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Abstract

Toxoplasma gondii is an important zoonotic agent that can infect all species of birds and mammals.
Toxoplasmosis should be an important research subject in Taipei Zoo for the large number of animals the
Zoo houses and visitors it receives all year-round. Muscle samples from dead animal bodies covering 171
individuals from 89 species were collected in Taipei Zoo from 1999 to 2001. DNA was extracted and the
toxoplasma B1 gene was amplified using semi-nest polymerase chain reaction. Further gene sequencing
and gene aligning and analysis were performed for the positive samples. There were 14 animals (8.2%)
showing suspected positive PCR results, including seven nicobar pigeons (Caloenas nicobarica), one
victoria crowned pigeon (Goura Victoria), one southern cassowary (Casuarius casuarius), one great
flamingo (Phoenicopterus ruber), one lesser flamingo (Phoenicopterus minor), one Chilean flamingo
(Phoenicopterus chilensis), one eastern gray kangaroo (Macropus giganteus) and one domestic rabbit
(Oryctolagus cuniculus). Among these 14 samples, two samples, specifically from gray kangaroo and
victoria crowned pigeon, were successfully sequenced and confirmed to be afflicted by Toxoplasma
gondii. The study proved the occurrence of toxoplasma infection in animals in Taipei Zoo, and the result
can be used as a reference for disease diagnosis and prevention.
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BRIIRE B A RS AT A A BRI R AR L » L
HAE SR e B TR E S A 0 CHRR
BV 5 0% mh % 6 AR R A A T A —
H:A%78 1 (Dubey 2009) © 34+ » BPIEAYIE
B2 o BEIR R R BN 2 B S 0 ARG
IF > 2B AERIRIENR - (HifFgeaH » H—uk
Vot 5 = A b AL s R REUR 5 | 3% i EELE
IR > Bl LB Rl (Macropodidaes) LA K ABFE H
(Columbiformes)&)¥7) (Moré et al. 2010; Miller
et al. 2003; Dubey et al. 2002) -
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2000R L ToxoB1 1995R)E%522% ij A ZHHf52
Mk (Sakae et al. 2012) » LI IR A iE
% FE (semi-nested PCR)METTHINR » SR EVIIZ
M B R/ IVES 419 bp ©

=~ BN AN R

o P A S U S LS S TR T35 - 38—
RIEHE AR P 5 pl R DNA BIA Sul 10 X
PCR buffer, 4pl 2.5mM dNTP, 2ul 10uM
ToxoB1 1576 F primer, 2 pl 10 pM ToxoBl1
2000R primer, 0.3ul GenTaq Plus (5U/ul) LAk
TRZRERK 317l 0 (EREEEAESS Sopl o B
&l H $8 5 fE % (T GRADIENT, Biometra
Gmbh, Germany) » $7lEEFZE © 94°CHIZA 5 7y
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Wy E % - LIS IS BEE DNA FHEULE
(QIAquick, QIAGEN, Netherlands)Z£HY » %)
THFEEBEEYRIEROERAR (B
At B) HEITER o e > NCBI ik
(http://www.ncbi.nlm.nih.gov) _F3#{T Blast 43
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1. VKT REUREATE AR A © M: 100 bp BRIREEEE 5 P B PRSI 5 N: BETEEIR S Lane 1 B
K s Lane 2: /MRS  Lane 3: #EZ FIRRTEAE + Lane 4: #%35488 : Lane 5 BRI AHALES : Lane 6; %Y
FIRLHES 5 Lane 7: JKESEL 5 Lane 8: #kEA8 (AIAERE) -

Fig. 1. The suspected positive PCR samples. M: 100 bp ladder marker; P: positive control; N: negative
control. Lanel: southern cassowary; Lane2: lesser flamingo; Lane 3: victoria crowned pigeon; Lane 4:
nicobar pigeon; Lane 5: great flamingo; Lane 6: Chilean flamingo; Lane 7: gray kangaroo; Lane 8:
nicobar pigeon (different individual).

2. BUKDITEEEIZTEZ AR - M: 100 bp BEIREFRS 5 P: PRSI 5 N: BEPESIE ; Lanel &
Lane 5: NFAEFRIA%EG 5 Lane 6: L o

Fig. 2. The suspected positive PCR samples. M: 100 bp ladder marker; P: positive control; N: negative
control. Lanel-5: different nicobar pigeon individuals; Lane 6: domestic rabbit.
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10 20 30 40 50
F9  TGCACCTTTCGGACCTCAACAACCGTGCAAAAGGATCGCCATCTGGTGTC 50
12 Covvin 41
60 70 80 90 100
F9  TCTTCAAGCGTCAAAACGAACTATCTGTATATCTCTCAAGGAGGACTGGC 100
L 91
110 120 130 140 150
F9  AACCTGGTGTCGACAACAGAACAGCTGCAGTCCGGAAATAGAAAGCCATG 150
L 141
160 170 180 190 200
F9  AGGCACTCCAACGGGCGAGTAGCACCTGAGGAGATACAAACTGCTAAACG 200
D/ 191
210 220 230 240 250
F9  GTCCGGGTGAAACAATAGAGAGTACTAGAACGTCGCCGTTACTGCCCAGT 250
D/ 241
260 270 280 290 300
F9  TGTCATGCCATTGACGTAGACCCAGAAATGAGGCGAGAAATTAATATTGT 300
122 275
F9 T 301

