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General Abstract

The objective of this research was to investigate neosporosis in New Zealand cattle
using experimental and molecular tools. The research also aimed to isolate and
characterise an indigenous New Zealand isolate of Neospora caninum. A series of
discrete projects were conducted to achieve the set objectives. A pilot study was first
conducted and a wild-type strain of non-cytopathic bovine viral diarrhoea virus
(BVDV) type | virus was isolated in vitro from a persistently infected heifer. The
isolate was used to challenge heifers and the cffect of experimental BVDV infection on
heifers naturally infected with N. caninum was investigated. Results showed that
heifers that were both BVDV and N. caninum seropositive produced 44.4% (8/18) dam-
calf pairs that were both BVDV and N. caninum seropositive. Serologically, 66.7%
(12/18) dam-calf pairs were scropositive to N. caninum antibodies, while 80% (8/10)
dam-calf pairs were BVDV seropositive. A Polymerase Chain Reaction (PCR) study
was also conducted and N. caninum DNA was detected in the blood of naturally
infected aborting and pregnant heifers. Real-time quantification of N. caninum DNA in
the blood of infected heifers showed a decrease of N. caninum DNA after abortion in
the aborting group and an increase through gestation in the pregnant group. A study of
antigenicity recognised 7 immunodominant (~18, ~25, ~33, ~35-36, ~45-46, ~47 and
60-62 kDa) and S minor antigens of N. caninum by cow sera. Three isolates of N.
caninum (NcNZ 1, NcNZ 2 and NcNZ 3) were isolated from the brains of an infected
cow, her calf and a stillborn calf. These isolates were confirmed as N. caninum by PCR,

immunofluorescence antibody test and immunohistochemistry and were pathogenic to
BALB/c mice.
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from 18 infected cows at an IFAT titre of 1:600. Cow ID = the identity of the cows
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and sample timec = when scrum sample was collected from the corresponding

COW . ittt ettt et ettt e e eas e e 148

Figurc 7.4: Binding pattern of N. caninum tachyzoitc antigen (NcNZ 1) with anti-sera
from a scropositive- pregnant cow (cow # 64) showing antibody fluctuation. [FAT
titrc < 80 = a ncgative IFAT result, showing 2 antigenic bands (45 -46 and 77 kDa)
ON WESECTII DIOLEINE. ....vvviiieeeiiiiiiie e et e ettt et e e e tnae e e e nenneees 151

Figurc 7.5: Binding pattern of N. caninum tachyzoitc antigen (NcNZ 1) with anti-scra
from a scroncgative (IDEXX) - pregnant cow (cow #24) showing antibody
fluctuation. IFAT titre < 80 = a ncgative IFAT result, showing no antigenic band
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Figure 7.6: Binding pattern of N. caninum tachyzoitc antigen (NcNZ 1) with anti-scra
from a scropositive - aborted cow (cow #172) showing antibody fluctuation. IFAT
titrc < 80 = a ncgative IFAT result, showing no antigenic band on Western
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Figure 8.1: ~350 bp PCR products amplificd with primer pair Np2 1+ and Np6+ from
the brains of a cow and two calves. Lanes | to 3 arc isolatcs NcNZ 1, 2 and 3
respectively. Lance 4 is a negative control, lanc 5 is positive control (Nc¢ Liverpool)

and lanc 6 1S a1l Kb+ DNA 1adder. .....oeeneee e 170

Figure 8.2: ~620 bp PCR products amplified with primer pair Tim 3 and Tim 11 from
the brains of a cow and two calves. Lane 1 is a 1 kb+ DNA ladder, lane 2 is a
positive control (Nc Liverpool), lane 3 is a negative control, and lancs 4 to 6 arc

isolates NCNZ 1, 2 and 3 reSPeCtiVELY. ....uvvieiiiiiiiiiieeiiie et 171

Figure 8.3: Representative IFAT slide for NeNZ 1, NcNZ 2 and NcNZ 3 isolated from
thc brains of a cow and two calves, showing fluorcscence of N. caninum

tachyzoites when reacted with anti N. caninum antibodics. .............cccceeeeveiinnnnn, 172

Figurc 8.4: Representative transmission clectron micrograph of NcNZ 1, NcNZ 2 and
NcNZ 3 tachyzoites showing some of the ultra-structural features of N. caninum.

Abbreviations: conoid (C), densc granule (Dg), inner membrane complex of
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pellicle (Im), lipid body (Lb), micronecme (M), plasmalemma (PI), growth medium
(Me), thoptrics (Rh). ...cocuveiiiiiiie e 174
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