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ABSTRACT: 
Trypanosomosis has remained a constraint to cattle productivity with serious economic 

consequences. This study was aimed at investigating the prevalence of Trypanosomes in 560 cattle 

brought to Kano Abattoir from January to December, 2017, using standard trypanosome detection 

methods. The result revealed an overall prevalence of 22 (3.93%) with cattle above 3 years of age 

having higher prevalence, 14 (2.50%, χ2 = 6.284, df = 3, p = 0.0122) compared to other age groups. 

Similarly, prevalence of bulls was higher, 18 (3.22%, χ2 = 0.024, df = 1, p = 0.877), than that of 

cows with Sokoto Gudali breeds having higher prevalence, 12 (2. 14%, χ2 = 0.086, df = 1, p = 

0.769) than White Fulani breeds. Cattle with poor BCS had higher prevalence, 18 (3.2%) compared 

to cattle with good BCS, 4 (0.71%) with those scoring II (very thin) having the highest prevalence, 

8 (1.43%, χ2 = 11.279, df = 8, p = 0.0008). Moreover, the average Packed Cell Volume (PCV) was 

reduced in parasitaemic cattle compared to aparasitaemic cattle (p<0.05). Similarly, cattle brought 

from Wudil had higher prevalence, 8 (1.00%, χ2 = 11.34, df = 7, p <0.0001) compared to other 

sources. Conclusively, the prevalence reported in this study was lower compared to earlier reports 

but recorded a higher number of T. vivax in trade cattle which could be an indication that its 

transmission is highly favoured by the cyclical vector or that the other species respond better to 

trypanocidal drugs. More epidemiological surveillance is therefore recommended.  
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INTRODUCTION 
Trypanosomosis is an infectious disease caused by 

haemoprotozoan of the genus Trypanosoma responsible 

for a range of complications in infected herds, including 

loss in productivity, high morbidity and sometimes 

mortality (N’Djetchi et al., 2017). Trypanosoma brucei, 

T. congolense and T. vivax are the major pathogenic 

trypanosomes responsible for the disease in cattle (Dabo 

and Maigari, 2017; Simwango et al., 2017). 

In Nigeria, diagnosis of Trypanosomosis largely depends 

on parasitological, immunological and molecular 

methods (Abenga et al., 2004; Ezeani et al., 2008; 

Ezebuiro et al., 2009; Fajinmi et al., 2011; Gumel et al., 

2011; Maigari et al., 2015; Sidi, 2017). However, 

Immunological techniques (such as Enzyme Linked 

Immunosorbent Assays, fluorescent antibody tests and 

card agglutination tests) may be good for large scale 

epidemiological studies, but not sensitive enough to 

detect and differentiate between previous exposure and 

current infections (Ezeani et al., 2008; Bittar et al., 2016) 

leading to false positive results. Similarly, molecular 

techniques such as Polymerase Chain Reaction (PCR) 

has been shown to be more sensitive and specific than 

both parasitological and serological methods 

(Majekodunmi et al., 2013; Nhamitambo et al., 2017; 

Tehseen et al., 2017). However, this technique is very 

expensive and relatively new (Vanchau et al., 2016) 

requiring expertise. Therefore, although the use of PCR 

as a better diagnostic tool to ascertain the incidence and 

prevalence of Trypanosomosis has been advocated, the 

technique has not yet been standardized especially in 

large scale disease surveillance. Hence, the use of 

classical parasitological method to investigate 

prevalence of Trypanosomosis in cattle is still relevant. 

In addition to that, a pilot study conducted in Kano 

abattoir prior to the commencement of this study, 

revealed that livestock are brought from all the local 

government areas of Kano State, neighbouring states and 

other West African countries. Consequently, because 

livestock marketers travel from high – risk areas with 

limited short – term prospects for therapeutic advances, 

the continued importation of the disease to non-endemic 

areas can be expected. Similarly, the diminished 

investment in previously successful programs on the 

disease may contribute tothe resurgence of the disease 

after near – elimination in many parts of the 
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country.Therefore, the present study was aimed at 

determining the prevalence of Trypanosomosis of trade 

cattle brought for slaughter at Kano abattoir from January 

to December, 2017. 

 

MATERIALS AND METHODS 

Sample Size 
A total of 560 cattle were screened from January to 

December, 2017. To estimate slaughter capacity per day, 

the abattoir was visited daily for 7 daysl and the obtained 

figures were pooled and averaged to obtain the sample 

size frame, using the procedure of Shun et al. 

