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ABSTRACT

The specimens from 32 aborted fetus and 274 aborted cows were collected in 168 farms of Chonnam province
from 2005 to 2008 and were tested the brucellosis. The results obtained are summarized as follows.

In the 32 aborted fetus, bovine brucellosis was detected in 12 heads (37.5%), bovine viral diarrhea-mucosal disease
was detected in 7 heads (19%), ainovirus infection was detected in 1 head (3.1%), and multi-infection of BVD and
brucellosis was not detected, respectively.

In the 306 cases of aborted fetus and cows, bovine brucellosis was detected in 44 heads (14%). Status of abortion
were confirmed in 63 farms (38%) out of 168 farms from June to August. From the point of raising scale, studies
found that 128 farms (76%) out of all raised under 20 heads. The incidence of abortion by brucellosis was mainly
showed in 30 heads (68.1%) about 151~250 days of gestation. In the result of the 18 farms survey, the causes of
infections were detected movement of infected cattle in 5 farms (28%), unknown cause in 12 farms (67%), and re-
currence in 1 farm (5%).

The results of this study suggest to take an advantage of the prevention and fundamental research for bovine
brucellosis in Chonnam province.
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AN E Ty 4 BEATHE 19559 T4 BT o]F 1956 3H
1959d7kA] U] AbS A 2 3H-o] B g oA
B 24872 David Bruce7} 1887'd A& E-#slg.om,o 0] 1~10%E W& v o2 RE Y48 A F¢
F axAdzpgolaty Wyt HEAHH L XFI} oY Mgl FAAEE 12~20% FELE EA ve) BRAday
I AEFeE #2 Ay 7o T HAMAEeR < Fo2RE 2YE JHEe oA Agd gy A
20X X ATHGodfroid 5, 2005; g 2005; A =, 2007). BAE F5T & kA 5, 1959; F 5, 2007).
H2Aame oA 7lEA9Y dupgel o8 2= BRAzpdo] ZEE FES dAAA U Zell, fF
A7tEAAHEoR, MY oAl o A3 HAAGY & § AEE A7 Z(Amin F, 2005), SEE A8
o2 R gk o] AYLE AFH A, 5, U5, T Hol glo] o) F A A wE =3 Fo Wio] AHL-H
u X go] T8 FE NFo g d#A glon, 3} AEZA of B¢t AA A EAE o7lsta Ut AR A= 2, 7
FEAYLE dEANY =L, ojxed, dn (9L 3 71, ALY 55 4oA S wet FFAA Arle FEzt
< o & ZHEHI & Aoy FYotrotd s AF o] oA X 87t oy, S HAE £d ool AEE &
Al G A3 glom, Alglote] Lol Adte] F Ao AA &5 A, 5H FUF FoE AAF &4E vt
A3 ASHAL, oI vlF N9 YR oAs 2 HAee dFFedd el
A ATHH 3 ©l, 2007). BRALE A BE ERHFAAA RS, Fa3 o
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QIA 2= Brucella abortus, B. melitensis, B. suis, B. ovis, B.
neomatae 5°] At} ST tlF&0| B abortusol 2} 7+dE
th(Jhon 5, 1988; George, 1995; 8 &, 2007).

42 BRAzE e g4 vl wg A s a8
A E QFHAJed, ol AER AAE JFgsA A
et AV A, AFAFZL FAT A7 obd e

dubdol] FEFI o] YAl olFefof o] 7H5 87|
Tolth B BHg$EREE 298 oA 10% FEE
E AHE ST 5 don, A9 Hol fatelvt Fetbx
£ ¥ U7 diFEY AAA FA4L=2 UEetde A7)
4 g Hol7] gEo £ oA FA4¢-E AN
TYste HHde @AVt Ao A Y A&
24 " Th(Stemshomn 5, 1985; A 5, 2007; 3 &, 2007)
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1. A 4L

FHZ 43 F9H2005~2008) A AHAM F4HE 4ozl
15078 5719} A& 27459k fatol BAE 187 F7He) {4t
glo} 32%5 geR dych

