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Deer can be one of the susceptible animals to bovine infectious diseases, and thus, may play a role either as
a reservoir or amplifier host for spreading the diseases to other species such as cattle and goat. This study
was conducted to determine the serum antibodies to bacterial infectious diseases for brucellosis, tuber-
culosis (TB), paratuberculosis (Johne’s disease) in deer. Serum samples were randomly collected from 78
deer from 31 farms at Jeonbuk province, and 7 wild water deer from Jeonbuk wild animal treatment center
during 2005 to 2007, respectively. Four farm deer (5.1%) showed antibodies to tuberculosis using Antigen
Rapid Bovine TB Ab Test Kit. One elk (1.3%) and one wild water deer had antibodies for paratuber-
culosis. Antibody against Brucellosis was not detected in tube agglutination test (TAT) and enzyme-linked
immunosorbent assay (ELISA). These data suggest that caution should be applied to inspection of velvet,
deer blood and meat for human consumption from deer because of zoonotic bacterial diseases in deer. In
addition, farmed deer can be a transmissible host for zoonotic disease to diary or raising farm.
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Table 1. The number of deer samples (farmed deer and wild deer) used in this study in local city/town of Jeonbuk province

Farmed deer Wild deer
Area Gunsan Gimje Buan Tksan Jeongeup Wildlife treatment center
Farms 31 7 6 6 6 6
Heads 78 15% 1312 2412 147 12 7

'Elk, 2Sika deer, *Red deer
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Table 2. Results of ELISA assay for brucellosis with farmed and wild water deer

An No. of Calculation value
ea
Samples  Positive (%) <0 0-2.0 2.0-4.0 40-60 6.0-80 8.0-10.0 >10.0
Farm deer 8 0 2 41 3 TN SO L
Gunsan 15 0 6 7 1 1
Gimje 13 0 6 6 i
Buan 24 0 5 17 1 1
Tksan 14 0 3 10 1
Jeongeup 12 0 2 7 2 1
Water deer 7 0 1 5 1
Table 3. Seroprevalence of tuberculosis and paratuberculosis in farmed and water deer
Tuberculosis Paratuberculosis
Area s?ngljefs Negative (% Positive (% Positive (% S/P ratio titer
154 t1 1]
egative (%) ositive (%) ositive (%) <0 ; 0025 2025
Farm deer 78 74 (94.9) 46D a3y T R D
Gunsan 15 14 (93.3) 16.7) 0 13 2
Gimje 13 12091.7) 1(8.3) 0 13
Buan 24 23 (95.8) 1(4.2) 1(4.2) 22 1 %039
Iksan 14 14 (100) 0 0 12 2
Jeongeup 12 11 (90.9) 109.1) 0 11 1
Water deer 7 7 (100) . 0 1(14.3) 5 1 1180

*ELISA test positive, ¢ ’S/P ratio Titer of positive

APt opY L A Fgukgol YTk ¥4
S8 2 AWAOIA mekstA EelE ¢ 3% F 2%

£ BARSOIT YuA 1RE dagion 4 e
32 80l IF(IE AT o) AT SITHTable 3)

23 QUIY B FyS

ASE ARE 785 F 15 7HED, 15744, 1.3%)9}
opY it 75 F 157F FAH o2 RIE I rkTable
3). Yoz ARSE AR 775 2 3k 65 4o
2 3=

BRAsEe fact BN A&Yos wyH

o] Z4kelo] We AXH £AE Js)T 9lrk. 19969
H2AlE WA wH5o|E WAL Ak Frleitrt
% 9 AR B AEEA Fojslrt 2AE
o2 A 20059Ee] P WS S wE
F24s] B2 FYER7} ZrlstgoU 20061
28 105 o4 A5 7he] A7 AT AN ERA 7
Ashe 2A0lth ALE HIE ok SAIFI} BE

Aty o] u A 2 2Fg-ste] AdAge] € 4= Utk
HojAl ol9t BAE W =EE0] RIEIL Y1
(Boeer 5, 1980) YA54S WERR] 3 9l o
AEe) BRFAANAE B2 FAE0] HREIN Yo
(Drew 5, 1992). <=5l A H2A 2} WAE HAS 7

& HAAEYS 58 o]83to] AR A3 % 61.9%
oA e UEhT AEUD & %020 o3
5% 319 v} ¢ th(Erdenebaatar &, 2002). o} |5
N M= YRS A mlerstA 9L vehd A
% A 99 o Y 2%E 2% HAREHA
TATE AAste] It A T 34 wHol HS
o ol 3t A AR starA H F< ELISAZAL
JHE HE 408 IRIEGeH, ol e B
S 3K Etter2} Drew, 2006) -3-AFst 234 Th

= 22 LdAgo] 19139 FZE F4] By of
T A7V AR AT E 3] HAsH= AA
ojth. =5t #A AbgoA] AL o5te] o &
Tt AA 7S HYER AT ks F7 LH
3l G A A A 9] AHS- L HIV/AIDS ez dyo]
ZF7FetaL Qlol F8A4d0] thAl A7) HAL glen(= §,
1998), 2002 322 FHoA AR EHE 43 15
oAl A WA Ao oidf Hirr} QI THKim 5,




ASAE H o mEh oM & AlFA el it

x4

gk
3

0:
o

ol 253

2002). A0 7HEE7E AR 19708 o] AEy
ol Aol A wudsio ool
PO WAT ol AAY LR Alsol 3t Haje
X}@(Fltzgerald 5, 2000) 9 9-Z¥7td(Palmer &
2002)°] oigt W& H317} 9 ¢lchWhiting=} Tessaro,
1994).

