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A B S T R A C T

Neospora caninum is an intracellular protozoan parasite with a global distribution, known to cause abortions in 
livestock. This study aimed to determine N. caninum seroprevalence in dairy goats with a history of reproductive 
failure in South Africa. Blood samples were collected from 131 dairy goats across five farms in three provinces 
and tested for N. caninum antibodies using the commercial indirect ELISA (IDvet Screen® Neospora caninum), 
followed with confirmatory testing with western blot (WB). The ELISA detected antibodies in one goat (1/131) 
[95 % CI: 0–2.8 %], while no positives were detected by WB. While N. caninum infection and associated abortions 
do not currently pose a major concern, farmers are encouraged to perform surveillance for potential infections.

1. Introduction

Neospora caninum is an apicomplexan, cyst-forming parasite that 
causes significant disease in cattle and dog, and sporadically affects 
sheep and goats (Dubey et al., 2017). Neosporosis in goats is widely 
distributed and prevalent in many parts of the world. Abortions, fetal 
death, and still births have been reported in N. caninum infected goats 
(Salehi et al., 2021; Schnydrig et al., 2017; Nunes et al., 2017). While 
few cases of N. caninum-related abortion have been reported in goats, 
the seroprevalence and relevance of infection in these species has been 
insufficiency studied. In South Africa, the most common infectious 
causes of abortion in goats include Chamydophila abortus, Rift Valley 
fever, Wesselsbron disease and Coxiella burnetti (Department of Agri
culture, 2016; Hobson, 2021). Abortions in animals lead to economic 
losses for farmers, with infectious diseases being the primary cause. 
However, very low seroprevalences of N. caninum infection in goats have 
been reported in Africa (Rodrigues et al., 2020; Semango and Buza, 
2024). Limited studies in Africa have reported seroprevalences ranging 
from 0 % to 66.7 % (Fereig et al., 2022; Julie et al., 2019). To prevent 
horizontal transmission, it is crucial to avoid exposure to pastures 

contaminated with oocysts. Goats are browsers and feed predominately 
on leaves of scrubs or trees and because of this feeding behavior they 
have limited exposure to infective parasites that are transmitted through 
feces in the environment (Hoste et al., 2010). Goats are also easily 
adaptable to resource-poor areas and are commonly raised for meat, 
milk, and in many cases kept for traditional or religious purposes. 
Although dairy goat farming remains a niche industry in South Africa, 
there has been increased demand for goat milk and dairy products in 
recent years. The main dairy goat breeds in the country include the 
British Alpine, Toggenburg and Saanen (Bosman et al., 2015). Little is 
known about the distribution and significance of N. caninum infection in 
dairy goats in South Africa. The study aimed to determine the seropre
valence of N. caninum in dairy goat flocks with a history of abortions in 
the northern parts of South Africa. (See Table 1.)

2. Materials and methods

2.1. Animals and blood samples

Blood samples were collected from 131 dairy goats across three 
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provinces of South Africa (Gauteng, North West and Limpopo) (Fig. 1). A 
multistage sampling approach was used, with farms having a history of 
abortion sampled as the primary unit and stratified across provinces. 
Within each farm, dairy goats were randomly or purposively sampled, 
prioritizing older breeding goats. A formula by Thrusfield (2018) was 
used to calculate the required sample size with 95 % confidence: 

n =
(
1.962 ×Pₑₓₚ(1 − Pₑₓₚ)

)/
d2 

where n = required sample size, Pₑₓₚ = expected prevalence and d =

desired absolute precision. The sample size was adjusted by multiplying 
it with the design effect (D) for multi-stage sampling (Bennett et al., 
1991): 

D = 1+ ρ(m − 1)

where ρ is the intra-cluster correlation coefficient (ICC) and m is the 
average cluster size.

The absence of N. caninum seroprevalence data in milk-producing 
goats in South Africa led to an assumed expected prevalence of 2 %, 
based on previous studies in Africa. With a desired precision of 5 % and 
using ρ = 0.1 and m = 30, D was calculated to be 3.9. Therefore, at least 
121 goats from at least four flocks were required. The following data was 
collected, farm location, goat breed and the presence of other animals, 
particularly dogs.

2.2. Serology

Following the manufacturer’s instructions, a commercial indirect 
ELISA (IDvet Screen®) that uses an anti-ruminant conjugate was used to 
detect antibodies against N. caninum. The test has a sensitivity (Se) of 
99.6 % [CI 95 %: 98.9–100 %] and a specificity (Sp) of 98.9 % [CI 95 %: 

97.4–100 %] for cattle sera (Alvarez-García et al., 2013). Samples with a 
sample to positive control ratio (S/P) ≥50 % were considered positive, 
40 % to 50 % was doubtful and < 40 % was negative. Samples that tested 
positive on ELISA were further tested using a confirmatory WB. For the 
WB, antigen preparation (2 × 107 tachyzoites per nitrocellulose mem
brane), electrophoresis under reducing conditions, electrotransfer of 
proteins and immunoblotting were carried out following the procedure 
described by Lopez-Ureña et al., 2023. Sera were diluted at 1/20 in 
blocking solutions (5 % powdered skim milk 0.05 % tris-buffered saline- 
Tween 20 (TBS-T) and the secondary antibody was used diluted at 1/ 
1000 in TBS-T (monoclonal anti-goat/sheep IgG antibody conjugated 
with peroxidase, Sigma, Ref. A9452). The recognition of a clear 17–19 
kDa antigenic fraction on WB was considered positive (Alvarez-García 
et al., 2003).

