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Incidence of bovine tuberculosis and Brucellosis in Hanwoo
(Korean native cattle) and dairy cow in Gyeonsangnam-do
province from 2020 to 2022
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In the present study, the incidence of bovine tubeculosis (bTB) and brucellosis in Hanwoo (Korean
native cattle) and dairy cow in Gyeongsangnam-do was investigated for three years from 2020 to
2022. The incidence bTB tested by tuberculin skin test with purified protein derivative (PPD) and
gamma interferon (y-INF) test with a commercial enzyme-linked immunosorbent assay. From 2020
to 2022, the incidence of bTB showed a decreasing trend in Hanwoo, while an increasing trend in
dairy cow. In the case of Brucellosis, the positive rates for Hanwooe gradually increased. However,
no brucellosis was found in dairy cow from 2020 to 2022. The increase in the incidence of these
diseases is presumed to be related the small scale and poor sanitation facilities of livestock farms in
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Gyeongsangnam-do, and easy access of wild animals. Therefore, in order to suppress the incidence of
the diseases, it is necessary to the farm scale from small to large and to strengthen sanitary facilities

Chung-Hui Kim on farms.
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7 5= o2 AHotdE o =] Het o] 23

AZANH (bovine tuberculosis)< Mycobacterium bovis HHo] PA= o] g o R A=t AFgol= Ao A Q)

o] o5 WA= wrAdAgto 2 A¥ XL BH|E Ao Q0o HKoh &, 2007). ©]¢} o] AZ Y dAjo] YR HhAy &
=

e 257 HiEE B9 A9E, 29E 524, s e o FY] FAH ol IR @i, FEATHR] o]l 23]
It viiE= R E HEQ o RE HAubEt(Cosivi 5, A Al 2 48 vE & ozt A4 Fooll ek Al

1995; Cousins, 2001; Asgharzadeh 5, 2007). A~Z23#H 2 247} 57| % SHGrange, 2001; Milian 5, 2003).
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Brucella & 1535 AAHY URJARZA 1 S/
¥, &5 5ol Aol wEt B. melitensis (F), B. suis (FA),
B. abortus (&), B. canis (1), B. ovis (¥/94), B. neoto-
mae (BAF), B. maris Gl EZ-5) 5°] Ko} Splitter,
2003). =W 9] Brucella abortus 7FQol o5t &AL
19559 o)A Hx 2 HilE o]F A50] ¥y o7 HilE]
Ao}, 20009 ZHEE H2} F716E7] AlEske] 2006
o= 24 9 oA 20,0007 o4 & QA A 2007 o4
HyEo] 1l A79] AgL &=, Yigt 737*1]7‘4 &4de °F7]
3+ QtHKim, 2007). Brucella ZHEZ2] ZA2 Q1A 7
H A5 10% nRke] AAReE Ko, X434 T, 75,
FA, 47] Aok Koozt AWeq, HAed, &

Z Ay o7 APHEHHovingh, 2009). o1& o4 &Y
Aol A2y B e o] Ao HAE = A7 il
H 1t 9lom(Cadmus 5, 2008; Muma &, 2013), £0°]4] o]
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Ao 2 ANAREE AHstact ot AL =
Aoy AQ] A Q) &t A% AAE AAISHICH, AA
ZA5olli= BRdety HAIA Al Qlstgith

