &

c TTT 2 0 %
o) Age) weAehy 2
o 9] BgL 9

Pl st o,
3l 1991 % 57/0d WA R AFn
el A 298 o e 8ix an
HAPAA A FPoE BRFHA AAESE
W2l wa] MRS &R Aty
S, a2y dAAAR o] e ZHHA
%1 &Aoo g WAHT Q) ol AFE

P

N

JlN

=
O

i,‘

[o%
r

2

Ae dFEe & AEE7E E9E The
A FEHEGAA EF AMSFTOT A o)F
-9 FAZFY HFoY FE Lol 23 4
w7l Ao Fa HE Yoz F
zé‘-‘-:-—]j_. ]‘:]'23).

ZAEA oA R2A T of A3t 1983
[Aele Al YAHA Fkort 1984139
£ 8] £3}a] 1985 135, 19863 125, 1987

2571 A QT 19883 F-E 199437}
19914 9) 855 A &stae Ao 2dEHE
% 3ok 22 19954 45, 1996'd 95, 1997
Q95 A 2R T FQT, 19980l & 15%
7} 101504 Zdtmo g AHMEQ) ol& F
& & 7HA S e 93 v FIt2 (Gt Ae

® .p
an

.>i (L

o]Fo] ¥WstdAL EF AFE F FFA
a}tﬂ ]:}\:ﬂ—x]od‘,] /\7} 73 ;]oaoi ‘Q%Oﬂ

E}E Ay 7t FRE

EAGW ZAZ|R 420 A 19963 F-E
1998“177}11 i 3~53d] HA H&EE
A2 oz 4AA3 MRTe A3
199639l += 4,55471 =4 F 0~1.8% | A1, 1997
o= 527270 & F 0.2~3.9% ol A], 1998
ol 394570 B4 F 08~6.0% A Z+z}
FHES B, 19963 F-F 1998 A7 %1 2] MRT
qR e dntt}y FdEe] FUleke @i,
ol2i3 A= A FP0] 19883 HFERIHY 2,
4797 2 ATFoll 3 MRT FARlA
177) $-7(0.69%)°] ¥3AS Hugr AR

= =Sk

=S MRTO A FAEZoE AHY S35
dez Wi 2 AlEH SRS 7%4%2'&
A3 brucellla FAL7F ANE Egule s 7
AR AdANE 13 B F 2(15.4%)011/\1,

AA71E BAAME 45 23 F 4(89% ) A,
AAH CAME 142 B3 F 9(6.3% ) A,
AAZIE DolME 62 ZA F 6(9.7%) A
77y 395 AEse], 3de A FHEA
A 26270 MRT SAER Z 2170 EFelA
A7 JENY 8.0% 2 Y¥AHES BTt
oj¢} Zol MRT ¢354 S brucella
#aNAE A3t vlgo] ArHc R e
R AsAFH FBUMFEE A 2277}

N

N

- 460 —



2 o8] g¢le] 9t HEFo] ¥hEo] Y& F
A7) wFolct &, AFAA AN A= I8
Zo] REHAY APFo] YR AA 2FHE
A%, 285 AATE 55 AF T HA
st x ¥ 5] ¥hgo] Yehd 4 gioh whebA
ANEAF A= F7t R?EM, AEe B
Z712+2 FHojx 12417 )4 4CoA A3
ArLste o gt 3 fgE ol @?3%4_ <
oA %k AFY 2f, B2 AH F
FE ABE AIRE S H]5o] a119]
& Ak A = U&E =dtA EEAY
45T o]}e] £xoA 5% o] HEJFAS 7
Qo= oA wkg9l g ale] & & Qloh
wal] HAA B 253te adES 7574
Il

ok
o

¢

g 4o o 4w

oX

Holung of Al Aldle el cﬁ_-

LTE

S FHS-E AR NA AN 4

7*’%}7]‘*’ brucellam 9] #2] & Nelson -2

o Y- 80% = 7HY 1 ‘4—°*°] -r°r
59%,%%45%,1}%42%,31%37%
B3y, A P& Faw gz 55.6x,
4% 407% 2 B3y}

