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Toxoplasma gondii is a species of parasitic protozoa in the genus Toxoplasma. The definitive host of T.
gondii is the cat, but the parasite can be carried by the vast majority of warm-blooded animals, including
humans. It is often found in the tissues of food animals including pigs and sheep. To determine the regional pre-
valence of infection with 7. gondii, bloods (n=300) from domestic pigs and tissues (n=200) from slaughter
pigs in Gyeongnam province were tested using an enzyme-linked immunosorbent assay (ELISA) and a
polymerase chain reaction (PCR) for detection of antibody and antigen. A total of 115 sero-positive pigs
were identified for a prevalence rate of 38.3%. Of the 50 herds from domestic pigs tested, 34 had at least
one sero-positive pig for a herd prevalence rate of 68.0%. Sero-positive rates of pigs in fattening farm were
higher than that of pigs in breeding company. Sero-positive rates of sows were higher than that of growing
pigs. Seasonally, sero-positive rates of pigs were highest in winter (80.0%) and lowest in spring (23.8%). Accor-
ding to farm size, sero-positive rates of pigs were higher in small size farms (<2,000) than that of big size
farms (>2,000). However, none of the bloods (n=300) from domestic pigs and tissues (n=200) from slaugh-
ter pigs were positive for 7. gondii specific DNA by PCR.
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M B2 o e @ o HA w7 e F aeel
2 H353 Qti(Dubey, 1994; Roghmann, 1999).
EAZHZuYL T gondii7} YAA|ZA] Al B SaEotznt A HARE S 2= dye test (DT), indir-
ollel thE LS EEE Y] BExd Q4T EH ect hemagglutination assay (IHA), modified direct agglu-
Ajolr}. thHE q1¢fo]e] B o g HiZH oocysto] tination test (MAT), ZL2] 3l enzyme linked immunosor-
LEEo g 7F9E 4 glo) Pix]= moko]o] B bent assay (ELISA) 5°] o SAAAHO 2= %]

o2 WiZH oocysto] LA B HAL FPH
wolq Eifetnte] FeEs Ao elgo
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A7, PCR 50| itk ofg] AxaEo] H=| o)A
T. gondii®] FFANHNE 2AFSE vE 9lom, A HAY
Z o)A+ ELISA, 18|31 FAHA Foll A= PCRO]
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o~ Al&skar Yool Ho] =t W yte] Wk
oh et Eae) SATACINE 71 587 AL
H 1 EQtiDubey %, 1995; Gamble 5, 2005; Lind 5,
1997; Waltman 5, 1984).

of ATE ATA ALg s o] Phste] HaZer
ohy RARES ZALT Solghelol oig 71
2 2ol B ol gt BEel LA 4
sy 7| 2ARE T

2009 1€l A 10E7HA] A 157 Al - -9
A AR 5057 4] 30072 D AlRE FREH
o 57 gel 1omE A2 @3 ohS NH
Sodium Heparin (Greiner Bio-One GmbH, Austria)©]
=0%U= ?ﬂ%/\l?ﬂﬁroﬂ N 3mlE 7510 FEH
AP Az 2 ARSI oH, FAL o Holdle U A
oA HS %E'BPO% WsRstAA FAHAL
Az ApgorolT,

HX 2=

20094 1€o)A 10€7+4] 7
of &st== WAl &5 ZF 300g4 20071

GA S 4740 =24
A7t

ZF 2= AlRER 1071 F-9IoA 0.5¢4 5 Sg=
of o] ¥ A8 5 o7]oll PBS SmlE

Jo] Aoz MET WE 9 &% 74 23
thS 3,000rpmol| A 1587F YAl Eejsla A3
to] ZA] FLHAL A 22 AME3FT

12 AN e oxe
tlo EOT o R
Olr

A S
ol
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k>
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S(ELISA)

