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ABSTRACT 

Introduction: 

Parasites can cause infection in both humans and animals by using 

arthropods as vectors or by blood transfusion [1]. Commonly parasitic 

diseases of animals include trypanosomiasis, anaplasmosis, babesiosis, 
and theileriosis and are caused by Trypanosoma, anaplasma, babesia, and 

theileria respectively [2,3,4]. Clinical signs in acute stages of infection 

include fever, anorexia, abortion, and a decrease in productivity [5]. 
Various diagnostic procedures include blood smear tests, Polymerase 

Chain Reaction, Complement Fixation Test, and Enzyme-Linked 

Immunosorbent Assay. Serological techniques are more reliable than 
blood smear tests [6,7]. 

Theileriosis: 

This disease is caused by the genus Theileria of the sub-order 
piroplasmorina. It is an obligate intracellular parasite that needs a host to 

complete its life cycle. The most important species include T. parva, T. 

annulata, T. mutans, T. velifera [8,9]. This disease is caused by Ixodidae 
ticks. Theileria annulata causes tropical theileriosis and is found in 

Southern Europe and the Mediterranean coast through the Middle East 

and North Africa. T. mutans and T. velifera are mainly found in Africa 
[10,11,12]. 

Diagnostic Techniques for Theilaria: 

● Giemsa Stained Smear: 

When an animal is infected with T. parva and T. annulata, we will take a 

smear impression of the lymph node, liver, and spleen and observe it 

carefully. In acute infections, macro-schizonts will be noticed in the 
smear. But when an animal is infected with T. mutans, schizonts will be 

transitory and piroplasm is a pathogenic stage [13]. 

● Nucleic Acid Based Test: 

Polymerase Chain Reaction is commonly used in detecting the carrier 

state of Theilariosis. PCR performed on blood smear needs only 

erythrocytic merozoites rather than schizonts [13]. 

● Indirect Fluorescent Antibody Test: 

This test is based on schizonts derived from an infected animal and 

detected a specific amount of antibodies in an animal that is attenuated 
with schizonts [13]. It is useful in detecting carriers of T. annulata but 

sometimes fails to detect infected individuals because the antibodies last 
for variable periods of time. This test has limitations in detecting the 

disease because of problems of cross-reactivity in different Theilaria 

species [13, 14, 15]. 

Anaplasmosis: 

It is commonly known as Gall sickness, and is caused by an 

intraerythrocytic organism of the genus Anaplasma [16,17]. Common 
species of Anaplasma include; Anaplasma marginale which causes 

clinical anaplasmosis and Anaplasma centrale which causes mild 

anaplasmosis [18]. Anaplasma is transmitted by Boophilus, Dermacentor, 
Rhipicephalus, Ixodes, Hyalomma, and Ornithodoros [16,19]. It is 

commonly found in temperate climate areas and mechanically transmitted 

by biting flies and mosquitoes. It can also be transmitted by using 
contaminated syringes and different surgical instruments [16,20]. Young 

calves are less susceptible than older cattle but splenectomized calves are 

more susceptible than older ones. 

Diagnostic Techniques for Anaplasmosis: 

● Giemsa Stained Blood Smear: 

We can diagnose the parasite by forming a thin blood smear; for this, we 
can take blood from the ear vein and tip of the tail vein. As Anaplasma 

does not accumulate in capillaries like babesia so we can also take the 

sample from the jugular vein [21]. This test is commonly used in the 
diagnosis of anaplasma but it is not very rapid and accurate like other 

diagnostic techniques. 

● Nucleic Acid Based Test: 

For this, a DNA test is performed to detect Anaplasma marginale DNA 

in the bloodstream of an infected individual [22]. It can be detected by 

using a radioactive RNA probe that can detect parasitemia as low as 
0.000025% [23] and can also be identified by using a cloned DNA probe 

[24]. 

● Inoculation of suspected blood in splenectomized calf: 

This is the most expensive but reliable diagnostic method and is used in 

latent infection. For this, 500ml of the donor's blood is inoculated in a 

splenectomized calf, and then examine the calf's blood after every 2-3 
days by forming a smear. If the donor is infected then the recipient will 

also get an infection within 4 weeks or up to 8 weeks [25].  

● Complement Fixation Test: 

In this test, a false-negative Test will occur because the antibody titer is 

higher in the active phase of the disease and relatively low in carrier 

animals. False positive tests will occur because of erythrocytic 
contamination of A. marginale antigen and antibodies to blood in the sera 

of some cattle [12,25].  

● Card Agglutination Test: 

It is a sensitive test and can give results within minutes. But, non-specific 

reactions may occur because this test is an agglutination of A. marginale 

[26]. 

Babesiosis: 

Babesiosis is caused by the intra-erythrocytic parasite of the genus 

Babesia. Four major species of Babesia are B. bovis, B. bigemina, B. 
divergens, B. major [27,28]. Babesia bovis and Babesia bigemina are 

more prevalent in tropical and sub-tropical areas which include Africa 

[29]. It causes high fever, anorexia, hemoglobinuria, tachycardia, pale 
mucous membrane, and sometimes, nervous signs due to the presence of 

parasites in cerebral capillaries [12]. It is commonly transmitted by 
Boophilus, Haemaphysalis, and Rhipicephalus. 

Diagnostic Techniques for Babesiosis: 

● Giemsa Stained Blood Smear: 

This is a very easy method to detect babesia in blood. If an animal is 

infected with B. bigemina, the parasite can easily be diagnosed even at a 

very low level due to its morphology [12]. But, if an animal is infected 
with B. bovis, death may occur without the detection of parasites in 

peripheral blood. 

● Inoculation of Suspected blood in splenectomized calves: 

For the detection of carrier animals, we inoculate the blood of animals in 

splenectomized calves and then note the tick feeding by microscopical 

blood examination and transfer of ticks to inoculating individual [30]. 

Conclusion: 

We can diagnose the clinical parasitic infection by using the Giemsa stain 

but it is not reliable to diagnose the sub-clinical infection. Therefore, to 
diagnose the sub-clinical infection, we will go for various serological 

techniques including Polymerase Chain Reaction, Complement Fixation 
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Test, Enzyme-Linked Immunosorbent Assay, and Card Agglutination 

Test. 
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