Ewalt®} Harrington”& FFAdzht 39 &
PFF At gd=-o M 3157(795%)7F &
AEAeS Bg v 3t o] A %
4 FZANAME 439 F 229(51.2% ) ol A
FYHAN, $FolAE 389 F 1540(39.5%)

o A %1’/]5}9&“11 HEHZHANAE 4 F

224(50.0% ) ol A 2] = UTh o] 2k 2] bruce-
lla%‘ol T AEZHAM A EElHe A
Nelson 5%, Manthei®} Carter®, 212 3L Nico-
letti®} Muraschi® &} Z3e} dX|3tHt. whet
A ZE$oA brucellartS Eastaxt & o
°ﬂt ’EH““ FEZEE XS 7g 2HE A

Aoz godnh

HU of Fl

g
53 o] 4GIAE ALAZAIHE brucella
| $92 A5E @ A
o 4PN ARAAS RuN AT

A BgoAE

165 S 22T F 145< B abortus biovar
1 0l9eH, 2% B suis biovar 101, B
W C EFAE 125 AFFNA B abortus
biovar 1°] ¥&] 5 o] A A 26*1—-/] B abortus bio-
var 13 25-9] B suis biovar 1°] 2 H A}k
FU oA $9} M= 19861 B7IEAHY A
Ao A A AT H2YE B gbortusE £
BusEa, A 57L& 1988 AEA G A4
205 frell 45 224, -5, Aol A B abo-
rtus biovar 1& ¥ Hidgon, 4 520
19969 A71A99 4 Fd AL 9=ZA,
%, 1ol A 3852] B abortus biovar 18
Ztzy Bk up Qioh &3 2 502 19884
AFE BAZEE brucella 855 Hastd
o|% 5%+ B abortus biovar 1°]3, 35+ B
suis biovar 1¢] Aoz B33 uf gl

gt T 7S FoA AdAME RE
B abortus7} B8] A A7 2+E B suisE 2EEE
& & Jo] AT ot gt Ao X E B suisd]
AA7FsRe WA s 3 Fosteiof HA
t} o] AgolA FHAeX B suis7t EE|HE
Aoz nFo] HEAGY FRAdep L AF
TolA FYE RAio o AF s F
A% 4 Adh

=9 #F29 brucelladA® Fol3te] 78
AL ATy 983 AFFdd A =
<o) € 4 9t} Harrington® Brown™-& vl
29 01181 Fol|l A 22l¥ B abortus 72 EXE
B gt 9lo] biovar 180| 864%, 28 0] 4.6
%, 48o) 2.1%, strain 197} 6.3% &t 3FH L
o, Luchsing $%-& vl A&ElFES] 04 1
o] 51%, 2% °] 5%, 4¥°] 38%, strain 197}
3%9 EXE HYSS Bud v Aok g=
ol ] Maclaren® Morgan®-& B abortus®
HEFEE 130] 84%, 23 0] 0.26%, 38 °] 0.86
%, 48 °] 0.34%, 53] 13.9%, 6%F°] 0.17%,
7%0] 0.09%, 8%8°] 0.09%, 98 °] 0.26% L&
B33t} Bale}t KumiDiaka®+ vHolzlg]
ofo] Z-oAx B3 859 B abortuse 13,
3%, 221 439 £¢E 2o 28y
B ZAMAME 99 9d7EHRE 29 biovar 1
gto] ElEal o] g By o

— 461 —



e A MY ZEF Amels FAAe
foj7l GAolme A4 opAlel HHol
£go] Jg 4aAse] ReFFE oz
FAA FEAANE AANFAS. ol AP 37
oA ®2¥ B abortus 5+ ampicillin, ce-
phalothin, gentamicin, kanamycin, neomycin,
penicillin, streptomycin, tetracycline S+
74230l 913, colistin, erythromycinoll& WA
ojth. 1efvt AT F B abortus RB-
51 T ampicillin, colistin, gentamicin, ka-
namycin, neomycin, penicillin, streptomycin,
tetracyclinecl= 7440|213, cephalothin,
erythromycinol& WAl ith
FERdeige] Ade #S AP £ 2 F
Aste o] 7HE 4% Jdolr)e 3tA

