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Abstract : Neospora caninum infections have been associated with neonatal paresis as well as abortion
around the world. Bovine abortion induced by N caninum was first reported in 1997 in Korea. Diagnosis
of N caninum infection is usually based on histopathology and immunohistochemical detection of organism.
However, often the tissues having lesion suggestive of N caninum infection were negative on
immunohistochemistry. Here, we describe establishment of PCR-based diagnostic strategy for N caninum
infection using DNA extracted from paraffin blocks containing the lesion. PCR was able to amplify N
caninum-specific bands from the paraffin blocks containing at least moderate degree of inflammation.
Compared to paraffin-blocks, DNA extracted from fresh tissues were less sensitive than that of paraffin
blocks. This PCR-based method can be practically applicable for rapid diagnosis of bovine N caninum
infection with high specificity and sensitivity. Based on this method, 17% of bovine abortion surveyed during

a designated period was associated with N caninum infection.
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RAYAHE 0|83 HAPEL N caninumdl 2% §AMS
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2 2}3laL, 0.1% pronase® 37°CelA 1087+ AEg ¥,
0.1% gelatinoll 814%t 5% W4 E7 YHLE 371% &
ol 2087 BAIZCh FAF FAE 1:3,0000.2 3
A8 N caninum ZEHEE A (VMRD, Inc., Pullman,
USA)Z 37°CellA 3087 Aeld thg A7ke 10%
Triton-X & PBS buffer2 A3l o] 2} A&
biotinylated anti-goat IgG (Vector Lab. Inc., Burlingame,
USAYE 1:2000.2 3]43}0] 37°C FadollA 2087 vt
224171 ¥ avidin-biotin complex &l 2087+ 82
713, DAB (3.3'- diaminobenzidine tetracloride, Vector
Lab. Inc., Burlingame, USA)E. WA At & iz ¢
A0 2 Harrison's hematoxylin G418 3ld J8H3v]H
o2 HAsAh

FHUEToRE HEHOZ N caninum =] H-&]
<1 KBA-2& AR rhe-2 Az g2t £5
<€ ol&3t.

PCR ZAt

g 14N F Helz g o s ws} AZoA
ZAmollA Hgt Fre] Wl #lE 34 /A (Table 1)
o] gty BE2 tgde s PCRE A8t T3 72
2 A9 AME 2Fo] Y& A% olE WeER §
A3t e 2 PCRE F3831%ith. PCRE 913} primer
¥ N caninumd 5°}42] Npd4 (5CCTCCCAATGCGA-
ACGAAA3)3} Np7 (SGGGTGAACCGAGG GAGTTG3)
5 AMESIE TS, PCR E3tele] =42 50wel 150ng
<} target DNA, 2 mM MgCl,, 10X reaction buffer (50 mM
KClI, 10 mM Tris-HCI [pH 8.3], 0.1% Triton X-100), 1 m/
2 1 mg? gelatin, PCR primerE Z} 10 pmol, 2}7}¢]
dNTPE 200 uM, 2 unit Taq polymerase (Bioneer, Seoul,
Koreays AH&-3110H. PCR-E Perkin-Elmer Thermocycler
9600 (Perkin-Elmer, Foster City, CAY& ©]-&3l =3)&}
ford, Bhg 27-& 94°ColA 287} predenaturation 3t
gen, 95°Coll A 307} denaturation, 57°ColA 30&7F
annealing, 72°Co4 60%7}F extension &= 34 & 353
WhEE 7 npAjgbe 2 72°CellA] 28-7F extension M S
sttt & AHE2 1.5% agarose gelol A719 5381
o1 ethidium brofnide® Y43t 22X FOZ DNA

Table 1. Summary of bovine aborted fetuses studied

Year No. Degree of microscopic lesions
of cases mild moderate  severe
1999 95 14 5 8
2000 49 3 2 2
Total 144 17 7 10
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£ HEY & AN B2 A AH F 144
F F 34 dANAM N caninum®] g A ERFom
FitE e Hulo] AAEHAT (Table 1). & 9] 44
e 7HE IALE B P, FANE, 2 Oy
+2 78 vskE A48 A3 < Ao (Fig
D, 8459 ¢ HooME el JaM¥e 3
& FEY F UG (Fig 2). AN E A=}
Aeolgtel] FE HAAE, A8 ZAE F42F
e vhd giAde] Wwe] AFAFHUL AF 79
© ASAEe A 9 gdx BEdT (Fig. 3).
W Jrv A webA He sl g o
sl 3 FHIAME A2 H&e dsleE o
g 4 AUh 75 AR A E 94 HE
T AAG vslER EFA 7 2 WA E 2
=dch (Fig. 4).

Fig 1. Brain, aborted bovine fetus. Note necrosis and mixed mononuclear cell infiltration in the neuropil. H&E, X200.
Fig 2. Brain, aborted bovine fetus. Note perivascular infiltration of lymphocytes and plasma cells. H&E, X200.
Fig 3. Heart, aborted bovine fetus. Note severe infiltration of mixed mononuclear cells and myocardial necrosis. H&E, X200.
Fig 4. Liver, aborted bovine fetus. Note mixed mononuclear cell infiltration in the periportal area. H&E, X200.
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Table 2. Summary of histopathology, immunohistochemistry,

and PCR
PCR

Group Histopathology HC Fresh  Paraffin
tissue block

1* 17 017 017 717
(0%)** (0%) (41%)

2 7 217 2/6 17
(29%) (33%) (100%)

3 10 4/10 3/6 10/10
(40%) (50%) (100%)

*Group 1:+ ; group 2:++ ; group 3:+++
**Positive percentage

275bp—

1 2 345 6 7 8 9 1011

Fig 5. PCR detection of N caninum in formalin-fixed
paraffin-embedded tissues from aborted bovine fetuses.
Lane 1, DNA molecular ladder (100 bp); lane 2, positive
control (KBA-2 infected mouse brain); lane 3, negative
control (normal bovine brain); lane 4, case #10 (+); lane
5, case #15 (+); lane 6, case #20 (++); lane 7, case #24
(++); lane 8, case #28 (+++); lane 9, case #34 (+++); lane
10, positive control (V. caninum DNA only); lane 11, paraffin
only, negative control.
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HegzA e 4 A IR HAL A B
o] Hjekgl A Sole o, FHE, A2 G4 A & )
MoAA tachyzoite e HEE F AUk AT ¥
AzAGH AA A FFEQ] B & Jebd 770
A F AN BFsA EF0] e TEAIH A2
22 Wo)A tachyzoiteS Y 5 AT, 2383
27 A o] A% (+++) 101 ] 23X A
oA tachyzoite® H&E 4 YUTH (Table 2).

PCR &d

A% 2Fg 0]83F PCR HAF A3 A Y3ow
Hido| 9l 347iA oA W] njekd AFANX =
dAgul=rt RIEA] geto), FEEe] WA= 2
AN A=t AN, 8] 4% 7ol
AE PCRE AAIR 6714 5 3704 A S whe-g
vehl it} (Table 2).
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g2l Fuf =& & o83l PCRE HAIF A3} ¥
Hol vjekgt 170A] 5 PRI H=g 1T 4 3
AT} (Fig 5). T Ao T 2w WHE 71 7
A A e Bl JlAl 10 AN BEFM W=
E #EJAE 4 AT} (Table 2).
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