
Open Access Library Journal 
2020, Volume 7, e6401 
ISSN Online: 2333-9721 

ISSN Print: 2333-9705 

 

DOI: 10.4236/oalib.1106401  Jun. 11, 2020 1 Open Access Library Journal 

 

 
 
 

Prevalence of Canine Babesiosis in Jos South 
Local Government Area of Plateau State 

Moses Ojonugwa Oguche*, Israel Joshua Barde, Mayowa Peter Olabode, Waziri Ibrahim Anjili,  
Victor Haruna, Daniel Apeh, Samson Mark, Joshua Bako Mafulul, Khalin Suleiman Wujat 

National Veterinary Research Institute, Vom, Plateau State, Nigeria 

 
 
 

Abstract 

A study on the prevalence of canine babesiosis was carried out at Jos south 
Local Government Area of Plateau State, Nigeria, between May and June 
2019. Giemsa stained blood smears of 150 dogs revealed that 20 (13.33%) of 
the dogs were positive with Babesia canis. Among these, 63 (42.00%) were 
puppies aged less than 6 months, and 87 (58.00%) are adult dogs aged 9 
months and above infected by the parasite. However, the age is found signifi-
cantly correlated with Babesia canis as all the positives are in adults. P-value 
is 0.01 (<0.01). Linear regression revealed that age is able to explain 26.9% of 
the variation observed in the lab results (prevalence of Babesia canis) at 
P-value of <0.01. In bitches the infection rate was higher (8.00%) than male 
dogs (5.33%) and statistically not significant association (p > 0.05) was ob-
served. The parasite was encountered in 13 (8.67%) out of 60 local breeds and 
7 (4.67%) out of 90 exotic breeds. The breed-related prevalence rates were al-
so not significantly different (p > 0.05). Babesia canis was the only specie 
identified in the study area. The public health implications of the findings are 
discussed. 
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1. Introduction 

Babesia is a genius of parasite protozoan which affects several vertebrates, in-
cluding humans. Babesiosis is the disease caused by the Babesia parasite, which 
is most common among dogs, cattle, horses and rodents [1]. 
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All members of Babesiosis exhibit two life cycles: one in invertebrate host and 
the other vertebrate host; most common symptoms include fever, anemia, fati-
gue, aches, chills, hemoglobinuria and possibly death. Babesiosis is also known 
as Texas cattle fever among bovine. Humans may be subjected to the parasite 
through cattle Babesia bovis or rodents’ Babesia microti; however only few cases 
are reported each year, usually among the elderly or those with compromised 
immune system [2]. 

These parasites are commonly called piroplasms because of the pear-shaped 
form found within infected Red Blood Cells. Babesia infections in human are in-
frequent and occur in limited geographic locations. Disease manifestations range 
from a symptomatic infection in healthy individuals to severe illness and death 
in those who are splenic, elderly, or immune compromised [3]. There are more 
than 70 species worldwide in the genius Babesia, with human infection largely 
due to the rodent strain. B. microtic is found only in the United States and the 
cattle strains Babesia divergence and Babesia bovis are found only in Europe [4]. 

Babesiosis is a zoonotic disease and required transmission from all animal’s 
reservoir to humans via ticks’ vector. In the northeastern United States, the 
block legged deer tick Ixodes scapularies, also called the Ixodes damminin. The 
incubation period in transfusion associated with the disease appears to be 6 - 9 
weeks; transplacental transmission has occurred rarely [5]. 

Parasites of this genus are primarily transmitted through tick bites and as such 
can infect a wide variety of domestic and wild animals as well as humans [6] [7]. 
Not surprisingly, dogs are one of Babesia spp.’s many targets, with various spe-
cies of Babesia infecting canines and causing canine babesiosis [8]. Hard ticks 
are the main vectors for Babesia spp.; within the tick, Babesia spp. may be at-
tached in one place or move around on the body of their host; other may spend 
part of their life on the skin as some are unable to move separately away from 
the host [9]. 

Babesia species comprises two main species, B.canis and B. gibsoni. Based on 
their size B. canis is a large piroplasm (4 - 5 μm), which usually occurs as a single 
pear shaped piroplasm or in pairs of merozoites divided by binary fission within 
the erythrocyte, the basic difference in the geographical distribution, the vector 
specificity and antigenic properties. [10] recognized that large canine piroplasm 
is subdivided into three species namely, B .canis transmitted by Dermacentor re-
ticulations (in Europe), B. vogel, transmitted by Rhipicephalus sanguineus (in 
tropical and sub-tropical region) and B. rossi associated with dogs in Asia, North 
America, Northern and eastern, Africa [11]. It is a small parasite that commonly 
appears as individual ring form or pyriform bodies ranging between 1.0 and 2.5 
μm in size [12]. Clinically, canine babesiosis had been found to result in a wide 
range of presentation from subclinical disease to a serious illness characterized 
by fever, pallor, jaundice, splenomegaly, weakness and collapse associated with 
intra and extra vascular hemolysis, hypoxic injury, systemic inflammation, 
thrombocytopenia and hemoglobinuria [5]. 

