
 ), (2026)2), Volume (2Kerbala Journal of Veterinary Medical Sciences Issue ( 

 
 

225 

 

Epidemiological, clinical, and hematological 

changes associated with Theileria annulata and 

Babesia bigemina infections in water buffaloes 

(Bubalus bubalis) in Kerbala, Iraq 
 

Ridha Ali AbdOun, Ihab Ghazi Mahdi, Ihsan Mohammed Sulbi 

College of Veterinary Medicine, University of Kerbala, Kerbala, Iraq. 

Corresponding author: ridha.a@s.uokerbala.edu.iq 

 

Received: 2026/4/23               Accepted: 2026/5/29                   Published: 15/6/2026 

 
Abstract— The water buffalo (Bubalus bubalis) is 

regarded as one of the most valuable domesticated species in 
Asia in general and in Iraq in particular, where it plays a 
crucial role in the agricultural economy. However, their 
productivity is greatly influenced by various infectious 
diseases, of which tick-borne haemoprotozoal diseases are a 
major constraint to animal health and profitability. The aim 
of this study was to evaluate the epidemiological and clinical 

parameters and hematological alterations associated with 
these infections in buffalo at Kerbala, Iraq. A total of 400 
buffaloes of different ages were clinically investigated, and 
blood samples were collected for microscopic and 
hematological analysis. The data revealed a total prevalence 
of piroplasmosis of 37%, with 20.5% and 16.5% of the 

buffaloes being infected with theileriosis and babesiosis, 
respectively. Females and buffaloes<1 year of age were more 
frequently affected, suggesting that sex and age have a 
significant impact on the infection rate. The clinical 
symptoms of the infected animals included fever, superficial 
lymphadenopathy, nasal and ocular discharges, salivation, 

anemia, respiratory distress, corneal opacity, and 

haemoglobinuria. (mention of the diagnostic method 

(microscopy)) The haematological results showed a 
significant decrease in haemoglobin, packed cell volume 

(PCV), and red blood cell counts. There were also significant 
increases in white blood cells, basophils, lymphocytes, and 
neutrophils. This shows that these parasites cause anemia and 
stimulate the immune responses of the infected buffalo. The 
results of this study emphasise the need to monitor the 
clinical and haematological status of the animals, as well as 

the need to control tick infestations and implement measures 
to prevent the spread of these diseases. 
Keywords - Water buffalo, Hematological changes, Theileria 

annulate, Babesia bigemina.    

INTRODUCTION 

The water buffalo (Bubalus bubalis) is regarded as one of 
the most valuable domesticated species in Asia in general and 
in Iraq in particular, where it plays a crucial role in the 
agricultural economy, particularly in the production of milk, 
meat, and high-quality skin (1). It accounts for around 5% of 

the total milk production in the world (2). Moreover, 

buffaloes are employed in agricultural work such as plowing 

and the transport of heavy loads. The number of buffaloes in 
Iraq is estimated to be around 400,000, spread over various 
provinces in the country (3). However, their productivity is 
greatly influenced by various infectious diseases, of which 
tick-borne haemoprotozoal diseases are a major constraint to 
animal health and profitability. Among the most significant 
tick-borne protozoan pathogens transmitted by Hyalomma 

spp. The ones that infect cattle are Theileria annulata, which 
causes tropical theileriosis, and Babesia bigemina, which is 
the main causative agent of bovine babesiosis. These two 
pathogens are a major concern economically because of the 
serious effects they have on livestock and domestic animals, 
especially buffalo, because of their high morbidity and 

mortality rates worldwide (4-7).  
Theileria annulata has a complicated life cycle that 

involves schizogony in leukocytes and piroplasm stages in 
erythrocytes. This leads to lymphoproliferative disease, 
systemic inflammation, and severe clinical symptoms such as 
petechial hemorrhages on the conjunctiva, lymphadenopathy, 

anemia, fever, anorexia, weight loss, general weakness, 
neurological symptoms, and dyspnea (8). In the early stages 
of the infection, the parasite causes the proliferation of 
lymphocytes, resulting in the enlargement of lymph nodes. 
As the disease progresses in buffalo, fever occurs along with 
the destruction of lymphoid cells and severe leukopenia. 

