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Investigation of Toxoplasma gondii infection
on stray cats in Daejeon
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This study was performed to evaluate the prevalence rate of Toxoplasma gondii on 217 stray cats in
Daejeon. The positive infection rate of 7. gondii was 15.7% in enzyme-linked immunosorbent assay
(ELISA), 12.4% in latex agglutination test (LAT), 14.7% in indirect immunofluorescent antibody test (IFA)
and 0.5% in polymerase chain reaction (PCR) respectively. In districts, Yuseong-gu was shown the highest
seropositive rate of 7. gondii as 31.8% in ELISA, 22.7% in LAT and 31.8% in IFA. In gender, the sero-
positive rate of female cats was slightly higher than that of male cats as 17.2% in ELISA, 15.2% in LAT,
15.2% in IFA and 1.0% in PCR. Cats captured in National science museum, detached house and apartment
was shown relatively high prevalence rate of 7. gondii.
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areba ol 2AR: A ele] Amepe] F4
A4 AFY(Trap-neuter-release program, TNR)Z} 17|35}

o] A Aaeolo] et EAZAES 7HE A
WE stersto] ApFEAY YT SEAYY oy

Aol et 7| 2ARE Bt ek

ME gl Hpe

HYsE

20094 49 13UE 20104 129 224714 2071Y
BoF TNR A $8317] 915 oA A4 52

Weo] £3) gud Angol 217k S o=
sheleh. WAL Aol o] AL 77t
S6.7% ThE ol uls) WES Bk TS AT
23.0%0] e 10.1%, 5+ 5.5% 81 =
T aeaolsich. Ameole] HERTL F70] 4%
2 WOk 4B 45.6%0]SirTable 1)

A = %
Aelsto] —20°Co A WYs Ry ik EAsH A

Table 1. Studied stray cats in Daejeon

District Male (%) Female (%) Total (%)
Dong-gu 9(7.6) 3(3.0) 12 (5.5)
Jung-gu 6(5.1) 4(4.0) 10 (4.6)
Seo-gu 30(25.4) 20 (20.2) 50 (23.0)
Yuseong-gu 13 (11.0) 9(9.1) 22 (10.1)
Daeduk-gu 60 (50.8) 63 (63.6) 123 (56.7)
Total 118 (54.4) 99 (45.6) 217 (100.0)
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AE S WA T miE 2413 S Aol "It
% 1,500 ppm o2 1027+ LHEe & 45AS 1
o] muloz AYx|5}o] eppendorf tubeo] 27l
56°Coll A 3021+ W53k Aejste] —20°ColA ¥F
Hypsto] ARSI

DNA Edl

ol Y genomic DNA+= EDTA A& st AE=Z
HE 100 ulE A #)5}o] DNeasy Blood & Tissue Kit

(Qiagen, Germany)S A}8-3}¢] F=3F% ]

Enzyme—linked immunosorbent assay (ELISA)

T. gondii®l T3t A A= ID Screen Toxoplasmosis
Indirect Kit (IDVET, France)E AFg-3}o] A|ZALe] AW
o ek A sc 2 AlRe] FHELE 450 mmollA
=439k

Indirect immunofluorescent

(IFA)

antibody test

T. gondii®] W& E<AH|(tachyzoite)’} ZHE &
Slol=(raaAtd AR A2)E ol8ssich
kATt 24 thREA 181l Anti- fehne IgG FITC
COHJugateL VMRD (USA)A} A& ©]-&33ich Bh3

7FHEAFE 1110022 343k 37°C v F7]of| 4]
33} 3087 vH2A]Z1 3 FITC conjugateS 7}35}o]
30427F RESAIZD ok FEEn| g o m ek lth

Latex agglutination test (LAT)

Toxo-MT kit (EIKEN Chemical, Japan)E A}-8-5}¢]
AzApe] Aol wet AN v BEL &
Aabo] 1A A HESSHE S4B 302 sl
2,1,05 9 09 &£02 3gom 1:32 o]AtoA &
A A Ao AT,

Polymerase chain reaction (PCR)