(2009).Thereafter, every nth unit in the population is 

systematically sampled. The sampling interval was 

determined by use of the formula K = N/n (where N= 

total number of animals available & n = the number 

required in the sample). A random number (r) falling 

between 1 and K is then chosen by the use of card 

shuffling physical randomization technique according to 

Suresh (2011). 

 

Determination of Body Condition Scores (BCS), 

Breeds and Age of Cattle 

The BCS of sampled animals was assessed, ante mortem, 

according to Pruitt (1994) as modified by Glenn (2016) 

which entails the use of US scoring system to assign 

scores on some important anatomical features. Similarly, 

the breeds of cattle (Bos indicus) were determined 

according to the descriptions of Blench (1999) while the 

approximate age of cattle was determined by examining 

the teeth and noting the time of appearance and the 

degree of wear on the temporary and permanent teeth 

according to Food Safety Inspection Services, FSIS 

(2013). 

 

Sample Collection and Microscopy 

Five ml (5 ml) of blood was collected from the jugular 

vein of each animal at the point of slaughter using sample 

bottles containing Ethylene Diamine Tetra Acetic Acid 

(EDTA) dispensed as 1mg powder per ml of blood. The 

samples were then conveyed in cold boxes with ice packs 

to the laboratory of the Nigerian Institute for 

Trypanosomiasis Research, Kano Liaison Office, located 

at the State Epidemiology Unit, Infectious Diseases 

Hospital, Kano, for analysis. 

Standard trypanosome detection methods were carried 

out according to Woo (1970) as described by Nakayima 

(2016). Wet mount was prepared and microscopically 

examined under high power (40×) for parasites motility. 

Some blood was placed in capillary tubes, sealed, 

centrifuged at 12000 rpm for 5 minutes and 

microscopically examined for motile parasites. 

Thereafter, the Packed Cell Volume (PCV)of each 

sample was determined by using Microhaematocrit 

reader where the denser layer of each tube, which 

contains red blood cells, was used in estimating the PCV 

in percentages (%). Similarly, the buffy coat content, 

located at the middle layer of the tube, was expressed 

onto clean slides and microscopically examined under 

high power (40×). The presence or absence of 

trypanosomes was elucidated by observing movements 

and shapes of flagellated parasites. The positive samples 

were used to prepare thin film smears, fixed using 100% 

methanol, stained using Giemsa solution and 

microscopically examined under high power (40×) and 

oil immersion (100×). 

 

Differential Diagnosis 
Differential diagnosis was carried out by observing the 

motility of bloodstream trypomastigotes within the buffy 

coat and morphological features from Giemsa-stained 

thin films according to the descriptions of Woo (1970). 

Differential parameters including presence/absence of a 

free flagellum, size and position of kinetoplast, degree of 

development of undulating membrane, shape of the 

parasites posterior part and locomotion were observed. 

T. congolense was detected as trypanosome that lacks 

free flagellum with centralized nucleus and marginal-sub 

terminal kinetoplast of medium size and an 

inconspicuous undulating membrane (Woo, 1970). T. 

vivax was detected as trypanosome possessing free 

flagellum with large and terminal kinetoplast, 

inconspicuous undulating membrane and a swollen, 

blunt extremity (Woo, 1970). Similarly, T. Brucei was 

detected as a polymorphic trypanosome, existing as long 

slender (with free flagellum), intermediate forms (that 

are usually flagellated) or, short stumpy (without free 

flagellum), sub-terminal kinetoplast, conspicuous 

undulating membrane and pointed posterior part (Woo, 

1970). However, the presence of trypanosomes of 

different appearance in wet mount and stained 

preparations was considered as mixed infection (Maigari 

et al., 2015). 

 

Data Analyses 

To determine significant differences between infected 

and uninfected cattle,2x2 contingency tables (with Yates 

correction factor) and χ2 – square test of independence 

were used. Similarly, Kruskal – Wallis test was used for 

pairwise comparisons on the estimated values of PCV 

between infected and uninfected cattle brought from 

different sources. The analysis was performed using Max 

Stat (Version 3.0), and in all the analyses, a threshold 

value of p < 0.05 was considered as significant. 

