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Abstract : This study was conducted to detect the toxoplasma-specific DNA in peripheral
blood collected from cats experimentally infected with Toxoplasma gondii (RH strain) and from
domiciled cats by B1 gene-base polymerase chain reaction(PCR). The sensitivity of oligonucleotide
primer, T-1 & T-2, designed from toxoplasma B1 gene amplification method was compared with
parasite detection by mouse inoculation(MI). And also, latex agglutination test(LAT) and indirect
fluorescent antibody test(IFAT) were conducted to detect the fluctuation of serum antibodies
compared with the detection of toxoplasma by PCR and MI.

Toxoplasma B1 gene PCR was shown consistently high sensitivity and the results obtained by
PCR agreed completely with those from ML All blood samples collected before infection with T
gondii gave negative results by PCR and MI. Also, toxoplasma B1 gene PCR was not cross
reaction with Neospora caninum DNA and normal cat leucocyte as controls.

The toxoplasma-specific DNA was detected by PCR in blood of S cats experimentally infected
with T gondii 6 days after infection and the detection of this specific-DNA was long lasted in
blood for 64 days after infection.

The detection of toxoplasma-specific DNA by PCR could be identified as few as 10 tachyzoites
and the isolation of T gondii by MI could be isolated as few as 1 tachyzoite from tenfold serial
dilution of T gondii with normal cat blood, respectively.

In healthy domiciled cats, the toxoplasma-specific DNA and the parasite were detected and
isolated in blood from 3 of 56(5.3%) cats by both PCR and MI, respectively. In the results of
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antibody test from the tbtal 56 heads of healthy domiciled cats, the positive rates are 15(26.7%)

by LAT and 19(33.9%) by IFAT.

These results suggest that PCR detection of toxoplasma can be applied as a sensitive and

specific diagnostic and research tool.
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TEY nY)2RH YAAHE 29 Fe a9y
42179 2322 AH o Assig.
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T-13 T-28] Hol4 L gy 22 Uz2F e AAsqg
AT vhe s BRA HHE E2FAFY ta-
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8.0)0ll AEFAIA 20T HAZAA A G ALY
o 44 dz7d &4 dz2iE Y9 5Ys ger

DNAE ¥ 39 PCRoj AM&31 gl

PCRe| 8 : 2 A 3o} A}£ 3 primer: Stiles et al '
7} A A g Bl gene-base primer2 (F)u}o] Q. o} A &
A A A% 21bp9] sense primer T-1(5'- GGAACCTGCATC-
CGTTCATGAG -3")1} 20bp<] antisense primer T-2(5- CA-
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¥ 70C dF 2o BRAEAN FPoz AgsgTt v
$2 ¥3S 1:328 Ao 37T incubatore) A 8¢
3 3087 HEA7 F 1:5022 848 FITC conjugate
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Fig 1. Detection of T gondii specific-DNA by PCR from ex-
perimentally infected cat blood. M : 1kb DNA ladder.
Lane 1~5: 2, 8, 16, 24, 32 days after infection, respectively.
Lane 6~10: 40, 48, 53, 60, 68 days after infection, respec-
tively. Lane 11 : Neospora caninum , Lane 12 : normal cat leu-
cocyte, Lane 13 : no template DNA(negative control), Lane 14
: positive control.

Mo of positive cats

Days after infection

mPCR glsolation of cocyst l

Fig 2. Detection of cocyst by fecal examination and toxoplasma
specific-DNA by PCR from the blood of 5 cafs experimentally
infected with T gondii.
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Fig 3. Fluctuation of antibody titer in cat experimentally in-
fected with T gondii by LAT and IFAT.
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g ZAME A AL Fig 4049} #o] FA 50| DNAE
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Fig 4. Comparison of results by PCR, fecal examination and sero-
logical tests in 5 cats experimentally infected with T gondii .

PCRIZ} MiHol i3l BAZAE ZHEHD bW : 1
ko] ol 1mlg EAF¥AHE tachyzoite® 10743 H 107
A74A) 108 GAS 43 PCRo| g & S| AE
%4 Bo] DNA A2 &7 Y 2 X AE 84
dg ztz ulexo) HEF F FAY FHARE ¥
& A& Fig 5949 o] PCRAA & 107/mle] ZA]
AR 225D MY o) A& 3th71 2] blind passaged 2
3 1719 #ARAE Bl ¥ 4 A2 HTable 1).

