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ARTICLE INFO  ABSTRACT
 

 

Dogs have been identified as the main reservoirs of 
very important role in the maintenance of the parasite and its transmission to humans and other 
susceptible hosts. This study was conducted with objective of determining the seroprevalence of 
canine leishmaniasis in t
of Sokoto state, Nigeria. Blood samples were collected from 316 dogs and the separated sera were 
tested for 
(ELISA). Total number of seropositive dogs was 11 showing overall seroprevalence of 3.5
the adult dogs. Based on sex, female seropositive dogs account for 3.8% as against males (3.0%). 
Hunting dogs recorded higher seroprevalence (3.9%) compared to companion dogs (1.7%). There was 
no significant association between age, sex, use of dogs and seroprevalence of canine leishmaniasis (P 
> 0.05). Highest seroprevalence was recorded in Wamakko L
L.G.A (2.7%) and the lowest was recorded in Kware L.G.A (2.6%). There was statistically significant 
association (P < 0.05) between seroprevanlence of canine leishmaniasis and dog location in the three 
L.G.A. From this 
in parts of Sokoto State, Nigeria. This poses serious possibility of increased risk of the disease 
transmission to both human and animal population in the study area. 
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INTRODUCTION 
 
Leishmaniasis is a disease caused by flagellated protozoan 
parasite of the genus Leishmania. Leishmania 
obligate unicellular parasites that exist in two distinct forms. 
They exist as non-flagellated amastigotes in humans and other 
hosts while in culture and gut of sand flies (vector), the 
flagellated or the promastigote form is visible. Domestic 
wild dogs, small rodents are the most important animal 
reservoir hosts of leishmaniasis, which is transmitted among 
canines and to humans causing three forms of the disease 
(visceral, cutaneous, and mucosal) according to the 
localization of the parasites in mammalian tissues (Travi 
2018). Of the three forms, visceral leishmaniasis is the most 
important, with clinical signs such as; alopecia, anemia, 
epistaxis, hyper-gammaglobulinaemia, generalized 
lymphadenopathy, skin lesions ulceration, and de
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ABSTRACT 

Dogs have been identified as the main reservoirs of Leishmania in many parts of the world and play a 
very important role in the maintenance of the parasite and its transmission to humans and other 
susceptible hosts. This study was conducted with objective of determining the seroprevalence of 
canine leishmaniasis in three selected Local Government Areas (Wamakko, Sokoto South and Kware) 
of Sokoto state, Nigeria. Blood samples were collected from 316 dogs and the separated sera were 
tested for Leishmania spp IgG antibodies using Indirect Enzyme Linked Immunosorbent Assay 
(ELISA). Total number of seropositive dogs was 11 showing overall seroprevalence of 3.5
the adult dogs. Based on sex, female seropositive dogs account for 3.8% as against males (3.0%). 
Hunting dogs recorded higher seroprevalence (3.9%) compared to companion dogs (1.7%). There was 
no significant association between age, sex, use of dogs and seroprevalence of canine leishmaniasis (P 
> 0.05). Highest seroprevalence was recorded in Wamakko L.G.A (5.9%), followed by Sokoto South 
L.G.A (2.7%) and the lowest was recorded in Kware L.G.A (2.6%). There was statistically significant 
association (P < 0.05) between seroprevanlence of canine leishmaniasis and dog location in the three 
L.G.A. From this study, we have been able to show evidence of the presence of canine leishmaniasis 
in parts of Sokoto State, Nigeria. This poses serious possibility of increased risk of the disease 
transmission to both human and animal population in the study area. 
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Leishmaniasis is a disease caused by flagellated protozoan 
Leishmania. Leishmania species are 

obligate unicellular parasites that exist in two distinct forms. 
flagellated amastigotes in humans and other 

hosts while in culture and gut of sand flies (vector), the 
flagellated or the promastigote form is visible. Domestic and 
wild dogs, small rodents are the most important animal 
reservoir hosts of leishmaniasis, which is transmitted among 

