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ABSTRACT

The main aim of present study was to identify the seroprevalence of N. caninum
infections in cattle of some districts in Wasit province using a serological test (indirect-
ELISA), and confirmation of seropositive results by a molecular PCR. In this study, the
blood samples and epidemiological required data were collected from 327 animals during
a period of September 2015 to May 2016. The overall results were revealed that 27.22%
and 12.36% of study’s cattle were positives with indirect ELISA and PCR, respectively.

Regarding to the epidemiological risk factors submitted for this study; the prevalence
of seropositive rates was reported a statistically variable results. Among district factor,
the seropositive results were 36.28%, 27.88%, 17.31% and 26.53% in Al-Azizyah, Al-
Numaniyah, Al-Kut and Al-Hay districts, respectively. According to age factor, it was
18.58% and 31.78% in < 3 years and > 3years groups, respectively; while in sex factor,
males were reported 24.53% and females 27.74%. Relating to reproductive statement
factor, the positive infections were 30.99% and 21.97% in aborted and non-aborted cows,
respectively. Whereas in productivity nature factor; it was 38.24% and 19.37% in dairy

and beef cattle, respectively.

INTRODUCTION
Neospora caninum is an obligate intracellular parasite of Apicomplexa phylum, which
first discovered in dogs that have neurological complications in 1984 by Bjerkas et al.,
(1) in Norway. Then, it’s described in aborted cattle and isolated in cell culture in 1988

by Dubey et al., (2). The parasite was demonstrated to affect on other species including
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sheep, goat, camel, water buffalo, cat, deer and monkey. This parasite reported,
worldwide, in Europe, Americas, Australia and Asia (3). In cattle, the parasite can be
transmitted by consumption of contaminated foods with oocysts that excreted by final
host, and via transplacental route during consecutive pregnancies to birth a congenitally

infected newborn (4).

Although, neosporosis is generally latent, asymptomatic, or related to repeated
abortions and stillbirth at full time, cow can birth a clinically healthy calve but
persistently infected with pathogen (5). Bovine abortion, caused by N. caninum, can be
occur sporadically especially in endemic areas or as epidemic pattern to resulting in a
significant economic losses in cattle husbandry (6). As reported in several studies, the
external source and the prior or congenitally infected animals are most likely the cause of
abortion outbreaks (7, 8). Many direct and indirect economic losses for cattle neosporosis
are showed, such as the costs of fetus’s losses, decrease in milk production and weight

gain, time of rebreeding, health and culling losses (9).

N. caninum is diagnosed, usually, through depending on clinical signs, pathological
findings, immune-histochemical methods, tissue culture, serological and molecular
techniques (10). Recently, different serological methods were applied directly or
indirectly for detecting of infection (11). The indirect ELISA test has more advantages
than other methods as the reaction is registered, objectively, and the results can read
automatedly. Also, it is considered as one of the most suitable techniques in processing
large number of samples (12). Molecularly, PCR was used to detect of N. caninum DNA
in lung and/or brain of aborted or suspected neosporosis animals. However, (13) was
inferred to that possibility of presence the circulating tachyzooites in blood of infected
animals, which demonstrated by (14) in experimentally oral infected ewes. Then, the
DNA of N. caninum was detected, successfully, in semen of naturally infected bulls by

(15), and in blood of naturally infected heifers by (16).

The objectives of present study were to identify the seroprevalence of IgG N. Caninum
antibodies in cattle of some districts in Wasit province by application of a commercially

available indirect-ELISA and using PCR test. In addition, the study was directed toward
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determining of relationships between the seropositivity with some epidemiological

factors (districts, age, sex, reproductive statement and productivity nature).

MATERIALS AND METHODS

During of September 2015 to May 2016, a total of 327 cattle were selected randomly
from some areas related to main districts (Al-Azizyah, Al-Numaniyah, Al-Kut and Al-
Hay) in Wasit province. Blood samples were taken via jugular vein puncture under a
septic condition using disposable syringes, transported into anticoagulant-free tubes, and
then centrifuged at 4000 rpm for 15 minutes (17). The obtaining serums were installed
into 1 ml micro-tubes and saved under -20°C until used, whereas, the tubes of whole
blood samples were kept at 4°C for DNA extraction. In addition, the required data were

obtained by clinical examination with assistance of the owners.