EaZebaotel] o3t FARES 247 913

ELISA+= Toxoplasma gondii Antibody Test Kit Micro-

well ELISA Directions For Use In Swine (SafePath™
Laboratories, USA)E A2t @ AL YAlRe &
-20°Cof| Rgsto] ARg-sgl o o] ¥ % micro-
plateo]] 1:100.2 3|45 &% 100ulE microplateo] T
well#] F=510] 4204 1027 HHg-A| At Al 2
(1x)2.2 33] A& % plate] ZF wello] conjugate solu-
tion(anti-swine IgG peroxidase HRP) 100ul & EF35}o]
A0 1027 §H-AIZITE 1L 3 AR Y o= 33] A
2z & 7} wellof] 50ul2] chromogen solution (Chromogen
Tetramethylbenzidine, TMB) 100ul& £53}0] & 4
o] & tha A4 1087 ¥RAIH T 9h-& B4
AlZ17] 3l 50wl 9] stop solution (1 M phosphoric acid)
2 ZF wellof] 5731 the- 14 450/620nmo| A S5 =
5 Z7ste] Ans Axsigc
AAATHS) §EAS $I5te] QA2 Y (Toxoplas-
ma positive swine sera in buffer with preservative) 2] &
== 0.3 OD unitsE ol ZAY 231 SAYNZREH
(Toxoplasma negative swine sera in buffer with preserva-
tive)2] 34 %7} 0.3 OD units 2|7FS] plate2] 44Tt
& Qo] A3e DS AR FHE)
0.3014K) 74 o=, 03 njgkel A4 SHOR

74519 th(sensitivity 87%, specificity 100%).

SEZ A2 HYHS(PCR)

SHoHOZHE| DNA ££ : JMNoj|4] DNA =2 Leu-
cosep™ tube(Greiner Bio-One, Austria)o] Histopaque
(Sigma-Alorich, USA) 3ml& g1l 11 9o 559 &
He EPEA| Grs TR T2 1,300rpmof| 4] 304

A2t buffy coat 5= TR 5
PBS= 33] AJ23t th& AJ#E= DNA =71 E4] DN-
easy Mini kit (Quiagen, USA)E o|-8-5}0] =33t}

220=2EE DNA 25 : 994 DNA &2 15
vlﬂ ArZol 300ulE #|3}o] DNeasy Mini kit (Quia-
gen, USA)E o|-&35to] =33t

Primers : Primer+ Stiles 5(1996)©] 1123 B1 gene
O 7 H71AEL sense primer (T-1)2 5'-GGAACTG-
CATCCGTTCATGAG-3'(21bp)-E, antisense primer (T-
2)2 5'-CAGACGAATCACGGAACTG-3'(19bp)E A}
59t

PCR : DNA F<9 10ulo] 5X PCR buffer 10ul, 10mM
dNTP mixture 1ul, 20pm sense primer 1ul, 20pm anti-

sense primer 1ul, go Tag DNA polymerase (Invitrogen,
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USA) IWE A2 7ste] 2[5 Hhg-H 9] F 50ul
2 3%t} o] £§99-S thermocycler (Biometra, Ger-
many) ]| 4] 95°Co]| A 587} pre-denature A] 7] 1L ©] o] A
94°Col| Al 187t denaturation, 60°Cof|A] 137} annea-
ling @ 72°Col| A 187} polymerization HF3-2 1cycle
2 3} 35cycles AASFA L, FEAHOZ T2°ColA] 5

E7F extension FH-5-& 3}t

Agarose gel MJ|YS

PCRo|| 2J3}o] Z£Z% DNAE ethidium bromide (10
mg/ml)E 73t 1.5% agarose gelol] 7] 9G53}
gel T=7|(Bio-Rad, USA) 4ol 4| DNAS &HIs3ith

zZ o

ELISAE 0I8% T. gondii0] FHE

A A ASE7HE Hd SR ELISAY S
o] 43te] T. gondii®] FAHAALE Aldetgom & 50
7t % 34%7) 68% 71 FAolqieh A FEE A
Az F= 5 T 377 SR 60.0% %,
OFEZ} 45%7) = 31%717) o E er:}T] o] of
AEL 68.9%%tHTable 1). HAERE FE=4 o] 75
T T 2257(29.3%)7F A0l FEAS 225% §
9357(41.3%)7} ¥/ ©]AtKTable 2).

Table 1. The prevalence of the 7. gondii sero-positive herds by

ELISA
No. of
— Positive
Group Herds Sero-positive rate (%)
examined farms
Breeding company 5 3 60.0
Fattening farm 45 31 68.9
Total 50 34 68.0

MSEHE T. gondiitll THot SH SYE

Sx]2] ARG FAAA AT AEL 15T F 1
26.7%)7F FHo= FYBO| 1A WO, HSES
169% = 655(38.5%)7} oFAdo|olon, T HE 465%
Z 82(17.4%)7}, HEL 105 2 415(58.6%)7} A4
0% wE=o] opdEo] 714 EIThTable 3). A4
P HG-EE Bol| AP 10555 A 257(23.8%),
olE 605 A 205(33.3%), 7FS 755 = oFA] 22
(29.3%) 1821 AL 605 9FA] 48F(80.0%) %2 &

T 74eL Wi Ago) T SLTHTable 4).