causing three forms of the disease 
(visceral, cutaneous, and mucosal) according to the 

es in mammalian tissues (Travi et al., 
2018). Of the three forms, visceral leishmaniasis is the most 
important, with clinical signs such as; alopecia, anemia, 

gammaglobulinaemia, generalized 
lymphadenopathy, skin lesions ulceration, and desquamation  
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of skin and generalized nodular lesions or pustules, chronic 
renal failure and eventual death (Calvaliero 
However, dogs that recover after treatment or those that are 
asymptomatic continue to serve as reservoirs of infection for 
the phlebotomine sand flies
peridomestic environment or human dwellings and feed 
frequently (Killick-Kendrick, 1999; Feliciangeli, 2004)
known species of Leishmania
complex (L. major, L.tropica, L. aethiopica), Leishmania 
donovani complex (L.d. donovani, L.d. infantum, L.d. chagasi), 
Leishmania mexicana complex (L.m. a
garnhami, L.m. pifanoi) Leishmania braziliensis complex (L.b. 
braziliensis, L.b. guyanensis, L.b. 
Simeen, 2008). It has been proven that infected dogs are 
sources of infection for phlebotomine sand flies, the main 
vectors of the aetiological agent of zoonotic visceral 
leishmaniasis (Hommel, 1999; Desjeux, 2004). These 
phlebotomine sand flies can easily adapt to the peridomestic 
environment or human dwellings and feed frequently on dogs 
(Killick-Kendrick, 1999; Felicia
serological methods for the detection of Leishmaniasis are 
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in many parts of the world and play a 
very important role in the maintenance of the parasite and its transmission to humans and other 
susceptible hosts. This study was conducted with objective of determining the seroprevalence of 

hree selected Local Government Areas (Wamakko, Sokoto South and Kware) 
of Sokoto state, Nigeria. Blood samples were collected from 316 dogs and the separated sera were 

antibodies using Indirect Enzyme Linked Immunosorbent Assay 
(ELISA). Total number of seropositive dogs was 11 showing overall seroprevalence of 3.5 % all from 
the adult dogs. Based on sex, female seropositive dogs account for 3.8% as against males (3.0%). 
Hunting dogs recorded higher seroprevalence (3.9%) compared to companion dogs (1.7%). There was 
no significant association between age, sex, use of dogs and seroprevalence of canine leishmaniasis (P 

.G.A (5.9%), followed by Sokoto South 
L.G.A (2.7%) and the lowest was recorded in Kware L.G.A (2.6%). There was statistically significant 
association (P < 0.05) between seroprevanlence of canine leishmaniasis and dog location in the three 

study, we have been able to show evidence of the presence of canine leishmaniasis 
in parts of Sokoto State, Nigeria. This poses serious possibility of increased risk of the disease 
transmission to both human and animal population in the study area.  
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of skin and generalized nodular lesions or pustules, chronic 
renal failure and eventual death (Calvaliero et al., 1999). 
However, dogs that recover after treatment or those that are 
asymptomatic continue to serve as reservoirs of infection for 

phlebotomine sand flies which easily adapt to the 
peridomestic environment or human dwellings and feed 

Kendrick, 1999; Feliciangeli, 2004). Some 
Leishmania include Leishmania tropica 

complex (L. major, L.tropica, L. aethiopica), Leishmania 
donovani complex (L.d. donovani, L.d. infantum, L.d. chagasi), 
Leishmania mexicana complex (L.m. amazonensis, L.m. 
garnhami, L.m. pifanoi) Leishmania braziliensis complex (L.b. 
braziliensis, L.b. guyanensis, L.b. panamensis) (Arfan and 
Simeen, 2008). It has been proven that infected dogs are 
sources of infection for phlebotomine sand flies, the main 

ctors of the aetiological agent of zoonotic visceral 
leishmaniasis (Hommel, 1999; Desjeux, 2004). These 
phlebotomine sand flies can easily adapt to the peridomestic 
environment or human dwellings and feed frequently on dogs 

