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Abstract 

The prevalence of tick-borne haemoparasitic diseases in Zebu Cattle (Bos taurus indicus) ready for slaughter in Yenagoa 
metropolis, Bayelsa State were investigated. Blood samples were collected from the jugular vein of 200 presumably 
healthy Zebu cattle using 10ml hypodermal syringe into well- labelled Ethylene Diamine Tetra acetic (EDTA) bottles. 
Thin and thick blood films were prepared for microscopy. Haematological parameters were determined using the micro 
haematocrit method. Out of the 200 Zebu cattle examined, 125 (62.5%) were infected. More female75 (75%) were 
infected than male 50 (50%). The parasites identified were Anaplasma marginale (57.5%), Bebasia bovis (35.8%) and 
Theileria parva (6.7%). There was a significant reduction (P > 0.05) in the level of PCV (20.53±0.70), Hb (8.60±0.30) 
and RBC (8.00±0.6) in infected cattle compared to the reference range. The high prevalence of tick-borne 
haemoparasites in zebu cattle in the study area could be reduced through proper animal management practice, health 
orientation of herders, good sanitary habit and proper treatment of infected cattle.  
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1. Introduction

Livestock management is highly practiced worldwide on extensive, intensive or semi-intensive basis. The raring of 
animals have high economic value and has employed approximately 1.3 billion people globally [1,2,3,4,5]. The common 
animals reared in Nigeria are diverse species of ruminants (Cattle, sheep and goats) [5,6]. Among the ruminants, Cattle 
are regarded as the main source of protein for most households globally. Apart from the supply of protein, products 
such as milk, hoof, bones, blood, hides and skin from these animals are of great economic benefit to the country and the 
world at large [6]. The viability and productivity of these animals are affected by tick-borne haemo-parasites such as 
Anaplasma spp., Babesia spp., Theileria spp. These parasites poise serious health risk to livestock and humans as some 
are zoonotic. Therefore, their presence is of huge public health threat to humans and livestock productivity [7]. 

Countries in sub Saharan Africa including Nigeria are mostly affected by these parasites because of the prevailing 
environmental and socioeconomic conditions that favours the striving of the parasites [8]. In Nigeria, the prevalence of 
haemoparasites have been reported with variable results [9,10,11]. The pathological impact of the diseases caused by 
these parasites results in reduction in food conversion rates, reduced milk production rates, high fever, weight loss, in 
coordination, anaemia, abortion and even death of the animals [7,12].  

Certain control measures including spraying cattle with chemicals, destruction of vector breeding sites and introduction 
of natural enemies to feed on vectors (biological control) have been employed in areas where the diseases are reported. 
Although several studies have been done in Nigeria on the prevalence of haemoparasites in cattle, no such study has 
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been done in Yenegoa, Bayelsa State. This study is there aimed at the study of the prevalence of tick- borne 
haemoparasitic diseases (TBHDs) and associated haematological changes that occurs in Zebu cattle (Bos taurus indicus) 
ready for slaughter in Yenagoa metropolis, Bayelsa State, South- South Nigeria. 

2. Material and methods 

2.1. Study area 

The study was conducted in Yenegoa, Bayelsa State using four abattoirs: Akenfa abattoir (4.92120 N, 6.27480 E), Bayelsa 
Palm abattoir (4.85670 N, 6.34360 E), Swali abattoir (4.91860 N, 6.26280 E) and Tombia abattoir (4.99750 N, 6.26280 E) 
located in Yenagoa metropolis, Bayelsa State. Yenegoa metropolis (Fig. 1) lies between longitude 6015'51E and latitude 
4055'29N with an estimated geographical area of 706km2. The metropolis has a population of 352,285 [13]. The climate 
of the area is the equatorial type or tropical rainforest climate that lies 100 to 150 latitude of the equator with an annual 
rainfall of over 2500mm per annum with a double maxima of rainfall between June/ July and September/ October with 
a conventional type of rain (heavy rainfalls accompanied with thunder storms). The climate is noted for hot, humid and 
wet seasons. The temperature of Yenagoa is approximately about 270C. The long period of wet or rainy season between 
6-8 months of rains and 3-4-month dry season annually, favours growth of herbs which consequently promotes cattle 
rearing in the state. This study was conducted within February, 2021 and August, 2021. 

 

Figure 1 The study area showing the abattoirs 

2.2. Ethical clearance 

Ethical clearance and approval for this study was obtained from the Veterinary Department of the Bayelsa State Ministry 
of Agriculture Yenagoa, Nigeria. The executives of National Union of Butchers, Bayelsa State also gave the permission 
for the study. 

2.3.  Sample collection 

A total of 200 Zebu cattle (100 males and 100 females) were randomly collected from the four selected abattoirs, 50 
cattle that are ready to be slaughtered were randomly sampled from each abattoir. Fresh blood samples were collected 
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from these randomly selected 50 Zebu, and with the help of the veterinary doctors, 6ml of blood samples was collected 
from each cattle using a 10ml disposable hypodermic syringe, into well labelled Ethylene Diamine Tetra Acetic Acid 
(EDTA) bottles. The samples were transported in ice packs at 40C to Wiz-Link research laboratory, Yenegoa for 
parasitological and haematological examinations. 

