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ABSTRACT 
Anaplasmosis, a tick-borne disease affecting cattle, poses significant economic challenges in Benue State, Nigeria. Despite its 
prevalence, detailed studies on its pathology and economic implications are limited. The study investigated the prevalence and 
seasonal occurrence of anaplasmosis in cattle, along with its distribution across different age classes and sexes. Blood samples 
were collected over a three-month period covering both dry and wet seasons. Samples were obtained from 432 cattle via jugular 
vein puncture and processed using the thin blood film method. Microscopic examination was conducted to detect tick-borne 
hemoparasites. Statistical analysis, employing the chi-square test, was performed to evaluate differences within categorical 
variables. Of the 432 cattle examined, 31.0% were males and 69.0% females. Female cattle exhibited a higher overall 
prevalence of infection (68.1%) compared to males (31.9%). A prevalence of 58.7% was recorded for the wet season compared 
to the dry season (41.3%), but the difference was not statistically significant (P > 0.05). Adult cattle had the highest prevalence 
of anaplasmosis (71.0%), followed by juveniles (14.6%) and calves (14.1%). Among males, adult cattle had the highest 
infection rate (28.3%), while among females, adult females had the highest prevalence (71.7%), with statistical significance at P 
< 0.05 compared to other age classes and sexes. The findings provide valuable insights into the epidemiology of anaplasmosis 
in cattle and underscore the importance of considering location, season, age class, and sex in disease management and control 
strategies. 
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INTRODUCTION 

Anaplasmosis is a tick-borne disease caused by an 
obligate bacteria belonging to the genus Anaplasma 
(notably, Anaplasma marginale and Anaplasma central) 
of the order Rickettsiales, family Anaplasmataceae 
(Gisele et al., 2014). Anaplasmosis infects Cattle, sheep, 
goats, buffalo, and some wild ruminants however, cattle 
have been found to be more susceptible to Anaplasma 
infection. It is transmitted by at least 20 ticks of various 
species including Hyalomma spp., Rhipicephalus spp., 
Boophilus spp., Ixodes spp., Demacentor spp., however 
Boophilus microplus is found to be the major transmitting 
agent (Tarun et al., 2015). Mechanical transmission by 
biting flies Diptera (e.g. Tabanidae and Stomoxys) or 
blood-contaminated fomites act as alternative means of 
spread (Atsuwe et al., 2021). 

Transplacental transmission occurs when the organism is 
transmitted from dam to fetus. This transmission appears 
to occur during the second or third trimester of pregnancy 
(Shola et al., 2018). Disease is mainly characterized by 

progressive hemolytic anemia associated with fever, 
jaundice, decreased milk production, miscarriage, 
hyperexcitability and in some cases sudden death (Gisele 
et al., 2014).   

The incubation period of the disease is about 2 - 12 weeks 
and is directly related to the infective dose. The disease 
occurs throughout the tropical and subtropical regions of 
the world (Bakken and Dumler, 2015). In the early stages 
of infection, Anaplasma spp. penetrates the erythrocytes 
of the host, and diagnosis is confirmed by the presence of 
the organism in Giemsa-stained blood smears. The two 
Anaplasma spp. are morphologically indistinguishable 
but are found in different parts of the erythrocyte in the 
periphery in the case of A. marginale and more centrally 
in the case of A. centrale. Anaplasmosis generally results 
in very mild or sub-clinical disease, but infection of adult 
animals with A. marginale can be severe, causing 
anaemia and up to 50% mortality (Kumar et al., 2015). 
Anaplasmosis mainly affects non-resistant exotic cattle, 
but local breeds of cattle can also be affected under 
conditions of poor health or nutrition. Animals that 
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recover from infection with either species of Anaplasma 
become carriers for life and can develop the disease again 
if subjected to stress (Amorim et al., 2014). Anaplasmosis 
is therefore an important disease in endemic areas, where 
A. marginale can cause severe losses. Mixed infections 
can also occur (e.g. combinations of Babesia and 
Anaplasma), particularly if the causative agents share the 
same tick vector (Shola et al., 2018). 