Target gene2 Stiles 5(1996)2] primere} A9} F
(19997} AAFE 2=z o2 PCRE 43513l om,
AccuPower PCR premix kit (Bioneer, Korea)= AM8-3}%1
t}. A7]9%52 Agilent DNA 1000 chipol| 5% At=1}
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A|9FES Y2 T Agilent 2100 bioanalyzer (Agilent Tech-
nologies, Germany) = 501 bp2] FEZALE-L 30138}t

A

HI

A W89 AT FA A HE52 SPSS (statistical
package for the social science)PC" 7 ZZ 1L
ol gstgom WM 7t AE L  testS AASIGTH

Z2 4

e
L
A
dm
>

o A9 oAl thHA| S AarcFo] 217F9] Eax
E A 544%, G 45.6%0| 3Tt o5 AT HE
= 3 kg OJARE 6 kg t|Rto] 63.1%5 AFA|SkAL Q)
o, 6 kg o]AT} 3 kg o] 7z 18.9%, 18.0%

Table 2. Gender distribution of stray cats in 217 cases by weight

and captured places
No. of cats (%)
Classification
Male Female Total

Weight

<3kg 19(16.1) 20(20.2) 39(18.0)

3kg <-<6kg 74(62.7)  63(63.6) 137(63.1)

=6kg 25(21.2) 16(16.2) 41(18.9)
Captured places

Park 12(10.2) 10(10.1)  22(10.1)

National science museum 4 (3.4) 4(4.0) 8(3.7)

Detached house 17(144) 14(141) 31(143)

Apartment 28(23.7) 22(222) 50(23.0)

University or school 3(2.5) 11 (11.1)  14(6.5)

Market or shopping center 11 (9.3) 9(9.1) 20(9.2)

Filtration plant 4(3.4) 8(8.1) 12 (5.5)

Others or unknown 39(33.1) 21(21.2) 60(27.6)
Total 118 (54.4) 99 (45.6) 217(100.0)

2 s dehon 1 Roli BANOE §9
5F#] FQFTHTable 2).

tol7F AL, 5

T} ELISA A} Aito| A §4-7F 31.8%=E 71 =
Al et o, o2 Al 20.0%, Y 12.2%, 5
T 10.0% 183 S 8.3% 92 e LATH
oA A7t 22.7%= 7P =4 vEE e, o
o AT 14.0%, HE T 10.6%, 2T 10.0% 181 =
T 83% 9= uEbHth [FA¥OA  FA+7)
31.8%= 7MY =A YEbst o, ohE2 A= 20.0%,
EI116.7%, 23 10.0% 212]3 Pt 9.8% 492
Uepron, FAZ R {05t 2fo]& HUTHP<0.05).
PCRYH oA A 2.0%= e THTable 3).

2t A vEbth 28y HA
Ut AdoletE tha Zpol7t glgl o,
2 fFostAl Utk ELISAHE 70|
172%% EA Uehson, 232 144%% el
LATHS g7lo] 152%=2 &7 yehgon, $7e
10.2%2 UElgt) [FAHS oFzlo] 152%=2 =7 1}
Ehton], 2712 144%2 UeRdth PCRYS oA
o gt 2.0%E EFITHTable 4).

2344y FABL FUFGt] 71 B
Vbt feha Bl s, P4l A

Table 3. District distribution of 7. gondii positive cases by ELISA, LAT, IFA and PCR in 217 stray cats

No. of positive (%)

District No. of cats

ELISA LAT IFA* PCR
Dong-gu 12 1(8.3) 1(8.3) 2 (16.7) 0(0.0)
Jung-gu 10 1(10.0) 1(10.0) 1(10.0) 0(0.0)
Seo-gu 50 10 (20.0) 7 (14.0) 10 (20.0) 1(2.0)
Yuseong-gu 22 7(31.8) 5(22.7) 7(31.8) 0(0.0)
Daeduk-gu 123 15 (12.2) 13 (10.6) 12 (9.8) 0(0.0)
Total 217 34 (15.7) 27 (12.4) 32 (14.7) 1(0.5)

*P<0.05
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Table 4. Gender distribution of 7. gondii positive cases by ELISA, LAT, IFA and PCR in 217 stray cats

No. of positive (%)