MSHEE T gondii0fl THYt X SYE

AT A A3 S00% w9k AHE TR 7
7} 3 okA 6%7K85.7%) %, 500% o)Ak 2,000
UERS AFREHE 26%7F B P 18%7H69.2%),
2000% ol ALgHE HTFR A 1757 3 A
10%-7H(58.8%) S tHTable 5).

Table 3. The prevalence of the 7. gondii sero-positive pigs acc-

ording to ages by ELISA
No. of
Age Pigs Sero-positive Positive rate (%)
examined pigs

Weanling 15 1 6.7
Growing 169 65 38.5

Gilt 46 8 174

Sow 70 41 58.6

Table 4. The prevalence of the 7. gondii sero-positive pigs accord-

ing to seasons by ELISA
No. of
Season Pigs Sero-positive  Positive rate (%)
examined pigs

Spring 105 25 23.8
Summer 60 20 33.3
Autumn 75 22 29.3
Winter 60 48 80.0

Table 2. Detection of antibody to the 7. gondii in 300 sera by

ELISA
No. of .
- — Positive
Group Pigs Sero-positive  ate (%)
examined farms
Breeding company 75 22 29.3
Fattening farm 225 93 41.3

Total 300 115 38.3

Table 5. The prevalence of the T. gondii sero-positive farms accor-
ding to farm size by ELISA

No. of
Farm size Farms Sero-positive  Positive rate (%)
examined farms
<500 7 6 85.7
>500~ <2,000 26 18 69.2
>2.,000 17 10 58.8
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Table 6. Detection of antibody to the 7. gondii in 500 sera accor-
ding to farm size by ELISA

No. of
Farm size Pigs Sero-positive  Positive rate (%)
examined pigs
<500 35 16 457
=500~ <2,000 135 61 452
>2,000 130 38 29.2

NAE 2= S005F 1R AMS-57F 355 5 A
(45.7%), 500 o]A} 2,000 w|ul =7} 1355 =
615(45.2%), 2,000 o|Al TiTFE =7t 4] 130
AASlo] OFA] 385(29.2%) 2 LFEFCH(Table 6).
Moo 1) 1121315 16

123456738 K 11718 19 2012013 FC

el 501bp

(4l s01bp

Fig. 1. PCR analysis of T. gondii specific DNA form bloods. M :
1kb plus DNA ladder, Lane 1 to 50 : pig bloods of farm,
PC : positive control DNA.

M1 93456780000 WBMNGT BUNANRUBNET

501bp

Fig. 2. PCR analysis of T. gondii specific DNA form tissues. M :
1kb plus DNA ladder, Lane 1 to 55 : tissues of market
pigs, PC : positive control DNA.

MZE T. gondii® NS M SAE

T. gondii®] JAHAL A3} 7HAE FA FP4ES A
THE B AT ARo] 80.0% = 7MY =S
o, upARA] 66.7%, T 60.0%, AFA] 56.0%, H3l
=+ 40.0%, 35 38.5%, ¥ 35.0%, ot
33.3%, ¥ 30.0%, AL 26.7%, AHHA] 20.0%,
ZAEt 13.3% . om AsjA|eF UeFAl= = ZHAI7H
o2 Y= Q)

=22, PCRHS o|-83t T. gondii®] FHHAE
o3| 2P0t A Yo T HE T. gondii Total
DNAE Fofubol P RAIRE o|gston, AF
oAl FAIRE & 30052 PH} A9 47149
EE5Ae) S5t WAl &5 20071 ]| st}
AFE AAIBER U HE AlmoA SACE IS
th(Fig. 1, Fig. 2).
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A0 T & AFTOEHN, TP HHE B dftfAl o 2= A7 A amS AAsk= Aol £
=9 Huke Fdll "otz AuEe 29 A5 9 o F&FQ a1gole] ¥ T wiAdE A& HEA
34 ¥l th(Levine, 1985). 3] st 8 S AXFE Ak Zolth