After the release of merozoites from infected leukocytes, the 
parasites infect erythrocytes, where they develop into 
piroplasms, which eventually cause severe anemia (9, 10). 
On the other hand, Babesia bigemina primarily infects red 
blood cells and results in intravascular hemolysis. This leads 
to acute hemolytic anemia, hemoglobinuria, fever, and 

varying degrees of jaundice. All Babesia species known to 
date are transmitted to vertebrates by ixodid ticks (11).  

The most important tick families are the hard ticks of the 
family Ixodidae, of which there are 713 recognized species 
(12). The life cycle of ixodid ticks is regulated by several 
intrinsic and extrinsic factors, including tick behavior during 

feeding, relationships between hosts and parasites, host 
survival rates, and the effects of weather and climate (13,14). 
Both pathogens are known to cause significant mortality and 
morbidity in water buffalo, leading to economic losses due to 
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reduced productivity, treatment costs, and animal deaths. 
Several studies in Iraq have investigated the prevalence of 
blood-borne parasites in water buffalo (Bubalus bubalis). A 
molecular study reported the presence of Babesia bigemina in 
32.86% of Rhipicephalus (Boophilus) annulatus ticks 
collected from water buffalo in Al-Qadisiyah, Babylon, and 

Najaf governorates. Additionally, 34.38% of water buffalo in 
these areas were infested with ticks, highlighting the 
significant role of ticks in the epidemiology of babesiosis 
(15). Hasanpour et al. (16) investigated naturally infected 
buffaloes with Theileria annulata and reported a significant 
reduction in red blood cell (RBC) and white blood cell 

(WBC) counts, as well as the packed cell volume (PCV), 
compared to healthy ones. The study also revealed a 
reduction in some mineral constituents, especially potassium, 
with a significant rise in serum AST and ALT activities. 
Mahmoud et al. (6) performed molecular detection and 
genetic analysis of Theileria annulata, Babesia bovis, and 

Babesia bigemina in cattle and buffalo. From 300 blood 
samples examined, the PCR analysis revealed an overall 
infection rate of 20% in piroplasms, with 10.7% in T. 
annulata, 5.3% in B. bovis, and 4% in B. bigemina.  

Alautaish et al. (17) studied the B. bigemina infection 
among buffaloes in northern Basrah Province. They found a 

16% clinical infection rate and 41% subclinical infection. 
Infected animals showed considerable hematological and 
serological changes. The infection rates were higher among 
animals in summer and females. Al-Shammari et al. (18) 
studied the prevalence of blood protozoan infections among 
cattle in Babylon Governorate, Iraq. Among 232 blood 

samples examined microscopically for protozoan infections, 
the overall infection rate among animals was 19.82%, of 
which 7.75% were B. bigemina, 6.89% were Theileria 
annulata, and 5.17% were Anaplasma marginale. Infected 
animals showed considerable reductions in RBCs, 
hemoglobin, PCV, MCH, platelet count, calcium, copper, 

iron, selenium, total protein, albumin, globulin, whereas ESR, 
AST, ALT, LDH, bilirubin, creatinine, glucose was 
significantly increased. However, despite these studies, there 
is still a lack of field and epidemiological information on the 
combined clinical and hematological effects of Theileria 
annulata and Babesia bigemina infections in water buffalo in 

Iraq, especially with regard to the hematological findings and 
epidemiological aspects of these infections. Thus, the aim of 
the present study is to determine the epidemiological and 
clinical assessment, and to study the hematological findings 
of Theileria annulata and Babesia bigemina infections in 
water buffalo. 

This study aimed to investigate the epidemiological 
patterns, clinical manifestations, and hematological 
alterations associated with infection by Theileria annulata 
and Babesia bigemina in water buffaloes (Bubalus bubalis) in 
Kerbala, Iraq, and to assess their impact on animal health and 
disease diagnosis. 

MATERIALS AND METHODS 

Animals 

A total of 400 buffaloes of various ages from different 
areas of Kerbala city (cross-sectional), suspected of 
piroplasmosis (Theileria annulata and Babesia bigemina), 
were clinically examined.  

Blood samples 

Were obtained using a sterile syringe from the ear vein of 
clinically suspected piroplasmosis cases and other contact 
animals (who appeared to be in good condition) on 
anticoagulant (sodium salt of EDTA) for hematological 
analysis and blood smears. 