AAM= 1S (tuberculin skin test)
ElHE AARES Bkl U J5H2 49 2
1‘01 AASt purified protein derivatives (PPD)
A1, PPD-T, Korea) 4:9] 222] ]3] 0.1 mL
FRt th3, 48~72A41%t A3} Fof HF F919 wE
7 ZH017F 3 mm 1 5 mm BIvHd Z-9-o]l
I 5 mm oMY Afoll= FHLE A5
. AIRIEEIE HAR= dllukdo] S0 Sl gl AFet
oF 5 mL A&o] TB-feron ELISA kit (H[°]2:=E, Korea)s
AR&5lo] Ha 5(2018)0] 4383t W o & AT
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BEAEE gt HAR= Milk-Ring test, Rose-Bengal
AR EEHERE B a4 FA S A8s
. Milk-Ring test= FergusonJ—} Robertson (1954)0] &
o= aysialon, dfAlEs JRolA s7hE ¢
AG 1~50F 7|2 AFfsto] 4T @AIoA 24~72
] SN TS AL20)A 45~608 Bt BT Bru-
cella abortus (1119-3) ARFA| 4.5%0l #l= 0.5% 3|4 Ho]
e A (g r] ST, Korea) 0.03 mL 3 74
2 1 mLE 12x75 mm 2A A|gTol| Y &3tsto] 37T 9
F27014 608 Bt At ¥ FESkT ARAlE
of XtHo] wh-gsto] 45 AHFo| FHMY off sha-2 WA
O g W AL e AT 830l BNY 1 552 vEA
52 Mo R W o o r WS Rose-Ben-
gal -S3W3H-L2 Rose-Bengal test (RBT, EH*JU] JE A4,
Korea)E 0]-&35}9 Ryu 5(2007)°] =33t WS & Brucella
spp.°ol tet A HARE shleh 13+ *]%4% 2ol A 1AIZE
A= A% 30 ple] 33 RBT AH(Brucella abortus
1119-37F 4.5%E Rose Bengal dyeZ @A, QA=

24, Korea)s 30 uL&3d}sto] 48 59t & S50]4 §hs *]51'1
T SA SR Eo] BAgle] S0l olud
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A Y9l standard tube agglutination test (STAT) E=
Indirect-enzyme linked immunosorbent assay (I-ELISA)
B RIHAE AAISHTE 23F ERIFAE RBT HAF Al 32
FHAEH d SHEHEZ vl A Al RO E ARESESIT Al
-3 HdHSH(Standard tube agglutination test, STAT)S
Sung 5(2012)°] A AHESE IO & 5P SHAH G250
A A ZSE AAE 0.5% phenol saline® & 1:1000.2 34
sko] ARESFAAL, B2 3]41E Addof 1:25, 1:50, 1:100,
1:200, 1:4002.2 3]45}o] 37T oA 48~72417F BESAIX1 &
SHGEHE Tttt S Aol wet 4 31A4ui4 100
Hfj o]oll A 3ol dofdk FA2 F4d, 508 o4 1008] w]Tk
oflA 35 o] BHErg st dofit A2 ¢, 50H) H]
ToflA &30l dojubAY SFRESo] dojupA] g2 AL &
Jog AT BAHY HAPHEZ 49 8 Hof] EAS
= BEMEt Lipopolysaccharide (LPS)ol tigt &A1) 14}
AALE & A2 Ed et GdEE Ao Horseradish
peroxidase (HRP)E F&AlZ] conjugates ©]-&35t9] Indi-
rect-enzyme linked immunosorbent assay (I-ELISA) €]
2 4 BREARS JAE HESHe THE ol&stlh 23t &
Q1A= I-ELISA kit (Bovine Brucella Antibody ELISA 2.0,
HRo|Q - E | korea)9] A% o et EHS AHETT &
AL o83 HARE 3T Foll 450 nmolA F¥=(0.D.)
£ &5t B4 7|& % (Percent Positivity © %P)2(AHE
8L/ AFHEY Bt T ) x 10022 ALtskeih. w7
7128 (%P value)o] 25 ol o Fgo= TSI 25 1
Tl o S0 8 WSk

el o

olo

Kol &

3" A8= SPSS 22F o|&5to] 35t om, 2020~
20229 347 A=E Ao|7h A 7] AT fY98HSS
9J5}to] P oA YYAE A (One-way anova)2& &
59900, RBT Y49 89 19552 STATS} ELISA 9H¥<
o] &3t AN F AAHEI 7] fAM HSE ot 7I&

