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Abstract | A cross sectional abattoir based study was carried out to determine the prevalence of Toxoplasma 
gondii antibodies in pigs, sheep and goats at slaughter in Jos, Plateau State Nigeria. Five hundred (500) serum 
samples comprising of 300 pigs, 100 each of sheep and goats were collected and analyzed for Toxoplasma 
gondii antibodies (IgG) using latex agglutination test (LAT). Serum samples with LAT titer >10 IU/ml were 
considered positive. The study showed that 176 of the 500 samples analyzed were positive for Toxoplasma 
gondii antibodies (IgG) giving an overall prevalence of 35.2%. There was statistically significant difference in 
the T. gondii seroprevalence based on the animal species (P=0.023; odds ratio=7.688) screened in the study. In 
pigs, T. gondii seropositivity was found to be higher (46.2%) and about five times more likely to occur in males 
than in females (33.3%) (P=0.016; Odds ratio=5.15; 95%CI=1.040-1.844). The seropositivity was also found 
to increase with age. The prevalence was higher (44.1%) in animals older than 2 years than in those below 
2years (31.3%) (P=0.022; OR=4.58). In sheep and goats, the prevalence based on sex was also higher in males 
(35.3%) and about five times more likely to occur than in females (17.9%) (P=0.015; Odds ratio=5.44). The 
seropositivity was also shown to increase with age and about five times more likely to occur in age >2 years 
(P=0.013; odds ratio=5.77). This study showed that pigs, sheep and goats may represent significant source of 
human infection with T. gondii in the study area through consumption of undercooked meat.
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Introduction

Toxoplasmosis is a cosmopolitan zoonotic 
parasitic disease caused by the protozoan 

Toxoplasma gondii (Kamani et al., 2010a, Miro et 
al., 2010). The parasite, Toxoplasma gondii is an 
intracellular protozoan that is widely distributed 
and capable of infecting all warm blooded animals 
(Tenter et al., 2000; Guo et al., 2016). Felids especially 
cats are the definitive host and almost all warm-

blooded animals including humans and livestock 
serve as intermediate host (Dubey and Jones, 2008).

In Africa, cattle, chickens, pigs, sheep, goats, and 
camels represent the most consumed animal species 
(Tonuchewa et al., 2017). Tissues of food animals have 
been reported to harbor the cyst of Toxoplasma gondii 
(Dubey et al., 1996). Livestock such as pigs, sheep and 
goats have been reported to be an important latent 
source of human infection and play an important role 
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in the epidemiology of toxoplasmosis (Aganga et al., 
1981; Dubey, 1986; Dubey et al., 1992; Andrew et al., 
1997).

Among livestock, pigs, sheep and goats have the high-
est rates of chronic Toxoplasma gondii infection (Ten-
ter et al., 2000). The infection with Toxoplasma gondii 
is responsible for major economic losses in livestock 
through abortions, delivery of dead or debilitated off-
spring (Dubey and Beattie, 1988; Demissie and Tila-
hum, 2002; Kamani et al., 2010b). Severity of toxo-
plasmosis in sheep and goats are associated with the 
stage of pregnancy. Infection during the early stage 
of gestation can result in fetal death, resorption and 
abortion, while infection in the later stage of gesta-
tion may have no clinical effect and lambs are usually 
born normal but infected and immune (Dubey and 
Beattie, 1988; Buxton et al., 2007). Aside of signif-
icant reproductive losses, T. gondii infection in small 
ruminants also has implication for public health since 
consumption of infected meat can facilitate zoonotic 
transmission (Bisson et al., 2000).

Although Toxoplasma gondii infection in most peo-
ple appears to be asymptomatic, it may result in 
life-threatening illness in some immune compro-
mised individuals (Montoya and Liesenfeld, 2004). 
The disease has also been reported as the second larg-
est cause of death due to food borne illness in the 
United States (Scallan et al., 2011). Toxoplasmosis 
during pregnancy in humans can cause congenital in-
fection manifesting as mental retardation and blind-
ness in the infants. (Remington, 1995; Suarez-Aran-
da et al., 2000; Okyay et al., 2005). There is the need 
for continued update on the status of the disease in 
food animals towards planning effective preventive 
and control measures. This study was therefore carried 
out to determine the prevalence of T. gondii antibod-
ies and associated risk factors in pigs, sheep and goats 
at slaughter. 