2 QA7 AT ASAS £ 45004 A9
sHol ol A ob F_EM £ =5 §422 ek
AL 0|43t 7ho] AW EL] AL PPD testo}
NES Sol 4o m}a} 234 2o

FAurgel

(Fitzgerald &,
wojof & A d
S 710 Shersig) del A5k B
shle 2otk Aol & Z2ABe RaolAt o
7180 AL Fote] ZELE MESL 9lon 3t
F B3 HYE S 913 ELISAHA S AJ3E 2
AT ARE Y] 9= 2009l A7) Eol A Al A
Ao 2AEThT sy Aol weh gro @ e}
e 4714 gAYl Wastele Bo) pAUE
o} 9429] Aol A vlEAl] 0 8 MPYE R O] A

O]

o E

A5 WMo ol g}l AlGa e HASES AHAM: =
83 ORL e Ao gA gthPalmer §,
1999).

2UBE A AAH LR WA ow A 3
o}A| Crohn’s diseas (CD)& WA} 7= Ao daA
5001 b8 e JYEA oLt A4 EAYE of
71e YA dttJuste 5, 2008). oA LAY
de worn FHolME A7E, Fee 2 2= o
o] axofl A HARE A3t 10% We)o) FAd&o] yE
HTHA 5. 1997). =92 A% A5S giales
AR A3 Sk AR Rl 38 A o
) 6957 FHe) Ass AR ATOIAL e
Aok Fgutg A 7L ElEo] ARgo] 8y
of ZAdol US5S & 4 2UckStehman, 1996). o] vt
of ZA7ZE Ab5e] HWE FxHS uRste Y
RS Fole] 2y Ao Aol HIE 9
van Kooten -5, 2006). -2yzto| A 9] Al 2y
g3t R 1993W % A% o|A] sika deer, 0]
FEENAY FARIZL 14 & Bojok(wl) 5,
2006). ©] AtollM= ARSARE 157(1.3%)} oFA 11
2P 157} el A3k gro] s ulmA we oA
22 SIS ALSARE 155 Aoz Rk

o AR F5LS daz Felx oYk

AN

AL A, Bedet 9 eud 5 AR 95E
gAY Aol Qe SEolu, Aot 2L A1
Z5o] WS Aust dAAZ 28 4 ook o}
2hA] S rele] Az Al Ale] A A u g
AR Aol et %71 wel7h asitha 3 4 Yk

2 E

S AFSTE ol 1ElE tjalom BEMalw
28, avge] i I Fdes AL 2005
ARE 20070 BH 7850] ASAST} oY ERX|
2AECA FH 759 opgiehe] RS
3 ¥ 7t Aol st WA L 2ARISIEL 2
Ay 2R digh A At Bite BE 54
oz mAE 9t A A= Bolst= 7ho] A
NAEE ol 43t AAPIA Alg 45(5.1%)004 44
8-S UEhdl e 4% T 27 FARSCIRAL YA
= 77 d=e) d=rjel2 vebth aulEel 3
7t 2At A= A 170k op TPty 1ol oFd
o] AnkE gl T 4 At

o4y oy mEhlE T Aol qolA 4o
A3 Aol tiet G4 P ZAR AT AR
o3 A % ‘)r\‘ o] = AR AAAH *Oﬂ/ﬂ
HE mAREA 48T 5

ﬂ.I

o] =F2 20079 HR(uS0EVeR) ] QYo
2 FFAFAGe AYS ol £3PHE AEU(No.
2009-0083689).

A% 2

Lo

[

Mo

43, A3k, aEle, FH, 25, B 1998, 471AY
o] $-As Ao et A8t A 12(1987-1996). =7t
A8 #) 21(1): 1-12.

788, Al Haddawi MH, 234, 7439, 2732, 934, o)%
5, Whhg 2001, &9 e P ECA Myco-
bacterium species ZFAZHE 2% multiplex PCR 7]
W, v gkee)5ha] 4] 41(4): 535-542.

A&, Ful2k 2000. A 58 Cervi parvum Cornu) 2] 4



254 | Ty HR 289 -

H

o

2% - RN - AN - ANS

R 24, =21 E 38R 32(1): 31-36.
A&, AAY, &35, o193 1997. 288 A
o8t whge] o8t 4 2 Rwke] A7 ko) ska)
=} 37(2): 349-358.

Aok, A, &2, e, 193, 240, Y.

2006. F-ZE(0vis musimon) LU A3 A1), sk

9J8t3) %] 46(3): 271-274.