2. 7429 MF

At glote] |, oY, 7k 3 FolA RT-PCR testE A A
371 Y30 specimen cupoll AE S FASL Al HAE {9
ol 2 ¥, 7F 23S BFFHOE ujA o] m@dgen, f4
& dozl &9 A2 2L S HEHERBT) 2 Ul
EEE A 8 v B 5 mlE Bel U
tubec] oy s 3ATh

3 |4 ol 2

RT-PCR-E ©| &3 4 Bovine Viral Diarthea Virus(BVDV),
Aino Virus, Akabane Virus, Chuzan Virus®] Bo] 432} H&&
3l o8 B3 E(Kurogi 5, 1987; Miura 5, 1988; Ishibashi
5, 1996; Kitano 5, 1996; Akashi 5, 1997)¢] A% ¥hj&
F1E sk

ZE ZAE 2ol G| seasandd BE ZF L WA
ah £ 10% FAGE HE, A9 d9g AHF 8k 2,000
x g 108 Bt g4l st dolr ool 300 18
3Rk A8 HEZHES RNA $52 RNeasy Mini kit
(QIAGEN, Germany)E o] &3te] FAE ¥ &3t F3)

% [

o

°]

T8, AAF, 4Ad, AFH, AFY, &5, 2714

st

FA% AEE RLT buffer 600 218 ¥ ZoA wj7}A]
IRk & 70% Ethanol 600 #1 B7HgH § Wy
column®] ¥HE9 1.5 ml 3 75018 Y2 187 94 5 4
M2 750 15 ThAl B2 Al A3 Column] A2 &
collection tubedl] ¥ I RPE buffer F7tsle] 94 A X3 &
40 121 RNase-free waterS 718l 94 ¥ RNAE #8381
o},

PCRE 4-813}7] $18] i-StarTaq Maxime RT-PCR PreMix
kit (iNtRON, Korea)& |43}t

RT-PCRe| A= template RNAE 3 21, ZF primer (10 pmol/
DE 1 p1¥ FL31Y, 15118 DWE Yol AZ -2 volume
& 20412 3] RT-PCR ¥H&-& F43tAck whg 22L& 95T
ol 4} 587} predenaturation, 46°C 3057k Reverse transcription,
94°C 547} Inactivation of reverse transcriptase, 95 ColA] 10
%, 55CellM 10%, 72°Coll A 3027ke] vhg-& 403] wHEg &
FHEZA 0 Z 72TCoA 1027 final extention F3F L& AXNEE
stk 5% 28-S #dsr] st ZF PCR AES 1.8%
agarose geloll Al W71 EE AN F AAE $4sked,
Aino®] PCR 5% 4HE 504 bp, Akabane| PCR 5% 4M&
417 bp, Chuzan®] PCR 5% 4+E 305 bp, BVDS] PCR 5%
AHE 284 bp HOWIEE FHAstTh

4, HAxet HAt

yerzzel AL 45245 9 92003) 844
A g Faste] Algsich

W) 22X 2} tachyzoites”} coating® slided] 12+ A2 3
MY BEEH(S, 9 7HEEAE BT A
%, 22} 34l 2 Fluorescein-label® A E thA] ¥H3-A17) o}
+ A3 F, -70C] EEF<l IFA antigen coating slide &
AU foil £4E W7 F 1087 F4s9h vE3A2 7t
7 ¥A& serum diluting bufferZ B4 343H o) XE &
49 544 Ao g4 2000 S48 HE EHE Z
wello] 12~15p1¥ Hol=A & & chamberd slideE ¥
X 37CelA 3087 WHEAIFTE #HE F IxFA rinse buffer
o 1087 923 EF, A3 3 test wellol & Fluorescein-la-
beled Goat anti-Bovine IgG(1:80)& 12~15 14 "ol
th Al F slideE Adlo] E718 Adis AL, o]
coating¥] 2] 932 WA T coating® 9] 7HFAE =71E pa-
per towelZ A} 731t} Slideol mounting fluidE 2~34-&
Holx ) & cover glassE BT HFAw AT A
(x200, x400).