Materials and Methods

Study area
The study was conducted in Jos, Plateau State, North 
Central Nigeria (Figure 1). Jos is a city in Nigeria’s 
middle belt region and is the administrative capital 
of Plateau State. It is located between latitude 9°56’N 
and longitude 8°53’E high on the Jos Plateau (SCRD, 
2011). The city is divided into three separate Local 
Government Areas: Jos-North, Jos-South, and Jos-

East which have a combined population density of 
1.03 persons per square mile (391 persons per km2). 
The city has an altitude of 4,062 f/” eet (1,217m) 
above sea level and so enjoys a more temperate climate 
than most of the rest of Nigeria (SCRD, 2011). The 
State capital has only one registered abattoir which is 
the Jos abattoir, and it was established 1975. The Jos 
abattoir is located on Abattoir road in Giring/ Dogon 
Karfe, Jos, Plateau State. Species of animals regularly 
slaughtered include cattle, sheep, goat and pig and 
occasionally camel.

Figure 1: Map of Nigeria showing Plateau State

Study design
A cross-sectional abattoir based study design was 
carried out between December, 2016 and May, 2017. 
Systematic random sampling technique was adopted 
in selecting pigs, sheep and goats at slaughter. One 
out of every 2 animals at slaughter was included for 
sample collection. Information on sex was record-
ed while the age of animal was determined using 
dentition. 

Sample collection and handling
About 3-5ml of blood was collected directly from 
jugular vein after slaughtering, using sample bottle 
without anticoagulant. Each sample was properly la-
beled and transported to the Parasitology laboratory 
of Federal college of Animal Health and Production 
Technology Vom. Blood was centrifuged at 3000 
rpm for 10 minutes to separate Sera. Sera was kept at 
-20oC until serologically assayed.

Serology
Antibodies to T. gondii were determined using the 
latex agglutination test kits as described by the man-
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ufacturer (Biokit, Barcelona-Spain). A semi-quanti-
tative analysis was carried out. Briefly, 50 μl of nor-
mal saline was placed on slide sections 2 through 6. 
A 50 μl of the sample was placed on slide sections 1 
and 2 using an automatic pipette. The sample and 
the saline solution on section 2 were mixed several 
times and 50 μl of the mixture made on section 2 
was transferred to section 3 and repeated through 
to section 6, thereafter discarding 50 μl. One drop 
of reagent was then added and mixed with a stirrer 
covering the whole surface of the slide section. The 
slide was rotated for 5 minutes on a rotary shaker 
set at 80-100 rpm. The presence of agglutination 
at titer >10 μl/ml were considered positive. Positive 
and negative controls were included in each test. 
Data analysis
The statistical analysis was done using statistical 
package for social sciences (SPSS) version 23. The 
data was summarized using tables. Chi-square (χ2) 
was used to test the association between prevalence of 
Toxoplasma gondii antibodies and factors such as age 
and sex. A P-value of less than 0.05 was considered to 
be statistically significant.

Results and Discussion

Five hundred (500) serum samples comprising of 300 
pigs, 100 each of sheep and goats were collected and 
analyzed for Toxoplasma gondii antibodies (IgG) us-
ing the latex agglutination test (LAT) kits according 
to manufacturer’s instructions. Serum samples with 
LAT titer of >10 μl/ml were considered positive. The 
study showed that of the 500 samples analyzed 176 
were positive for Toxoplasma gondii antibodies (IgG) 
given an overall prevalence of 35.2% (Table 1). Ta-
ble 2 showed that there was statistically significant 
difference in the T. gondii seroprevalence based on 
the species with higher prevalence in pigs (P=0.023; 
odds ratio=7.688). In pigs the T. gondii seropositivi-
ty was found to be higher in males than in females 
(46.2% versus 33.3%) (P=0.016; Odds ratio=5.15; 
95%CI=1.040-1.844) (Table 2). The seropositivity was 
found to be higher (44.1%) in animals >2 years than 
those aged 1-2years (31.3%) (P=0.022; OR=4.58). 
In sheep and goats, the prevalence based on sex was 
also higher in male (35.3%) than in female (17.9%) 
(P=0.015; Odds ratio=5.44). The seroprevalence 
was also higher (33.6%) in age >2 years than in 1-2 
years (18.1%) (P=0.013; odds ratio=5.77) (Table 3).