Anaplasmosis can be effectively treated, especially in the 
early stages of infection, with tetracycline antibiotics 
(oxytetracyclines or chlortetracycline) and with imidocarb 
dipropionate. Acute cases may require blood transfusion 
and rehydration (Kumar et al., 2015). 

Bovine anaplasmosis is the major cause of morbidity and 
mortality in the tropics and subtropics, particularly in 
exotic and crossbred cattle. The geographic distribution 
of the disease is dependent on the density and distribution 
of tick vectors and reservoir host. The distribution of 
Anaplasmosis may continue to change due to the trend of 
global warming, which may influence the movement of 
the tick hosts (Tagesu et al., 2019). 

Nigeria is the most populous African country, where the 
cattle population is of approximately 20 million heads, 
eighty percent of which are concentrated in the North-
Central regions of the country (Lorusso et al., 2016). A 
survey of vector-borne pathogens of cattle in Plateau state 
reported prevalence of A. marginale, A. centrale and A. 
platys (Kamani et al., 2022). Another study conducted on 
cattle blood samples from Kwara, Katsina, Borno, Taraba 
and Benue state, Nigeria reported high prevalence of 
Anaplasma spp (Elelu et al., 2016; Nyifi et al., 2023.; 
2016 Zawua et al., 2014). Animals that have died due to 
anaplasmosis may show the following Pathological 
lesions such as pale to yellow tinged (jaundice) mucous 
membranes, thin watery blood, enlarged soft spleen with 
prominent follicles, enlarged liver with yellow-orange 
discoloration, gall bladder distension with thick green-
brown bile, brown hepatic and mediastinal lymph nodes, 
epicardial and pericardial petechia, ecchymotic 
hemorrhages (Jaswal et al., 2015). 

Cattle production in Benue State is however challenged 
with various constraints namely, grazing, limited access 
to capital, exploitation of the unconventional ingredients 
and by-product and a number of diseases such as 
Babesiosis, Theileriosis, Anaplasmosis and other related 
tick-borne haemoparasitic infections (Zawua et al., 2014). 
Among these constraints, Anaplasmosis has been reported 
as one of the major problems of cattle production in the 
State capital (Obadiah et al., 2017). Anaplasmosis has 
contributed to severe economic losses which could be 
divided into direct and indirect. The direct production 
losses are those that are directly attributable to presence 
of disease in animal population through morbidity and 
mortality (Jemal, 2017). Other losses are related to the 
animals that recovered that may suffer from weight loss, 
lesions such as soft and pulpy spleen, damage and 
irritation to hide, swollen liver, dark-colored kidneys, 
anaemia and jaundice, produce low milk yields, reduction 
in meat, provide less draught power, and suffer from 
reduced fertility and delays in reaching maturity 
(Haranahalli et al., 2014; Kyari et al., 2022).This study 

was carried out to determine the prevalence of 
anaplasmosis in Makurdi metropolis, Benue State, 
Nigeria. 
Materials and Methods 
Study Area 

Makurdi is one of the Local Government Areas and the 
state capital of Benue State Nigeria, (Figure 1). It is 
located in the North Central of Nigeria and shares 
boundary with Guma, Gwer, Gwer west and Tarka local 
government areas. The study sites comprise of four 
abattoirs one cattle market and a cattle farm namely, 
Wurukum abattoir, Wadata abattoir, Modern Market 
Abattoir, Cattle Market Abattoir North Bank, Cattle 
Market North Bank and Joseph Sarwuan Tarka University 
cattle farm (JOSTUM), Makurdi, Nigeria. 

Figure 1: Map of Makurdi Local Government showing 
sampling sites (Tsor et al., 2022). 

