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ABSTRACT

AR BRI R

The Formosan sika deer (Cervus nippon taiouanus) has been

reintroduced into Kenting National Park for several years. Because their habitat overlap
with the pasturing areas of livestock, it is essential to monitor infectious diseases, in
particular zoonoses, to ensure the success of the reintroduction. The disease of the deer
was monitored for five years from 2007 to 2011. Each year 50 to 134 individuals were
recalled from the field for routine examination. The single cervical intradermal
tuberculin test (ITT) and serum ELISA for Mycobacterium bovis antibody (TB-ELISA)
were preformed to monitor bovine tuberculosis. The serum ELISA for Mycobacterium
avium subsp. paratuberculosis (MAP) antibody (ParaTB-ELISA) and fecal polymerase
chain reaction (PCR) for MAP antigen (ParaTB-PCR) were performed to monitor
paratuberculosis. Serum rapid slide agglutination (Brucella-RA) was conducted to
monitor brucellosis. Fecal flotation test and Showa’s liver fluke egg detection test were
used to monitor gastrointestinal parasites infestation. Blood samples were collected to
check for parasite infection. All the tested deer/samples came out negative in ITT,
TB-ELISA, ParaTB-ELISA, ParaTB-PCR, Brucella-RA, and parasite tests. The serum
competitive ELISA for malignant catarrhal fever (MCF) antibody (MCF-ELISA) and
ovine herpesvirus-2 specific primers by PCR amplification to detect MCF antigen
(MCF-PCR) were done to monitor the MCF. The positive rate was 12.1% (14/116) for
MCF-ELISA during 2007-2009, but all of the 58 individuals sampled were negative for
MCF-PCR in 2008. Tick infestation rates were 16.0% (8/50), 9.7% (6/62) and 10.1%
(7/69) in 2007, 2009 and 2010, respectively. In 2007 6.0% (3/50) and in 2010 4.3%
(3/69) of the deer have mild anemia and hypoproteinemia due to tick infestation as
shown in the hematological and serum biochemical examinations. During the 5-year
investigation, 19 dead individuals were subjected to necropsy and histopathological
examinations. Findings showed six bitten by dogs, three killed by illegal proaching,
three ran over by wvehicles, two with severe tick infestation, two died due to
cerebrospinal nematodiasis, two were calves dehydrated and/or with hypothermia, one
with capture myopathy and enterotoxemia, and one with pneumonia and malnutrition.
The results revealed that the reintroduced deer may have parasite infestation but are not
threatened by serious viral or bacterial infections.
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National Park, Taiwan

RIS

BABY HBERA ZEEER > RS
Hﬁﬁ%ﬁﬁﬂ%muﬁﬁ°§Tl% NEE
AFYEFAESS  EHEIEE 1984 50T
2% HENE YIRS TIERAEERT]
HET2ERIEREZEFH (NBEE
AR T N EEREE 1999) o BENMEIERE
BAZY)  NEEHNBCEIHREEEF 1-2 X
BRI E - CH N B E B PR
WEEZIA ~ ARAREIR A 3 A 8 BT - 195
Pt (BMEESE 1991, SOk 1992)  ZA1
HEABAERADV > HATESRAT - it
a7 KA AN EIRE 2 > SR REEER A
B SR » IS B R S R

o S R L S

BRI M AR N A RE > S E S
MR O B i (s 2 B M S R
B o AN TS EMIHENY) Z TEFE T B

OO LATEB RIS > DB o EH w5 2 (5% > &
ﬁi%%Z%ﬁﬁﬁﬁig(%ﬂ%l%&
Cook 1999, Flach 2003) - Aylit » Az T
E(mwwﬂ)%ﬁm;/ﬁﬁﬁ(@mm
nippon taiouanus) A5 i B HIVE — (o] B 14: i
5 DME Byl 1T iEE N BT A Bl ale £
B o