Gender No. of cats
ELISA LAT IFA PCR

Male 118 17 (14.4) 12 (10.2) 17 (14.4) 0(0.0)

Female 99 17 (17.2) 15(15.2) 15 (15.2) 1(1.0)

Total 217 34 (15.7) 27 (12.4) 32(14.7) 1(0.5)

Table 5. Captured places distribution of 7. gondii positive cases by ELISA, LAT, IFA and PCR in 217 stray cats

No. of positive (%)
Captured places No. of cats
ELISA LAT IFA PCR

Park 22 2(9.1) 1(4.5) 1(4.5) 0(0.0)

National science museum 8 3(37.5) 2(25.0) 3(37.5) 0(0.0)

Detached house 31 5(16.1) 309.7) 5(16.1) 0(0.0)

Apartment 50 11 (22.0) 11 (22.0) 10 (20.0) 1(2.0)

University or School 14 0(0.0) 0(0.0) 0(0.0) 0(0.0)

Market or Shopping center 20 3(15.0) 2(10.0) 2(10.0) 0(0.0)

Filtration plant 12 0(0.0) 0(0.0) 0(0.0) 0(0.0)

Others or unknown 60 10 (16.7) 8(13.3) 11 (18.3) 0(0.0)

Total 217 34 (15.7) 27(12.4) 32 (14.7) 1(0.5)
oteh ey Aol whet FARt ZE A A} A HEHA LATME HEd 35= 25uE e
© ok Hol7k ggom, BAMOE Fo% Hol7t  w, I F FAJHE AEH A9 2utelollck
a9t} wreba] H5E QFAo] Y2 9= 23ut](10.6%)= L}

ELISAH oA =& FSgafeto] 37.5%= 7 3
A YEgtow, oS oftE 22.0%, 7]k 9w
16.7%, =T 16.1%, A% 15.0% 221 3
9.1%= =9|& UedTh E3JL, LATHIF IFAR oA
= ELISAWH o wg HHE w9leh dstey 7
E A= 2ol7t ek PCREOIA = oFfE A9
oA 22l argFo] g ZHA o ARt A =] Gl ch(Table
5).

o Hl‘r

AR LE &

A ol wE HEES ELISA>IFASLAT>
PCR 40 & UEFYTHTable 3). & 50| &2 ELISA
oA HEH T gondiiol s LAT oA+
73.5%, IFA ' 88.2% 1231 PCR 'Y 2.9%7} 7
ZEHoH, 3] sAHLRE we [ogt ZolE
H G THP<0.001)(Table 6). =3, AZFo] o PCR
v A HEH T gondiiol o3l ELISA ¥, LAT
e 78] 31 [FA 92 100.0% HAEE= agi L
Elton, 33 FAHSE {FO5tATHP<0.01~
0.05)(Table 6). 37}A] @A HAMH oA ELISARHo|
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Byt eH(Table 6).

. Aol AL d‘dl‘lﬁ

o o m 4N
O o dlo o

Al H4% 5 9o 4
Eg, H2o FAH oA Fog s|Et mop
o1 713l wret Feol st AmeFolat i A
A7k FASA Z71E D ek webA] ASFEA
@715 T gondiiol] ther thAA ] ATeFo] <]
WY AHE 2ASHT ol RAY AR 2170}
2lo|t}. o] 2009~2010W% A e Zfo]

rr

= [e]
TNR 4120l Tesute]o] 28.4%o]u], 2k o]
Wt S6.7%2 1Y B RS AL 9

= o]2& 77 TNR AA Z 57.5%F AA|5HE
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Table 6. Comparison of ELISA, LAT, IFA and PCR analysis for detecting 7. gondii positive cases in 217 stray cats

Method ELISA (%) LAT (%) IFA (%) PCR (%)
ELISA 73.5 (25/34%)* 88.2 (30/34)* 2.9 (134)
LAT 92.6 (25/27)* 85.2 (23/27)* 373127
IFA 93.8 (30/32)* 71.9 (23/32)* 3.1(132)}
PCR 100.0 (1/1)" 100.0 (1/1)" 100.0 (1/1)"

*P<0.001, Tp< 0.05, 1P<0.01, *No. of positive using both row and column method/No. of positive using row method.