Age Class Determination of Cattle 

The approximate age of each cattle was determined using 
dentition according to the method described by Jane and 
Brandi, 2013. 

 Sample Size Determination and Sample Selection 

A total of 432 cattle comprising of 216 cattle slaughtered 
at the abattoir were randomly sampled during the period 
of study. The age, breed, season (dry and wet), the ticks 
attached on the body of the cattle and other body 
conditions score were considered during sample selection. 
This size was arrived at using Taro Yamane’s formulae 
(Adam, 2020)  
S = N/1 + N (e) 

S = sample 

N = Population studied. 
e = Error margin (0.05) 

Sample Collection  
Blood samples were collected from the study areas for the 
period of six (6) months December, January and February 
account for the dry season while June, July and August 
covers for the wet season. Blood samples were collected 
from the cattle by jugular vein puncture into a bijou bottle 
containing ethylenediaminetetraacetic acid (EDTA) used 
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as anti-coagulant. Each sample was labelled properly, 
placed in a cooler and transported immediately to Joseph 
Sarwuan Tarka University Veterinary Teaching Hospital 
Laboratory, Makurdi where it was examined using thin 
blood film method. 

Sample analytical procedure 

The sample was analysis using microscopic method (Thin 
blood film method). 

Thin blood film method 

A thin blood film technique was employed to detect tick 
borne haemoparasites of cattle using the following 
methods: the blood was mix gently with the aid of an 
applicator stick and few drops of blood was placed at the 
end of the slide at about 2cm to the edge of the slide. A 
separator was placed in front of the drops of blood and 
push backward to allow the separator to touch the drop 
(blood) and allowed to spray all to the sprayer. A firm 
push was made forward to make the blood dragged 
behind the separator slide to form a film, if the blood was 
pushed instead of pulled along the slide, parasite may be 
crushed. The procedure was completed as quickly as 
possible; the smear was allowed to dry and was labelled 
for proper identification. The smear was fixed in absolute 
methanol for five minutes and allowed to dry; the smear 
was covered with Giamsa stain (Romanowslay stain) and 
allowed for 35 to 40 minutes. The smear was washed with 
water and allowed to dry. The smear was viewed using 

the Microscope (100 objectives) oil immersion for 
identification of tick borne haemoparasites.     

Statistical Analysis 

Data obtained was analyzed using Chi-square test, to 
determine whether there is a significant different between 
the expected frequencies and the observed frequencies in 
one or more categories and to examine differences within 
categorical variables using SPSS 23. 

RESULT 

Cattle infected with anaplasmosis based on location and 
sex is presented on Table 1. A total of 432 cattle were 
examined out of which 134(31.0%) were males and 
298(69.0%) were females. Out of these, 73 (31.9%) of the 
males were infected while 156 (68.1%) of the females 
were infected. Female therefore had the highest infection 
in the overall prevalence, with statistical difference (P 
>0.05) when compared with the male.  

Seasonal Occurrence of Anaplasmosis 

The result of seasonal occurrence of anaplasmosis is 
presented in Table 2. Wet season recorded the highest 
prevalence 98(58.7%) of anaplasma infection while the 
lowest prevalence 69(41.3%) was recorded in dry season 
though the difference was statistically significance when 
compared. 

 

 
Table 1: Prevalence of Anaplasma Infection Based on Location and Sex of Cattle 

 
Location   

 
Infected  
Male % 

Sex 
Noninfected 
male % 

 
Infected  
Female%

 
Noninfected 
male % 

 
Total % 

Wurukum abattoir 
Modern Market abattoir  
Cattle Market  
JOSTUM  
Cattle Market abattoir  
Wadata abattoir  
Total  

13(36.1) 
7(24.1) 

      23(46.0) 
      16(34.0) 
      4(13.8) 
      10(26.3) 
      73(31.9) 

10(27.8) 
6(19.4) 

 25(59.5) 
 4(16.0) 
 7(20.0) 
9(26.0) 

 61(30.0) 