M1 2 3 4567 89
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Fig 5. Detection limit of toxoplasma specific-DNA by PCR
from the blood of cat.
M : 1kb DNA ladder, Lane 1~8 : tenfold serial dilution of tox-
oplasma tachyzoite, Lane 1: 107, Lane 2: 10°, Lane 3: 10%,
Lane 4: 10°, Lane 5: 10°, Lane 6: 10, Lane 7: 10, Lane 8:
10", Lane 9: Neospora caninum, Lane 10: normal cat leu-
cocyte, Lane 11: no template DNA(negative control), Lane 12
: positive control.

£ neolof chst ELEXIES #H ERE8 PCR
of ojst ZOIDNA & : FolAM ALSE 1%o] 5658
Ao 2 o] LATS} IFAT o3 54245 ¥4 B
&3 PCRY 3 ¥AF 54 o] DNA FE&E =
Abg A AL Table 26 M ¢ Zo] LATA A & 5657 % 15F
(26.7%)7} ¥R oA FATA A& 195(33.9%)7F Aol
At MICE2E 3R(53%)A EAaxaFo] EEH
Atk LATY o8 A H7td B X E 1:64914 105, 1
112804 3% 29 a1 1:2568} 1:5129) A &= 22} 1% o)
Atk [FAY] A4 97bd B¥E 1:32004 257, 1: 64
AN 8%, 1:12800 A 75 183 1:2569} 1:51260A4 2}
7 1% o}dth. 5659 moFololA AT FFAAY
PCRo| &]3 Eo] DNAE 3F(3%)A HEHU
PCRY) 8% Eo] DNA A&7 MIJOE EALERZE0

Table 1. Comparison of toxoplasma specific DNA detection by PCR and isolation of toxoplasma by mouse inoculation with serial

dilution of Toxoplasma gondii in blood of cat

Detection of parasite

No of tachyzoite 107 10° 10° 10* 10° 10 10! 107
1st passage + + + + - - - -
MI 2nd passage ND ND ND ND + + + -
3rd passage ND ND ND ND ND ND ND +
PCR + . + + + + + -

MI : mouse inoculation, ND: Not did.
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Table 2. Antibody titer in sera and detection of T gondii in blood collected from domiciled cats

Antibody titer Parasite Antibody titer Parasite
Cat ID Cat ID

LA IFA PCR MI LA IFA PCR MI
1 - - - - 29 - - - -
2 - - - - 30 64 128 - -
3 - - - - 31 - - - -
4 - 32 - - 32 - - - -
5 - - - - 33 128 128 - -
6 - 64 - - 34 - - - -
7 - 32 - - 35 - - - -
8 - - - - 36 - - - -
9 - - - - 37 - - - -
10 - 64 - - 38 512 512 + +
11 - - - - 39 64 64 - -
12 - - - - 40 - - - -
13 - - - - 41 - - - -
14 - - - - r%) 64 64 - -
15 - - - - 43 64 128 + +
16 64 128 - - 44 - - - -
17 - - - - 45 - - - -
18 - - - - 46 64 64 - -
19 - - - - 47 - - - -
20 64 64 + + 48 - - - -
21 128 128 - - 49 - - - -
p) - - - - 50 - - - -
23 256 256 - - 51 - - - -
24 - - - - 52 128 128 - -
25 - - - - 53 - - - -
26 64 128 - - 54 - - - -
7 64 64 - - 55 64 64 - -
28 - - - - 56 - - - -

MI: Mouse inoculation.
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4& FeHo2N BAXAFY 90| 758 8k
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A Bl geneo] o]} vizkAdo] 43 o] o] 4%
PCR 7|}o] B4¥AF e F837 o848 F 3l
O3 3901 Wastling et al & Bl genex} P30E primer
2 3t 429 AGENE v w3 6 Bl gened P
309 W3t $)-8-4(false negative)& 50% A% 7AAY
T U EE & UGS M glof 719 Agy
OS2 o] &H1 Qv MY H&d AGERE HAE
T Ad 1 A

of AgdAM = ngold) BEAEAE tachyzmited QF
ZYAZ ¥ Bl gene 209 primer T-13 T-2§ AH8-3}
of PCRel| & F4 29719 B4Xx3F £YE AR
IR ut FEF 6YALEH 4 YAF Y )
Eo] DNAE A2 ¥ & U Neospora caninum 3} 11
ol WY 3R] G AOE Bol o] primer

9 5ol AFE & AT $H FZ ¢ DNAL} tem-
plate DNAS] © ol &g 9 ¥ A (false positive)e] &8
£& ZAl3 ] PCR mixtured] template DNA tjAl £84
& A719 mixtureE $4 d2FOE § AHAME 9
P4 28E 9AE + ANt