2 OE A7 B2 AR ST AF Al

g+, 2009; Al e 1%, 2010). BHA

AT 23.0%5 AlLlstar 1 9]9

Zh 3 FEES vasks A tha FErt 9ok
P

o] we Aoz eyttt daiekolol A|FH A
o)Al 3 kg o] ~6 kg m|Tto] 63.1%E AFA|SkAL Q)
th= e Zdaokolo] HyAFURE Atidozr W
O] 'l‘_f.——‘—ﬂ i =2

AsL 238, $A43} A& 5ol AF Jor A e
Agolet AZstc) 23 EE A VER LS A
Slal i ofmtE thr] oA 23.0%2 7Y W

K

53t o g = &Y A&S {9 PCRS =35}
9t} 71 AT} ELISA 9ol 15.7%2 714 =4 Lhe}
il ThS-S LAT, IFA “12]3l PCR 4=¢gon, B4
Hog e §o3t Jo]Z HPrHP<0.05~0.001).
= ELISA ol ofgt il 7(1989)9] AlF==
37.7%¢] Bl A WO H, Kim 5(2008)2] 7 7]
T B, A, FFAY 16.1%LE 7(2010)8] A-&A]
o 15.3%%} vt Aupgict o] AL 1A ol vls T.
gondii®] YA H-F-&o] ol Q7] WjEoz 4
. &E, LAT 2ol o5t Ak £(1999)9] e %l
T A9 26.7%0l Blal] A UERgoH, 31 5(2009)
O] A&A19 13.3%eh= Hls=stqith 12 al IFA H
of o3t I} (1989)9] 25.4%, A F(1999)]
33.9%0] vlsf WA yepsth o)A w3k, HALt o
o] FAE[-& ZpolR gk Ao g Azt
Ao WE A A9 T gondii 7FHE-2 ELISA
o] eFlo] 17.5%, =7l0] 14.4%=2 Yetgt o
(2010)f A= 527 18.6%, YA 12.5%E o]Hl A3}

¥

O

sl AvE Bolvh 2L T gondii FAE
< ELISA ¥l Abghe] F=AX|Ql ol ey T
ZF80] 22.0%, 16.1%& H|A & =7 Vel o]=
aLgFo)7k Hol& A7 golstal opEEo] A7
0] A9} 5ol w2 A AYo] oFste] A4 W&=Tt
FOMA HEEE w2 Ao=m 4Agich wehs 4a
Fole] MAeE s WHOR ofutE |9
argrolo] 22, FA43t o] Fado] lrkal gzt

1A 9-5L0] ZAR= ELISAZ} LATS} IFAR.C} =7
Uebsi o B g ELISA7F 7MY W=7 =& HEWH
© 2 HojZlth o]= Kim F(2008)] AR} 22 7
Foldtk PCR HEES 0.5%2 eI FA A
2 oje 9oJ3l 2ol B YTrHP<0.05~0.001). 1
U A9 32(1999)2] 5.3%, Kim 5(2008)2] 13.2% L2
I 71(2010)9] 36.1%%} w2 zfo7t Qe oA
olt1 Aol DNA & Al A¥S = ARE5HS
11(Burg 5, 1988; A€} 4l, 2001), Nested PCRZ A A]
SHA] gkt om(F, 2010) E3H 4 Ao WE AE
Apol(A e} 5, 2009) w2 AYZHE )

S, SaxAs Ade] SolidoA= PCRo| A
9] 100%9] Eolde Hojitti HiuEglons
(Stiles 5, 1996; Burg 5, 1989) Y17t&=7} 22 ELISA
o} Bo]k7} & PCRO| A AitE Hwgtrt H]
w2 A3 FHES ¢ 5 dogs AdEANL
ol AF ApolA vl i FHY

ol A2 AWE THE & wf dargtold AL

5 [e)

T. gondii ¥ o] WAL U<

=
2 7tAoF & AoR Hrt} gEo] Hiofo|E 7]
L AN AA T gondii7} LAE 7HsAdo] ABRE
T Jackele] T gondiio] gt HHE RAE ©]
Fol4 Bash gt wewtt
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