LB TT A

~ i EZ I EHE LR

5 2007 228 2011 G EHE TEF AEEN



S FRIER  TREEDN - JT5REE > BIHE

ISR S BB ERCERIR A S
REA S ETTERE L 331 JHEEEIERE
(2007 4 50 & > 2008 4F 58 F > 2009 4F 62 F
2010 4 69 §5 » 2011 4 92 §H) DARSETATIR
HIEGA > 19 HEE - BT EREE IR
F At R E S A T Xylazine 1.5 mg A
Ketamine 2.0 mg HILIALE ST % » 1T SR
AEEREE -

T SRR R

HREAEERESE (TT) J5E - 3
AifAt 5 4- 4 [o]3 331 GHREEE » AR KL
W BI4E 12 2 PPD (Purified protein
derivatives, bovine) 0.1 mL » A 7246 /NIF{& R
3R BE A AT B S S B A I
HIFsbo 1 - fERIH SRt

TRl E Diks B (TB-ELISA) 75
[ > ¥ 2009 FEA1 2010 44 [m R & 5 @ e
20 95 » Jz 2011 4 92 g3t 132 5H » H STEFARER
Ifil » > BEEIET - LAEEEY Bionote A SR E
2~ AniGen BTB Ab ELISA &4f » {RE TR
BHE 2 BRIE 20 B R Rl o A B SE
(Mycobacterium bovis) #iAg -

=~ RIS R

#2010 A vl 92 GHREEE - DUAEY ID
VET ~EFr4EE> ID Screen®  Paratuberculosis
Indirect Confirmation test #3EsE=4H » (KELFRFT
SIHE ZIRED R A R T RIS E DS
(ParaTB-ELISA) -

i 2010 ¥ 10 HE S E A DA
MP Biomedicals /5] 4: &Y FastDNA®
SPIN Kit for Soil fgfgE4H » R H{EHIERAHZE
R ER AR PV R H RIS AR RS
DNA - H{T PCR & A &l 45 % & bl
(ParaTB-PCR) -

Y~ AR AR E R R

BRI 5 FEA A3 331 THREE AR -
Dz g R e e s e 2 Em AR

10

(Brucella abortus) #1/2¢Z5E] New Jersey Hig
B ERMAAEARE (Brucella melitensis) #t
FRoENR > BT R BRI IE (rapid slide
agglutination, Brucella-RA) » g A fE A7 G AR
FRTIAS « 7 20-25°C N RAME — B2k
—HRES  WHUEREINHALE - BIVRDIRNEESE
FH R - SR R -

T SEMER AR

¥+ 2007 £ 49 §H ~ 2008 4 42 GEAI 2009
4F 25 Pk 116 FHA[REEMERA - DAEE]
VMRD &= & 2 E MR E (Malignant
Catarrhal Fever, MCF) i3RI 2 s i
(competetitive ELISA, cELISA) E4H - faflE
MRt #disG (MCF-ELISA) -

iy 2008 fF¥f 58 FHEEE MK » 275
Baxter & (1993) &3k 2J57% » DL OVHV-2 2
Fr Z Mol 5T HE RS0 E
(nested-PCR, 1 st PCR: 556/755 PCR, TEHAZE
Y1k 422bp; Nested PCR: 556/555 PCR - FEHA
7 Y) Ky 238bp) - BRI A M MR 2L
(malignant catarrhal fever) % & ¥l &
(MCF-PCR) -

N~ BRI

A Eaiad - H 2007 % 2011 F&
6 AR 11 A > WA Bl M EEHARAE— 2 E
& > SRR EE 10-40 £ 5 4L 116 iR
B - DU AR ENEE A= i &2 U
tadsE (Showa’s liver fluke egg detection test)
Tt A fwar A snas Oy -

MR A aafn s - STt E B 2 REE
5 4k 331 BHZ MUREEAS - Bk R AR
FeER g BN TR A RIIRE &
@AY -

HharEantads - ¥R 5 5% 331 G [H|
ZEE - RIERERAR N - e E A S AR
(WEERy ~ B) 234 - REEEEN IR
(Gubitol, Z&ZE) {72588 > B 2011 4
L TRRE AL LIESETR Ivomece (faff# Merck

B AR O — AR B



Sharp&Dohme B.V.#l# »
THOTESS -

R padR aein - ¥R REE A EIRT -
Ter s BRI B A fE i 4 R 4 & (cerebrospinal
nematodiasis) 24k o

