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Introduction: Q-fever is an important zoonosis in many parts of the world. However, the disease is not

vastly studied in Africa. Although few studies previously carried out both in animal and human populations
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in Nigeria had revealed the occurrence of the disease, there is an urgent need for a study to provide clinical
data on its epidemiology.
Methods: A serological study was carried out at Jalingo Abattoir, Taraba state, Northern Nigeria to deter-

mine the prevalence of the disease in humans (both abattoir workers and non-livestock handlers) and slaugh-

tered ruminants, as well as its distribution in relation to species, sex, age and occupation. A cross sectional
design, random cluster sampling technique were employed for the study. Three hundred and fifty serum

Keywords: samples were analysed using ELISA.

Abattoir Results: An overall seroprevalence of 10.9% was recorded with species-specific prevalence rates of 10%,
ELISA 9%, 13% and 12% in goats, sheep, cattle and humans respectively.

Prevalence Significance: Our findings demonstrated that Q-fever is present among abattoir workers and slaughtered
Q-fever animals at Jalingo abattoir. The prevalence reported in this study calls for the government’s attention to-
Nigeria wards public enlightenment on its economic and zoonotic importance.

@ 2018 Faculty of Veterinary Medicine, University of llorin, Nigeria. All rights reserved.

Introduction

Query (Q) fever also called Coxiellosis, is a neglected tropical
zoonotic disease caused by a fastidious, obligate intracellular
bacterium, Coxiella burnetii. The disease occurs worldwide
except in New Zealand and Antarctica (McQuiston and Child,
2002). The vectors of the agent include rodents particularly
brown rats and ticks of the genera Dermancentor, Rhipicepha-
lus, Amblyomma, Ixodes, Boophilus and Otobius magnini
(Montani and Benazzi, 1953). The organisms usually shed in
the vaginal mucus, faeces and urine of infected animals and
which may serve as potential sources of infection for humans
through direct contact (Beaudeau et al., 2006; Guatteo et al.,
2006).

Q- fever is considered to be an occupational disease of people
who have close contact with animals or their products such as
abattoir workers, veterinarians, farmers and laboratory work-
ers (De Rooij et al., 2012).Transmission to humans can also
occur via the inhalation of contaminated aerosols and inges-
tion of unpasteurized milk (Beare et al., 2009). The clinical
manifestations range from prolonged fever, and pneumonia to
hepatitis (Schimmer et al., 2010). The disease is frequently
asymptomatic in animals but may manifest as abortion, still-
birth, neonatal death and infertility with resultant economic
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loss to livestock owners (Angelakis and Raoult, 2010). Eco-
nomically, the disease causes huge economic loss to livestock
owners due to abortion, stillbirth and early neonatal mortality
(Berri et al., 2007). Conventional diagnosis of Q-fever is
based on detection of bacteria, bacterial DNA, or antibodies
(Rodolakis, 2006). Common serological methods include
complement fixation test (CFT), immunofluorescence anti-
body test (IFAT) and enzyme linked immunosorbent assay
(ELISA). However, ELISA is the most sensitive (Jamie et al.,
2011).

Although serological evidence of Q-fever has been reported in
Nigeria (Tukur et al., 2014), the agent has been poorly studied
in both animals and humans. This study was therefore carried
out to determine the status of the disease in abattoir workers
and slaughtered ruminants at Jalingo abattoir with the hope of
providing public awareness to minimize economic loss and
safeguard public health.

Materials and Methods

Study area and population
The study was carried out in Jalingo abattoir located in the ca-
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pital of Taraba State, Northeast Nigeria. The city is located at
an altitude of 349m above the sea level and lies between 10°30
E, 8°00°N/ 8.000°N, 10.500°E with an estimated population of
1,480,590 people (Aga, 2008) The study population comprises
of ruminants slaughtered in the abattoir and the humans (the
abattoir workers and non-livestock keepers).

Sample collection

In a cross-sectional study, random cluster sampling was per-
formed to recruit three hundred (300) ruminants and fifty (50)
human blood samples from the abattoir from June to November
2016. A sample size of 300 for ruminants and 50 for humans
was based on cost of field study and availability in the study
area respectively. Sampling in humans was approved by the
Health Research Ethics Committee of Modibbo Adama Univer-
sity of Technology, Yola. Five millilitres (5mls) of blood was
collected from jugular veins of slaughtered ruminants into plain
vacutainer and were transported on ice to microbiology labora-
tory of Federal Medical Centre, Jalingo. Upon arrival at the
laboratory, the samples were centrifuged at 3000rpm for
10mins, and sera extracted. All serum samples were transported
on ice to the veterinary clinic, Modibbo Adama University of
Technology, Yola and stored at -20°C until required.