Control well®] & G4 A3 4 A9 Ao|r}
stadok 5he, 20080 S|M | AP BFE A €A A
I ¥ Zxe 3 JeEliE FHoZ AHs
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1) X2t S7 22 ZAKRBT) Y AIEH SH HHE HAL
(STAT)

FA #E A g © Adw ¥ dedep] HANE
A 22AZ2 A vy 2 S SAUE AdEh
2297 S W AR A 83 3019k 22
ANV E) 30«18 EF3A 4% ool SHE 2S¢
UM, o] & F A SH2E 77 B A AlPR
23 W AAE HAAMS 84 80414041201 10 11 -
5p11:1002.2 343 ANFH SHAA(=HsAAGHH ) 2
ml® S £33, 34 wi$rF z2H2h 1:25 - 1:50 - 1:100 - 1:200 -
1:4002.2 =A 3te 37.5T F27]0l| A 48417+ 57t ZF2HA]
A F FAE 71ELE AP RAHF T AT 94, 2003).

2) M ZA

FAt Hols BEARES HALE A8 fAS AF s ¥
o ujx] 2 Brucella agar(Difcoyoll 2|3 =28 § 5~10% CO;
candle jar] W 37T 827] ol 7Y ol |&ch wid
S Z2Y ¥, 13 I, oxidase, catalase, urease, nitrate re-
duction, 71X 44 5, indol testS F3 A3t

(Alton &, 1975).
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1. |4 Yo HRMBIE AME

4 Fob A Aol A LA Fab BAS- 274F0) A 32
F1L7%)7 NEH S3 vhe HAZ BRAduge] #ly
A, Ak Blo} 325 F 125(37.5%)7F Al AL A3 1R
Aepgol FAF At F, F4F LA 27459 /-4 Hlo} 32
= AA 3065F 3 445(14.3%)0N4 BFAdehyo] FHER
THTable 1). & HFdehie] dxd BAE&2 2006 E
23.0%2 =& zhe Bo|tl I & 2007(15.7%), 2008(5.8%)
2 s

2. {4 EfOF ROl HAt

FAF Hiol 3255 FARE Az, HRARY by 2y 124
(37.5%), & wlo]B A AAM (RS Y 37+ES 7Y 49)
781(21.8%), otolimulo)E 2 18(3.1%), A34F 18(3.1%), €
ol "4} 11#(34.4%)2 FAHUT) ofFbuplntel 2l B #
Ztelg e vAEHUL, B3 #HL BVDVS F3o|,
BVDVS} U 2222 BVDVS #AE 5 48dA EA=HAU
o, BVDVSF BEA Y B3 g EASHA @yt =
gl eaEels Ah 1¥HAA B ZHLE UYL
ol e FAHA G AUTHTable 2).

T3 RT-PCR AAL A% 17195 A7+ BVDVE 284 bp,
AinoViE 504 bpell A 3 F AHE-E st (Fig. 1, Fig. 2),
BEAgFe g wjx] 2 Brucella agarel A 1~2 mm<] ¢
, ¥

ok @ e geroz AAFHAUTKFg 3).

Table 1. The result of Brucella positive cases in the aborted cow and fetus during the past 4-years

2005 2006 2007 2008 Total
Farm Heads Farm Heads Farm Heads Farm Heads Farm Heads

Test’ 2 5 32 64 66 127 50 78 150 274

Cow Positive 0 0 4 11 6 16 3 5 13 32
(%) 0 0 12.5 17.2 9.1 12.6 6.0 6.4 8.7 11.7

Test 4 7 4 10 4 7 6 8 18 32

Fetus Positive 1 1 2 6 2 5 0 0 5 12
(%) 25.0 143 50.0 60.0 50.0 71.4 0 0 27.8 375

Test 6 12 36 74 70 134 56 86 168 306

Total Positive 1 1 6 17 8 21 3 5 18 44
(%) 16.7 8.3 16.7 23.0 114 15.7 54 5.8 10.7 14.3

" Tube agglutination test of aborted cow serum.
" Microbiological test of B. abortus.
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Table 2. Examination of the fetus causes by abortion

Name of Korean beef Dairy cattle  Total
disease cattle (%) (%) (%)
Brucella 12 (48.0) - 12 (37.5)
BVDV’ 2( 8.0) 1(14.3) 3(9.5)
BVDV-+fungi 1( 4.0 - 1(3.1)
BVDV-+neospora - 1(14.3) 1(3.1)
BVDV+cleft palate 2 ( 8.0) = 2(62)
AinoV 1( 4.0) - 1(3.1)
Goiter 1( 4.0) - 1(3.1)
AkabaneV - - -
ChunzanV - - -
Neospora - - -
Unknown abortion 6 (24.0) 5(71.4)  11(34.4)
Total 25 (100) 7 (100) 32 (100)

(%): Prevalence of diseaes= number of positive of disease/
number of fetuses.
" Bovine Viral diahrrea virus.