ZERE SR ) E

t - RERE

¥} Lt 5 4R34, 331 THHG A [OIREE  HARRE
1% B SFEFARER 1L - L EDTA HukE - —J71H PAIf
WA H E M (Sysmex-F-820, TOA
Medical Electronics) #1752 B il iR 2 fg &
(complete blood counts - FIFE4LIMERE RBC -
H EkE WBC ~ 4L 2 {H Hb ~ %5t PCV
ALIMEBRFEEY ~ RIMAEE 0 EIRIE TPP ~ @4
HITRE Fibrinogen FIMEHEH FEfad) » DA
EORIRE A ME - %% - BUKIIEER RS
FH -

J\ o~ B R R

¥ Fuft 5 3% 331 MY A [BIREE 2 105
LA AR5 7t %  (Kodak edtachem DT 60,
Eastman Kodak Co.) #/TIMFATIHEE (AST ~
LDH ~ GGT) FIEZhEE (BUN - Creatinine) f&
% DEHREE /T - BUIREAREE -

U~ RE SR A
El 2007 4.2 2011 A 4L 19 BHSETEE:
HEITE IR PG S B A A - DI ST -

— ~ HE AT E YR 2 B

BEGEZEDH] (ITT A1 TB-ELISA) ~ &
4ERZIREL N (ParaTB-ELISA F1 ParaTB-PCR)
FATRARE P B (Brucella-RA) » A A fifz
EEH 22 -

T EMER AL B
PRGBS 75 E > MCF-ELISA [SME2AE
2007 ~ 2008 {1 2009 4437k 16.3% (8/49)

e

RABESEH_O—ZHEE - 2EE

AR BRI R

7.1% (3/42)F1 12.0% (3/25) » &35 12.1%
(14/116) - FE4 iR s B 77 1 > 2008 4 58 TH 7 i1l
& MCF-PCR f@fgte 2 pa i
=~ TS

EFE(FEF SR S aie & T 4
eSS EA IS i

AN A Edn & ITH » (F 3 TREEdk 2 5
A HEZLRNFE 1 78 2007 FHTHERE
USRI ARG (22.2%) » 2008 E—EN4 -
2010 A1 2011 fF++ THIRHFERE(E 5 & 26 F &S
el > B BEIRIR A S B REN
2010 4FE Lz R SRR (19.6%) -

EiSA RS E T mE - 5 2007 2
2011 FF4EETA 19 SR BEE TSR (A0
HEERRATH) - (£ 2010 330 2 A RKEE
“REarE o H 2011 HUL 2 SEEINVE 1 UEE
TERESFEAIFIET -

2

MY~ MREEFIME (LR

H 2007 ££ % 2011 FF45ET 331 §H 2 Se%E M
W Red (CBC) MIMUEHE e » 4552
{4 2007 -7 6.0% (3/50) F1 2010 4 4.3%
(3/69) R B2 PR B i B A2 T1T] 2 B 11 AR
E A IME - HERFEENREE 2 SIEMm R - iR
ARFEZRE - N/ DB SN R Or
JEAIPR/K A 4R 7K (RBC ~ PCV ~ Hb ~
Fibrinogen 55 Ft15)) » 75/ VSR & HEHIER it
R ERIIR B MA R Y GCT EME(ER
& ({EH: AST #1 LDH JEMEIER) SURE;
REFAILALE RS T AST F1/2¢ LDH JEME(E R
= ((HE GGT JEMAEIES) -

h -~ RE SR

H 2007 ££2 2011 £R307 19 BISLURESE
HEITEI - ENIRAIHSRE S e - 2
SERAIZR 2 -

e

11



S FRIER  TREEDN - JT5REE > BIHE

# 1. 52007220114 7 [0lE & 7 BE SRR (%) E10

R 2007 2008 2009 2010 2011
HE R | ETRE (| B ttIH o HE  FE
BEINE  22.2 0 0 0 15.0 0 26 194 0 N
sk oo (8/36)  (0/14)  (0/44)  (0/14)  (6/40)  (0/22)  (L38)  (6/31)  (0/92)
=