122 -

3. DNA GEJFAEIR o FO: #EZ FREas 5 122: IAREL o BIRFFIRCRAH RIS » MeHTiRis 122 %€
et RIS RL T vk PIRE £ etk

Fig. 3. The DNA sequencing result. F9: victoria crowned pigeon; 122: gray kangaroo. The dot symbolizes
the same deoxyribonucleic acid base and the dash symbolizes clutter signal whose base could not be read.
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By R X — I AR B e ) o il 4 K ) 3
77 RS AT IEMYIREIHET - (ERE] 88
£ 90 FRFEMARABNELEEA » AR
NBFEE A E) > 1~ 2 HFI7~8 AW
NN AL A (7% o Gt R ar 2T - RIR
FIEA 5 I 12 = 9% &k U & (oocyst) 11 /& ft
(sporulate) » N HiAFZE thER{E 6°C-36" CHUER
Bith > SAEsINEEN] LIfFIE% 46 K (Dubey
2009)» (I Ik = 5% A1 A\ FIED ) 2 [l (545 12 fiE
1F 0 BN LA 3R -

= ARk SR G Y A BB B R B R E Y &
BRI IL TR o SZ TR EIY) T RE HH B A R IR
FEARELEE © R0 ~ FROR IR ~ TEB) ) T RE ~ #8
RIS ~ IRE SHFS IS (Miller et al. 2003) ©
LA BRI 4% B G 75 A i iy HE BT RZ 128
SRIETC (Moré et al. 2010) © A5 H BhPEG 5
I mb P R IER IR LTS A ~ 1R
L B AR 2y - R e AR
B BN 5 ERIE (Dubey 2002) © 5 &3iE A] LL{5 F
sulfadiazine-pyrimethamine 3¢ clindamycin 25
& (Miller et al. 2003) o A& B ffr i HH A KRR AR
Bl 25 FI|nn et oy » BERIE T RHIMIER ARIER A
A% > (HE RS RIS 7 Il gt - AE
BRI BRI B LA BRI 2% o
HHRA R FE 2 A 1999-2001 A& LTz E)
YIIEAF 2 LB IR B A » B IREIl K 7% [
F SRR Z F o SR A BTG ACRE R
15 IR B 2 > BRILAAHESRSE - )
P bk B REL R, B A R A7 T 71 5 8 SE U R B
A DIFIAaZE 2 -

N FRE R A MR TN
/B 419 bp 0 BRDIGTERREES PCR EEYIA/IN
PIEAT 419 bp B SOBREEEUG1E < KER7>

R PR BN R KB PCR MM H AR ZEY)
B 2 (BB HGE) » B ISR LA
TP o 38 A LA 2 §E Rk RE Fe i B I E BB VKB
R RIEASEIEEE(E 1 Lane 3 and 7) © 1
PCR i e &/ i [t K ] RE 2 A% WL A ER AT
AN & 0 = ki A 2 R AR © HoAthE ek
FACER Jirt AT 72 KT 55 RE e 98 Meg Bl BV K 26 Bl LA
FH > HEW PCR ZEVIFE B — F ERIEY) ° (BfER
B B A A E— R — (A {5 8 th
ST BT E - AR A G o 1
T PR AL SRR 1 B P B AR B AT DATS B —
I Bh V) &G rTREAI MR » e 8 ok A e ) 38
7 o

7E B B Y)Y R AR BRI #fE 2 B 5 e /S Y
Fe 9IS LT o3 A7 > S8 BB — RH & % = 3
(Burg et al., 1989) FH{AEE$23L 100% RH
SBERAY | E/ N I SR S Ho Al
o {1 356 AT AR - L ERTRY 11 AL KT 11 (Su et al.
2006 ) o HI RS A RTE 2 Fll 5 7 ol AH 8k A
IR = 5 a2 5 B S BN 1> BT H
fih 3 B 75 1k LA R AR G0 5 WL g aE - B -
multilocus PCR-RFLP markers (Su et al. 2006)
3¢ microsatellite markers (Ajzenberg et al.
2005) » i& s H ekt A nl LIRSS I 771 -