 

RESULTS 

Prevalence of Trypanosomosis and Association 

between Age/Sex/Breeds  
An overall prevalence of 22 (3.93%) was recorded in this 

study, where cattle above 3 years of age had significantly 

higher infection rates, 14 (2.50%, χ2= 6.284, df = 3, p = 
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0.0122) compared to other age groups (Table 1). 

Similarly, infection rates of bulls exceeded,18 (3.22%, 

χ2= 0.024, df = 1, p = 0.877), that of cows. Moreover, 

Sokoto Gudali breeds of cattle had higher infection rates, 

12 (2. 14%, χ2=0.086, df = 1, p = 0.769) than White 

Fulani breeds of cattle (Table 1). 

 

 

 

 

 

 
  

.

 

Table 1: Prevalence of Trypanosomes in Cattle at Kano Abattoir by Age, Sex and Breeds (Jan. – Dec., 2017) 

Age (year) No. Examined Infection rates Tb Tc Tv M χ2 P – value 

 

≤ 1 

1.1 – 2 

2.1 -  3 

> 3 

Overall 

 

 

7 

33 

101 

419 

560 

 

0 

0 

8 (1.43%)a 

14 (2.50%)b 

22 (3. 93 %) 

 

 

 

0 

1 

1 

 

 

 

 

1 

3 

4 

 

 

 

7 

8 

15 

 

 

 

0 

2 

2 

 

 
6.284 

 

0.0122 

Sex 

 

bulls 

cows 

Overall 

 

Breeds 

No. Examined 

 

438 

122 

560 

No. Examined 

Infection rates 

 

18 (3.22%)c 

4 (0. 71%)c 

22 (3.93%) 

 

Infection rates 

Tb 

 

1 

0 

1 

 

Tb 

Tc 

 

3 

1 

4 

 

Tc 

Tv 

 

12 

3 

15 

 

Tv 

M 

 

2 

0 

2 

 

M 

χ2 

 

0.024 

 

 

 

χ2 

P – value 

 

0.877 

 

 

 

P – value 

 

Sokoto Gudali 

White Fulani 

Overall 

 

 

335 

225 

560 

 

12 (2. 14%)d 

10 (1.79%)d 

22 (3.93 %) 

 

1 

0 

1 

 

2 

2 

4 

 

8 

7 

15 

 

1 

1 

2 

 

0.086 

 

0.769 

Tb: T. brucei 

Tc: T. congolense 

Tv: T. vivax 

M: Mixed Infection involving T. congolense and T. vivax 

In each parameter of variables, superscript with different letters indicate significant difference between values at p < 

0.05, while those with the same letters indicate non-significant difference between values at p < 0.05 

 

Prevalence of Trypanosomes and Frequency of BCS 

in Cattle: 
The result of prevalence in relation to the BCS in cattle 

at Kano abattoir is presented in Figure 1 and Table 2. 

Generally, cattle with poor BCS had higher infection 

rates, 18 (3.2%), compared to cattle with good BCS, 4 

(0.71%), (Figure 1). Similarly, cattle scoring II (very 

thin) had higher infection rate, 8 (1.43%, χ2 = 11.279, df 

= 8, p= 0.0008) compared to other categories (Table 2). 
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Legend: 

A = Cattle with Good BCS 

B = Infected cattle with Good BCS 

C = Cattle with Poor BCS 

D = Infected cattle with Poor BCS 

 

Figure 1: Prevalence of Trypanosomosis and Overall BCS of Cattle at Kano Abattoir (January – December, 2017) 

 

 

Table 2: Frequency of the 9 – points BCS and Distribution of Trypanosomes in Cattle (Jan. – Dec., 2017) 

BCS No. Examined Infection rates Species χ2 P – value 

I – Emaciated 

II – Very Thin 

III – Thin 

IV – Underweight 

V – Moderate 

VI – Good 

VII - Very Good 

VIII – Obese 

IX - Very Obese 

21 

67 

131 

81 

75 

95 

49 

34 

07 

1 (0.18%)* 

8 (1.43%)* 

5 (0.89%)* 

4 (0.71%)* 

3 (0. 54%)* 

1 (0.18%)* 

0 

0 

0 

Tv 

Tb, Tc, Tv &M 

Tc & Tv 

Tc & Tv 

Tv 

Tv 

11.279 0.0008 

* Significantly different 

Tb: T. brucei 

Tc: T. congolense 

Tv: T. vivax 

M: Mixed Infection involving T. congolense and T. vivax 

 

 

 

Prevalence and Average PCV of Cattle at Kano 

Abattoir According to their Sources: 
The average PCV was significantly reduced in 

parasitaemic cattle compared to aparasitaemic cattle 

(p<0.05) (Table 3). Similarly, irrespective of 

trypanosome status, mean PCV was significantly higher 

(p<0.05) in cattle from Garko and Dambatta compared to 

other sources. 