284 bp =»

Fig. 1. Agarose gel electrophoresis showing BVD virus-specific
PCR amplication (284 bp) generated by RT-PCR using
BVD primers. Lane M: 100bp DNA ladder, Lane 1, 6:
positive control, Lane 5: negative control, Lane 3, 4, 7,
8. BVDV positive, Lane 2: BVDV negative.

3.4 Hob g st
4 fAke 4d A ke H 4l E< AA 168571
(A A F7F 150+74F ok 71 18)F 3~5¥ 0] 29% 7}

(17%), 6~89°] 63%57H38%), 9~11¥0] 373%57H22%), 12~
2490] 395 7H23%)E, T2 A5H 4 Aol s
o} BRdepd B4 Frkel 9 2 @92 AA 18% H
3~590°| 85 7H44%), 6~8U°] 5%57H28%), 9~11¥°] 357}
(17%), 12~24°] 257K11%)E E3d) st Aoz et
I THFig. 4).

504 bp =

Fig. 2. Agarose gel electrophoresis showing Aino virus-specific
PCR amplication (504 bp) generated by RT-PCR using
Aino primers. Lane M: 100 bp DNA ladder, Lane 1:
positive control, Lane N: negative control, Lane 2, 3, 4,
5. Aino virus positive

Fig. 3. Incubation of Brucella abortus (L: Blood agar, R: Brucella
agar)

A frabe] AR 2 A3 A 306F(Fa BAAS
274F+fAt "ot B3 32F)8 Ak daE 2~34171 235
21(76.8%) .2 #1H A riTable 3). o] & 4 Blobe] B& 32
T8 WA A, 2347 233(71.8%) 2.8 e HAT, #
Ab A9 274%E AAE A3} 2~3417F 21228(77.3%) 2.8
#el= ik

HRAY SR P 49 A3y 2 d3d AA
4455 A A3 2~347} 30F(68.1%)E &= At
o] F f4k glote] B 1258 HANE A 2~3417) 95
(75%) & A=A, F4F TS 3255 gAe 23 2~3
A7t 215(65.6%) 2 B<¢15] A tH(Table 3).

& frate] dAdEE 2 A2 A 30654 24
¥ 2745+44F "HoF B3 3278 AAE A3E g4l 151~
2504 % o] 1717(56%) & 1= ci(Table 4). ©] & {4t ©)
ok B 32%5 ZAF & A3, 151~2509FH o] 2374(71.8%)
o7 AT, F4F AP 274FE HANS A 151~
2509 H o} 14871(54%)2.2 =T

BRAZ FHE FAd 29 J4l IHE 2 d3e A
Al 4455 AAE AT 15125049 % 0] 30F(68.1%) &2l
=3tk o] F 2t vlole] B& 125& HAMRE A3 151~250
o] 107(83.3%) FASRNL, Fid A 3258 HAG
A} 151~2504 % o] 205(62.5%) A=Ak