Beutler ef al & 8§ 11 4 2 4 heparin®} EDTAS A} &
T3S ols 48e AYTUY heme HEH 37 PCR
9 A4S go=drk 3¢ 0w Higuchi™'= hemes}
porphirin®] Taq polymerase®] ¥4 E3E "ol PCR
o AR E B2 %o $3 Stiles ef ol S 1
Folo g 108 A 543} e PCRE +98 243
Imlg E4¥A% tachyzoite7} 1007] o] §4HU LS
W DNA band& 22 ¥ 4 YAz oy & 434
ME 107 ojdd A A&E & AT ojdge 2
3= PCRY| A}4% genomic DNAS] &2 oA Stiles et
al'°e] Wy @) EDTAE AH43to AT Yog
Y2 A}E34A] 93 Histopaqued o] 8¢ =7 o
A& 2 buffy coat?rg #2351 23]9] phenol &L
& genomic DNAE PCRoll Al8-80 24 uhg-oa g4
S HAgs do 71" Aoz H

Lappin et /& ELISAY 08 EAYEE Q37
A ngold F4F FUHEAEAAM 7F 42947
olfdle ¥ FE&(FAHR)) AEdn Hudg
o & AHAAM = PCRY) 3 YAZF o] 34 o] DNA
AEL AAd getMe 7g 48YA olFdE HEo
Ehe® AT ARAA T R AAGHE 649 A
72 o] 7Hedtdct 0|92 A Lappin ef al
"o F33 gxFE Ao AZHY PCRY I
A Eo] DNA &2 AAF 44ANAE 7hssing
ELISA o] wgt Adtaasl 2 Ao A4zdo.

Lappin et al & bradyzoite® 11%Fole] AFZHEAA
d vl ZEF SYARE 13YAAR] EWF 9 oocyst 3
%] 753913 Frankel®% tachyzoite, bradyzoite % oocyst
€ 247 n%gold AFHEAAY v} tachyzoite 7+ o)
M 184 A HE 32U A7} A, bradyzoite G oA = 3¢
AFE 14AA7A 22 T oocystd] ZHME 2194
5 48U A7 A BHF 9 oocyst A& o] sMsEitin &
Aok & AH Y olg9 A o2 nFo] Mo} oocyst7}
LYol FHF e AVlE AFHEA B2 ¥R
39 DA g dFEA Y £+ e
Aog 4Zdd.
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Lappin et al*2 ELISAS| 9% €3 ¥A9 $9& 7
49 FA€ € 7 Aoy B2EAS IR I
Zdrlde gAY FYo] E75dH FH7 €YF9
A Aol A7 oHde BAIE AR Fox
712+ 8% FA7F FAPLE ELISAYo2E 347)
o Ave ojPhn QYo Chavkin et al ° A9
FHwege 7o oyt Ak & AHMME 7
W27 & 3F0E gAY A7 F/ME BolA o}
z7)12%9 oggol st A T2 Waltman er al™
£ ELISAgiol 9% E2¥3 9349 A9 34
9N ZEF 2FAREH FANEE B 65A
Hauxo £2#ctn stglon Lappin ef al 2 A3
4 ngoloA IgG A& IFAREH FANEE Y
doba sk ol g9 43F Fae £ Ag489 o
g oy AzeE o7t AREd ole HAG 2
Folgte 8L AA Aojd BE AoE BZHEr

EL¥AEY] YA AdoA e 85 g6 = gM
A E AE¢o 2R o] 753 uhmatoid factor(RF)
¢} anti-nuclear antibodies(ANA)7} &A% wol:= 9 A
(false positive)o] UENE £ Q& A% AV 28y
PCRE o] 48 7 $o& oleid 8AEE WAE &
o %A & #AANE F 3l 53 PCR 7|y
EAXAFY B4 FE7IAY AH27Y Add
437 o] 88 F Ut LojRt}

Derouin et al *3} Hitt $} Filice®s EAXRAZ S F
A 297 §A& A E Mo 713 4% Ay
olgta Atk AAY AHAME MIPL 107749 &
ANMAE ZdE A8 & o 97 Adgez o
A} o] P& vl ALK A A9 g ¢} blind pas-
sage TOE B2 A Fho] Wagdl wste] PCR
71 o Mg FA Yol A& - FEHG Ao
NeHoE BEAXASY Ado] WS {834 AH4E
F Ut Az

Teutsch ef al *2 ELISA 2 [FAE o] 43l 1%o)9)
g BEA¥XS g4 BXRAA A 31%0](domiciled
cat)ol) A= 12.5% 12| 31 oF9] %ol (stray cat)o] A 185
%9 &S B3 31% 3, Childs ef al ”& ELISA] 9]
T AAR J 1goldME 144% 1)L oF8) 1Yo
oM E 44.4%9) FHE L Hudte] FALY YA Kb
#ole 2 Fol7t yvkm st A 2 ELISAS
IFAS o3t AFZU n%o)d EAXAEF FA|2A