23(63.9) 
22(75.9) 

  27(54.0) 
  31(66.0) 
  25(86.2) 

28(73.7) 
  156(68.1) 

26(72.2) 
25(80.6) 

      17(40.5) 
      21(84.0) 
      28(80.0) 

25(73.5) 
      142(70.0) 

72(100.0) 
60(100.0) 

      92(100) 
      72(100) 
      64(100.0) 

72(100.0) 
      432(100.0) 

       P > 0.05  
 

Table 2: Seasonal Occurrence of Anaplasma Infection on Studied Cattle 
Season   Noninfected % Infected % Total % 
Dry Season 
Wet Season   
Total  

147 (55.5) 
118(44.5) 
265(100) 

69(41.3) 
98(58.7) 
167(100.0) 

216(50.0) 
216(50.0) 
432(100.0) 

     P > 0.05,  
 
Prevalence of Anaplasmosis Across the Age Class and 
Sex of Cattle 
Prevalence of tick borne haemoparasite across the age 
class of cattle is presented in Table 3. Adult, Juvenile and 
Calf were the age class of cattle examined for anaplasma 
infection. The highest prevalence of anaplasmosis was 
recorded among the adult cattle with the prevalence rate 
of 308(71 %) followed by juvenile age class with 63(14.6 
%). The least prevalence of anaplasmosis was recorded in 
the calf 61(14.1 %) when compared. Adult male cattle 
recorded the highest infection of 45(28.30 %) and out of 
156(68.10 %) females infected, the highest adult female 

cattle recorded 114(71.70 %), without statistical 
difference (p <0.05) with the other age class and sex. 

Prevalence of Anaplasmosis in Benue State, Nigeria 
according to month.  

Prevalence of anaplasmosis based on month of the year is 
shown in Figure 2. The highest prevalence of infection 
was seen in the month of June followed by the month of 
August. The month of December recorded the lowest 
prevalence of anplasmomsis. 
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Table 3: Prevalence of Anaplasmosis across the Age class and Sex of Cattle 

Age class  Noninfected % Infected male 
(%) 

 Sex   
Infected 
female (%) 

Total % 

Calf  
Juvenile  
Adult  
Total  

21(10.3) 
33(16.3) 
149(73.4) 
203(100) 

14(35.0) 
14(46.7)  
45(28.3)  
73(31.9) 

26(65.0) 
16(53.3) 
114(71.7) 
156(68.1) 

61(14.1) 
63(14.6) 
308(71.)  
432(100)  

P < 0.05,  

Prevalence of Anaplasma base on Breed and Sex of 
Cattle 

Prevalence of anaplasma based on breed and sex of cattle 
is presented on Figure 3. Breed of cattle studied were: 
White Fulani, Sokoto Gudali, Muturu, N’dama and West 
African Dwarf. African Dwarf cattle recorded the highest 
infection in female and the least infection in male. 

 
Figure 2:  Prevalence Anaplasmosis in Benue 
State, Nigeria according to month. 

 
Figure 3: Prevalence of Anaplasma based on Breed and 
Sex of Cattle. 

Occurrence of Anaplasmosis infection in cattle based on 
the age class and season of the year as shown in Figure 4. 
Recorded the highest infection in Calf among the studied 
cattle in the dry season, (58.60 %) and Juvenile recorded 
the lowest (41.40 %) prevalence of the infection. During 
Wet season, calf recorded highest (71.90 %) followed by 
adult and juvenile (52.90 % and 52% respectively) 
prevalence of the infection. When the two seasons were 
summed, Calf recorded the highest infective prevalence 

of 65.60 % while Juvenile recorded the lowest infective 
prevalence of (47.60 %).  

 
Figure 4: Occurrence of Anaplasmosis infection in cattle 
based on the age class and season of the year. 
 
