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Characterization of the first Polish isolate
of Neospora caninum from cattle
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Abstract

Neospora caninum was isolated from the brain of an apparently healthy calf born to a seropositive cow. The calf was killed 12
hrs after birth and homogenate of its brain was inoculated into Vero cells. Neospora-like tachyzoites were detected 66 days later.
The identity of the parasite was confirmed by polymerase chain reaction amplification of N. caninum-specific fragments using
Np21 and Np6 primers. This first Polish isolate of N. caninum was designated NC-PolB1.
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Neospora caninum is an important causative agent of abortion
in cattle worldwide (Dubey and Lindsay 1996, Dubey 2003).
Diagnosis of neosporosis is difficult and is aided by serolog-
ical examination and demonstration of N. caninum parasite or
its DNA in fetal tissues. Seldom it is possible to isolate viable
N. caninum from cattle tissues because most N. caninum die
with the host and the concentration of N. caninum in tissues of
asymptomatic cattle is low (Dubey and Schares 2006). Cur-
rently, there are only few isolates of N. caninum worldwide
(Dubey and Schares 2006, Dubey et al. 2007). We report the
first isolate of V. caninum from a calf in Poland.

Blood samples were collected from calves born to sero-
positive cows. The presence of antibodies against N. caninum
antigens in sera of cows and calves were determined by an en-
zyme linked immunoassay (ELISA), according to the manu-
facturer’s instruction (IDEXX Laboratories, Inc., Westbrook,
Maine, USA) as previously described (Cabaj et al. 2005). Sera
from calves were found to be highly positive for Neospora-
specific antibodies by ELISA.

In the present study, 10 calves born to seropositive cows
from herds with a history of Neospora-associated abortions,
were used to isolate the parasite. The calves were asymp-
tomatic and were euthanized at the age of 12 months (1 calf),
9 months (1 calf), 7 months (1 calf), 3 months (4 calves), 1.5
months (2 calves) and 12 hours (1 calf). Brains were removed
aseptically and immersed in phosphate-buffered saline at pH

7.2. The cortical layer of the hemispheres was homogenised in
200 ml of PBS and the homogenate was incubated in PBS
with 0.25% trypsin at 37°C for 1 h, with constant shaking. The
suspension was filtered through sterilised gauze and cen-
trifuged at 400 g for 10 min. The supernatant was discarded
and the pellet was washed four times with sterile PBS. The
sediment was suspended in approximately 10 ml of PBS and
inoculated in monolayer Vero (African green monkey kidney)
cell lines. Vero cells were cultivated in RPMI 1640 medium
supplemented with 1% horse serum and 50 U/ml of antibiotics
(streptomycin and penicillin). Cell cultures were incubated at
37°Cina 5% CO,.

During the first 9 weeks after introduction, the medium
was changed every two weeks. The cell cultures were exam-
ined daily with an inverted microscope for the presence of
tachyzoites. After detection of the parasites, cultivation on
Vero cells was continued using RPMI 1640 medium supple-
mented as described above, the medium was changed every
7-10 days and the parasites were passaged every 7—-10 days.
Extracellular, N. caninum-like tachyzoites were first observed
in Vero cell culture 66 days post inoculation of brain homog-
enate from one newborn calf (12 h after birth). Many tachy-
zoites were seen after several passages in cell culture.

The Polish isolate was compared with the NC-1 reference
isolate of N. caninum (Dubey et al. 1988) maintained in Vero
cells in the same way.
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Protozoan tachyzoites were passed through a 23 gauge
needle and 5 pm filter (Millex, 25 mm diam., 5 um, Millipore,
Billerica, MA, USA) three times in sterile PBS by centrifuga-
tion at 400 g for 10 min. Tachyzoites were suspended in dis-
tilled water, freeze-thawed three times and sonicated for 3
min. The protein content of the crude antigen preparations was
determined according to Lowry using Folin method, with bo-
vine serum albumin as standard. The antigen preparations
were stored at —80°C until use.