Blood examination 

According to (19), blood samples were used to create thin 

and thick films, which were then allowed to air dry, fixed 
with 100% methyl alcohol for 1-3 minutes, and stained with 
10% Giemsa stain for 30 minutes before being studied under 
a light microscope with an x40 lens. 

The hematological analysis: 

Red and white blood cell counts (RBCs and WBCs), 
packed cell volume (PCV), hemoglobin concentration 
(Hb%), and differential leukocyte counts were measured 

using the BCC-3600-Duruy-South Korea automated 
hematology analyzer. 

The search was conducted under the ethics number 
UOK.VET.ME.2026.180 

Statistical analysis  

Data were analyzed using SAS (Statistical Analysis 
System, version 9.1). Proportions were compared using the 
chi-square test, and means were compared using the unpaired 

t-test. A p-value<0.05 was considered statistically significant 
(20). 

RESULTS AND DISCUSSION 

Epidemiological aspects of bovine piroplasmosis 

A total of 148 animals infected, or (37%) of the 400 
animals analyzed, had piroplasmosis infections.  A total of 82 
animals, or (20.5%), were determined to have theileriosis. 
However, as indicated, 66 animals, or 16.5% of the total, 

were confirmed to be infected with babesiosis, Table 1. The 
prevalence of babesiosis documented in the present 
investigation (16.5%) closely aligns with the findings 
reported in buffaloes from northern Basrah, Iraq, where a 
clinical prevalence rate of 16% was recorded (17). This 
similarity may be attributed to certain ecological and climatic 

similarities between the two regions, especially in areas with 
a tropical or subtropical climate, where high temperatures and 
high humidity provide a suitable environment for the survival 
and reproduction of ticks, which are the main carriers of 
babesiosis parasites. This explanation is consistent with the 
observations of Alsaad et al. (21) and Sobhy et al. (22), who 

emphasized the role of climatic factors in increasing tick 
infestation rates and consequently enhancing the spread of 
babesiosis. Interestingly, a significant rate of subclinical 
infections was identified in buffaloes from Northern Basrah, 
Iraq, at 41%, thus playing a significant role in the 
epidemiology of babesiosis, thereby acting as a carrier of 

disease (17).  
This carrier effect may be a contributory reason for the 

relatively higher prevalence rate of piroplasmosis, at 37%, 
identified in the present investigation. In a previous 
investigation carried out in cattle from Babylon Governorate, 
Iraq, a relatively lower rate of protozoan infections was 

identified, at 19.82%, where Theileria annulata and Babesia 
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bigemina were identified at a rate of 6.89% and 7.75%, 
respectively (18). The relatively higher prevalence rate in 
buffaloes could possibly be due to differences in 
susceptibility among species, differences in management 
practices, and exposure to tick infestation (9). Further, the 
grazing habits, humidity, and seasonal activity of ticks may 

also affect the epidemiological pattern of such 
hemoprotozoan infections in different host species. 

Table 1. Number and percentage of infected buffaloes with 
Theileria annulata and Babesia bigemina 

Haemoprotozoal diseases 

No. of 

examined 

animals 

No. of 

infected 

animals 

% Of 

infected 

animals 

Theileria annulata 400 82 20.5% 

Babesia bigemina 400 66 16.5% 

Total number of diseased 400 148 37% 
 

Table 2 shows the number and percentage of infected 
animals with piroplasmosis and its forms based on sex. The 
data indicate that the overall infection rate is higher in 
females (39.1%) than in males (29.5%). With respect to the 
forms of the parasite, the overall infection rate is also higher 

in females for both Theileria (21.4%) and Babesia (17.6%) 
than in males (17% and 12.5%, respectively). Analysis of the 
data reveals that the differences in infection rates between 
males and females are significant, indicating that sex is a 
factor in infection susceptibility. In general, Theileria is more 
common than Babesia, and females are more susceptible to 

both forms of infection. These results are consistent with 
study (9, 17, 28), but differ from a number of other studies 
(18). 