Table 1:  Prevalence of T. gondii antibodies in pigs, sheep 
and goats at slaughter in Jos abattoir.
Specie of 
animal

No posi-
tive

No nega-
tive

% preva-
lence

P-value Odds 
ratio

Pigs 120 180 40.0
Sheep 28 72 28.0 0.023 7.58
Goats 28 72 28.0
Total 176 324 35.2

Table 2: Seroprevalence of T. gondii in pigs at slaughter 
based on sex and age.
Variable No. exam-

ined
No of 
positive

% preva-
lence

P-value Odds 
ratio

Sex
Male 156 72 46.2 0.016 5.15
Female 144 48 33.3
Age (yrs)
1-2 96 30 31.3 0.022 4.58
>2 204 90 44.1

Table 3:  Seroprevalence of T. gondii in sheep and goats 
at slaughter based on sex and age.
Variable No. Ex-

amined
No Posi-
tive

% Preva-
lence

P-value Odds 
ratio

Sex
Male 116 41 35.3
Female 84 15 17.9 0.015 5.44
Age (yrs)
1-2 72 13 18.1 0.013 5.77
>2 128 43 33.6

This study was conducted to determine the preva-
lence of T. gondii antibodies in pigs, sheep and goats 
at slaughter in Jos abattoir. An overall seroprevalence 
of T. gondii in pigs, sheep and goats was found to be 
35.2% in this study. This is almost twice the figure 
reported three decades ago by Osiyemi et al., 1985. 
The serological tests used in the two studies were not 
the same. Differences in the sensitivity of the test may 
account for the comparatively higher prevalence ob-
served in this study. However, at the moment, knowl-
edge on the method of transmission and impact of T. 
gondii on human and animal health is scarce in the 
study area. More so, there is no national control meas-
ures/policy for T. gondii infection in animal in place. 
There may have therefore been an increase in the 
T. gondii serprevalence in the study area suggesting 
continued contamination of the environment with 
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infected cat feces. The study however had some limi-
tations as the LAT kits were meant for use in human 
sera. Thus its validity in animals is unknown.

This study has revealed a variation in the prevalence of 
T. gondii antibodies in animals at slaughter based on 
species, with higher prevalence in pigs. This finding 
has great health risk implication considering the fact 
that pigs are an important source of Toxoplasma gon-
dii infection in humans (Dubey and Beattle, 1988). 
This high prevalence in pigs further suggests a high 
environmental contamination with T. gondii oocyst in 
the area. The density of cats and wild felids around 
farms, climatic conditions, management practices and 
feeding habits are determinants of T. gondii in animals 
(Montoya and Linsenfield, 2004; Dubey, 2008). This 
may explain the reason for the variation of T. gon-
dii among different species of animals in this study. 

Seroprevalence studies of T. gondii conducted in pigs 
from different states in South-west and North-west 
Nigeria shows 24.2% and 14.4% respectively (Gieg-
befumwen et al., 2013; Akande et al., 2016). Similar 
studies conducted in pigs in Brazil showed that the 
seroprevalence of T. gondii varies from 9.6% to 54.1% 
(Vidotto et al., 1990; Garcia et al., 1999; Suárez-Aran-
da et al., 2000). The result of this study revealed a 
prevalence of 40.0% and therefore indicates relatively 
moderate prevalence of T. gondii antibodies in pigs in 
the area. Okewole, 2007 also reported similar preva-
lence of 41.5% in Ibadan, South-west Nigeria. How-
ever, lower prevalence of 16.7- 24.0% were reported 
in different countries (Damriyasa et al., 2004; Ven-
turini et al., 2004; Correa et al., 2008; Villari et al., 
2009; Frazão-Teixeira and Oliveira, 2010). Variation 
in regional/geographical factors has been reported to 
influence the differences in seroprevalence in differ-
ent areas (Garcia et al., 1999). This wide variation in 
the geographical factors along with possible differ-
ences in production systems may be the reason for the 
differences observed in this study with other reports.