Laboratory analysis

The serum samples were tested for C. burnetii antibodies using
ELISA kit (ID Vet Innovative Diagnostics, Montpellier,
France). The test was carried out according to the manufactur-
er’s instruction. The plates were read at 450nm with an ELISA
reader, (Biotek device, USA). To calculate the results, the opti-
cal densities (ODs) of the samples were analysed in relation to
the negative and the positive controls with the following formu-
la:

ODsample -ODneg

Value (%) = x 100

ODpos—0ODneg

The sera were considered to be ELISA-positive if they had a
value of 50% or more, were doubtful to be positive if the values
were between 40 - 49%, and were considered negative if the
values were < 40%. For the purpose of truthful results, doubtful
samples were ignored.

Statistical Analysis

Chi-square was used to determine the associations of species,
age, sex, and occupation with the prevalence of C. burnetii an-
tibodies. Results were considered significant at p < 0.05.

Results

Out of the total 350 serum samples tested, 38 (%) were positive
for antibodies to C. burnetii; these include, goats (n = 10),
sheep (n =9), cattle (n = 13), humans (n = 6). The rates of posi-
tivity observed were distributed across all species examined.
There was no significant association between species and prev-
alence of C. burnetii antibodies (p > 0.05) Table 1.

The detailed sex-specific distribution of the disease both in an-
imals and humans is shown in Table 2 below. Chi-square anal-
ysis between seroprevalence and the sex of slaughtered animals
did not show any statistical significant association. Similarly,
chi square analysis between seroprevalence and sex of humans
did not show any statistical significant relationship (p = 0.45).
Age-specific distribution of C. burnetii antibodies in slaugh-
tered animals is shown in Table 3. Chi-square analysis between
seroprevalence and age was statistically significant in goats
only (p = 0.05).

Finally, seroprevalence amongst abattoir workers and non-
livestock handlers was investigated (Table 4). Chi-square anal-
ysis was statistically significant in non-livestock workers only
(p <0.001).

Discussion

The study results revealed that 10.9% of the total samples ex-
amined had antibodies to C. burnetii. The highest detection of
antibodies was recorded in cattle (13%) than the other species
studied (10% goats and 9% sheep). A recent study conducted in
Zaria, northwest Nigeria by Tukur et al. (2014) reported preva-
lence of 10.2% in cattle.

In the seroprevalence studies with concern to cattle, sheep and
goats in some African countries, Schelling et al. (2003) report-
ed slightly higher prevalence in goats 13% than sheep 11% and
cattle 4% in Chad while Hussien et al. (2012) reported higher
prevalence in sheep 62.5%, than goats 24% and cattle 40.4% in
Sudan. However, we observed in contrast higher prev-

Table 1.Overall prevalence of Coxiella burnetii antibodies detected at Jalingo abattoir, Taraba State

Species Number Examined Number (%) positive ¥ p-value df
Goats 100 10 (10.0) 2.63 0.45 1
Sheep 100 9(9.0)

Cattle 100 13 (13.0)

Humans 50 6 (12.0)

Total 350 38 (10.9)

*Significance = p < 0.05
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Table 2. Sex-specific distribution of Coxiella burnetii antibodies in slaughtered ruminants