Table 2. Numbers and percentage of infected buffaloes 
according to sex 

Sex 
Total no. 

of animals 

No. of animals 

infected with 

piroplasmosis 

Theileria 

infected 

animal 

Babesia 

infested 

animal 

Female 312 
122  

(39.1%) 

67 (21.4%) 55 (17.6%) 

Male 88 
26  

(29.5%) 

15  

(17%) 

11 (12.5%) 

Total 400 
148  

(37%) 

82 (20.5%) 66 (16.5%) 

Significant difference among the infected and sex (P<0.05) 
 

Table 3 presents the percentage of animals infected with 
piroplasmosis based on age and demonstrates the impact of 

age on the infection rate. The data show that the age group 
with the highest susceptibility is below 1 year, where 74 out 
of 104 animals were infected, accounting for 71.1%. In this 
category, the infection rates were 47.1% for Theileria 
annulata and 24% for Babesia bigemina. Animals between 1-
3 years had 43 infected out of 129, accounting for 33.3%, 

with 13.9% infected by Theileria and 19.3% by Babesia. 
Animals above 3 years had 31 out of 167 infected, accounting 
for 18.5%, with 8.9% infected by Theileria and 9.5% by 
Babesia. This could be due to the fact that young animals that 
are less than one year old are more susceptible to infection 
because of their low resistance and absence of acquired 

immunity to parasites. As the animals get older, they become 
more resistant to infection because of acquired immunity due 
to repeated exposure to parasites; thus, the low infection rate 

in animals that are more than three years old. These results 
are consistent with study (23,24), but differ from a number of 
other studies (18,25). 

Table 3. The age susceptibility of bovine piroplasmosis 

Age group 
No. of 

animals 

No. of infected 

animals 

Theileria 

annulata 
Babesia bigemina 

Less than 1 

year 
104 74 (71.1%) 49 (47.1%) 25 (24%) * 

1-3 years 129 43 (33.3%) 18 (13.9%) 25 (19.3%) 

>3 years 167 31 (18.5%) 15 (8.9%) 16 (9.5%) 

Total 400 148 (37%) 82 (20.5%) 66 (16.5%) 

* Significant differences among the infected and age (P<0.05) 
 

The table clearly shows that infection rates decrease with 
increasing age, meaning younger animals are more 
susceptible than older ones. Statistical analysis indicated 
significant differences among the age groups (P<0.05), 

demonstrating that age is an important factor influencing the 
infection rate of piroplasmosis and its associated parasites. 

Clinical findings 

The animals infected with Theileriosis exhibited clinical 
signs including fever, ranging from 40 to 41.7°C, 
enlargement of superficial lymph nodes, nasal and ocular 
discharge, salivation, anemia, respiratory distress, and eye 
lesions, as shown in Figure 1. In contrast, animals infected 

with Babesiosis presented with fever (40–41°C), loss of 
appetite, cessation of rumination, laboured breathing, and 
varying degrees of jaundice (icterus), ranging from mild 
paleness to yellow discolouration of conjunctival and vaginal 
mucous membranes in severe cases, along with corneal 
opacity and haemoglobinuria, as depicted in Figure 2. These 

findings are consistent with those of Alautaish et al. (17), and 
the rise in body temperature (40-41.7°C) in buffaloes infected 
with Theileriosis and Babesiosis is regarded as a normal 
response to the invasion of parasites (26,27). In Babesiosis, 
especially in B. bigemina infection, the lysis of red blood 
cells caused severe anemia, resulting in jaundice of the 

mucous membranes and haemoglobinuria because of the 
large amount of haemoglobin released, which could have a 
negative impact on the kidneys. Anorexia was also noticed, 
leading to loss of weight, emaciation, and reduction in milk 
secretion. The corneal opacity noticed in some infections 
might be related to alterations in plasma proteins and blood 
flow (26, 28). 

 
Figure 1. Enlargement of superficial lymph nodes 
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Figure 2. corneal opacity of eye 

Hematological analysis Theiler 

Table 4 showed significant changes in the haematological 

values between normal and infected buffaloes, including 
increased (P<0.05) basophils, lymphocytes, neutrophils, and 
WBCs in infected animals, indicating an active immune 
response. These results correspond to (17, 26) results. 
Conversely, a significant decrease (P<0.05) was observed in 
hemoglobin, PCV, and RBC count, indicating that both 

Theileria annulata and Babesia bigemina caused anemia in 
infected buffalo. These results are consistent with 
(17,29,30,31). This reduction can be attributed to a number of 
interlinked processes. Firstly, the direct hemolysis of red 
blood cells due to the replication of the parasites within them 
results in hemolytic anemia (32). In addition, autoimmune 

mechanisms may also be responsible for the reduction in red 
blood cells, as the production of antibodies against 
erythrocyte components results in auto-agglutination and the 
subsequent destruction of infected cells. In addition, cellular 
immunity also results in the phagocytosis and clearance of 
infected red blood cells via the reticuloendothelial system, 

thereby leading to a reduction in the total number of RBCs 
and contributing to anemia (33,34). Thus, the reduction in 
Hb, PCV, and RBCs in infected buffaloes can be attributed to 
both the direct action of the parasites as well as the immune 
response of the host. 