Kendrick, 1999; Feliciangeli, 2004). The common 
serological methods for the detection of Leishmaniasis are 
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Indirect Fluorescent Antibody Test (IFAT), Enzyme Linked 
Immunosorbent Assay (ELISA) and Direct Agglutination Test 
(DAT) (Rajasekariah et al., 2001; Mikaeili et al., 2007). 
ELISAs based on soluble promastigote or amastigote antigens 
seem most suited for the serological diagnosis of canine of 
Leishmania infections in both symptomatic and asymptomatic 
dogs. IFAT though a gold standard, lacks sensitivity in 
asymptomatic cases but are highly specific. Factors associated 
with the seroprevalence of leishmaniasis in dogs such as 
individual traits of dogs (height, sterilization, long fur and age 
class) have been found to positively affect prevalence while 
other factors (weight, body score, presence of ectoparasites) 
and environmental and management features (free ranging or 
confined dogs) are not associated with seropositivity (de 
Almeida et al., 2014). In Nigeria the endemicity of Canine 
Leishmaniasis is not known. However, the only available 
publication on the disease reported a seroprevalence rate of 
14.63% in Kwara state, Nigeria (Adediran et al., 2016).  It is 
interesting to note that Human Cutaneous Leishmaniasis have 
been reported in Sokoto state (Jiya et al., 2007; Faleke et al., 
2008) and other parts of Nigeria (Okwori et al., 2001., Salami 
et al., 2004., Adediran et al., 2014), yet no information exist on 
the presence of Canine leishmaniasis in dogs in Sokoto state 
and its environs. This study therefore was aimed at 
determining the seroprevalence, distribution and public health 
impact of Canine Leishmaniasis using Indirect Enzyme Linked 
Immunosorbent Assay in parts of Sokoto state, North Western 
Nigeria. 

 
MATERIALS AND METHODS 
 
Study Area: The study area was three Local Government 
Areas (Wamakko, Sokoto South and Kware) within the 
Northern senatorial zone of Sokoto State. Sokoto State is 
located in the semi- arid region of North Western Nigeria 
between latitude 13˚ 5ʹN and longitude 5 ˚ 15ʹE (Mahmuda et 
al., 2012). It shares borders with Niger Republic to the North, 
Kebbi State to the South West and Zamfara State to the South 
East. The State has a total land mass of 32,000km2. The state is 
characterized by two distinct seasons, the short rainy season 
which runs from May or June to September or 9 October, 
depending on the pattern of rainfall of the year. The long dry 
season starts from October till May or June (Anon, 2001). The 
minimum relative humidity is less than 20% for most part of 
the year and ambient temperature ranges from 220 C to 430C 
(Iloeje, 1971). This was a cross sectional study that covered 3 
LGA within the Northern senatorial district of Sokoto state, 
Nigeria (Figure 1). Blood samples were collected from a total 
of 316 companion and hunting dogs within the study area. 
Demographic factors considered during sampling were age 
(young <1 year, adult ≥ 1 year), sex (male and female), 
use/purpose of dog (hunting or companion) and location (rural 
or urban).  
 

Ethical statement: Ethical approval was given by the Sokoto 
State Ministry of Animal Health and Fisheries Development 
and sampling was carried out with the consent of the dog 
owners. 
 

Blood sample collection and serological analysis: Blood 
samples (4ml) were collectedvia the cephalic vein of each dog 
into plain bottles without anticoagulant, between May and 
November 2016, covering both rainy and dry seasons. It was 
transported to the laboratory on ice and then centrifuged at 
1500 rpm for 10 minutes.  