=
=

79 AAEA Kappa A5 AH&st9lnt.

2020~202299] T 347 AHA G ghe-oF A4 A
& 3 T 27 324,387, 335,351, 347,890F% UE
ot ol F 1271 o] 25 o E AAAS
bTB AAFET}= Table 13} Zro] Yepsth HAALS 2020
WRE 20228 7HA] 242 65,6325, 68,5745, 67,9325%%
A PPD ¥ 1115, 335, 4550t} y-INF FA2 3145,
1325, 135%°|9, PPD®} y-INF 5A] ZUFSE 2625, 51
T, 4452 et SARAY A7 AR Fache %S
Uetdidct. AAEY FAAES 1.05%, 0.31%, 0.33%Z FAF
o] J3 FaEE AdFS HE U PPD, y-INF % PPD
o} y-INF A 5 49 347t 94 d543= PPDet
y-INF SA1ZFol A 0.0228 0.055Th Zoug Golg8 1}
ElYQlck(Table 1).

20209155 202297H4] 12709 o449 245 o R
AAIYE W bTB AAFEIH= 20209 5H 20228714 42
22,5795, 21,8445, 21542524 PPD ¥Z< 55, 257, 3
oltt. y-INF G2 145, 195, 625°]™, PPDE} y-INF &
Al 4 59 115, 05, 2658 UEsth A4 23 Y&
2 0.13%, 0.10%, 0.42%% A= AcHTable 2). 37 79
A AAIME BE p7h 0.05 HoF AA 2po]E YERfA] ekt
tHTable 2).
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Incidence of bovine tuberculosis in Hanwoo by PPD and y-INF tests in Hanwoo

Year Number of test PPD (+) v-INF (+)
2022 67,932 45 135
2021 68,574 33 132
2020 65,632 111 314
P 0.907 0.066 0.56

*P<0.05, **P<0.01, ***P<0.001.

www.kojvs.org

PPD (+) & y-INF(+)  Positive number  Positive rate (%)

44 224 0.33

51 216 0.31

262 687 1.05
0.022%*


http://www.kojvs.org

Incidence of bovine tuberculosis in dairy cow by PPD and y-INF tests

Year Number of test PPD (+) v-INF (+) PPD (+) & y-INF (+) Positive number Positive rate (%)
2022 21,542 3 62 26 91 0.42
2021 21,844 2 19 0 21 0.10
2020 22,579 5 14 11 30 0.13
P 0.994 0.757 0.440 0.524
*P<0.05, **P<0.01, ***P<0.001.

Incidence of brucellosis in Hanwoo by RBT and STAT
Vear Number of RBT STAT Positive
test Positive farm Positive number Positive farm Positive number rate (%)
2022 227,383 50 937 21 323 0.14
2021 236,092 44 821 27 231 0.09
2020 225,263 27 311 7 98 0.04
P 0.954 0.166 0.054 0.089 0.107

RBT, Rose-Bengal; STAT, standard tube agglutination test. *P<0.05, **P<0.01, ***P<0.001.

Incidence of brucellosis in dairy cow by RBT and STAT

MRT RBT
Year
Number of test Positive farm Positive number Number of test Positive farm Positive number
2022 4,688 0 0 485 0 0
2021 4,736 0 0 2,293 0 0
2020 4,705 0 0 1,235 0 0

MRT, Milk-Ring test; RBT, Rose-Bengal.
oA Qe sto] FFAAE AAISHAS W FAdo] 42

As 919789 7s/de] 4R EAE & 2125'; &
A0 7 ThA] 23F SRIHALR STAT AARS AAISH A}
985, 231%F, 323%F= Ue} g BRAZ 9 Y
0.04%, 0.09%, 0.14%% ZAF=|QItH(Table 3). 3WZF /-9
Al M = 59988 Yt A] hgtth(Table 3).

oX

o

T il
ox flo N & oY R

202095H 20229714 2 Brucella AAME
5t7] f1sto] HRfAgolA 57 ARE AT 1~50F 7o R
AFstel MRT HARE AASHA S W FAA97F & 1575 HE
U] it} 83 Ao Z4oal50] il AL P}
o] A=t o2 RBTE 271 AARIYS o]x A=

UEL}A] FoFtH(Table 4).