W E SRR (de Camps et al. 2008; Choi et al.
1987; Murata 1989; Sedlak and Bartova 2006;
Silva et al. 2001) #tB)Y)EIHY 5 5% R/ AR A
DM 7555 - PCR 2 A B — )2
S (RS IR RAEIR S T - #EBe RS E
St RiEZ22 2 (Basso et al. 2005; Harrison
et al. 2007; Kenny et al. 2002; Sedla’k et al.
2004) » [AIFRE /T &L A IR LS & (Basso et al.
2007) ~ f%FEEE (Harrison et al. 2007; Kenny et
al. 2002; Peléez et al. 2011; Sedla’k et al. 2004)
FIAEP) 34T (Pena et al. 2011) L [RIZ2H -
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1t de Camps “&{F& 1B BIYE BP0
HEE S R A T o A R BB 2R
% 61.8% (de Camps et al. 2008) ° Murata 775§
B HAEYIE 25 AR MEEATE
2 £ 2 I (Murata 1989) © Parameswaran 2§
TEELL PCR J7 il 1 i sth s A LA )
FIRHARERAS (B ~ /DA > 3830 46 A 12
L5 (Parameswaran et al. 2010) © 38 LA 92 EE
RS B B A AR B PCR
(IS SRAHIE o B2 BAMENY) > Murata (11175 £
A A SR R AL R R S R 5 1 2 L At 5 )
YIFEE (14.8%) (Murata 1989) ; ifi i PCR fiff
FERIRE BB R B RS M A L P A A
VIR 3.7% (3/81) °

AN EFAET AR RIS 2 A - ARF5E
(1 fdz B8 72 16 B8 T Bh W 1) 1L I v 25 B HE Y
DNA > DU 3 AU Gl g8 S AL € Frry 75 X
BB LA AR 5 A% 8 o Lo > AR AT
NSRRI A — € R IMmE BRI TES » A
e ERISERIE N ARG IEE 230 PCR 2
PERG R+ HLATREFTA 5520 B N R AL A7 i
& o B LA RERR R B S AR
fREETL (tissue cyst) » FTLARMEAG I o SHoFER
AR R AR LA » IR LB ERE
PERER - BRI A — B R B B AR F B A L
IS > SRS SR IREETE: > R Eh ) B
(AR I BETE ) o [N LA SR RESIC & 8 4
AT IS EHAIE - FERETE RE SR L BN Y RIBIY) = &
RIS o

N RERE B AR B A A BB 2R
MG S 4 E" A BEHYEY S 5 s nT RS
HAARRRHAR R > e REY R 'R
I OP 5 ) 3R B (Sedlak and Bértova
2006) > K LI e gk S v e ER D 5 8R ad R
B (de Camps et al. 2008) ° {54 £ bk LAY

BBV 5 AR BRI

YRR HE K B RIS (Sedlak and Bartova
2006) * HALTIVRIRSN SRS MIE R IT A
37% (Lin et al. 1998) » {F =% &3 H % I fEwy &=
i o

BHE-RiERELEEEBERHGZ
B (Columba livia) iy = % B4 IIEH —ERY
FEATAR (Tsai et al. 2006)» Hi a8 + F e F
WK B R RS 5 J gt = AR e o E B SE4G
PCR 52 BRIk 205 I — & = I 827 9|
FEZIIHE 2 FIIRE e AR RN T & o

EERNGERTEA YISV A bR
WIE I E ST » AT RS v RE 2 R B A L )
YR &) R oL R R A D RIRIR
S B AR A U BT Y HARVE U 5 1%
& R AT BE B s A Ve T EIIR BT A
AR > e B KB YIIZRE &) 5] 2K B
L AEET IR 5 th 2 RO o DR AdE R SR
HYE (2155 2009) FEREENY) > BRI &
Y R B SR AE B » By I 2150
it (2155 2009) < A SCRRFE I LL 50krads HYRE
SHRGIEET > o] LIARS 57 20 % (Dubey et
al 1996 ; Dubey et al 1998) ° F ¥} FZRIE iR b2
(AR ~ B AT i B ol R 2% s R R U 7 5K
ML 70°C 10 4388 L) | LIFAREH S A (Dubey
2009) °

71 SRR

! http://www.cdc.gov/parasites/toxoplasmosis/

2 http://www.ibms.sinica.edu.tw/core/sequence/
web/main08-3.html#html6_3q6

BIHRAT ~ RIIE ~ 250 ~ BHELE - 2009 < 2
N —ESEEGYE - A\ S s ERw
WRPRFE G158 I < 17 B e i A= F i i il
[RIHHRR © 343-347 H -
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