SDS-polyacrylamide gel electrophoresis and Western blot
analysis were performed under reducing conditions essential-
ly as described by Bjorkman et al. (1994) and Bjorkman and
Hemphill (1998). For analysis under these conditions, mer-
captoethanol was added to the antigen preparation and the
mixture was boiled for 5 min. The samples were electropho-
resed on a 5% stacking gel (pH 6.8) and 12% resolving gel
(pH 8.8) SDS-PAGE and separated polypeptides were trans-
ferred to nitrocellulose paper (pore size 0.2 pm, Bio-Rad
Laboratories, California, USA). The membranes were blocked
for 1 h in Quench buffer (20 mM Tris, 0.9% NaCl, pH 9.0)
containing 5% non-fat dry milk. Then the blotted polypeptides
were exposed to sera diluted 1:20 in PBS-Tween 20 buffer
containing 5% non-fat dry milk for 2 h at 37°C. After wash-
ing (PBS-Tween 20, pH 7.2, the membranes were incubated
for 1 h with anti-bovine IgG whole molecule peroxidase con-
jugate (Sigma, Missouri, USA) diluted 1:5000. After another
wash, immunoreactive proteins were detected with 0.02%
DAB (3’3-diaminobenzidinetetrahydrochloride) (Sigma, Mis-
souri, USA). Sera were obtained from 10 naturally infected
calves and their mothers. As the negative control serum from
a cow found to be seronegative to these parasites was used.

Western blot analysis revealed no major differences be-
tween the two isolates NC-PolB1 and NC-1. Sera from cows
and calves showed similarities in antigen profiles between
N. caninum isolates. Antibodies reacted with proteins at: 9, 16,
21,27,31, 34,36, 38,40,43,47,48, 53 and 58 kDa. No bands
were seen when the Neospora antigens were incubated with
sera from uninfected cow and when antibodies were probed
with antigens obtained from uninfected Vero cells.

DNA was extracted from tissues of infected calves, from
parasites of the reference strain NC-1 and cell cultures. Ge-
nomic DNA was isolated using Nucleospin Tissue DNA
extraction kit (Macherey-Nagel, Diiren, Germany), according
to the manufacturer’s instructions.

Polymerase chain reaction (PCR) was performed with the
N. caninum — specific oligonucleotide primers Np21 and Np6
amplifying a portion of the gene5 region including a positive
(NC-1) and a negative controls. Primers Np21 and Np6 for
PCR were synthesised according to Yamage et al. (1996). The
reagents used for PCR were purchased from Fermentas (MBI
Fermentas, USA), and reaction mixtures were prepared fol-
lowing manufacture’s instructions. The amplification reac-
tions were carried out in thermal cycler (Genius, Techne New
Jersey, USA), under the following conditions: initial dena-
turation at 94°C for 4 min, followed by 30 cycles with dena-
turation at 94°C for 20 s, annealing at 55°C for 30 s and exten-

sion at 72°C for 25 s and with a final extension of 72°C for 10
min. A negative control (water) and a positive control DNA
from the NC-1 isolate were included in each reaction. The
PCR products were loaded on a 1% agarose gel containing
ethidium bromide and visualised after run, for the presence of
the specific DNA fragment using the Kodak Electrophoresis
Documentation and Analysis System (EDAS) 290 (Rochester,
NY, USA).
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Fig. 1. Neospora caninum DNA detected in nervous tissues of infect-
ed calves (line 1), infected Vero cells from cell cultures (line 2). The
size of the bands matched the positive control (NC-1 isolate). No
DNA was amplified from the negative controls (line 3 and 4). M —
100 bp ladder

The specific amplicon of 328 bp was present in the exam-
ined samples which confirmed the presence of N. caninum
DNA in tested samples (Fig. 1).

The low isolation rate of N. caninum (1 out of 10 calves) is
probably due to low numbers of parasites in tissues of asymp-
tomatic cattle. Most of the isolations in the past were made
from aborted or sick calves (Dubey and Schares 2006, Dubey
etal.2007). N. caninum was isolated from an eight month old
calf only once in Italy by Fioretti et al. (2000) and from 2 adult
cows that had aborted from confirmed neosporosis, from Ja-
pan (Sawada et al. 2000) and from New Zealand (Okeoma e?
al.2004).

The present study is the first report describing Neospora
isolation from healthy, congenitally-infected calf. The Polish
isolate of the N. caninum has been successfully maintained in
cell culture for more than 1 year.
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