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 Abstract A 

Abstract 

          The current study aims to determine the 

prevalence of equine anaplasmosis (EA) in the equids (horses and 

donkeys) in Nineveh Governorate, Iraq, using microscopic examination 

of blood smears (ME) and indirect enzyme-linked immunosorbent assay 

(i-ELISA), to assess the effectiveness of the two techniques employed in 

this study based on Kappa value and calculate the sensitivity, specificity, 

and accuracy of i-ELISA in comparison with the ME, to investigate some 

risk factors associated with the prevalence of the disease, and to record 

clinical signs, hematological, and some biochemical parameters 

associated with the disease. The study included 180 animals of the 

equids (according to the sample size equation) of both sexes, different 

ages, origins, and management practices, including 25 equids clinically 

healthy and laboratory-negative counted as control animals,  were 

obtained randomly from different regions of Nineveh Governorate (right 

coast and left coast). During the period from October 2023 to 

May 2024, a special clinical examination card was used to record the 

clinical signs, and epidemiological information was obtained through an 

interview with the owners during sample collection.  10 millilitres 

of 180 equine were collected from the jugular vein, divided into two 

parts: 5 millilitres were placed in tubes with anticoagulant used for 

preparing thick and thin blood smears and hematological 

examination, and the remaining 5 millilitres were placed in tubes without 

coagulant for serum separation, and it was kept in the freezer at - 20 °C 

until the i -ELISA test and some biochemical tests were performed. The 

results observed that the overall prevalence of equine anaplasmosis in 

equids in Nineveh Governorate was 25.5% and 46.1% using ME of blood 
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smears and i-ELISA, respectively. Furthermore, there was moderate 

agreement between the ME of blood smears and the i-ELISA in the 

diagnosis of equine anaplasmosis based on Kappa value (0.434), with the 

sensitivity, specificity, and accuracy of the i-ELISA were 

86.9%, 67.9%, and 72.7%, respectively, compared to the ME of blood 

smears. The microscopic examination of thin and thick blood smears 

showed the presence of inclusion bodies (morulae) for Anaplasma 

phagocytophilum inside white blood cells (neutrophils, lymphocytes, 

monocytes, basophils, and eosinophils), often individually, and 

sometimes the presence of more than one Morulae in the cytoplasm for 

the same mentioned cells. The total parasitemia of A. phagocytophilum in 

the white cells in the blood smears was 16%, including the highest 

significant (P<0.05) parasitemia in neutrophils was 35%, followed by 

lymphocytes was 30%, compared to the other types of white blood 

cells. Moreover, the percentage of severe, moderate, and slight cases of 

the disease was 23.8%, 8.8%, and 13.3%, respectively. Based on the i-

ELISA, a significant risk factors associated with the higher prevalence of 

equine anaplasmosis in horses and donkeys included: donkey type equids,  

2years  more than 5 years animas, females, imported horses, pregnant 

females, infected equids, out stables animals, present of ticks on animals 

and in stables, left coast regions, and the months of Spring and Autumn 

seasons. In addition, infected equids with equine anaplasmosis 

were mainly suffering from the acute form of the disease, which was 

characterised by signs of loss of appetite, emaciation, and fever with 

paleness of the mucous membranes of the eyes, with petechial 

hemorrhages and jaundice in some cases, and others suffering from 

respiratory disorders, nasal discharge, coughing, edema in the limbs, 

lameness, and appearance of nervous signs with recumbency, and the 

presence of ticks on different parts of the body of the some infected 
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animals. The results also showed a significant increase (P<0.05) in the 

body temperature (39.98 °C) , respiratory rate (42.65 / min), heart 

rate (72.22/min) and capillary refilling time (3.82 /s) in infected 

equids compared to control animals. The hemogram of the  horses and 

donkeys infected with equine anaplasmosis showed a significant 

decrease (P<0.05) in the total red blood cells (RBCs), hemoglobin 

concentration (Hb), and packed cell volume (PCV), with a significant 

increase (P<0.05) in the mean corpuscular volume (MCV) and a 

significant decrease (P<0.05) in the mean corpuscular hemoglobin 

(MCH) and mean corpuscular hemoglobin concentration (MCHC), 

reflecting a macrocytic hypochromic type of anemia, along with a 

significant increase (P<0.05) in the sedimentation rate of red blood cells. 

Moreover, there was a significant decrease (P<0.05) in platelets (PLT) 

and total white blood cells (WBCs) as a result of a significant decrease in 

neutrophils and lymphocytes compared to the control 

animals. Furthermore, the results of the biochemical examination of the 

horses and donkeys infected with anaplasmosis showed a significant 

increase (P<0.05) in aspartate aminotransferase (AST), Alanine 

aminotransferase (ALT), alkaline phosphatase (ALP), total bilirubin, 

blood urea nitrogen (BUN), and creatinine, with a significant 

decrease (P<0.05) in total protein, calcium, and phosphorus compared to 

the control animal. It was concluded from this study that equine 

anaplasmosis is widespread in equids in Nineveh Governorate, Iraq.  

 

 