. 

 

 

 

A = 73.2% 

B = 0.71%

C = 26.78%

D = 3.2%
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Table 3: Prevalence of Trypanosomosis and Average Haematocrit Values of Cattle at Kano Abattoir by their Sources 

(Jan. – Dec., 2017) 

Sources No. 

Examined 

Infected Average PCV of 

Infected ± STD 

Uninfected Average PCV of 

Uninfected ± STD 

P – value 

Dambatta 

Gaidam 

Garko 

Getso 

K/Hausa 

Mai Adua 

Maigatari 

Wudil 

139 

3 

8 

1 

3 

144 

177 

85 

6 (1.07%) 

0 

0 

0 

0 

3 (0.54%) 

8 (1.43%) 

5 (0.89%) 

23a ± 0.05 

0 

0 

0 

0 

26a ± 0.09 

21a ± 0.09 

22a ± 0.11 

133 (23.75%) 

3 

8 

1 

3 

174 (31.07%) 

136 (24.28%) 

80 (14.29%) 

35b ± 0.06 

30 ± 0.05 

36 ± 0.05 

30 ± 0.00 

26 ± 0.09 

33b ± 0.08 

34b ± 0.07 

34b ± 0.07 

< 0.0001 

 

 

 

 

0.0020 

< 0.0001 

< 0.0001 

Superscript with different letters indicate significant difference between values at p < 0.05 

 

Distribution of Trypanosomes in Cattle at Kano 

Abattoir According to their Sources: 

Animals brought from Wudil and Dambatta had 

significantly higher prevalence of trypanosomes (χ2= 

11.34, df = 7, p < 0.0001) compared to other sources 

with prevalence of 8 (1.00%) and6 (0.75%), 

respectively (Table 4). 

 

Table 4: Distribution of Trypanosomosis in Cattle at Kano Abattoir According to their Sources (Jan. – Dec., 2017) 

Sources No. 

Examined 

Infection 

Rates 

Species χ2 P – value 

Dambatta 

Gaidam 

Garko 

Getso 

K/ Hausa 

Maigatari 

Mai’Adua 

Wudil 

139 

3 

8 

1 

3 

144 

177 

85 

6 (0.75%)a 

0 

0 

0 

0 

3 (0.38%)b 

8 (1.00%)c 

5 (0.63%)d 

T. congolense & T. Vivax 

- 

- 

- 

- 

T. congolense & T. vivax 

T. congolense & T. vivax 

T. brucei, T. congolense & T. Vivax 

11.34 < 0.0001 

In each parameter of variables, superscript with different letters indicate significant difference between values at p < 

0.05 

 

DISCUSSION 

The overall prevalence of trypanosomes reported in this 

study, 22 (3.93%), was found to be higher than earlier 

reports by Fajinmi et al. (2011) where a prevalence of 

1.8% was reported in a similar study at Sokoto Abattoir. 

However, this point prevalence is lower than previous 

report by Abenga et al. (2004) and Ezebuiro et al. (2009) 

where a prevalence of 6.0% and 5.0%, were reported, 

respectively. Similarly, a recent study by Sidi (2017) 

established a higher prevalence of 5.3% in cattle herds 

under husbandry in some parts of Southern Kaduna. 

Another study by Gumel (2017) reported a higher 

prevalence of 8.1% in Jigawa state. 

This disparity in between the result of the present and 

earlier works might be due to the variation among the 

geographical location of the research area, method of 

detection and sample size. Similarly, the relatively higher 

infection rates reported by the previous studies might be 

associated with the non-random sampling of the studied 

animals where the sampling in the previous study was 

simply purposeful (Gumel, 2017; Sidi, 2017). 

However, the plausible explanation for the higher 

prevalence of Trypanosomosis in bulls might be 

associated with the fact that, bulls, particularly oxen are 

kept longer and hence have more chances of contracting 

diseases than cows (Katale et al., 2013). Similarly, the 

differences might be associated to the movement of bulls 

in search of suitable female partners in which they 

traversed large areas of land thereby increasing their 

chances of being bitten by tsetse flies. 