A ELISAY A &= 37% 18] 3L [FAYjM & 254%7} %A o)
Aotz 213} Dubey” s dye test® 51059 4 =
Fols} 15779 o8] ngolE oS & RAIA A
A8 A 267% ol4E n%oldME 375% 12
FARME 57.9%7 FAoIULY Ad ngoldAE
2P e 448¢ Jehidda 2udgd of 44
AME J nYo] 5658 PLE EAEAZ YAZ
AHE AAEAY vl LATO] A 155(26.7%) 18] 1 [FAS)
ME 195339%)7F F4 o2 Yey A3 7128 o 43
B §AE9oU e Buxg: 438 2olrt U
t} ojspgo] nYololM Y EAERF FAHES L
Ao mek Aolzt SlEE & F AR FAA ZYolE
EA23AFY ARSFEHR F23 8L 31 e
RAE FAHFE Aoz 44dh

Dubey™= dye testol] A 1: 64 0|49 €718 714 110}
29 A7 ngol 23 g up-2o HF 3o 9ntE] (818
D)RH ELXAFE FYsActn R udch 2y
o] A& 565F LATS IFAT 4% uhgolM 25
Yo BAHE 1559 4L A5 2 ¢ PCRY} MIY
oA 3F7(Q0%)2FE 4 5] DNA &3 £4%%
32 247 2% 4 3o Dubey”s] A3} & Ro| 5
B2Hed ol HEARY Aold 7dF ALE Du-
bey’E o, FAZ, A2 5& ABE do FY/E 3
Bg BE4EAFY cystE YACE AR B AEL
F4719 4dF E4XAFE BALR &7 G&)
olg| @ Aolzt Qv ACR Az G A
AAEH TE B Aoz Algdd

Davidson et al**& m}o]|s} feline immunodeficiency
vins(FIV)%} 54 X250 FERYE 4 9oe E4X
A% FA7Le 45E 2717} olgria 8% 0 Scham™
L E2¥AF 2HE F carmier FEj nFolAME
ZFAAR 9 dHFFe) TAYRE dell= 8F F
718 F718l0) ELEAEF) B E F4E gl
1 SgE v ojgd H 4ol PCR AT2H o Bt
ofgt Z 22 =& 7|k 4 §o| DNAE 2
gt A& - G DS /1% £ e PCR 7ol 2
&3] NEsolo & ROE AlsE

i 8

Igold 34 ExEgF2ntFY A& - AFY A
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W& N8 2A Toxoplasma gondii AFHY 1ot
THRAM AHSE 1Yol YALE Bl E2¥E
Bl gened: target= ¥ PCRE #8319 vl g3 22
AL 9%

1. 54X 2% Bl gene target& 3} primer T-13} T-
28 AHget] 190 AF EL¥AE) gF PCRY
A& 501bpe] %A §o] DNAZF A& oY Y2 EY
Neospora caninum 3} normal cat leukocyteo} M= &5
A g§o} primere] Eo]A o} Y=g},

2. PCRY) ¢ AFE n%ol9 HFoH $4
5o] DNAE 74 64 ARE 64UA7A] Had + 9
Atk

3.PCRel 9% £ Eo] DNA 722 89 1mlF ta-
chyzoite 107} 7} 2] 71538 o0 Mol A E Y 1mliF
17 7HA = 3c] 9 blind passaged)] &8 EAEAEZL B
g8 ¢ Ui

%ol Yo gHE PCRY A& =3 Eo
DNA #Z&3 AR89 MY 9§ E4¥A5E4
Aol X e 565F 357 FAH o2 T HAdast 94
At

5. 032 n%old] A4F FAsle LATAME 7
AF IFALEH 1557477 F48S Byed 73y
I 8FHd 1:1.0242 Bv) &47+8 el IFAT
dAe ZIF 2FARE FHHES Uehfol 1854
7HA Fgutgol HFAHUL Hd FAIME 654 1:
1.024 o]},

6. 5659 1gold U F2IAF FAFHEL
LATOl M &= 15%(26.7%)0) 91 1L [FATO A& 195(33.9%)
olgith.

7.PCR Y& 559 E423¥439 79 A7)
gAFH o4 FEFH AQYez ojgdga Y=
Y%A ADH(LAT, [FAT) Hohe E33Q ez
Az AgA A2 E F 7k WEs yee
2% d 2 JGEA AL A2z HriHU

rir
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