AAE
=

Aag Hide

Investigation of co-infection with bovine tuberculosis
and brucellosis in Hanwoo from 2020 to 2022

Disease type 2020 2021 2022
Single bTB (+) 717 237 315
Single Brucella (+) 98 231 323
Double bTB+Brucella (+) 0 0 0

bTB, bovine tuberculosis.

F L 37t §H-o A bTBS} Brucella® 247y =71 9
Al Y S ZABFATE bTBY P49+ 2020¥2H 717
%, 2375, 31552 YEREL, Brucella® 98%F, 2315F 17
323FE UEET ZEu o] & Ao] Ao AaE Al
F| 3z 1A% BAYSHA] AQtTH(Table 5).
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Experimental tests of I-ELISA and STAT with Brucella RBT-positive bovine sera

Positive rate (%)

Year Number of test STAT (+) I-ELISA (+) Kappa
STAT -ELISA coefficient
2022 195 154/195 181/195 78.97 92.82 0.328

STAT, standard tube agglutination test; ELISA, Enzyme-linked immunosorbent assay.

20229%00 FHFAE Q2 RoA AFSh= Brucella®] 4
AP o2 [-ELISA (Indirect-Enzyme-Linked Immuno-
sorbent Assay) AAMEE MEA =Y AEsEAIA
Aol A= I-ELISA B AR At a5 ASstaAt
RBT ¢ N 19552 STATS} ELISA W& o]-&5fo]
4 AL B 9o APAoR UAsteT 1 A
STAT 2 ¥/4Eo°] 78.97%, I-ELISAH-2 92.82%F Lt
K Table 6). STATAAS} [-ELISAZAL A3} 749] G-AM A
39] Kappa coefficient &2 0.3282 f-AHJo] 9t = A

o vehgt.
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PPD} y-INF AAMHS AHE-SFET PPD
T 5 FA 9 SAAYET} AfAui TE 4 7] Wizl &2
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AP T o F=nt SHot= AHE7Y AEE AMEE
o, JFH 7= y-INF AP 0 & Zdotgict. BeAdehy At
S Y3fAl= MRT, RBT @ STAT HAMHE A&t MRT
AP AT AR 1~50571HA1 9] -5 ol&s7| o
o 5749 Jdt 715 Foll 4 /F F=E fofote F49H
7F=2 o]-&=n, RBT HAPY HA] 540lM HES EHo= 4
457t ARE FPotnt. & AFolA 2020~20224¢ 5
29 274U FHELS 27 1.05%, 0.31%, 0.33%= A=} 7+
A5 FAE YeERI Qltk(Table 1). o]+ PPD ¥ y-INF
Aol 4] FAlol FP o Lehdt ATtollA 37k fo14d A4t
oA 0.022% YERHo] 31A7ke] Aol A 2ol & UEP Y=t
o]i= ohutE PPD} y-INF AARA Z2+9] Zpol7} ghste]
Bl= Zata AZddEn ZadAE 0.13%, 0.10%, 0.42%=
202290 4% 37 YetH Itk (Table 2). 202299 5
7He 71470 248 Wgof m2w 202299 A-Eo] 20214
Hoh 94 gtuprt A=z oz graso] Mo Fog s2=
7%t vigo] f-Euet EZ 3 3715 7FRL A7 Wi
AR5 Aot 247} shto] R wol By 9] ok
£o| oy Aoz YZHETHBBC News Korea, 2022).
BRAE O] Aol T 34Ut eh8-9-9] ¥AEC] 747t
0.04%, 0.09%, 0.14%& &2 F7Fsto] 202292] FAEC] &
AHHFLES I 7P A et BHo] oAM=
BEATY FE7 A8 AEEA LoUthTable 3). 0|9 2
A& Aol BERAdEtto] 2ol gitk= A2 2uet
AArEl s SRl g 18w welrt & ol PE L 9l
< Hoj&Er AAEESEAYAE4(2022)9] o] w
272} B2 o] S AHES 22 AL,
PAE 0.35%, 7HA DBE 0.17%S YEFHRLD, BE
o] WS 77t 0.15%, 0.07%S UeriQict. vhd
O YBES AAHY 0.53% 2 0.27% 121 BFA
09%E B = Qict. 0|2k Zro] A o] W4
| B0 Hsto] Tk EA YEgoH,