2.3. Statistical analysis

Seroprevalence was calculated with exact binomial 95 % confidence 
interval. Seropositivity to N. caninum was assessed for association with 
breed, location, type of production, contact with dogs and mixed stock 
farming using the chi-squared (χ2) test. Risk factors with a P-value <0.05 
were considered statistically significant.

3. Results

Neospora caninum antibodies were detected in 1/131 (0.76 %) goats 
using the ELISA, with the upper one-sided 97.5 % confidence limit for 
N. caninum seroprevalence at 2.8 %. However, none of the samples 
tested positive on western blot, indicating that the ELISA-positive sam
ple was likely a false positive. Due to the absence of positive results, no 
risk factor analysis was possible. All farms had dogs, practised mixed 
stock farming, and pastured and supplemented their goats.

4. Discussion

The low prevalence of N. caninum observed in goats using ELISA 
aligns with the low prevalence found in cattle, suggesting that the 
infection is not as widespread in the country compared to other regions 
of the world (Tagwireyi et al., 2024). None of the 131 goats in the study 
tested positive for antibodies against N. caninum with the confirmatory 
western blot test, indicating a zero seroprevalence in dairy goats in the 
northern regions of South Africa. This is the first such study in the 
country and the findings are consistent with the very low seroprevalence 
reported in other African countries, such as Egypt (0 %), Tanzania (1 %) 
and Mozambique (3.8 %) (Alsacia et al., 2017; Fereig et al., 2022; 
Thomas et al., 2022). The single positive ELISA result, confirmed as a 
false positive by western blot, may have been due to cross-reactivity. 
Although abortions had been reported in all sampled flocks, 
N. caninum could not be implicated as the cause, and other abortifacient 
agents should be considered. However, further data on abortion rates 
and serosurveys in goats that have aborted are needed to explore po
tential association between abortion and N. caninum infection.

The presence of N. caninum infection in dairy cattle in two of the 
study provinces (Gauteng, 5.2 % and North West, 2.3 %) was confirmed 
in a concurrent study (Tagwireyi et al., 2024). The failure to detect the 
parasite in goats in the same provinces where cattle tested positive may 
be attributed to the feeding habits of goats. As browsers, goats primarily 
feed on the leaves of shrubs and trees, which limits their exposure to 
infective parasites transmitted through feces on pasture (Hoste et al., 
2010). In contrast, cattle are grazers and have more direct contact with 
infective parasites found in pastures contaminated with feces. Another 
reason for not reporting of N. caninum infection in goats could be due to 
non-existent or inadequate surveillance platforms for abortifacients 
particularly in low and medium income countries (LMICs) (Semango 
and Buza, 2024). This could lead to underreporting of infection. This is 
supported by Rodrigues et al. (2020), who reported that despite Africa 

Table 1 
Frequency of anti-N. caninum specific IgGs in dairy goat flocks in South Africa.

Farm Samples ELISA 
(% 
positive)

Breed Province Mixed 
stock 
farming

1 25 0 British Alpine 
Toggenburg Saanen

North 
West

Cattle

2 23 1 (4.3 %) Saanen Gauteng Horses
3 40 0 Saanen Gauteng Sheep
4 18 0 Toggenburg Saanen Gauteng Cattle 

Sheep
5 25 0 British Alpine Limpopo Cattle
Total 131 1

Fig. 1. Map showing sampled farms with dairy goats tested for Neospora can
inum infection.
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having a significant proportion of the world’s goat population, there are 
very few published studies on the seroprevalence and risk factors of 
N. caninum in goats. The lack of available information does not imply 
that the pathogen is not present in animals in African countries. This is 
especially relevant for South Africa, where N. caninum has been reported 
in other species, but not yet in goats. (Jardine and Dubey, 1992; Tag
wireyi et al., 2024).

5. Conclusion

No evidence of N. caninum infection was found in the dairy goat 
herds examined in this study. However, this finding highlights the need 
for further, more comprehensive research across South Africa to accu
rately determine the disease status. Future studies should involve larger, 
more representative samples and focus on identifying the risk factors 
associated with the transmission of infection. Additionally, these studies 
should explore biosecurity, biocontainment, and risk factor manage
ment strategies for herds, as no effective vaccine currently exists.
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