ARG FEE UA dEks AuEd AA 168% 7 F 205
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Fig. 4. Comparison of abortion and brucellosis Positive farm during the past 4 years in Chonnam province.
Table 3. Comparison of age between abortion and Brucella positive cow
Age Abortion Brucella positive
of cow Fetus Cow Total Fetus Cow Total
1 0 10 ( 3.6) 10( 3.2) 0 0 0
2 10(31.2) 95 (34.6) 105 (34.3) 6 (50) 8 (25) 14 (31.8)
3 13 (40.6) 117 (42.7) 130 (42.4) 3(25) 13 (40.6) 16 (36.3)
4 8(25) 37 (13.5) 45(14.7) 2(16.6) 7(21.8) 9(20.4)
5 1(3.1) 14( 5.1) 15( 4.9 1( 8.3) 4(12.5) 5(11.3)
6 0 1(0.3) 1(0.3) 0 0 0
Total(%) 32 (100) 274 (100) 306 (100) 12 (100) 32 (100) 44 (100)
Table 4. Comparison of conceptional days between abortion and Brucella positive cow
Days of Abortion Brucella positive
conception Fetus Cow Total Fetus Cow Total
<150 7(21.8) 95 (34.6) 102 (33.3) 2(16.6) 6 (18.7) 8 (18.1)
151~250 23 (71.8) 148 (54) 171 (55.8) 10 (83.3) 20 (62.5) 30 (68.1)
251< 2(62) 31(11.3) 33 (10.7) 0 6(18.7) 6 (13.6)
Total(%) 32 (100) 274 (100) 306 (100) 12 (100) 32 (100) 44 (100)
o]&t A F7H7F 1285 7H76%) &, 20~50F AMS 5717t 26 =k
F7H16%), S0F ©1F A& F7t 145 7H8%)E A1 R} FY 2 FUHE WALE & A AR B
oh BRde 4 AA 18%7F F 2057 old AR FUHIA FAz 4 A F ZAIF9 olFo] 5728%), AL 14

13 57K72%), 50F U AL F7HA 55 7H28%)2 &< (5%), 9% B8 127(67%) 22 FAHAT
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1 & AEES ) A S 459%E B S-S HAtky B

Tatgnh B A7olA 4k gloke) e 37.5%8 3}

Ao BEdagd] o &, shA], Aok W Aste] o] RS HAME AAE BAch £8 2 4d

& oA A FA b gk g polAe] B P&l 143%2 Vet

B AYA fAaSern
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George, 1995).

BEAGFE BF 80| glon, &5 wl L B. abor-
tus, RAVE B. suis, B - 2% B, melitensis, '\ B. canis
o] & 7Z+d = (Jhon 5, 1988; George, 1995), oA 7
A3 I BFAetgS 49 B abortusSt NS B. canis
+ %wOIE}(Ol 5, 1961; A 5, 1988; & 5, 1999).

ARARS F2 Z0] AoA Y4l '5“5}7](6~87H%;1_)°ﬂ iy
%‘3 o] % YA A = Eute] gFo] SlolE FiH= A
= % A% & AL g, 8 2dE &8 ‘Er'"br"
o] AFY BFivt Hol ThE 715 AdY 4E2 ok
o]9)e] Yut Ao 2= FAAA <} el &o] ASEM,

l

Ak
2 2 S Ao Y F3ol A, il E L
g ¥ —‘?—l%ﬁz% Yo 71tkJhon , 1988; George, 1995).

4 BRAIL Avch, dntg, W3E, 54,
59 It E 2HEHALY, TF, A E, Bt §5 A9
et A A3k A tHGodfroid 5, 2005). $-2luekel A&
19553 8 FAioA XS0 AN 5, 1959),

I % AHHOR AEAQ) wA)g Kooyt 19843 5B &= Al
FE AGo)a Swrzog WAt AFEE 1985 REH 2
E A oo Bedety SUPAY-E A s 2001
Well 2AAI7 vk YT, 2006; & 5, 2006; A F, 2007).
2 e A9 1990 o] F 353F A 912F7bA] F
7}sltdzt 20003 R E = el M T F7hskr] Alzbs 2004
5,853%, 2005 17,690%F, 2006\ 25457F & HAey W
A-gol F7kslal A &, 2007).

B Ae] azEe & o 2w AYE A7l A8
2005358 2008 37kx] A 2w 18557kl A g HAk
EHO} PNEE AR fatm B-ES AW AAE dAEA

T, 15057 fAe dol & 274%F00 A BRARYES
ij\}o}cl CIRTARS R B =

FAF Bopol A fAakEE Fu(&ule)g AN, ool kul
olHAZEFE, F344, olytuhilg)E AN A, Luteld
A (TS Efé 3IF+EE 729 4F)2 7AE AA
21.8%% AA3A 20%00 A Avpolg A PY o] LAY ST
I HIF F F5(2006)9] B} FAE AAE eI
vRAdzpgs B3 72498 A A=A Fsich

Sahin 5(2008) 4% Ao 22e &3 WS AL A
3 B2} PYEL 35%, 4t Blote HRAshy wA g
2% BISUY, & 5(2006)S HEdet HAELS 30.6%,