Table 4. Illustrates the significant differences in the 
hematological values among the infected and Normal 
buffaloes. 

Parameters 
Normal animals 

Mean±S.E 
Infected animals 

Mean±S.E 

Basophils (×10³/μl) 1.42± 0.2 2.0 ± 6.1 * 

Eosinophils (×10³/μl) 3.7 ± 1.8 3.65 ± 1.0 

Hb concentration g/dL 12.2 ± 1.3 7.44 ± 1.2 * 

Lymphocytes (×10³/μl) 40.7± 4.14 44.8± 1.8 * 

Monocytes (×10³/μl) 3.3 ± 1.28 3.1 ± 63 

Neutrophils (×10³/μl) 44.42 ± 3.32 47.25 ±3.22 * 

PCV % 34.2 ± 2.3 26.4± 2.13 * 

RBCs count X10⁶μl 7.4 ± 0.72 4.8 ± 0.9 * 

WBCs count X 10³μl 10.64 ± 2.12 14.2± 0.9 * 

* Significant differences among the infected and Normal 

buffaloes (P<0.05). 

 

Blood film examination and diagnosis 

The Giemsa-stained blood smears clearly distinguish 
between the two types of blood parasites. In the case of 
theileriosis, the smears showed the intra-erythrocytic stage of 
the parasites, appearing in various shapes such as comma-
shaped, oval, and spherical. This indicates active parasitic 

development within red blood cells and represents an active 
stage of infection. This pattern is characteristic of theileriosis 
and aids in accurate diagnosis, as seen in Figure 3. In the case 
of babesiosis, the blood smears revealed red blood cells 
containing pear-shaped parasites, which is a distinctive 
feature of this type of infection. This shape reflects the 

specific manner in which the parasite invades red blood cells, 
allowing differentiation between babesiosis and theileriosis in 
laboratory diagnosis, as seen in Figure 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. A, B. Theileria annulata in buffaloes in the form of 
comma, oval and round shape 40X. 
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Figure 4. A, B. Babesia bigemina in buffalo’s pear shaped 
inside RBCs 40X 

CONCLUSION 

The overall prevalence of piroplasmosis in water buffalo 

in Karbala, Iraq, was 37%, with Theileria annulata affecting 
20.5% and Babesia bigemina affecting 16.5%. Female and 
younger animals (<1 year) were more susceptible, indicating 
that sex and age play important roles in infection rates. 
Clinically, infected animals exhibited fever, superficial 
lymphadenopathy, nasal and ocular discharges, salivation, 

anemia, respiratory distress, corneal opacity, and 
haemoglobinuria. Haematological analysis showed 
significant reductions in haemoglobin, PCV, and RBC 
counts, along with significant increases in WBCs, basophils, 
lymphocytes, and neutrophils, indicating that these parasites 
cause anemia and stimulate the immune system in affected 

buffaloes. These findings also stress the need for regular 
clinical and haematological monitoring, tick control, and 
prevention measures to prevent the spread of these diseases. 

Conflict of Interest  

The authors declare there is no conflict of interest. 
Funding  

The authors did not receive any funds for this study. 
Acknowledgment 

REFERENCES 

1) Elsharkawy, L. K., Barghash, S. M., El-Nour, B. M. 

A., Labib, W., & Sadek, A. S. M. (2024). Infection 
survey, molecular, pathogenicity, and morphological 
characteristics of Sarcocystis species naturally 
infected water buffaloes (Bubalus bubalis) in 
Egypt. BMC Veterinary Research, 20(1), 578.  

2) Abd El-Salam, M. H.,&El-Shibiny, S. (2011). A 
comprehensive review on the composition and 
properties of buffalo milk. Dairy 
science&technology, 91(6), 663-699. 

3) Baghdasar GA, Essa AA, Abd alqader NH, Al-
Anbari NN, Kadhem RF, Hammad TN, et al. 