As far as the diagnosis of canine babesiosis is concerned direct microscopic 
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examination of the stained blood smear is the most commonly used method due 
to simple, easy, feasible and cost-effective diagnosis method but not necessary to 
detect parasite in dogs with unapparent or chronic infections since the level of 
parasitism is very low [13]. 

As regards to the serological method, indirect fluorescent antibody (IFAT) 
and enzymes linked immunosorbent assay (ELISA) for B. gibsoni parasite are 
considered to be highly sensitive but only moderate specific because of antigenic 
cross-reaction to B. canis [14]. Therefore, the development of highly specific and 
sensitive system for diagnosis of canine babesiosis is still awaited. In this regard, 
recent advances in molecular biology techniques like polymerase chain reaction 
(PCR) have made it possible to detect and identify babesiosis with greater sensi-
tivity and specificity than traditional method [4] [15].  

Regarding Nigerian scenario, though there are sporadic reports of canine ba-
besiosis base on conventional diagnosis [16]. The true status of canine babesiosis 
is still not clear barring a few reports employ the PCR based assays. Further-
more, molecular detection of canine babesiosis has not yet been employed in 
part of Nigeria so the present work was carried out to know the prevalence of 
canine babesiosis in part of Jos South through light microscopy. 

2. Materials and Methods 

2.1. Study Area 

Jos South is a Local Government Area in Plateau State, Nigeria. It houses the 
Governor’s office in Rayfield and can thus be described as the de facto capital of 
plateau state. Its headquarters is located in Bukuru town on 9˚48'00''N 8˚52'00''E. 
It has an area of 510 km2 and a population of 306,716 at the 2006 census [17]. 

2.2. Sample Collection 

One hundred and fifty blood samples were collected from seven breeds of dogs 
which are Alsatian, Bull Mastiff, Caucasian, Montreal, Lassa, and Rottweiler, 
both male and female from different age range, processed and examined under 
light microscope. The samples were collected aseptically in which 5ml of the 
blood were collected from the cephalic vein of each dog and was introduced into 
the ethylenediamine tetra acetic acid (EDTA) bottles from randomly selected 
dogs. After seeking permission from dog owners at different house hold and 
some from veterinary clinics within Jos South Local Government Area of Plateau 
State from May to June (period of 2 months) 2019. The needles were gently re-
moved followed by gently/slowly sliding the samples to mixed properly with the 
anticoagulant, each sample specimens were properly labeled and recorded base 
on breed, sex, and age of the animals before taking to parasitology division of 
National Veterinary Research Institute (N.V.R.I) Vom, for analysis. 

2.3. Laboratory Processing of Samples 

Historically, Babesia infection in dogs was identified based on the morphologic 
appearance of the parasite in the erythrocyte; thus, microscopic evaluation for 
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detecting intraerythrocytic parasites in Giemsa or Wright’s stained blood smears 
remains the simplest, most accessible and reasonably sensitive especially during 
acute infections. Differentiation between large and small piroplasms is also rela-
tively simple. Moreover, in many parts of the developing world where babesiosis 
is endemic, microscopy is still the only viable available option. The likelihood of 
spotting a piroplasm increases with proper sampling technique, namely: sam-
pling from capillary beds (ear tip, toe nail) or examination of cells from beneath 
the buffy coat of a haematocrit tube [18]. The collected blood samples were uti-
lized immediately for the preparation of thin blood smear, each blood was air 
dry fix on a fixed absolute methanol for 2 - 5 minutes’ air dry and the blood were 
flooded with dilute Giemsa stain as described by Adam et al. [19] and hematocrit 
centrifugation technique (HCT) as described by Woo [20]. 

The pack cell volume (PCV) was determined according to standard procedure 
and the buffy coat examined for motile blood parasite for each sample using 
standard micro capillary method respectively [21]. 

2.4. Data Analysis 

Data was collected and analyzed by using ANOVA to determine prevalence and 
association among different risk factors responsible for occurrence of canine 
babesiosis. Results were also presented in tables. 