: 16.0 (8/50 0 (0/58
o (8/50) (0/58)

9.7 (6/62)

10.1 (7/69) 0 (0/92)

fHIH - BXtIEfHEEE R B AR o SR &5 - H

FHEREREE B RN & E 2 ERE © N« SRS

# 2. 520074 2 201 VE IR T HIkRRE & 2 RN 2B

R

ezl (BHED)

2007  SESETTIADG
2008  FEAMIRQ) - FAm(L)

2009  JAR(2) ~ FTEEHLRE(IRSE) MIRGEEMIE(L)

2010 fm(1) ~ FRARR(L) ~ BREEEEAETA(2) ~ HEH RACRERAE(2) ~ 17 E 6% B A R /K (1)
2011 Jm(2) ~ AR - BEESMESLE) ~ WIEREEA A /K (1) ~ FiRATEER EQ)

GERZI ~ BIGSAZIR AR AR BT B 89
B E 2 NELmEELYE > — BE AR
MRk (BkE 1986, HEHFASE 2004, Balseiro
et al. 2008, Griffin 2004 ) » H REEZL 9 HAES
FEAR & A HIA 2 E#E (Cook 1999,
Flach 2003) - &&= ~ ¢ ~ BE/NE A =7
PR 354 (R7KEE 1986, F575% 1988, =
BOR 2001, EOMEE 2007) - (R 0 BEZRETI
ZEBCREE 1987 8 AR TR AEHI
A SR S GEAZ IR AR AR B A TR H
B AN 2/ D — IO TR TH4ER
HERE (RAxEFE 1992 Z#HEFE
1991) - {HREEAN & R AT E 2 K45 [ AW
{EREZ it H Bt g e A & e s
2b  SERCEE IR B o B EIR B LB IER
MEET SRR ER Y EEIREHAE
JLEA(ERE - RIS = E A S
W RAHLE - BT RR A EZEE LR
CERZIF R AR BN CELS 25 kg FEE R
DR 2 e 5 2010 f£A[E 7 92 FHREEE A
ParaTB-ELIS #@Eaf18(E ParaTB-PCR faks o
W RRIG IR INERR M BB TERA
EEEL-EERE AT LB ELRE (8%
e~ BISSIOR AR AR D) » JER—E e
TR SR G SR IEFFHEE R
A —F o HECREE AN S EH I =R EIYR R
JBNAZ VR B B AL B (R » 55 T R S

12

W EAt B B A S B -

EMERMAEREE R 2R EIET
o RF - MFEMLEREEREE © B2
FHESE AMEEAREE R EEY) - R
SCRE ~ 4LRE - HRREBUGEREI T H AR ERER
ERZME (Metzler 1991, Baxter 1993, Tham
1997) - E&4F 2002 £ (Chen et al. 2007) F1
2007 ££ (Huang et al. 2009) J{EHG{CRESEER
HIETIRB > MAEERE ~ LUFEAIE M A R
(MCF-PCR 1 MCF-ELISA Pifstalntg &5
M) - (EfEER 2R B o ARIRATEE N =BT
& 2007-2009 =4F Z M5t 0 A
MCF-ELISA fiifgf5E2E » {H4% 2008 4 58 5H
Z 1% MCF-PCR #ij5inEg Az 202t - BUr
B IRURE & B BRI AR R (R AR
TEBERE T > HRRAE SRR » B
TR R (DL 3 R e S R A R =

EFESEEMN T - MRT At
1987 FiH AR TR EEZS » BREEE
ZIMER R e 5 Rttt - B{EF L
& o NE & E A B ' N RCE Z 9]
(1987-1992 ) » & A B &M H I5E 4R 85
4 (BkHES 1992) - HREESHEEE
A2 FEREINA R S RS 4R a5 e O
(BIEEE 1991) HIE FRES K 2B EFFEM
Be: 2-3 X1% - H 1993 F#E S5 - FFEH]
L BTG  C R -

