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Abstract : This study was conducted to detect the toxoplasma specific-DNA in circulating blood and organs
collected from slaughtered pigs at slaughtering house and experimentally infected pigs with Toxoplasma
gondii tachyzoites by polymerase chain reaction(PCR), and also PCR was applied to diagnose for acute
phase of swine toxoplasmosis as a newly developed diagnostic test. The sensitivity of oligonucleotide primer,
T-1 & T-2, designed from toxoplasma Bl gene amplification method was compared with Tp parasite
detection by mouse inoculation(MI). On the other hand, latex agglutination test(LAT) was conducted to
detect the serum antibodies comparing with the detection of toxoplasma by PCR and MI. The results obtained
were summarized as follows. PCR was able to determine at the lowest level of 10°/m! T. gondii in blood
samples which were blended with a serial diluted T gondii in vitro. On the other hand, 10°/5 g of T gondii
could detect from a variety of tissues including lung, diaphragm, liver, heart, spleen and brain in vitro.
The primer was proved to specifically determine T gondii in blood and tissues in vitro but it did not detect
Neospora caninum used as a negative control. DNA of T. gondii was effectively extracted by freezing,
thawing and grinding twice both tissues mixed with T gondii in vitro and in experimentally infected pig's
tissues. PCR detected specific DNA in the blood of experimentally infected pigs at 108 hrs and 120 hrs
post-infection, it was the same time that the pigs showed fever and parasitaemia. In case of tissue, specific
DNA was, however, detected only lung from experimentally infected pigs. Even though the duration of
acute phase was from 3 to 7 days post-infection, but the latex agglutination test (LAT) results appeared
from 8 days post-infection. A comparison of sensitivity in determining T gondii in blood samples between
PCR and MI, PCR positive rate ranged from 25 to 33.3%, but that of MI covered from 75 to 100%.
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Fig 1. Limit of detection for Tp specific-DNA in the blood
of slaughtered pig by PCR.

Lane 1: 100 bp DNA ladder, Lane 2: Neospora caninum
Lane 3~10: tenfold serial dilution of Tp tachyzoites
Lane 3: 10° Lane 4: 10° Lane 5: 10% Lane 6: 10°
Lane 7: 10%, Lane 8: 10, Lane 9: 10°, Lane 10: 10
Lane 11: nommal pig leukocytes

Lane 12: positive control (Tp tachyzoites)
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Fig 2. Limit of detection for Tp specific-DNA in the lung
of slaughtered pig by PCR.

Lane 1: 100bp DNA ladder, Lane 2: Neospora caninum
Lane 3: control(lung tissue of normal pig)

Lane 4~8: tenfold serial dilution of Tp tachyzoites

Lane 4: 10°, Lane 5: 10%, Lane 6: 10°, Lane 7: 10
Lane 8: 10", Lane 9: positive control(Tp tachyzoites)

1 2 3 4 5 6 7 8 9
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Fig 3. Limit of detection for Tp specific-DNA in the
diaphragm of slaughtered pig by PCR.

Lane 1: 100 bp DNA ladder, Lane 2: Neospora caninum
Lane 3: control(diaphragm of normal pig)

Lane 4~8: tenfold serial dilution of Tp tachyzoites

Lane 4: 10°, Lane 5: 10%, Lane 6: 10°, Lane 7; 107
Lane 8 10, Lane 9: positive controTp tachyzoites)

Table 1, Detection of Tp- specific DNA in artificially
injected with tenfold serial dilutions of Tp
tachyzoites into normal organs collected from
slaughtered pig

Dilution of Tp tachyzoites
Organs 107 10° 10 10* 10° 10 10°

Liver - - - + + + +
Heart - - - + + + +
Spleen - - - + + + +
Brain - - + + + +

ZAVeH A A& Table 29+ Fig 4048} 7ho] A 2ol &
10841 Z7H 9} 1207748, B ol A& 120/ 7b o 3
A Eo] DNA7} Z&H Ut}

AR €F 24 8] DNA H&F ¥
#A: A3 B 79 RTSF 8% 24 Eo] DNA H&



Polymerase chain reactiong ]88t 493 74 six]¢] BN+ 22 2 2R8¥ Toxoplasma gondii 3% 93

Table 2. The responses of Tp specific DNA detection
according to time-course in the blood of pigs
artificially infected with Tp tachyzoites by PCR

Pig Hours after infection
Group
No. 0 12 24 36 48 60 72 84 96 108120132148
P-1 - - - -« - - - - - 4+ 4 - -
AP—Z—--------++--
P-3 - - - -« - - - - - - 4 - -
BP—4—-—--~---—+—-
A:iv, B:oral

1 2 3 45 6 7 8 910

<+ 501bp

Fig 4. Detection of Tp specific-DNA according to time-
course post-inoculation in the blood of pigs artificially
infected with Tp tachyzoites by PCR.

Lane 1 and 12: 100 bp DNA ladder

Lane 2~5: A(iv), Lane 6~9: B(oral)

Lane 2 and 3: 108 hrs post-inoculation

Lane 6 and 7: 108 hrs post-inoculation

Lane 4 and 5: 120 hrs post-inoculation

Lane 8 and 9: 120 hrs post-inoculation

Lane 10: negative control(Neospora caninum)

Lane 11: positive control(Tp tachyzoites)
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Rectal temperature ( C)

R
PCR positive

37 Lt bbbt

0 24 48 72 86 120 144 168
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[—-—w—pig 1~ M- pig2 --&--pig3 — M- pig"ﬂ

g

Fig 5. Relationship between rectal temperature and detection
of Tp specific DNA in the blood of pigs artificially infected
with Tp tachyzoites.

PCR : B - AGv) [ - B(oral)
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2 Fig 6ol K¢} o] z+ 22] HzzoMvt HEHAT

TZF 9% 29 LAT 34 2% : Tp Tl
e ¥ 24 Bo| DNA A&7 ) 233 84
& FARE A& Fig 79149} 7ho] AZIM & 45¢
(1087129} 512021 7hAlol, B ol Al 52(1204]
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Fig 6. Detection of Tp specific-DNA in organs of pigs
slaughtered on day 7 post-inoculation of Tp tachyzoites by
PCR.

Lane 1: 100bp DNA ladder, Lane 2~6: A(iv)

Lane 7~11: B(oral), Lane 2: A-lung, Lane 3: A- heart
Lane 7: B-lung, Lane 8: B-heart, Lane 4: A- spleen
Lane 5: A- liver, Lane 9: B- spleen, Lane 10: B-liver
Lane 6: A- brain, Lane 11: B- brain

Lane 12: positive control{ Tp tachyzoites)

2 4 8 8 10 12 14 16 18 20 22 24
Days after infection

l‘--o——Group A

Fig 7. Relationship between LA antibody and detection of
Tp specific DNA in the blood of pigs artificially infected
with Tp tachyzoites.
PCR : B - A(v)

--# - -Group B I

[0 - B (oral)
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Table 3. Comparison between isolation of Tp parasite by MI and detection of Tp specific DNA by PCR in the blood

of pigs artificially infected with Tp tachyzoites

, Detection Hours after infection
Group  Pig No. . .
of infecion o (2 24 36 48 60 72 84 96 108 120 132 144
* -
P-1 MI + + + + +
PCR . 4 .
A MI
- + + + + + -
P2 PCR + 4 R
Ml - - + + 4+
p-3
PCR .o +
B MI
- - - + + + +
-4
P PCR - - - - + .

*mouse inoculation
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