According to manufacturer’s instructions, serum samples were analyzed using a
commercially available N. caninum indirect ELISA kit (Svanova Biotech AB, Sweden).
The DNA was isolated from whole blood samples of seropositive samples according to
manufacturer’s instruction of a DNAeasy blood kit (Qiagen, Germany). As described by
(16), a pair of Np6 / Np21 primers {(5' GGGTGTGCGTCCAATCCTGTAAC 3") and (5’
CTCGCCAGTCAACCTACGTCTTCT 3')} were used for amplification the DNA
fragment at 357 bp. The negative and positive controls were introduced in all PCR
reactions, and the amplification of products was stained by ethidium bromide, separated

with 2% of agarose-gel electrophoresis, and viewed under Ultra-violet light.

Statistically, all data were tabled and analysed using of two computerized programs,
Microsoft Office Excel (2013) and IBM SPSS (v.23). The significant differences of
seropositive results and their association with data of risk factors were tested by an

application of descriptive statistics at a level of P<0.05 (18).

RESULTS
Out of (327) cattle tested by indirect-ELISA, the overall positive seroprevalence of
cattle V. caninum infections were 89 (27.22 %), (Table 1).
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Table (1): Total seroprevalence results of indirect-ELISA in 327 cattle

Total No.

Seropositives

Seronegatives

327

89 (27.22 %)

238 (72.78 %)

Among all seropositive samples were submitted for molecular examination by PCR

technique that revealed on 11 (12.36%) positive samples, (Table 2).

Table (2): Total results of PCR technique in 89 seropositive cattle
Negatives PCR
78 (87.64%)

Total No. Positives PCR
89 11 (12.36%)

Dealt with the positive samples that detected by application of PCR test in an overall
89 seropositive samples, which isolated by agarose-gel electrophoresis. The Lane M was
showed the DNA maker (100-2000 bp), whereas, the Lanes (1-11) were represented the
positive samples at 357 bp PCR product size of 2% agarose, 100 Volt and 80 Am for 1
hour, (Figure 1).

4. 5 W F 08810

2003

B L el 357 bp

Figure (1): Agarose-gel electrophoresis of positive N. caninum samples

In present study, the epidemiological risk factors were studied to evaluate their
associations with seropositive results. Among regions of samples collection, the results
were revealed on 41/113 (36.28%), 17/61 (27.88%), 18/104 (17.31%) and 13/49
(26.53%) seropositive cattle in Al-Azizyah, Al-Numaniyah, Al-Kut and Al-Hay;
respectively. According to age factor, the examined cattle were divided into < and >3

years groups that appeared on 21/113 (18.58%) and 68/214 (31.78%) seropositive cattle,
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respectively. In sex factor, the males and females cattle were having 13/53 (24.53%) and

76/274 (27.74%) seropositives, respectively.

Regarding to adult cows only, the factor of reproductive statement were discussed in a
total of 203 cows and the results reported that 22/71 (30.99%) and 29/132 (21.97%) of
aborted and non-aborted cows, respectively, were seropositives. Relating to factor of
productivity nature, seropositive neosporosis infections were detected in 52/136 (38.24%)

and 37/191 (19.37%) of dairy and beef cattle, respectively.

Table (3): Association of epidemiological factors to seropositive results

Epidemiological risk factor | Total | Seropositives | Seronegatives
No.
No. %
Al-Azizyah 113 41 36.28° 72 (63.72%)
Al-Numaniyah 61 17 | 27.88° 44 (72.13%)
District c
Al-Kut 104 18 17.31 86 (82.69%)
Al-Hay 49 13 26.53 " 36 (73.47 %)
Age/Year <3 113 | 21 | 18.58° 44 (88%)
>3 214 68 31.78*° 32 (64%)
Sex Males 53 13 | 24.53° 40 (75.47%)
Females 274 76 27.74° 198 (72.26%)
Reproductive Aborted 71 22 30.99° 49 (69.01 %)
Statement Not-Aborted 132 | 29 | 21.97° | 103 (78.03 %)
Productivity Dairy 136 52 38.24° 84 (61.76%)
Nature Beef 191 | 37 | 1937° | 154 (80.63 %)