2.4. Laboratory examination 

Thin and thick blood smears were prepared using the method of [14]. The thin slides were stained with Giemsa the 
slides were examined under the microscope using X10, X40 and X100 objective lens. The method of [15] was used to 
identify the haemoparasites were identified using morphological characteristics according to the Atlas of 
haemoparasites.  

2.5. Determination of haematological parameters  

Pack cell volume (PCV) was determined using microhaematocrit centrifugation technique (MHCT) as described by [16]. 
While haemoglobin (Hb) concentration was determined using the methods of [17]. The total White Blood Cell (WBC) 
was determined using the Neubauer haemocytometer. This was derived by diluting the blood in 1 in 20ml acid reagent 
to haemolyse the red blood cells leaving the white blood cells to be counted using the improved Neubauer chamber 
(haemocytometer) and the number of WBC per litre of blood is calculated as;  

WBC count (per litre) = cells counted × 204 /106 × ٭t × 0.1l 

Where; 

 ,in 20 dilution of blood 1 = ٭ 
 t = 4mm2 area counted, 
 l = 0.1mm depth of the chamber. 
The red blood cell (RBC) count was determined by diluting 10ml of whole blood with 20ml of saline in a plastic container 
and allowed to stand for 15minutes. The mixture was fixed into and counting chamber and observed under the 
microscope. Mean Corpuscular Volume (MCV) was derived with a calculation as follows: 

PCV × 10 / RBC (l / c). 

Mean Corpuscular Haemoglobin (MCH) was derived with a calculation as follows; 

HB × 10 / RBC (g / c) while the Mean Corpuscular Haemoglobin Concentration (MCHC) was determined using the 
following formula. 

MCHC = HB × 10 / PCV (g / l). 

2.6. Data analysis  

Data generated were analysed using statistical package for social science (SPSS version 22) at 0.05 level of significance. 
Haematological parameters were analysed using ANOVA. 

3. Results  

3.1. Prevalence of tick-borne haemoparasites  

A total of 200 Zebu cattle (Bos taurus indicus) was examined for the presence of tick-borne haemoparasites out of which 
125 (62.5%) were infected with at least one tick-borne haemoparasite. Out of the125 (62.5%) infected cattle 34 (17%), 
32 (16%), 30 (15%) and 29 (14.5%) were observed in Akenfa, Bayelsa palm, Swali and Tombia abattoirs respectively 
(Fig. 2). Although cattle from Akenfa had the numerically high rate of infection, there was no significance difference 
(P>0.05) in the infection rate among the abattoirs.  
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Figure 2 Prevalence of tick-borne haemoparasites in Zebu cattle (Bos taurus indicus) in Yenagoa metropolis  

3.2. Prevalence of tick-borne haemoparasites in relation to sex of cattle 

Out of the 125 infected cattle, 50(42%) and 75(60%) were males and females respectively 

Table 1 Prevalence of tick-borne haemoparasites in relation to sex of Zebu cattle 

 MALE FEMALE TOTAL 

Abattoir  No. Examined No. Infected (%) No. Examined No. Infected (%)  

Akenfa 25 13 (52) 25 21 (84)  

Bayelsa palm 25 10 (40) 25 22 (88)  

Swali 25 14 (56) 25 16 (64)  

Tombia 25 13 (52) 25 16 (64)  

Total 100 50 (50) 100 75 (75) 125(62.5%) 

P> 0.05 

3.3. Prevalence of tick-borne haemoparasites in relation of species of parasites 

The results of the study indicated that 121 species of tick-borne haemoparasites belonging to to three genera where 
identified. The parasites were Anaplasma marginale 69(57.5%), Babesia bovis 43(35.8%) and Theileria parva 8(6.7%) 
(Table 2). There was a statistical difference (P<0.05). Although there were numerical differences in the value obtained 
from difference abattoirs, this was not statistically significance (P>0.05). 

Table 2 Prevalence of tick-borne haemoparasites in Relation of species of parasites 

Abattoir Species of parasites Total 

 Anaplasma marginale Babesia bovis Theileria parva  

Akenfa 15(21.7) 9(20.9) 3(37.5) 27(22.3) 

Bayelsa palm 16(23.1) 13(30.2) 1(12.5) 30(24.8) 

Swali 20(29.0) 10(23.2) 4(50.0) 34(28.0) 

Tombia 18(26.0) 11(25.6) 1(12.5) 30(24.1) 

Total 69(57.5) 43(35.8) 8(6.7) 121 

P- Value 0.051 0.350 0.181 0.158 
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3.4. Effects of tick-borne haemoparasites on some haematological parameters (PCV, HBG, WBC, RBC, MCV, 
MCH and MCHC 

The values for PCV, HBG, RBC and MCV in infected cattle were 25.53 ± 0.70, 8.60 ± 0.30, 8.00 ± 0.61 and 24.00 ± 0.99  
respectively (Table 3). These values were significantly lower than the standard value provided by WHO (2010). 