EEAL LS S R



Y CRERE d 2 A 2~ 3R 4AH 2002 £
HIHESE 1 BEEC 2 BEE » (HEFLE
86 DHREEEIMMAEWHI - HRFELEZ
EEE R RS2 50.0% (38/76) » (1 1% B4 fit
a3 B 11 H A0l 2 REE - B 2008 fFfE AL
S QA B D 2 BEER RS - HA 4 51
REEREETAEMIET « EHREFEC R
HRE > HEES UM (1500-6500/€) [H]
RFEMERE > BEDERZEHIEERS £
2003-2009 ¥ A [ EHITEDS » BEANH
H—ERUER » (HaS AR - B 2010 fE¥
GO EEFREER I - [F0F 2 TE 5 F &M
(ivomectin) - HEZATE 2011 4F 92 THA RIREE >
YO REBERE A (HI A R A R R
Bz - 540 By rt R Ebs - 5 2004
FERERE S A H e B8Rk 2 EERAE
EUHIRBRAE RN SR - AL 5 R
IRFFEF > H]A 2010 ] RERA 2009 28 AR
St A I bR F 2 REEA 19.4%
(6/31) REEERN: -

R REAR Em T AR ~ °F - RS HERE
INE R AL ~ AliBsAORS 238 - PSR e
B~ AR ~ BAEE SR RS REmR
EREHAERTRE (BiEsIVEEReE) K2
EnEhYA R - BUAYHE 2 PR T 5 = 0
WEEEYIR LAY (EEFFE 1990, & &
B 1989, Flach 2003) - Efjite(EREE 1987
FBAR TR EE  HEFZSETREEH
T o PERFEHRG A FEsR a2 AR - 280 2010 4
H 2 SR SSRGS A A B AAIR S
Z¥4E > H 2011 SEAEAR A 1 BISE T REE
IR AR A g > R R B R [0l 2 B
TR A T S L B AR AT -

BLH P& (Fokh % 1985, ZIHESE
1991, SokESE 1992) ZHIEEELES > 41 5 4F
KA EBEE 2 MRENIEELEmE  RT
/D8 R R DRI B i B AR T 2 RS R A i R
HIMAESS » Her SHHE B RESIMmEE - B
TREFI IR AN A G H A E R e R e S
PRI 5185 B R RO 28 850E - (hepatogenous

SE{;

RABESEH_O—ZHEE - 2EE

AR BRI R

photosensitization) (FAf4REZE 1981) - (HEFHLEE
ELFEEIRE Y I BT oRREREH
HEYIM S [ZETRT - BIIRERE 2w - &
R A EE R E AR A AR & ~ PR/K ST ERAL
RIS - P RS B MR K B A I 2R &
RS > AFE RS OR o B AR AR DA -

HRHEE R - BFIE AT 5 AR ZIET
JR ALY RIS AR AR T KRS
el B AR R ~ B ARIHG: - HBH 550

FEE MR At B BRI
=

EETRz 2B R ERAEZHFE
£ (R - MlErRALRER) BUAY > (HIGAER S8
VI E R T A M 2 RS Ry T
ERR (A0~ gk ~ BAR) TR REE
BROREE © BRI EE B B IR Hh 32 - 2R
B LS EEYIRERESNEIETHE -

s

ARSI B 5 R s A A A
B RER A A B ITSE  RRGR®
PRIITIAAT » BB R R SRR PR ER B2
FeE N AR - B
W= i B R AR SR A - R -

5[ FISRR

WEEEEEF R TR AEEHR - 1999 - 2
TR B R R E ST E - NBGD
EEFR TR AEEEE RS T
A5 102 5F - £ 122 H -

F&F - RERR - Eed - e - 1988 - BE
PRI SRR - EEEHE
EeEarardl 51:65-78 -

FE&F ~ e~ FHEPE - 1990 - GIEH

[ EE B2 A A BE4A IR 83 0E (Cerebrospinal setariasis)