ZF, 98

£ (Table 1), ©)+= 2008 A% Ak &0l 9] B4
A& 0.5%0 thulste] @A 3] F& FRARA BFAdeY
o] Fatel WAl Fo AAIUTES AAtete Aatetr A7
Hrh

2 fake AR A "I HE 7)(2002) 6~8Y9
N2%E #A ebgh 1@14.6}%"“4 2 AFAME fFi-&
Bozl Ao L W AL 7 6~8U9 7 38%
7} B s §AN 23S BRh ol S AR B4
5 I tFd 7%, R 2EHA, F5% 0E
AL AL A5 952 2 2 IAFE7 WobA e A
Aol Hls] fAF Ay o] io}%iﬁ Ao 2 Aztdch

A 2 APl wE 2SS Kim 5(2005)2 76%9} &
oA, #8(2007)2 58%<) /\Oll/\i 2~3H]°1] Avo] WAy 3L TH
I B2IEAch B AFelA AA {4 B F4 2
AHLE F2 2~-3HE AA Y 76%A FAHALH, BEA
2 P A A AP LS AA Y 72%¢A 2~3M
wAEtHTh oo Axe AR AMS EXe FHEH F
ARETEE F Uo7t o' A9] v go] B9V LR 3
Ak =3 7(2002)2 Y717+ T 151~250 %l 51%7}
e dosle Ao By, & dFelME 151~
2504 %) A 56%7} fAto] M T, BRAe) A9 &
2b ANYH-E B 151~250U ) 68%7} f-atel WA A

é?‘%l%iv} ol HFEAglgo] ZA4kg-o] thitel, ¢

Ao F2 {4 do7ith= ZA(Jhon F, 1988; George,
1995)9} U X 8}t

AR TR A S-S A EY 205 o3t AR AL
& E27) AN 76%E AR AL, B E’éiﬂr g gt
2%E AR ATk 0|9 72 A FK AME B2 F 20
Foojgke] AR F7F AR AN F7HY) dosE 2 A 8
7] gEoiw, =g dog FAIEA, BEAy AL F=
A% AE, 9% 79 59 246 % Aoz ARHTh

Crawford 5(1979)2 7% THol BRAdzle] 71 F2
3 Yol o, I 5(2007)2 FA 7k T A
S AERAS A8 AR AYdME 9% 7Y 57.7%, F
W AAAME 97 Y 46.2%, 99 74 353%TT BT
St ol £ AFAM ¥ Frhe] A S B4E
A AF 7Y 28%, A o] 67%SHe Aol E Ho A
g Aol Ul Ef Ao Hlgte 49 o]Fo] BA F5S
A A}sEAL Slth. 4, Sheahan 5(2002)°] oAM= A FHE
#A-5 Tt BRAdeye] BT A7t 12.5~29%
22 3 BIoE fASE A3E HAh

<
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T A NN BRAT P 21EN ¥ A3
ohjel, A Ao} & BedEe) B 2343 4o )
B 5Ye A 71E ABE B8 & 9 HOR ARBT

2 =

A AdbellA] 2005 5-E] 2008'A74A] 187] F7bell Al 42
[e]
ar

A& #AF Hiol 3258 W E §4F dd@s 2aEEy,
TS 4ozl 15070 F7he] 4 2745 A BHRAe) ZFES

FAk Blote] F4F 19 AAY B, & HEAeyo] 124
(37.5%), & siolel 2 Ag o] 72(19.0%), otolmutel el
181(3.1%)7F A& U 2t glot @ H48 4ozl el
vRAz9S AAS A9 185 7H11%) 445 (14%)1 A A&
Heoh

Fatol AR A 1685570 € HAES 6~8Yl 63
l==7}(38%)§ F2 J8de ohaslgy, AMS Y B E

128*=7}(76%)7} 205 ol8tE AMSEAL Ao, HF
E}‘Ml 2% FAF A7 LA 151~250L8 Bl 68.1%E 7+
otk 94 ﬁ“@ 7t & AR S 18%7HE AN A
FE= A2 o|Fo] 57(28%), U EEol 124(67%), A
A 17(5%)°1 ATk

]

ol Axte g Aol & Bedepye] axkAd W
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