PR EL ST O] S mE I, 717, AR =AF ol Aokl o] & Hhotof sk Sa1eko| 7t
21, 5loF, agtek 28al w8, FEo] Uil ¥ Aot A% Wes siFes Ao Sk ARAZA
&, A, ARE, 71, vE, AR & 5 Ak A daraprim, pyrimethamine, S.D.D.S, clindamycin 59|
el Bgomt Ympe netd, 40w $AE  ASROERA0FSREE I3, 2005).
ol dojupn, 53] JAhRo| A= AR 4o 2 Aol FAHAE Al A AEAY F
Z1AY BN Eotel]l M=o ¥ o) 433}, 50571 & 34°57H68%) 7} AF/dollar A e 7::4
gupiubed, A7-sol, e, 1 vt E el A FE=F SN F 3T SR SFEE
Dl RATE HobE W, 4MF 5 US 600% FE 4557 F 3B PHOR PR
4 4 ok A EaSrEnpg o] WS S 3~4 o FAHELS 689% R oH, MAHE= T=4 0] 75+
MEFO] ol A4 o] & 4= lon HA I % 225(29.3%)7F F/dolaL FE 225 5 93
B GARE AEAE HolT S WARS Uehl  F(13%)7} Aol
oh A5 671 o)) Aol A= W E= o7t & o] 5(1992)0] A A2 F=A4}t Aol et
SHA] ko HAlE= o7t A9 gle o= A FAHAE AR AAMETE HH S8 1945
oh o =HXolA AFA Q] F84F> A F2~3Y T F8 915 (46.9%), F=E 2735F F 2357(8.4%)
Atolofl Al o] 40~42°C7HA] L =7 =, o]t 2 Husigled & A5 Aol Blustils o F=
Qe 179 BE 109 AE AU B A8 He G FUBS B4 o FERY )
o] ZAEstA Y77t £aHEY, XEe S ¢k A9 THES 5718 Ao 2 Yyt on, A 5(2009)°] 7
o] ¢ Hr} LEZ} e 7| = § 1:::1, A, &, o], st 5 sRA99 =4S S = ID Screen Toxo-
HHof Azl whgo] YeRdt) A3 x| 7of u} plasmosis Indirect ELISA kit=2 ZA} 113}t 43%7} =
ot WitE= o7F BRI, Sl E"*E]X] XL TS G 1657} 37.2%, 368F & F/d 625 16.8%2} ©]
2 of3lsh= Aol Aol G435 ol AHA] HOAHY Al sHTEE 68.9%, NAHIAE
HAFSH= o= Aot e A HE & Wakd =2 B 41.3%¢} vlwsl & o 4 9 A FEE 2 2
BoE HEG SolAE REY AT Ak AR /HE wel 02 Aol vstel Fuxeel ol
pek wal, olejdl SAL FAYoR WA B 49l HAEASsavhye] o wol 49E Ao wud
oug 53| Fodfof gtk F54 A AT B
olf 9 StEe FaZAFol AEE F B EHX]’J ARSTAE FAIHA A AbE 15T F 1F
S48 #E71E Ay Y A= AT T (6.7%)7} Fgo= Hg= o] FgE] M ‘;’i%ﬂ,
2 @RS wEt o7 AT AL dE5Ee] %79 H| & Eo| A= 169%F 3 655(38.5%) 7} FAolql
HARES-O] FAof FoFgh g &Y 4A|(tachyzoite) THE= 4657 5 8F(17.4%)7F FAdollal, E%% 70

25E =7 EA4A|(bradyzoite) 2 BFHHA (cyst) T 5 4157(58.6%)7F o= 3~471d= 9] Hl5 A

o Eelne] £39 ol WelA A4S wsh Hi

o, 5529 SHolA HeE widl /o] Wobx|aL
WFSAe FEo] EmoiA= AuE 7| 2ot
(Lyons, 2002).

ek Slato] Bpal, Fo, 71, ¥ 52 wusiol
AABIAL vhs2s A E ¥ ol A4 W= A d(blind pass-
age) O R AASHR, BAATIS(CE), 4TS
AHHS(THA), EAH A=A H(ELISA), 7H4 43344

HAFA), Tg¢asd
test) 5-°] o]-&%| 1L

214 5-2(PCR), 7] ]
ek,

JF-5- 1 (Skin

IQP T AZIOA T gondiiof ol kEH Jo=

FAE =T, A 5(2009)0] Hagh ARSTHAE A E
GeolAE 371YE AE o HleE 1665F F A4 20

T(12.0%), 874LE o]AFo] mE 2025 2 oA 4%
(208%)°] Ao} v]aet v FABo|AE tha Hfo]
2 vgoy Aol whet A Begol 7 At
oF x5}t

w)sto] 79 7oA T. gondii 7t 2

AEE w2

-

v =
I 1~69%¢] AR Hdtgar, ASTAERE 31
AALE g AT} v]SHA] 42%, Eé‘:—%% S| 23%,
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Lla"’ oju| = x| o) A FAJE©] 20%(Patton, 1996)= X
239} vl wate] B 7o) Aaks AFSTA o 4
Ug SEolglot ofn HA) FHES Ul