Result from this study shows that Sokoto Gudali breeds 

of cattle had higher infection rates than White Fulani 

breeds of cattle. However, this variations in the infection 

rates among the different breeds of cattle screened was 

found to be insignificant, justifying the fact that both 

breeds of cattle are trypanosensitive. Therefore, the 

differences could be attributed to the higher number of 

Sokoto Gudali cattle brought to the Kano abattoir during 

the period of sampling. 

The higher prevalence of T. vivax agrees with the 

findings of Ezebuiro et al. (2009) where T. vivax was 

reported to be the most prevalent in cattle. However, the 

finding contradicts with the work of Ezeani et al. (2008) 

who reported that T. brucei and T. Congolense were the 

prevalent trypanosomes in cattle. The result also depicts 

a contrary view to that found by Omotainse et al. (2004) 

who reported mixed infection due to T. brucei and T. 

congolense as most prevalent in cattle. However, these 

contrary observations could be attributed to the 

differences in diagnostic methods used. For instance, the 
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inability to detect T. brucei by microscopy could be due 

to chronic enzootic nature of the parasites in which the 

level of parasitaemia is usually below the level of 

detection by simple microscopy (Salim et al., 2011). 

Similarly, failure to detect mixed infections of the three 

species by the parasitological method might be due to 

fluctuating parasitaemic behaviour of trypanosomes 

whereby only the species with highest proportions are 

likely to be diagnosed whereas the species which are 

fewer might not be identified (Ezeani et al., 2008). 

Iatrogenic transmission is another important point to be 

considered as it directly affects the transmission of T. 

vivax trypomastigotes (Bittar et al., 2016). For instance, 

Bittar et al. (2016) reasoned that reusing the same needle 

in several animals for oxytocin application pre-milking 

may be a major factor in the transmission of T. evansi 

because the blood forms of some trypanosomes are 

directly transferred from one animal to another through 

needles contaminated with infected blood. Hence, 

needles that are not properly changed can be a potential 

disseminator of T. vivax. 

The result also shows higher prevalence of trypanosomes 

in cattle with poor BCS. This finding supports previous 

findings by Tehseen et al. (2017) who reported a similar 

trend in which animals with poor BCS had significantly 

higher infection rates than those with good BCS, 

suggesting that cattle with poor BCS may be more 

susceptible to the disease due to stress, poor nutrition, 

workload, other infections, and, hence, compromised 

immunity. In contrast, quality and plentiful pastures and 

water sources may contribute in making infected cattle to 

look healthier and thus possess good BCS as evinced in 

this study by few infected animal. Similarly, cattle with 

poor BCS that tested negative might be associated to the 

drought condition and long trekking distance, where 

animals move long distances in search of pastures and 

water sources (Katale et al., 2013) which may allow the 

entry of infected animals and, hence, the onset of the 

disease. 

The fact that several factors may act individually or 

synergistically justifies the variation encountered in the 

level of PCV recorded in this study, since many diseases, 

conditions, and other factors can cause anaemia.  For 

example, anaemia may occur during pregnancy if the 

body of an animal cannot meet its increased need for 

RBCs.  Similarly, certain autoimmune disorders and 

other conditions may cause animals’ body to make 

proteins that destroy their RBCs, which can lead to 

anaemia.  Equally, heavy internal or external bleeding 

(for instance, injuries sustained during transportation and 

rough handling by livestock conveyers to Abattoir) may 

lead to loss of blood and consequently causes anaemia. 

The higher infection rates recorded in cattle brought from 

Dambatta and Wudil might be associated with proximity 

of herd pens to watering point distances, suggesting that 

hydrological networks played important part in 

Trypanosomosis transmission. The result also shows 

that, T. congolense and T. vivax were the predominant 

trypanosome species while T. brucei was the least 

encountered trypanosome species occurring only in 

cattle brought from Wudil market. However, this 

variation in the prevalence of Trypanosomes with respect 

to their sources might be attributed to the transhumant 

activities of herdsmen. This however, concords 

assertions by Majekodunmi et al. (2013) who noted that 

migration could easily influence risk for 

Trypanosomosis. 