The prevalence of T. gondii antibodies in sheep and 
goats at slaughter observed in this study is higher 
than that reported by Kamani et al. (2009) in Mai-
duguri, North eastern part of Nigeria. The prevalence 
in this study is however, lower than that reported in 
some regions of Turkey (Tutuncy et al., 2003; Oncel 
and Vural, 2006; Mor et al., 2007). It is also lower 
than 92.4% reported in Brazil (Gondim et al., 1999), 
31.0% in Uganda (Bisson et al., 2000), 71.0% in Lib-

ya (Al-Mabruk et al., 2013), 67.0% in Caribbean 
Dominica Island (Hamilton et al., 2014), 39.0% in 
Egypt (Kandil and Abou-Zeina, 2000) 34.5-40.0% 
in Tunisia (Lahmar et al., 2015), 74.8% in Ethiopia 
(Teshale et al., 2007), and 33.0% in Venezuela (Nie-
to and Melendez, 1998). The seroprevalence in this 
study is however, higher than 1.7-19.3% and 5.9% 
reported in Iran and part of Venezuela respectively 
(Hashemi-fesharki, 1996; Figueiredo et al., 2001; 
Derakhshan and Mousavi, 2014). These variations 
could be attributed to the difference in climatic 
conditions and management systems in the differ-
ent geographic area. More so the difference could 
be attributed to the difference in the serological test 
methods used in the different studies for the detec-
tion of T. gondii antibodies. 
Previous studies on seroprevalence of T. gondii in pigs 
have shown varied outcomes (Dubey et al., 1995). 
Age has been reported to be an important factor 
on the frequency of T. gondii infections (Dubey 
et al., 1992). In a study conducted by Villari et al., 
2009, T. gondii seroprevalence was reported to be 
higher in adult animals compared to animals less 
than a year old. This study has also shown that T. 
gondii seropositivity increased with age with higher 
prevalence in animals >2years than in 1-2years. 
This finding is also in agreement with the reports 
observed that the seroprevalence of T. gondii is age-
dependent and is usually higher in adult than in 
younger ones (Figueiredo et al., 2001; Boughattass 
et al.., 2011; Al-mabruk et al., 2013; Lahmar et 
al., 2015; Younis et al., 2015; Akande et al., 2016). 
This study also agrees with previous findings that 
reported T. gondii antibodies to be higher in older 
animals. This could be attributed to the fact that older 
animals have longer contact with the environment 
which might be contaminated with infected cat feces 
and may explain the reason for the high prevalence 
in those greater than 2 years recorded in this study.

T. gondii seropositivity was found to be associated with 
sex with a higher prevalence in males than females. 
This in contrast with the findings of Akande et al. 
(2016) and Lahmar et al. (2015) who reported a higher 
prevalence in female than in male-a study conducted 
in Ogun State, Nigeria and Southern Tunisia 
respectively. The practice in this part of the country 
is such that the female animals are kept confined for 
breeding purposes and so have little contact with 
the environment that may be contaminated with T. 
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gondii oocysts. This may suggest the reason for the 
high prevalence of T. gondii antibodies in males than 
in the females in the study area.

Conclusions

This study showed that T. gondii seroprevalence is 
high in pigs compared to those reported in other re-
gions. This suggests the important roles pigs may play 
in the maintenance of the epidemiology of T. gondii 
in the area. Therefore, eating undercooked infected 
pigs may serve as sources of transmission of T. gondii 
to humans. The seroprevalence of T. gondii infection 
in small ruminants slaughtered at Jos abattoir for hu-
man consumption is moderate. This suggests that that 
consumption of undercooked meat of these animals 
represent potential risk of infection in humans. Age 
and sex of animals are risk factors for T. gondii in the 
study area. 

Recommendations

Further studies should be conducted to determine 
the presence of viable cysts in tissues of animals at 
slaughter and to characterize the genotype of T. gon-
dii strains circulating in the area. A risk assessment 
study of pigs and small ruminant’s meat for human 
consumption should also be carried out. Prevention 
of the spread of the disease through farm biosecuri-
ty measures is also essential. Meat of pigs, sheep and 
goats should be properly cooked before consumption.
Limitation of the study
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