Ao Hol mES] AL8E7 Fj4lo] Hasirin

gL

EoHr e K

il rlo
(i
£
2 Ho
lo
41

ot
2
o
O{N =

AEst 1055 £ FA 25%
23.8%), oFA 205%(33.3%), 71 15%
= OFA 225(29.3%) 18]l AL 60+ = 9FA 48%
(80.0%)% B} 712 w1 Ago] uj$ &3tk
A 5009} AE FRA0Y] AL o] AEat
0% F A 145(152%), o B0 AT 94T F
A 225(23.4%), 7120 AEgE 1025 = 9SA 165
(15.7%), A2 &3t 805 = FA 105(12.5%)<}
Hlmste] £ A Auks A GolA @A A Eol
A% E3 ALHo| 53] e £SO Hol AL
ol opgofolLt £5] 5 0@ U] B AL Fo}
SR RUHE BT UE A0 242
AETFRER FAZAL AT S005F wehe AL
= 7571 & oA 65 7H85.7%), 500~2,0005F 0]
S8 26%7F 2 A 19%7K73.1%), 2,0005% o]
A ARG = 1757 3 9FA 1057H58.7%) 2 AR
57h Ae SRl A Bo| Bohon, 20005 ol
4 A el BAE gagch AR ERs:
5005 w9k bS5 7ke] WhA] 355 ZArstel ¢4 16
(45.79%), 20005 T]gk 57h 1355 ARl oFA
615(45.2%), 2,000% o)A} Tt E7to] sz 1305
Z A 38(20.2%)9] FHES Ho] AW AL
S T ALl stk it Al )
Aol BAF e AABS WAL, ol 27w
ARSI Se] Aol 8o £ glof 4
A 1%F0] 5 oPAE Ao 1l
th.
oleft AT Wol At Aol A AL Ao A
[e]

ol

~~
o0
o
S

(]

o] BEHE RO PHEL Ho| AR B 19
ol 5 ovg%%w EUE S QRS Aot A

Lot g o i—‘,j—lﬂ T. gondlz Total DNAE L)
ol FAEAIRR o] 8513 en, o] A7 oA “’o_/‘]
3 % 30059 Bolat AGA|elo] 47)4o] Ao
ZohE B4 A% 20070 chske] FALALE AL
s BE A2/t $4o2 Byng,

Al T. gondiis 737422 A EA} =

o RRE FAHAE AT AeF 41(2001)2] 79
A 5 5dA 0l FA 5ol DNAZL HEHUR
o7 Busiylth 7S HA 25 E O FHHE
Tha o] Ao® RuEy gy FUHZ0]

Mo
o
Jo
Ir
H
oZ:

S S R A A dFoR
HE| ALY 3] oFo] Ao PCR W=7}
= Ao 2 HIl(Piergili Fioretti, 2004) %]
Qo] AT olejet olf Ao

2 e B
» O

lo ™
A b

o Rl pE o 2 rlo oY X
30,

)
=

N
rhu

20091 1€0)A] 10°J77};<]
A A 50557 30058 o R Eaderza)
A E| ZAMS ELISAH O 2 A GAE Al 3313
, oA A FeE 3004 2] He ur 2% 23594
o] A& 5= AFIste] PCRH S 2 FAHAE Ald7H
A o A2 A2E 4ok

AFA S 157] A] - 2l

Oiﬂg\l

il

L A S LZ 20} AL Ao
57t % 34%7H68.0%)7F P40l
3005 3 1155%(38.3%) 71 /30| ]l

2 A A4 AT FER T5E F 2%
(29.3%)7} GFAolglon] OFER 225 % 93
(413%)7} olglon], ARSEAE R 557 169
% % 65571 4 (38.5%)01 .o ovlHA] 0% %
415(58.6%) 7} kA o]tk

3.4 FARKES B 105% F P 25%
(23.8%), A& 60F F ¥4 205(33.3%), 7I= 5%
% P 22529.3%), 123 AL 605 F WA 48
S(80.0%)2 A&o] vl &9kch

4 AMSTHEE FAES S005F vk 7lA 355
= YA 165(45.7%), 2,0005 v|qt 57lo| A 135%F 5

G 615F (45.2%), 2,0005F oA w7 A 1305F 5
o 385 (29.2%) % Vbt

5.300%2) 57 Hojz} w24
Aol A ZoZe}zn} Bo] Fele

= -1-=

=712 50
MAE R =

23} 517 28 200
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