Table 3 Effects of tick-borne haemoparasites on some haematological parameters (PCV, HBG, WBC, RBC, MCV, MCH and 
MCHC) 

Parameters Conc. in infected cattle  Reference Range [18] 

 PCV (%) 20.53 ± 0.70 30 - 45 

 HBG (g/dL) 8.60 ± 0.30 10- 25 

 WBC (×103/µL) 10.21 ± 0.30 4 - 12 

RBC (×106/µL) 8.00 ± 0.61 9 - 15 

 MCV (fL) 24.00 ± 0.99 39 - 55 

 MCH (pg) 8.15 ± 0.43 13 - 17 

 MCHC (mg/dL) 31.91 ± 0.92 30 – 36 

4. Discussion 

Tick-borne haemoparasites is a serious health issue in livestock production globally especially in developing countries. 
The parasites cause various disease condition in cattle, ranging from anaemia, weight loss, jaundice to infertility thereby 
reducing the protein and economic value of the animals. The high prevalence (62.5%) of tick-borne haemoparasites 
recorded in this study is higher than the 57.1% and 27.8% reported by [19] and [20] in Abeokuta, Ogun state and 16% 
recorded by [9] in North Central Nigeria. The result obtained in this study is also higher than the 13.5% reported in 
Maiduguri by [21]. The result in this study is however lower than the 73.4%, reported in Botswana by [22], 86.6% in 
Mungwi District, Northern Province, Zambia by [23] and 80.4% in North Cameroon by [24]. The differences in 
geographical location, sample sizes used, presence and spread of competent vector could account for these differences 
in results.  

More females Zebu cattle (75%) were infected than male cattle (50%) in the study area. This is in agreement with the 
results of [9] who recorded high prevalence in females than in males. Although the prevalence rate differed in females 
(36.1%) females and male (29.6%) infection of cattle in North Central Nigeria. Similarly, [25] also recorded 4.44% and 
2.22% for males and females respectively in Ibadan metropolis, Oyo state, Nigeria. The results in this study is however 
contrary to the report of [20] who reported 51.2% males and 48.8% females were infected by haemoparasites at 
Abeokuta, Nigeria.  

From all results obtained, it is clear that both females and males are susceptible to infection by tick-borne 
haemoparasites in areas where the disease vectors are endemic. This susceptibility could be attributed to the fact that 
both male and female cattle are exposed to the vector through the poor management practices. In this study, more 
females were infected than males and no clear reasons could be deduced for this observation since the same number of 
males and females were sampled for examination. However, calving and milk production as well as poor treatment 
could lead to compromised immunity in females could results in the build-up of parasites due to prolong contact with 
vectors [20] . Again, females are kept longer in the ranch for reproductive purposes, with only the old, weak and less 
productive ones sold to butchers for slaughter at the abattoirs. This practice could lead to build-up of parasites in the 
blood of infected animals.  

The study reported the presence of three tick-borne haemoparasites (Anaplasma marginale., Babesia bovis and Theileria 
parva) in the Zebu cattle (Bos taurus indicus in the study area. This report is in line with the result obtained among cattle 
in Abeokuta [20] , Mungwi District, Northern Province, Zambia by [23], Ghana by [26] and in Western Kenya by [27]. 
[21] Also identified Anaplasma and Babesia in goats and sheep in abattoirs in Maiduguri.  

The high prevalence of 57.5% and 35.8% recorded for Anaplasma marginale and Babesia bovis in this study respectively 
is higher than the 18.5%% and 8.0% for these parasites reported by[20]. The result is also higher than the record by 
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[21] for Anaplasma and Babesia. However, the prevalence rate of 6.7% observed for Theileria parva in this study is lower 
than the 9.3% recorded by [20]. 

The study further recorded a significance decrease (P < 0.05) in the concentration of PCV, Hb, RBC and MCV in infected 
cattle compared to the normal range by [8]. This is similar to the report by [21, 9]. This observation could be attributed 
to anaemia, a major feature that often serves as a dependable pointer for severe cases of haemoparasitic infections [26, 
29]. Anaplasmosis and babesiosis are known causes of anaemia in haemaoparasite-infected animals [29]. 

This study recorded an increase in WBC counts in infected cattle. This is contrary to the significant reduction in total 
WBC counts of in goats and sheep recorded by [21] and in dromedary camels by [30]. The difference in results could be 
attributed to the differences in animals investigated, immune status of the animals and differences in study area. 

5. Conclusion 

The result of this study is an indication of the high prevalence of tick-borne haemoparasitic infections in the study area. 
This might be responsible for the anaemic condition and emaciation of cattle reared extensively in Nigeria. There is 
therefore serious need for routine medication examination and treatment of cattle in the study area. 
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