Within each factor, difference in small letters, vertically, refer to significant difference

DISCUSSION

Globally, several and various studies were carried out to detect the prevalence of
bovine N. caninum, using different diagnostic tests that revealed on great variation in
their prevalence between countries, regions as well as between herds (19). However, the

total seropositive result of this study was higher than those reported by (20) and (21).

In addition, the PCR reaction and subsequent sequence analysis was clearly
demonstrate the presence of DNA N. caninum in whole blood samples for first time in
Iraq. This successful in detection of DNA was expected because of the blood was seemed

to provide a transport media for Neospora tachyzoites between body tissues (16). Among
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most diagnostic techniques, PCR is more sensitivity and specificity than other tests and
less to be affected by autolysis or postmortem changes. In addition, it can be apply for
identification of N. caninum DNA in blood, semen, brain, spinal cord, different fetal
fluids, embryonic tissues, and even oocysts in feces of final host (16, 22, 23). The current
results were demonstrated that in Iraq, the seroprevalence of neosporosis has a wide
range in infection rates with presence of contrast between study’s districts. This finding
might be attributed to inequality of applied techniques and/or their cut-offs, origin of
evaluated herds and probability of frequent exposing to sources of infection (24). As well
as, the increasing of seroprevalence could be occur because discrepancy of animal
housing or management, herds that involved in a study, increasing exposure to definitive
host or intermediate hosts, and the contact, directly or indirectly, to adjacent endemic

areas (25, 26).

The risk of cattle for being seropositive might be increase, decrease or had not effect
with advancing of age or gestation. The current study was showed a marked rising in
seropositivity with an increasing of age. This finding was in agreement with those
reported by (27) and (28), and disagreement with (3). Recently, European study observed
that the seropositivity has an increased in certain life age and decreased in other; while in
another, it’s revealed that the effect of age on seropositivity may vary in different study
areas (19). While, (29) and (30) were detected that, for most herds, the levels of N.

caninum seroprevalence were in equal across all age groups.

The significant differences in seroprevalence of antibodies against N. caninum in both
sexes were similar. It might be indicating for expositing of both sexes to infected parasite
at the same level. Also, the low number of study’s males submitted for indirect-ELISA

testing could be played role in received results.

In this study, the higher seroprevalence of N. caninum antibodies in adult cows with a
history of abortion compared to those without abortion referred to that N. caninum might
play an important role in occurrence of abortion in cows. Although, (31) and (32)
suggested that the probability of abortion in seropositive cows had an increased for
several folds in mid or late stages of pregnancy but not in seronegatives or early infected

cows. Whereas, (33) was observed a marked increasing in abortion risk during the early
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stage of it. However, sero-epidemiological studies agreed that most seropositive cows
might be at high risk for early embryonic death, stillbirth or birth of a feeble abnormal
calf, birth of a normally infected calf with no obvious effect, culling as well abortions in

both dairy and beef cattle (34, 35).

The current results showed that the seropositivity in dairies was more than in beeves
cattle. This finding is in agreement with (36, 37). The differences, in seroprevalence,
observed between dairy and beef cattle might be caused by the stress of high milk
production that accompanied by a normally depression in immunity especially during
mid-gestation and an elevating of dairy’s age (38, 39). As well as, the differences in
management practice between both types that included variation in feeding or grazing

system, frequent regular herd movement, and high herding density (40, 41).

In conclusion, the results of present study were exhibited on high prevalence of N.
caninum in cattle of some districts in Wasit province. In addition, both applied diagnostic
methods, indirect-ELISA and PCR, were showed a reasonable efficacy in detection of
specific-species Neospora-1gG antibodies and DNA in blood samples. Although,
association of some epidemiological factors was discussed in this study, further
investigations are required to evaluate the definite role of N. caninum in other herds,

regions or provinces.
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