The generally lower prevalence recorded in the present 

study could be associated to the poor sensitivity of the 

classical parasitological approaches under field 

conditions where the peripheral parasitaemia of naturally 

infected animal may be very low (Nhamitambo et al., 

2017; Simwango et al., 2017). Moreover, changes in the 

methods of transporting livestock to markets, ecological 

changes in northern Nigeria (Gumel et al., 2011), success 

in previous intensive tsetse eradication programs as well 

as increased awareness and application of preventive 

measures by herdsmen might also be the reason for the 

low prevalence encountered. 

 

CONCLUSION AND RECOMMENDATIONS 

The prevalence reported in this study was lower 

compared to earlier reports which range from 5.0% 

(Ezebuiro et al. 2009) to 8.1 % (Gumel, 2017). However, 

the higher number of T. vivax as well as the mixed 

infections of T. vivax with T. congolense in the study is 

of significance concern which could be an indication that 

its transmission is highly favoured by the obligate 

cyclical vector or that the T. congolense and T. brucei 

respond better to trypanocidal drugs. More 

epidemiological surveillance is therefore recommended. 

Similarly, while our study suggests that the standard 

trypanosome detection method using parasitological 

technique is less sensitive, it is able to detect 

trypanosomes in even cattle with good BCS. Hence, it 

can still be a better choice of test for large scale 

epidemiological study of animal Trypanosomosis. 

REFERENCES 
Abenga, J.N., Sanda, S. A. and Ezebuiro, O. G. C. (2004). 

The Effect of T. congolense and T. brucei mixed Infection 

on the pattern of Haematological changes in Mixed 

Tryponosomiasis Infections. African Journal of Clinical 

and Microbiology, 6 (3):193-197. 

Blench, R. (1999). Traditional Livestock Breeds: 

Geographical Distributions and Dynamics in Relation to the 

Ecology of West Africa. Working paper 122, Portland 

House, London Pp1- 69 

Bittar, J., Garcia, G. C., Campos, M. T. G. (2016). 

Serological and Parasitological Study of Bovine 

Trypanosomiasis in the Microregion of Uberaba, Minas 

Gerais State, Brazil. JSM Atherosclerosis, 1 (1): 1016. 

Dabo, N. T. and Maigari, A. K. (2017). Soft Options for 

Effective Diagnosis of African Animal Trypanosomosis: A 



 
 

PREVALENCE OF ……     Dabo, N. T. and Maigari, A. K.                    FJS 

FUDMA Journal of Sciences (FJS) Vol. 2 No. 2, June, 2018, pp 185 - 192 191 

Review. International Journal of Medical Evaluation and 

Physical Report, 1 (2): 1 – 9. 

Ezeani, M. C., Okoro, H., Anosa, V. O., Onyenekwe, C. C., 

Meludu, S. C., Dioka, C. C. And Azikiwe, C. C. (2008). 

Immunodiagnosis of Bovine Trypanosomiasis in Anambra 

and Imo states, Nigeria, using Enzyme-linked 

Immunosorbent Assay: Zoonotic Implications to Human 

health. Journal Vector Borne Disease, 45:292-300. 

Ezebuiro, O. G. C., Abenga, J. N., Ekejindu, O. G. C. 

(2009). The Prevalence of Trypanosome Infection in Trade 

cattle, goats and sheep Slaughtered at the Kaduna Abattoir. 

African Journal of Clinical and Experimental 

Microbiology, 10 (1): 1525. 

Fajinmi, A. O., Faleke, O. O., Magaji, A. A., Daneji, A. I. 

and Gweba, M. (2011). Presence of Trypanosome Species 

and determination of Anaemia in Trade Cattle at Sokoto 

Abattoir, Nigeria. Research Journal of Parasitology, 6 (1): 

31- 42. 

Food Safety Inspection Service, FSIS (2013). Using 

Dentition to age Cattle. U.S. Department of Agriculture, 

Washington, D.C. Accessed online at 

http://www.fsis.usda.gov/ofo/tsc/bse-information.htm on 

1st May, 2013. 

Glenn, S. (2016). Body Condition Scoring of Beef cows. 

Oklahoma Cooperative Extension Fact Sheets. Accessed on 

line at http://osufacts.okstate.edu on 1st August, 2016. 

Gumel, M.A, Manu, A. Y. and Qadeer, M. A. (2011). Some 

Aspects of the Prevalence of Bovine Trypanosomosis in 

Muri District, Taraba State, Nigeria. BEST Journal8 

(2):166-169 

Gumel, M. A. (2017). Studies of Trypanosoma evansi 

(Surra) in Trade Dromedaries and the Haematological and 

Biochemical Responses of Kano Brown Goats to 

Experimental Infection. An Unpublished Thesis, Dept. Of 

Biol. Sciences, Bayero University, Kano. 