Leal-Klevezas & PCR 718 A}-&-31o]
198bp =712} omp-2 FAA-E brucella Tl A
Eoldoz AEE & IAUL, o] 7IHE FF
Aty g8z 9 g94E Yoz ¥4
A W T vu AP A A 3
P AF FIAZ E4 3F= PCR Holu
At Uy d o By 5 89
F Ao, ofe] g4 225 thIt H|WAY
o A= RBPT ZAMIA 1457} Fde1n &
o FollMe & 179X 7 brucella Tol] #2]
o PCR7IEoE Y F 195, 97 1749
Z 1140 A g o2 ep PCR 71 o] vl
NAdo] & EUS AASA

B2 AyoAx PCR 7IEol 23 AAMIA
¥ed 52 HE B abortus?] F7IWMES
7}7] primer$}t So]H 22 whg-3t Bricker$}
Halling®] Z#*99} XS & F AATh
o]¢} Z+o] PCR 7|}-& o] &3 I H-2 bruce-

lla 7 18t AME-E 4= Q18 ot ol
A 0] B ool M % brucella T 2143
AeT F Joeuz o YAl iny
Hasle {F, A, 9ZH 59 AMEERH
A4 brucella @8 ZE3=d] PCR 71¥o]
Zol ALEE F g Aoz AZHch

Ao th3F FU brucella 3|27 A}
22E & 5o 19861 LI AEA B3 184
oA HH-e&F H7k7F 1 200]517F 1134, 11 20
o] 17, 1:80°] 37|, &5UA, FAF
Ve FARAL 379 9 A 4074914 1
200131713947, 1 1 200] 37,1 : 4001 64,1 :
80°] 37, 1:320°] 1oIUES 2d wuf
At

o] AgqNME IMNY FYA € 1594
Al el 273t e F9AF 828 =3
##9 14% 58 LS E brucellla 9 3
¥ 2 FFIRAMA Al A 25 YA
719 F 6178 °] 6.258) o]stH o, 8ol 12,5
v, 195 0] 259, 1% o] 10081E JehiSiz, A
AFolAb= 119 5 10 0] 6.254) o]}, 19 0]
12585 Yerdigleon, 3L 4 F
107 o] 6.258] ©]3&}, 27 o] 12.58)], 15 o] 254},
1ol 20080 YA T3 o] 59 2F
Aol & A 7t £E& 109 ©]3He
AERQNM= 518 5 389l 6.258) o3l 9
ol 12,58, 2o} 258), 19o] 100, 1]
20000 JERAQLE, 11d o]A 20 o] &)
Az M= 229 F 2080] 6.254) ©]8l, 2
Ho] 1258E Uep e, 200d o9 7
Aol A DRI 62518 ]S e
metx A 109 o3t oAb 19T 53
o2l 192 Z+zH 1:100 2 1: 2009 34
G718 Bo 1A brucella T ZEHUY
Rog AZHJ vt ATH
o)&3) o] o] AN O 2= Yersinia entero-
colitica 099] 7ol 2§ wAprE-o] J{ e
slAg 4 gk

olg} o] FEH HFo

54
rlo
)
nd
‘-'0
=2
2

o A brucella FAIWHS- A
Hoju FEY HEE A= E

— 462 —



b awEs, w9 oz olg 4
Aslel Ql2lo] Amslolol & A
Ak,

i
>,
o g2

4

ZAEA A 19963 F-H 1998137129 F
FAzgd g JH, vAERH R 73
84 A7 Age ogd 2 324 FFAG
W& 1997'd o[ A7AE A WA HA FAY
a9 o Bt o 1998 e e
LA o