Mo oo
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O
ool ok oz

(@)
B
x
=k
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%
o] e Ao Hl3te] 100% olste] Bl T 5717t A
0%l Doh=z] AHS 7]ubA o] GAlste] 914 9 W B

< 18
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27k AAH 02 o)2olA A £aor(Kim %, 2016), ol
4714 SotAlE sl A W APdEAR ER
ARk WA e oA 2o BdE BrRR
29l5}le] QJAlst Aol =g Yolo = AAw T rMilian =
2003). T Qro @ A ojAtsiel B R ABTHE B
100% ole] AS%712 778 SelT ol me 91 ¢

74 B BARG RS AR 23 2299 oE 14
L= 20209 E 27t 7175, 2375, 315%& UEgon, B

$= 985, 2315, 323FE YE AR
Z7kste] 2022W-2 20209 H|ate] 3u] oj4o g F7eHY
ok I8y &I B2 SARY Al HEE
A FSktH(Table 5). 22 P} B2 tEo 2 Ay
oo B} 54 Z49E A9 AolA A A S IS 5
UHGorsich, 2013), o]t b= HEA G & A F4ks
7t o2 QAT B Hoh w2 AT k8-S TS

W Ao YL AR5t HAHYA GO

A~
nn
TS AANE = Ae 741717} 2 7401% *@%‘6&4. a2a 5
=]

< Ags] st X]‘H_'B‘]——C Zo] = _&o]—q— oqu AR ET Q)
= @HZ o] 83 BRI JAPHS STAT HAAMEE ol&
Sl Qlo, Ft dAtol] WEw o)) FF Lt 75.9%2 thE