Species Sex Number Examined Number (%) positive ¥ p-value df
Goats Male 50 3 (6.00) 1.60 0.20 1
Female 50 7 (14.00)
Subtotal 100 10
Sheep Male 50 4 (8.00) 0.11 0.73 1
Female 50 5 (10.00)
Subtotal 100 9
Cattle Male 50 4 (8.00) 1.92 0.16 1
Female 50 9 (18.00)
Subtotal 100 13
Overall total 300 32 (10.70)
*Significance = p < 0.05
Table 3. Age-specific distribution of Coxiella burnetii antibodies in slaughtered ruminants
Species Age (years) Number Examined Number (%) positive x p-value df
Goats >2 50 8 (16.00) 3.60 0.05 1
<2 50 2 (4.00)
Subtotal 100 10
Sheep >2 50 7 (14.00) 2.77 0.09 1
<2 50 2 (4.00)
Subtotal 100 9
Cattle >3 50 8 (16.00) 0.69 0.40 1
<3 50 5 (10.00)
Subtotal 100 13
Overall Total 300 32 (10.70)
*Significance = p < 0.05
Table 4. Prevalence of Coxiella burnetii antibodies in human
Occupation Sex Number Examined Number (%) positive Y p-value df
Livestock workers
Butchers Male 20 4 (20.0) 0.33 0.68 1
Blood collectors Female 10 1(10.0)
Subtotal 30 5 (16.7)
Non-livestock workers <0.001 1
Other population Male 10 0(0.0)
Female 10 1(10.0)
Subtotal 20 1(5.0)
Overall Total 50 6 (12.0)

*Significance = p < 0.05
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alence in cattle (13%) than goats (10%) and sheep (9%) in this
study. Several reasons could play role for the high prevalence
observed in cattle. One of the reasons is that, cattle are mostly
reared under extensive management system compared to goats
and sheep in north-eastern Nigeria. The extensive management
system allows them to graze freely in the bush and therefore
predisposes them to the risk of acquiring Q-fever through tick
vectors. Ticks are vectors of Coxiella burnetii and excrete the
organism in their saliva and faeces which are deposited into the
host animal via bite (Knobel et al., 2013). Also, unregulated
borders which allow the movement of infected animals and
nomads into the country via trade route and in search of pasture
and water points could be a predisposing factor to Q-fever.
Moreover, the seroprevalence of C. burnetii has also been stud-
ied in ruminants across the worlds. In Cyprus, Psaroulaki et al.
(2006) reported prevalence of 48.2% in goats, 24% in cattle,
and 18.8% in sheep. Ebubekir et al. (2009) reported prevalence
of 16.3% in cattle and 5.4% in sheep in East Turkey. McQuis-
ton and Child (2002) reported prevalence of 41.6% in goats,
16.5% in sheep, and 3.4% in cattle in USA. The variation in
results is attributed to location of countries and provinces. Vari-
ation could also be as a result of the number of samples per
study, the tests and kits used. Q-fever is endemic in some coun-
tries than others as reported by Rodolakis (2006). Serological
method and kit used affect the sensitivity and specificity of
results; ELISA has been proven to be more sensitive and specif-
ic than other serological methods (Peter et al., 2000).

The finding that female animals had higher prevalence than the
male counterpart was as similarly as reported by Yangho et al.
(2011) and Majid et al. (2015). Female animals are at higher
disease risk than males due to the high concentration of the
bacteria in the placentas, foetal membrane and mammary
glands of infected animals (Lyytikainem et al., 1998).

Our findings also revealed that the prevalence was higher in
adult animals than in the younger ones did. Majid et al. (2015)
reported similar findings that increasing age is associated with
an increasing likelihood of sero-positive result. However, Ruiz-
Fons et al. (2010) suggest that sero-positivity increases from
the young to adults in goats and sheep but remain similar in
young and adults cattle. High prevalence in adults observed in
the study could be suggestive of horizontal transmission and the
maintenance of the infection within the adult population
(Anastacio et al., 2013).

In humans, overall prevalence of 12% was recorded in this
study. Very high prevalence (44%) has been reported in Soko-
to, northwest Nigeria by Blondeau et al. (1998). In addition,
sero-positivity was higher in males than female which is con-
sistent with the report of McCaughey et al. (2008). This predis-
position could be associated to poor practices of the workers
such as absence of protective clothing, occupational risks (cuts)
and routine contact with contaminated urine, faeces, blood,
vaginal secretions, placenta and amniotic fluids. On the other
hand, the high prevalence amongst female non-livestock work-
ers could be linked to handling and processing of contaminated
meat.
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Conclusion

The findings of this study demonstrated that Q-fever is an exist-
ing disease amongst abattoir workers and slaughtered ruminants
in Jalingo abattoir. Therefore, the disregard of C. burnetii as a
differential diagnosis in any reproductive disorder amongst
farm animals should be reconsidered. Similarly, the results of
this study calls for the government’s attention towards public
enlightenment on the economic and zoonotic importance of the
disease.
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