1. 24T thE MRT 23 19963 &
AEo] 0.6% (29/4,554), 1997'd%l= 1.5% (81/
5,272), 199839l 3.9% (152/ 3,945) 2 wi'd
Z7Veta o, Halr|ded wet FH4EQ
zpol7t AAHJ ok, 3d F<t 2627 MRT
FAEA 2 217 B AT brucella F3-5-7F
Vet 80% 9] FEES EATh

2. AAAEY brucellad #&2 4%
YZ-oA 512%, FFolA 395%, HE H
=AM 500% 7t 2o At HZHd
Ao Belgo] 71 w3tk £8€ brucellad]
FE3% PEHL 265 A= Brucella abortus
biovar 1011, 2% B suis biovar 10t}
BaFet qutual g3 eX MY Hg
Helo} Ao Aoz Ao FdsiAnh

3. 23 B abortus biovar 13} ¥ A3 B abo-
rtus RB-51% ampicillin, gentamicin, kanamy-
cin, neomyecin, penicillin, streptomycin, tetrac-
yclinedl A A olH i, eryromycinell A&
WA olgdtk 18Y cephalothindl A+ B+
= AeAod oy HAFEE YAoje, co-
listind| A& Ea8)F7F WAooy WAlF=
ZedE Y UdTh

4. TEFELAHNS(PCR) HIE o9 &
2] ¢] B abortus biovar 15 BA ¥ IS711 pri-
merd)] ¥FSElga, o ANFF2 B abortus
RB-51% BA, IS 2 RB51 primerel ¥H3-3t%
ot
5. 58 HE3te AU 96l T B
SRS Zoe 817 (84.4% )0l 6254 of3t,

118 (115% ) o} 12541, 298 (2.1% ) o] 254}, 1
(1.0%)°] 1008, 18 (1.0%)°] 200805 e}
Witk =3 A" @& FAAME 109 ©]
ale] AN Ee FAZIE YERUTH

HnEs

1. Timoney JF, Gillespie JH, Scott FW, Bar-
lough JE. 1988. Hagan and Bruner’s mic-
robio logy and infectious diseases of do-
mestic aninals. 8ed 135~152. Cornell uni-
versity press.

2. Krieg NR, Holt JG. 1984. Bergey’ s manual
of systematic batcriology. 377~388. Wil-
liam and wilkins.

Office internafipnal des epizooties. 1992.
Manual of standards for diagnostic tests
and vaccines. OIE.

4. Morgan WJB, Mackinnon DJ, Gill KW .
1978. Brucellosis diagnosis standard labo-
ratory techniques. 2ed. Ministry of Agri-
culture, Fisheries and Food. 1~53

5. Wyngaardem JB, Smith LH, Bennett JC.
1992. Cecil Textboolc of Medicine. 5Sed.
Saunders company. 1927~1929.

6. Morgan JB. 1967. The serological diagno-
sis of bovine brucellosis. Vet Rec 80 :
612~61.

7. Chen IM, Thoen CO, Pietz D, Harrington
R. 1984. Application of an enzyme-linked
immunosorbent assay for detection of
Brucella antigen in vaginal discharge of
cows. Am ] V Res 45 : 32.

8. TN THFATAAE. 1996.

9. X4 vHE-3, AMZL F.199. & B

3

-

ﬁ:
Azt 9o R Ay vme} 4
4 AU BRAT. IFITF
B3R 20 © 185~1%4.

10. Alton GG, Jones Lm. 1975. Laboratory te-
chiniques in brucellosis, world Health Or-
gan ization, Geneva, 1~163.

11. USDA. 1985. Brucellosis eradication ;

==

— 463 —



12.

13.

14.

15.

16.

17.

18.

19.

20.

21

Uniform methods and rules. Animal and
Plant Health Inspection Service, Iowa.
Perry MB, Bundle DR. 1990. Antigenic re-
latior:ships of the lipopolysaccharides of
Esc herichia hermannii strains with those
of Escherichia coli 0157 : H7, Brucella
melitensis, and Brucella abortus. Infect
Immun 58 : 1391~1395.

Mittal KR, Tizard IR. 1980. Studies on the
relationship between Yersinia enterocoliti
ca Ix and Brucella abortus agglutinins in
naturally infected animals. Res vet Sci 28
© 311—314.