Aol Hlste] =2 ¥ OM(Sung 5, 2012), 24% A=) B
S YN ER SHSAH Q2R 20229 7H [-
ELISA AAPES %—ﬂi Jsto] FedE FIA71At e
sttt whebA] B oA [-ELISA ERIAAIES 3517
Aol STAT HAPHI} H]wsto] ojb A& FE/dS Ueh=Al
Yot 1A} AF-E 5T AW RBT AAPHC.2 o]
0] FHoE WHH 19559 HMES STAT HAMET [-ELISA
Arrog At A3t 242t 78.97%, 92.82%9] FHES
Ebjo] [-ELISAH o] STATH Xt} 13.85% A%® AES0] A
= Ao 7 YEYtH(Table 6). °]+= Gall¥} Nielsen (2004)
o] [-ELISAS] A&Eo0] 97.7%% =A YelH o™, Sung 5
(2012)2 STAT®Z} [-ELISAY ] AA&#A S v|wst A3} 7+
7+ 75.9%, 97.7%= 1-ELISA¥ 9] H&E°] 4 vetdtti £
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ol FAH3E fAAISH=AIE Yol = Kappa
F AT 032824 5 AAF 7H9] oF
O % YERgTh o] [-ELISAH
¥} STATHONA A7} thax o] 7} Y= 2 ou]sh -
ELISA®o] STATHY Ht} 943 235 Yetligitt= A& &
<= 0t} Kappa @] #AM3 == 0014 1714] #2359, K
<0.2 (FA B%), 0.2<K<0.4 (A 9F7h), 0.4<K<0.6
(frAHd 55). 0.6<K<0.8 (FAMd 43), K>0.8 (FAMI L)
& Sj43tthSeong, 2002). WbA o2 SFAHEoRe] A £
Hoﬂ I—ELISA‘QE 1:]- ;{4:!-14 oz 'ff_— §_1:].tq 7}\:1_ xhﬂﬂ,] x]
o} FEo] A FE Aol ek
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2020~2022¥1742] 37t AEA G ﬂ%ﬂ AZAYYI} BE
At o] &S ZARSHITH 42 Bl
3} PPDe} y-INF HAMRH O 2 435198 | 2020955 Z+
1.05%, 0.31%, 0.33%S UEtHlon, 240 TS 0.13,
0.10%, 0.42%% UErfo] 202211 9] TAEO| &A el
BEAZE O WAYES RBT HAMHT STAT AAMHE ©]-85
¥ o 3he-o] MEE-L 0.04%, 0.09%, 0.14%= UERfo] &
2} T Eo] WA EC] Sk AT UE . TYES
AAIE A= 100F o9 HHE 57HE FAoke] Wy ¢
ABAEE 5ok 2] Basitt 240 BRdehy HAF
£ ¢Iste] MRT} RBT AAPES AAISE A1 /95 vehd A+
gl A9 glolAl g 47H AE2 tilsta AT 5= Ao
o 7S ghe-et A4 FAFRY ARE RARE Aol A
SAAE At UERA] 9T 2022E BHSAEGEY
SIHALR [-ELISA AAPES Z=Qiote] 22 ARSI
STAT %WHUr v w3t A3} STAT 78.97%, 1-ELISA 92.82%
2 [-ELISA9] A& Y =7}t ot (o= o] W9 A5 A
4 Fart ok At

r{r

No potential conflict of interest relevant to this article

was reported.

https://doi.org/10.7853/kjvs.2023.46.1.67



2020~202257t ZAHE | B0} HAO| 4 Za U B2 Majol

Cheol-Ho Kim, https://orcid.org/0000-0002-5936-8163
Yoo-Jeong Choi, https://orcid.org/0000-0002-2966-7453
Shin-Ho Lee, https://orcid.org/0000-0003-0450-0048
Dong-Hyun Han, https://orcid.org/0000-0003-3258-244X
Yoon-Ho Roh, https://orcid.org/0000-0002-3097-838X
Dong-bin Lee, https://orcid.org/0000-0002-2645-4508
Jae-Hyeon Cho, https://orcid.org/0000-0003-1126-9809
Chung-Hui Kim, https://orcid.org/0000-0001-8976-2316

BALEEEIPAIE A, 2022, 20229 SEJMAIEA AL
AAE.

Asgharzadeh M, Khakpour M, Salehi TZ, Kafil HS. 2007.
Use of mycobacterial interspersed repetitive unit-
variable-number tandem repeat typing to study
Mycobacterium tuberculosis isolates from East Az-
arbaijan province of Iran. Pak J Biol Sci 10: 3769-
3777.

BBC News Korea. 2022. 11. 30. https://www.bbc.com/
korean/news-63805091

Cadmus SIB, Adesokan HK, Stack JA. 2008. Co-infec-
tion of brucellosis and tuberculosis in slaughtered
cattle in Ibadan, Nigeria: a case report. Veterinaria
Italiana 44: 557-558.

Cosivi O, Meslin FX, Daborn CJ, Grange JM. 1995. Epi-
demiology of Mycobacterium bovis infection in
animals and humans, with particular reference to
Africa. Scientific and Technical Review 14: 733-
746.