The separated sera were transferred into microfuge tubes and 
stored at -200C until analysed. The sera were analysed using 
indirect Enzyme Linked Immunosorbent Assay (ELISA) 
technique to detect the antibodies (IgG) against Leishmaniasis. 
A commercial ELISA kit (ID Screen Canine Leishmaniasis, 
ID-Vet Company, France) was used and the tests were carried 
out according to manufacturer’s instructions based on the 
principles of absorbance. Samples were read at 450nm using 
microplate ELISA reader and the mean values (OD) were 
recorded. The proportion rate of each sample over positive 
control was calculated by the formula below:  
 

 
SP= Sample to positive ratio 
OD = Mean value 
PC = Positive control 
NC = Negative control 
 

Samples were interpreted as positive if the rate was greater 
than or equal to 50 %. The ratio greater than 40 % and less 
than 50 % was considered doubtful and less or equal to 40 % 
was seen as negative. 
 

Statistical analyses: Data obtained were analysed using SPSS 
version 20. Chi square (χ2) and Fisher’s exact tests were 
conducted to test for association between seroprevalence of 
canine leishmaniasis and age, sex, use, and location of dogs. 
Values of P < 0.05 were considered significant. 
 

RESULTS 
 
Out of 316 studied dogs, only 11(3.5%) were positive for 
Leishmania antibody. Out of the 37 young dogs sampled, none 
was found to be seropositive while 11 out of the 279 adult 
dogs were seropositive (Table 1). There was no association 
between seropositivity and age (P >0.05). Only one adult 
companion dog out of the 11 was seropositive (Table 2) but the 
frequency of sampled dogs was not equal in different age 
groups and this could be a confounding factor (Table 1). 
Highest prevalence was recorded in hunting dogs (3.9%) than 
companion dogs (1.7%). There was no association (P >0.05) 
between seroprevalence and use/purpose of dogs (Table 2). A 
total of 182 (57.6%) female and 134 (42.4%) male dogs were 
sampled (Table 3). Out of 182 female dogs sampled 7 (3.8%) 
were positive while 4 male dogs were positive out of 134 
(3.0%) sampled. There was no statistical association in 
seroprevalence between sexes (P > 0.05) (Table 3).Dogs from 
3 selected LGA’s of Sokoto state were sampled thus: 85 
(26.9%) from Wamakko, 75 (23.7%) from Sokoto south and 
156 (49.4%) from Kware L.G.A (Table 4). Dogs from 
WamakkoLGA were most affected with a seroprevalence of 
5.9 %, followed by Sokoto South L.G.A with seroprevalence 
of 2.7 % and Kware LGA recorded a 2.6 % seroprevalence 
(Table 4). There was significant association (P < 0.05) between 
seroprevalence and location of sampled dogs (Table 4). 
 

DISCUSSION 
 
Leishmaniasis is transmitted through the bites of sand flies 
which are more prevalent in warm climatic and arid areas such 
as Sokoto state. The presence of other predisposing factors 
such as indiscriminate waste disposal, abundance of termitaria, 
rodent burrows which has been identified as breeding site of 
the phlebotomine sand flies (Mascari et al., 2013) may be 
responsible for the results obtained in dogs in the study area.  
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Figure 1. Map of Sokoto state showing the study area 
 

Table 1: Seroprevalence of Canine Leishmaniasis in parts of Sokoto state by Age Group. (N=316) 
 

Age group Positive                          Negative  
 n (%)                               n (%)                     

  Total  
   n (%) 

     
Adult  11 (3.5) 268 (84.8) 279 (88.3)  
     Young  0 (0.0) 37 (11.7) 37 (11.7)  
     Total  11 (3.5)  305 (96.5) 316 (100.0)  

                        FET= 0.000, P> 0.05  

 
Table 2. Seroprevalence of Canine Leishmaniasis in Hunting and Companion Dogs in parts of Sokoto State (N=316) 

 
Use Positive n (%)          Negative    n (%)           Total     n (%)  

 
Hunting 

 
10 (3.9)          

 
        246 (96.1) 

 
          256 (81.0)      

 

Companion 1 (1.7)           59 (98.3)             60 (19.0)  
Total 11(3.5)          305 (96.5)            316 (100)  
     

           χ2 = 0.726, P > 0.05  

 
Table 4. Seroprevalence of Canine Leishmaniasis in parts of Sokoto State According to Location (N=316) 