3. Results 

Wet blood films show no motile haemoparasite while thin blood smear tech-
niques showed the presence of only Babesia spp. in 20 dogs while 130 dogs were 
normal. Table 1 shows the total number of blood samples that reveal positive for 
babesia infection while rest of samples were negative for Babesia canis. The total 
number of positive and negative were (13.33%) and (86.67%) respectively. Table 
2 shows that age is significantly correlated with Babesia canis as all the positives 
cases were recorded in adults. P-value is 0.01 (<0.01). Linear regression revealed 
that age is able to explain 26.9% of the variation observed in the lab results 
(prevalence of babesia canis) at P-value of <0.01. In Table 3, the distribution of 
those infected breeds of dogs with Babesia canis shows that it is not prevalent 
within a particular age and breeds. The prevalence was higher in local breed 
(21.66%) than in foreign breeds (7.77%). It affects all sexes and irrespective of 
the breed. Babesia canis was the only specie identified in the study area. 

4. Discussion 

The results revealed that babesiosis is highly prevalent among all age groups, sex 
and breeds (Tables 2-4). 
 
Table 1. Total number of bloods examined and number of blood sample positive and 
negative for babesiosis. 

Total sample No of sample (+) No of sample (−) % positive % Negative 

150 20 130 13.33 86.67 
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Table 2. Total number of samples examined based on age for canine babesiosis. 

Age Total sample No of sample (+) No of sample (−) % positive % Negative 

Puppies 63 2 61 3.17 96.82 

Adult 87 18 69 20.68 79.31 

All the positives are in adults. P-value is 0.01 (<0.01). 

 
Table 3. Total number of breed related sample examined for canine babesiosis. 

Breeds Total sample No of sample (+) No of sample (−) % positive % Negative 

Foreign 90 7 83 7.77 92.22 

Local 60 13 47 21.66 78.33 

 
Table 4. Total number of samples examined based on sex for canine babesiosis. 

Sex Total sample No of sample (+) No of sample (−) % positive % Negative 

Male 65 8 57 12.30 87.69 

Female 85 12 73 14.11 85.88 

 
The prevalence of canine babesiosis among breeds reveals that local breeds of 

dogs were more infected with babesiosis than the exotic, this could be due to 
lack of medical attention and poor management adopted by the breeders and 
tick bathing in local breeds of dogs as affirmed by Kamani et al. [22]. 

Also, the distribution of babesiosis by sex revealed that female dogs had the 
highest risk of the babesiosis base on the prevalence of this study. This could be 
attributed to their habits of roaming about for search of food for their puppies 
and as a result exposes them to the tick vectors Rhipicephalus sanguineus that 
transmit the Babesia canis [23]. 

The result also established that the prevalence of canine babesiosis was not too 
high in puppies as at the period of this study; probably because they are being 
confined and not allowed to roam about thereby leading to less risk of exposure 
to tick vectors. 

As far as elevation of various risk factors is concern for canine babesiosis, sev-
eral authors have observed the prevalence of the haemo-protozoan to be the 
highest in female dogs [24]. In terms of sex of the host, from the data obtained in 
the current study, it can be concluded that the PCV recorded no statistically sig-
nificant difference (>0.05) in the prevalence of the disease among males and fe-
males’ dog. This result is incongruous with [25]. 

In seasonal Prevalence of the disease, the disease was more prevalent in win-
ter, probably the reason behind this trend may be correlated to the seasonal ac-
tivities of the brown dog ticks Rhipicephalus sanguineus which is more abun-
dant in rainy period thus resulting to higher incidence of babesia canis infection 
as reported by Soulsby [21]. 

5. Conclusions 

The findings of this study reveal the prevalence of canine babesiosis which is 
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transmitted through the bite of ticks in the study area. Babesia canis was the only 
specie identified in the study area. Therefore, dog breeders and dog keepers are 
advised to always keep their dogs in a clean environment and restrict their 
movement especially in winter season free from ticks which transmit the disease. 
This can be done by regular tick bathing of dogs, cleaning of surroundings 
bushes and regular washing and spraying of kennels with acaricides. Dog breed-
ers and keepers should ensure trimming of bushes and grasses where ticks are a 
serious problem. Dirt, wet and moist environment which enhances the survival 
of the tick’s vectors that transmitted the babesiosis should be controlled and 
avoided. 

Dog owners and breeders should always make it a point of duty to visit the 
veterinary clinic regularly for routine examination of their dogs for treatment 
against tick infestation and other related blood parasites. 

Before breeding, the dog should be properly examined for parasite. Parasito-
logical test should be carried out and proper treatment against tick borne dis-
eases undertaken, because bitches tested positive are at high risk of possible 
abortion. 

Varieties of drugs are available to treat Babesia canis with variable success. 
Imidocarb dipropionate is used mostly as a drug of choice and diminazene ace-
turate for successful treatment of canine babesiosis. 

Dog owners and breeders are advised to maintain regular de-ticking of dogs. 
Homemade or self-medication should be avoided by dog owners and breeders.  
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