Bricker BJ, Halling SM. 1995. Enhance-
ment of the Brucella AMOS PCR assay
of dif frentiation of Brucella abortus vac-
cine strains s19 and RB51. J clin Micro
33(6) 1640~ 1642.

Bricker BJ, Halling SM, 1994. Differentia-
tion of Brucella abortus bv. 1, 2, 4 and
4, Brucella melitensis, Brucella ovis bv. 1
by PCR. J Clin Micro 32(11) : 2660~26
66.

uhE-d, o]&E], 1959, -2yl LAy s
22 Brycellg® ol tisted 4004 A3 :
392~ 395.

2. 1959. Brucella® ol thaled =24,
A3 . 396~398.

w2z 94 1963. Brucellael T3
AT I EYEST 2 99 v §3
A7te] Fao ity FAMAEATEL
A8F |34 : 95~98.

AYWE 1969. S¢BFAAY g 93}
Milk Ring test9] o] &7}x], o) $t5= 2} &3] 7]
A9A : 55~59.

AE3, A, 83, 3FA. 1982, B
FA At ARRHE o8 JHA] A

9o HludT. sz 22:
149~153.
FZE, AT 1986. TER! 2 H-H

Brucella abortus®) 229} £2]3 2] A4 el
#e AT ALY o =& 11(1)

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

— 464 —

. 103—118.

BEA, 28F, 3. 1988, HEX &
225-Y Brucella abortus® ¥ ¥ 7%
H, gkl 53] R] 29(2) ¢ 339~343.
Mz BHE, 4%, 253 1988 F
2% AAZ Brucellad NEHEE 93
PCR 7|%7WE. tigre]ets|=] 38(2) :
345~352.

EE4, o128, A, ek, 1986. Zoo-
nosis F-FAzFo #g AF. VR ALY
B2 #2334 281~295.

A, nHe, FA8F $FH. 19%. 7
71 A A EE - FEAd e ol B
A BIVFEAASE A 19(3) | 189~
304.

Nelson CJ], Anderson RK, Kimberling CV.
1966.. Epizootiologic factors of bovine bruc
ellosis : Comparative bacteriologic studies
of infected herds. AM ] Vet Res 27 ! 15
15~1520.

Ewalt DR, Harrington R. 1979. Isolation
of brucella abortus and brucella abortus stra
inl9 from cattle. JA VM A 174 172~
178.

Manthei CA, Carter RW. 1950. Persistence
of Brucella abortus infection in cattle. Am
J Vet Res 11 : 173~180.

Nicoletti PL, Muraschi TF. 1966. Bacterio-
logic evaluation of serologic test procedu-

oX
o

res for the diagnosis of brucellosis in pro-
blem cattle herds. Am J Vet Res 27
689~694.

&9, Az A E, 1988, F-FAE &
Al el 7o A3 gt 3
@y v, FAME=ER 30(2) 1 1~6.
Harrington R. Brown GM. 1976. Labora-
tory summary of brucella isolation and ty-
ping. Am J Vet Res 37 | 1241~1242.
Luchsinger DW, Angus RD, Gue CS. 1973.
The utilization of Brucella abortus cultu-
ring and biotyping results in the epizootio-
logic investigation of bovine brucellosis.



33.

34.

Pro Annu Meet US Anin Health Assoc
77 . 85~99.

Maclaren APC, Morgan W] Brinley. 1973.
The incidence of the various bioytpes of
Brucella abortus in cattle in the south west
of Scotland. Vet Rec 93 . 392~396.
Bale OO], Kumi-Diaka J. 1981. Serological
anc bcteriological study of bovine bru-

35.

— 465 —

cell a from livestock investigation and
breeding centres in Nigeria. Br Vet J 137
: 256~261.

Leal-Klevezas DS, Martinez-Vazquez IO,
Lopez-Merino A. 1995. Single-step PCR
for detection of Brucella spp from blood
and milk of infected animals. ]J Clin Micro-
biol 33 : 3087~3090.