Katale, B. Z., Mbugi, E., Karimuribo, E. V. […], and Matee, 

M. I. (2013). Prevalence and Risk factors for Infection of 

Bovine Tuberculosis in indigenous Cattle in the Serengeti 

ecosystem, Tanzania. BMC Vet Res, 9: 267. 

Maigari A. K., Liman, S. B., Musa, A. M. […], and 

Galadima, U. S. (2015). Mixed Occurrence of 

Trypanosomes in Trade Cattle Slaughtered at Kano 

Abattoir, Northwestern Nigeria. International Journal of 

Current Research, 7 (9): 20916 – 20919. 

Majekodunmi, A. O., Fajinmi, A., Dongkum, C., Picozzi, 

K., Thrusfield, M. V. and Welburn, S. C. (2013). A 

Longitudinal Survey of African Animal Trypanosomiasis in 

Domestic Cattle on the Jos Plateau, Nigeria: Prevalence, 

Distribution and Risk Factors. Parasites and Vectors, 6: 239 

– 249. 

Nakayima, J. (2016) Diagnostic Methods  for African 

Trypanosomiasis. Retrieved from 

https://www.researchgate.net/publication/292616299 on 

7th September, 2016. 

N’Djetchi, M. K., Ilboudo, H., Koffi, M. […], and 

Jamonneau, V. (2017). The Study of Trypanosome Species 

Circulating in Domestic Animals in two HAT foci of Cote 

devoir. PLoS Negl Trop Dis 11 (10), 5953. 

Omotainse, S.O., Kalejaiye, J. O., Dede, P. M. and Dada, A. 

J. (2004). The Current Status of Tsetse and Animal 

Trypanosomiasis in Nigeria. Journal of Veterinary Science, 

7: 1-7 

Salim, B., Bakheit, M. A., Salih, E., Kamau, J., Nakamura, 

I., Nakao, R. and Sugimoto, C. (2011). An Outbreak of 

Bovine Trypanosomiasis in the Blue Nile State, Sudan. 

Short report. Parasites and Vectors, 4:74 – 78. 

Sidi, M. T. (2017). Epidemiology of Bovine 

Trypanosomosis in Ikara, Kubau and Makarfi Local 

Government Areas of Kaduna State. An Unpublished 

Thesis, Dept. Of Biol. Sciences, Bayero University, Kano. 

Simwango, M., Ngoyoka, A., Nako, H. J., Salekwa, L. P., 

Kimara, S. I. and Gwakisa, S. P. S. (2017). Molecular 

Prevalence of Trypanosoma Infections in Cattle and Tsetse 

Flies in the Maasai Steppe, Northern Tanzania. Parasites 

and Vectors, 10, 507. 

Shun, Z., He, Y., Feng, Y. and Roessner, M. (2009). A 

Unified Approach to Flexible Sample size Design with 

Realistic Constraints. Statistics in Biopharmaceutical 

Research, 1(4), 388-398. 

Suresh, K. P. (2011). An Overview of Randomization 

Techniques: an Unbiased Assessment of Outcome in 

Clinical Research. J Hum Reprod Sci.,4 (1): 8 – 11. 

Tehseen, S., Jahan N., Desquesnes M., Shahzad M. I. and 

Qamar M. F. (2017). Field Investigation of Trypanosoma 

evansi and Comparative Analysis of Diagnostic Tests in 

Horses from Bahawalpur, Pakistan. Turk J VetAnim Sci41: 

288-293. 

Vanchau, N., Chau, L. B., Desquesnes, M. […], and Baker, 

S. (2016). A Clinical and Epidemiological Investigation of 

the First Reported Human Infection with the Zoonotic 

Parasite Trypanosoma evansi in Southeast Asia. Clinical 

Infectious Diseases, 62 (8): 1002 -1008.  

Woo, P.T.K. (1970). Evaluation of Haematocrit Centrifuge 

and other Techniques for Field Diagnosis of 

Trypanosomiasis and Filariasis. Acta. Trop., 28:293 303 

 

http://www.fsis.usda.gov/ofo/tsc/bse-information.htm
http://osufacts.okstate.edu/
https://www.researchgate.net/publication/292616299