233} 1993. Sika deer®] paratuberculosis A}¢3d-A3|

o e geisky B thEr oIl 33(4): 673-678.

233, o]E 4 1999. 5-80] S.D. A9 SHRY) €

3} Aeke] WA s 9% hFREHAA 14(1): 149-

152.

Y. 2007. In virrool) 3 =4 FEE9] A7) 24

B3} =2 FFEEER 20(2): 114-119.

oJ-&, o] &3k HAA. 2003. FulAl 4] F-9E A Fekd A4
4. d54FF8]A] 35(1): 52-56.

A4, o, AE, HEE, AT 1984, -7 Myco-
bactin &4 MMM, paratuberculosis)) £2)
. e 8hs]R] 24(1): 58-63.

Boeer WJ, Crawford RP, Hidalgo RJ, Robinson RM. 1980.
Small mammals and white-tailed deer as possible
reservoir hosts of Brucella abortus in Texas. ] Wildl
Dis 16(1): 19-24.

Drew ML, Jessup DA, Burr AA, Franti CE. 1992. Serologic
survey for brucellosis in feral swine, wild ruminants,
and black bear of California, 1977 To 1989. J Wildl
Dis 28(3): 355-363.

Erdenebaatar J, Sugar S, Yondondorj A, Nagabayashi T, Syuto
B, Watarai M, Makino S, Shirahata T. 2002. Sero-
logical differentiation of Brucella-vaccinated and -
infected domesticated animals by the agar gel imm-
unodiffusion test using Brucella polysaccharide in
Mongolia. J Vet Med Sci 64(9): 839-841.

Etter RP, Drew ML. 2006. Brucellosis in elk of eastern Idaho.
J Wildl Dis 42(2): 271-278.

Fitzgerald SD, Kaneene JB, Butler KL, Fierke JS, Schmitt
SM, Bruning-Fann CS, Mitcheil RR, Berry DE, Pay-
eur JB. 2000. Comparison of postmortem techniques
for the detection of Mycobacterium bovis in white-
tailed deer (Odocoileus virginianus). J Vet Diagn
Invest 12(4): 322-327.

Juste RA, Elguezabal N, Garrido JM, Pavon A, Geijo MV,

Sevilla I, Cabriada JL, Tejada A, Garcia-Campos F, Cas-

ado R, Ochotorena I, Izeta A, Greenstein RJ. 2008. On

HiE3],

C\)l—“:%] ﬁ’

o],

the prevalence of M. avium subspecies paratu-
berculosis DNA in the blood of healthy individuals
and patients with inflammatory bowel disease. PLoS
One 3(7): €2537.

Kim JH, Sohn HJ, Kang KI, Kim WI, An JS, Jean YH. 2002.
Mpycobacterium bovis infection in a farmed elk in
Korea. J Vet Sci 3(3): 163-166.

McCorquodale SM, DiGiacomo RF. 1985. The role of wild
north american ungulates in the epidemiology of bov-
ine brucellosis : a review. ] Wildl Dis 21(4): 351-357.

Palmer MV, Waters WR, Whipple DL. 2002. Lesion develop-
ment in white-tailed deer (Odocoileus virginianus)
experimentally infected with Mycobacterium bovis.
Vet Pathol 39(3): 334-340.

Palmer MV, Whipple DL, Olsen SC. 1999. Development of a
model of natural infection with Mycobacterium bovis
in white-tailed deer. J Wildl Dis 35(3): 450-457.

Palmer MV, Whpple DL, Waters WR. 2001. Tuberculin skin
testing in white-tailed deer (Odocoileus virginianus). J
Vet Diagn Invest 13(6): 530-533.

Stehman SM. 1996. Paratuberculosis in small ruminants, deer,
and South American camelids. Vet Clin North Am
Food Anim Prac 12(2): 441-455.

Uhart MM, Vila AR, Beade MS, Balcarce A, Karesh WB.
2003. Health evaluation of pampas deer (Ozotoceros
bezoarticus celer) at Campos del Tuyu Wildlife Re-
serve, Argentina. J Wildl Dis 39(4): 887-893.

van Kooten HC, Mackintosh CG, Koets AP. 2006. Intra-ute-
rine transmission of paratuberculosis(Johne’s disease)
in farmed red deer. N Z Vet J 54(1): 16-20.

Waters WR, Palmer MV, Slaughter RE, Jones SL, Pitzer JE,
Minion FC. 2006. Diagnostic implications of antigen-
induced gamma interferon production by blood leuko-
cytes from Mycobacterium bovis infected reindeer

(Rangifer tarandus). Clin Vaccine Immunol 13(1): 37-

44, ‘

Waters WR, Palmer MV, Whpple DL. 2002. Mycobacterium
bovis-infected white-tailed deer (Odocoileus virgini-
anus): detection of immunoglobulin specific tDLcrude
mycobacterial antigens by ELISA. J Vet Diagn Invest
14(6): 470-475.

Whiting TL, Tessaro SV. 1994. An abattoir study of tuber-
culosis in a herd of farmed elk. Can Vet J 35(8): 497-
501.