ZEERMPREE 2 i - 2SS gy

13



S SRR - GREEDN > JT5REE > BIHE

¥y 55:53-58 -

SRk - 1986 - GIEREE LR 2T LT
TRERERE ~ IR o B E RO B SR B L
PEEREEA R S e ESE 12:323~328 -

SOKEE ~ BITEEE - MR - SRR - Z5HAE
MRIAHE - 1992 - SIEMGIERER TR BRI
ARG RHVEEIL(I. 2B T Bl A E B A Y
B REORIE) - WEENEEER TR
EEH R R E TS 84 9% 42 H -

PRIRPE ~ Sk~ S55R0E ~ TREMR ~ & -
SRR ~ =EE - FIER - REE - 'Y
7 o 1981 - RS ERTIFRMDLRUE 2 H15E
(IR Z IR ~ BRI K A S HLER
ZW7e - EREETE R G g 36:19-22-

FHEIR - 2001 © BIGEHZ I BT EAE G5 7L
FREZ R - BB RERERENTZEAT 89
FEREERE RS 0 82 H -

BN SEH - FARE - R SRR
IS HE - 2007 - 2006 SFEEHYIAA AT EA
MBS - TBItR (RS g
Fa BTt s 42:21-28 -

BEE - FHE - MESR - BT - Bl
SRS - 1989 - EEMIE R RGO IR ER T
EAEE 2 P ERAITTE o P EEREENEE R G
15:227-232

TEHRAL ~ SR - IR ~ B2 - SR
FE4R R - 2004 - BIEF A AL A5EX
TP EEDURER Z RN PR - 5B R 520
&£ 30:56-63 °

SITES ~ SRION ~ ZEHIE ~ 255 - 1991 - 3R
TR AE R A BB R B IR
fst&- /T EE RS - NBEEEREER
THRAEEHRREHTRERESE 79
g7 0 1-29 ©

14

oL - 15 - F% - i - 1985 - &
NG ICRE Z MREANT ST NEBRLERE R
THERAEEHREREIEREEE 18
R 0 228-246 -

Balseiro A., J. F. Garcia Marin, P. Solano, J. M.
Garrido and J. M. Prieto. 2008. Histopathological
classification of lesions observed in natural cases
of paratuberculosis in free-ranging fallow deer
(Dama dama). Jounal of Comparative Pathology
138(4): 180-188.

Baxter S. I, I. Pow, A. Bridgen and H. W. Reid. 1993.
PCR detection of the sheep-associated agent of
malignant catarrhal fever. Arch Virology
132(1-2):145-159.

Chen S.P,, M. C. Lee, Y. F. Sun, C. M. Chen, P.C.
Yang and I. C. Cheng. 2007. Short
communication: Malignant catarrhal fever
associated with caprine Herpesvirus-2 infection
in captive formosan Sika Deer in Taiwan. Taiwan
Veterinary Journal 33:162-166.

Cook R. A. 1999. Mycobacterium bovis infection of
cervids : diagnosis, treatment, and control. In :
Fowler and Miller : Zoo and Wild Animal
Medicine, 4th ed., W.B. Saunders Co. 650-657.

Flach E. 2003. Cervidae and tragulidae. In : Flowler M.
E . and R. E. Miller, ed. Zoo and Wild Animal
Medicine, 5th ed., W.B. Saunders Co., U.K.
634-649.

Griffin J. F. T., D. N. Chinn and C. D. Rodgers. 2004.
Diagnostic strategies and outcomes on three New
Zealand outbreaks of bovine tuberculosis.
Tuberculosis 84:293-302.

Huang C. C., T. C. Chang, C. D. Chang and Y. H. Wu.
2009. Ovine Herpesvirus-2 in association with
naturally occurring malignant catarrhal fever in
captive Formosan sika deer (Cervus nippon
taiouanus) in Taiwan.The Taiwan Journal of
Veterinary Medicine and Animal Husbandry
spring semina. 37.

Metzler A. E. The malignant catarrhal fever complex.
Comparative Immunology, Microbiology and
Infectious Disease 14(2):107-124. 1991.

Tham K. M. 1997. Molecular and clinicopathological
diagnosis of malignant catarrhal fever in cattle,
deer and buffalo in New Zealand. Veterinary
Record 141:303-306.

R AESR _O— —FE + a5 M