DISCUSSION 

The result reveals the prevalence of Anaplamosis in cattle 
in the studied locations. Several pattern could contribute 
to this based on the observed fact that movement of cattle 
on the studied location was not restricted in addition to 
the prevalence of vector ticks in the grazing areas.  

However, the result is not out of expectation as there have 
been reports on the occurrence of Anaplama infections in 
the neighboring areas. Obadiah et al. (2017) documented 
that B. duoloratus, A. Variegatum, Hyacomma spp and B. 
Microplus were the tick species infesting Markurdi 
metropolis. Adua and Idahor, (2017) also reported 
prevalence of Anaplamosis in Cattle and Goats 
Slaughtered at Lafia Abattoir, Nigeria. This result is in 
line with the study conducted by Zawua et al. (2015) who 
reported prevalence of Haemoparasites of cattle 
slaughtered for sale within Gboko Metropolis of Benue 
State, Nigeria. This also agrees with the work of Paul et 
al. (2017) who recorded prevalence of haemoparasite of 
Zebu cattle in Marilyn Northern Nigeria. 

However, high prevalence of Anaplasma infection was 
recorded in this study at JOSTUM cattle farm. Poor 
veterinary services in this area could be considered as a 
contributory factor.  

The prevalence of Anaplasmosis based on month of the 
year studied reveals high prevalence of Anaplasmosis in 
the month of June and August. Likely, there are 
favourable environmental conditions for the survival of 
the ticks that are responsible for the transmission of these 
diseases in these months. This result disagrees with the 
work of Opara et al. (2016) and Olorunshola et al. (2019) 
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who both reported high prevalence of Anaplasmosis in 
the month of December. Nwoha et al. (2019) reported a 
relatively low prevalence of tick-bone haemoparasites in 
the month of June, July and August who work on the 
prevalence of haemoparasites in livestock in Ikwnano 
Local Government Area of Abia State. 

The result of comparison of cattle with anaplasmosis in 
relation to age class reveals highest prevalence of 
Anaplasma infection in adult cattle while the least 
prevalence of infection was recorded in Juveniles. 
Atsuwe et al. (2019) in his report pointed out a 
corresponding low prevalence of Anaplasmosis in cattle 
of juvenile cattle. In their report, they documented that 
high susceptibility of animals and reduced immunity are 
because of stress due to pregnancy, lactation and 
unfavorable environmental conditions. However, in their 
report, optimal environmental condition for survival and 
proliferation of arthropod vector are also responsible for 
the transmission of ticks in animal within the juvenile’s 
age group. There have been reports that most cattle have 
their first pregnancy within this age class (Atsuwe et al., 
2019). 

It was observed that adult female cattle recorded the 
highest prevalence of the infection. This could be related 
to the issues associated with pregnancy and lactation; 
however, pregnancy and lactation have been reported to 
result in less immunity of female ruminant thereby 
making the animal immunocompromised and become 
highly prone to any environmental and other 
opportunistic infections. This result however disagrees 
with the report of Obadiah et al., (2017) in which male 
cattle were seen to have high prevalence of infection 
more than female ones. 

The low prevalence of Anaplasma infection recorded 
within calf in the studies could not be attributed to the 
biting activities of the ticks since all simple were 
collected within the first and second day of delivery or 
birth. Hence infection could be due to transplacental 
transmission or vertical transmission from the dam to 
fetus. The female juvenile and adult pregnant cows were 
susceptible to ticks. The result agrees with the work Costa 
et al (2016) who reported Anaplasma marginale within 
the first 120 days of gestation in cows and positive calves 
within three (3) hours after birth.  

Conclusion 

Anaplasma infection in cattle recorded a high prevalence 
in the wet season. Calf recorded the highest infection 
during the dry and wet season in Makurdi metropolis, 
Benue State and this has resulted in high negative impact 
and economic loss. Thus, integrated control policies 
should be developed to take care of multi-species 
pathogen in communities that are commonly associated 
with clinical and sub-clinical anaplasmosis. 
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