 

Location  Positive n (%)                         Negative n (%)          Total       n (%) 
     Wamakko 5 (5.9)         80 (94.1)       85 (100.0)  
Kware 4 (2.6)      152 (97.4)     156 (100.0)  
Sokoto South 2 (2.7)        73 (97.3)       75 (100.0)  

χ2 = 13.807, P < 0.05 
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ELISA is one of the serological methods recommended for 
screening and surveillance studies for canine leishmaniasis, 
others include IFAT and direct agglutination test (DAT) 
(Mikaeili et al., 2007). In this study, ELISA technique detected 
the presence of antibodies (IgG), which is by far the most 
predominant leishmania-specific antibody as observed by 
Solano et al. (2001). High antibody titres correlate with 
clinical leishmaniasis or indicate a possible manifestation of 
canine leishmaniasis in infected asymptomatic dogs. 
Moreover, the specificity and sensitivity of the ELISA test 
which was used for the detection of Canine Leishmaniasis in 
this study was reported to be 99.1 and 98.5 % respectively. In a 
study conducted by Solano et al. (2014), ID screen ELISA had 
a superior diagnostic performance than other serological kits 
e.g Lei scan, thus, ID screen may be considered as a valuable 
serological screening test for Leishmaniasis. Seropositivity 
was higher in hunting dogs than companion dogs which might 
be due to the fact that hunting dogs are more exposed to sand 
fly bites as a result of their constant activity in the wild. 
Kumthekar et al. (2014) reported free roaming of dogs as a 
factor for acquiring Leishmania infection. This is similar to the 
findings of Adediran et al. (2014) and it indicates that hunting 
dogs could play an important role in the epidemiology and 
transmission of this parasite in the area.  
 
Companion dogs in this study area were not strictly confined, 
thus can have access to the sand fly breeding sites and 
eventually their bites. This could explain the reason for the 
observed seropositivity in the companion dogs which could as 
well play an important role in the transmission cycle of the 
disease in the study area. In this study, female dogs showed 
higher seroprevalence rate compared to the males and may be 
attributed to the fact that more female dogs were sampled as 
against males due to the preponderance of female dogs in the 
study area. Findings from this study suggested that 
seropositivity for canine leishmaniasis was not associated with 
age despite all seropositive dogs being in the adult age group.  
 
This could be due to the fact that only 37 of the 316 dogs 
sampled were young (≤ 1 year old). However, adult dogs are 
more likely to be used for hunting and other purposes which 
increase the risk of their exposure to the bites of the sand fly 
vector. Among the three sampled L.G.As, Wamakko had the 
highest seroprevalence (5.9%) and this could be due to 
abundance of refuse dumps in the area. Refuse dumps are good 
alternative breeding sites for sand flies (Mascari et al., 2013) 
and therefore, their abundance could favour the occurrence of 
sand flies in an area hence, increasing the rate of Leishmania 
transmission. Similar observation was documented in a 
previous study on human cutaneous leishmaniasis in Sokoto 
state (Jiya et al., 2007; Faleke et al., 2008). The lowest 
seroprevalence of 2.6% was recorded in Kware L.G.A inspite 
of having the highest number of dogs sampled and this could 
be due to the obvious scarcity of sand fly breeding sites (refuse 
dumps and sewage tanks) in the area.  
 
Conclusion 
 
The overall seroprevalence of canine leishmaniasis in Sokoto 
state was 3.5% (11/316).Higher seroprevalence was recorded 
in hunting dogs (3.9%) than companion dogs (1.7%) which 
indicates that hunting dogs play a greater role in the 
epidemiology of this parasite as against companion dogs. In 
addition to determination of Leishmania infection, 
seroprevalence in the domestic dog population could be a 

helpful way to follow the progress of the disease in endemic 
areas. There is also need for wider surveillance of the disease 
in dogs and other suspected reservoir hosts such as rodents in 
order to ascertain their role in the maintenance of the parasite.  
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