Cousins DV. 2001. Mycobacterium bovis infection and
control in domestic livestock. Revue Scientifique et
Technique (International Office of Epizootics) 20:
71-85.

Etter E, Donado P, Jori F, Caron A, Goutard F, Roger F.
2006. Risk analysis and bovine tuberculosis, a re-
emerging zoonosis. Ann N 'Y Acad Sci 1081: 61-73.

Ferguson GS, Robertson A. 1954. The use of the milk

ring test in a survey of the incidence of bovine

www.kojvs.org

brucellosis in southern Scotland. The Journal of
Hygiene 52: 24-36.

Gall D, Nielsen K. 2004. Serological diagnosis of bovine
brucellosis: a review of test performance and cost
comparison. Rev Sci Tech Off Int Epiz 23: 989-
1002.

Gorsich EE. 2013. Disease invasion dynamics: Brucel-
losis and tuberculosis in African buffalo. 101-127.

Grange JM. 2001. Mycobacterium bovis infection in
human beings. Tuberculosis 81: 71-77.

Ha MJ, Oh GM, Kim SY, Do JC, Lee YJ. 2018. A com-
parative study of the gamma-interferon assay and
the single intradermal tuberculin test for the diag-
nosis of bovine tuberculosis under field conditions.
Korean J Vet Serv 41: 71-78.

Hovingh E. 2009. Abortions in dairy cattle: I. Common
causes of abortions. Virginia Cooperative Exten-
sion Publications 404-288.

Kim HB, Kim SJ, Kim KN, Kim BO, Chang BJ, Choe NH.
2016. Prevalence of bovine tuberculosis, brucellosis
and Q fever in Korean black goats. Korean J Vet
Res 56: 249-254.

Kim S. 2007. The mechanism of brucellosis; virulence
factors of Brucella spp. Kor J Vet Publ HIth 31:
105-114.

Ko J, Splitter GA. 2003. Molecular host-pathogen in-
teraction in Brucellosis: Current understanding
and future approaches to vaccine development for
mice and humans. Clin Microbiol Rev 16: 65-78.

Koh BRD, Kim HJ, Park DW, Park SD, Kim JI, Park JT,
Kim YH. 2007. Rapid diagnosis of bovine tuber-
culosis in slaughter cattle using PCR. Korean ] Vet
Serv 30: 393-4006.

Milian Suazo F, Anaya Escalera AM, Gallegos Torres
RM. 2003. A review of M. bovis BCG protection
against TB in cattle and other animal species. Pre-
ventive Veterinary Medicine 58: 1-13.

Muma JB, Syakalima M, Munyeme M, Zulu VC, Simuun-
za M, Kurata M. 2013. Bovine tuberculosis and
Brucellosis in traditionally managed livestock in

selected districts of southern province of Zambia.


http://www.kojvs.org

Veterinary Medicine International, Hindawi Pub-
lishing Corporation pp. 1-7.

Ryu JY, Bun JH, Lee JY, Lee YC, Lee JJ, Song YG, Nam
MN. 2007. Isolation of Brucella spp from sero—pos-
itive native bulls and calves below twelve months
old. Korean J Vet Serv 30: 375-384.

Seong TJ. 2002. Validity and reliability. Hakjisa, Seoul.
pp. 36-181.

Sung SR, Kim JY, Her M, Lee KC, Gu JH, Kang SI, Lee

YEE - HRY ONE - IS - RS - 0|SYl - A - UES

HK, Kim SM, Jung SC. 2012. Evaluation on diag-
nostic efficiency of the standard tube agglutination
test for bovine brucellosis. Korean ] Vet Serv 35:
269-273.

Zanardi G, Boniotti MB, Gaffuri A, Casto B, Zanoni M,
Pacciarini ML. 2013. Tuberculosis transmission by
Mycobacterium bovis in a mixed cattle and goat
herd. Res Vet Sci 95: 430-433.

https://doi.org/10.7853/kjvs.2023.46.1.67