Analytical study for the number of Iraqi buffalo 
(Bubalus bubalis) in middle and south of Iraq. Iraqi 
J Agric Res. 2022;26(1).  

4) Khalifa, M. M., Fouad, E. A., Abdelsalam, M., & 
Attia, M. M. (2025). Prevalence, molecular 
characterization, and physiological impacts of 

Theileria annulata in bovines across three Egyptian 
governorates. Microbial Pathogenesis, 204, 107590. 

5) Farooqi, S. H., Ijaz, M., Saleem, M. H., Rashid, M. 
I., Ahmad, S. S., Islam, S., ... & Khan, N. U. (2017). 
Prevalence and molecular diagnosis of Theileria 
annulata in bovine from three distincts zones of 

Khyber Pakhtunkhwa province, Pakistan. JAPS: 
Journal of Animal&Plant Sciences, 27(6). 

6) Mahmoud, H. Y. A. H., Rady, A. A., & Tanaka, T. 
(2024). Molecular detection and characterization of 
Theileria annulata, Babesia bovis, and Babesia 
bigemina infecting cattle and buffalo in southern 

Egypt. Parasite epidemiology and control, 25, 
e00340.  

7) El-Seify MA, Helmy NM, Elhawary NM, Sorour 
ShS, Soliman AM. (2018). Use molecular 
techniques as an alternative tool for diagnosis and 
characterization of Theileria equi. Iraqi J of Vet Sci, 

32(1):5-11.  
8) Dandasena D, Bhandari V, Sreenivasamurthy GS, 

Murthy S, Roy S, Bhanot V. (2018). A Real-Time 
PCR based assay for determining parasite to host 
ratio and parasitaemia in the clinical samples of 
bovine theileriosis. Sci Rep., 8(1):1-7.  

9) Kawan, M. H. (2019). Molecular surveillance and 
phylogenetic analysis of Theileria annulata in 
bovine at Baghdad city, Iraq. The Iraqi Journal of 
Veterinary Medicine, 43(1), 93–101. 

10) Jassim, A., Alfatlawi, M. A., Jarad, N. I., & Klaif, S. 
F. (2021). Clinical and molecular identification of 

ruling Theileria annulata strains in cattle calves in 
Al-Diwaniyah province, Iraq. Iraqi Journal of 
Veterinary Sciences, 35(1), 115–119.  

11) Abed, M. J., & Hasso, S. A. (2019). Molecular 
detection of Babesia bigemina in ticks infesting 
water buffaloes (Bubalus bubalis) in Iraq. Al-

Qadisiyah Journal of Veterinary Medicine Sciences, 
18(1). 

12) Makawi, Z.A. and. Hadi, A.M. (2023). Identification 
of Hard Ticks from Buffalo Bubalus Bubalis 
(Linnaeus, 1758) In Iraq. Bulletin of the Iraq Natural 
History Museum (P-ISSN: 1017-8678, E-ISSN: 

2311-9799), 17, 423-434. https://doi.org/10.26842/ 
binhm.7.2023.17.3.042. 

13) Saadoon, A.S. (2022). Clinical and subclinical 
mastitis in buffalo in Mosul area, Iraq. Iraqi J Vet 
Sci, 36(1), 177- 186.  



 ), (2026)2), Volume (2Kerbala Journal of Veterinary Medical Sciences Issue ( 

 
 

230 

 

14) Kahl, O., & Gray, J. S. (2023). The biology of 
Ixodes ricinus with emphasis on its ecology. Ticks 
and tick-borne diseases, 14(2), 102114. 

15) Jawad, A. Q., & Alfatlawi, M. A. (2023). Molecular 
study and DNA sequence analysis of Theileria 
annulata in cattle in Al‑Hilla, Iraq. Iraqi Journal of 

Veterinary Sciences, 37(2), 425–429.  
16) Hasanpour, A., Moghaddam, G. A., & Nematollahi, 

A. (2008). Biochemical, hematological, and 
electrocardiographic changes in buffaloes naturally 
infected with Theileria annulata. The Korean 
journal of parasitology, 46(4), 223–227.  

17) Alautaish, H. H., Abdulredha, N. W., Ali, D. 

H., Muhsen, R. K., & AlSaad, I. A. (2024). 

Clinical, seroepidemiological and 

hematological study of Buffaloes Babesiosis in 

Basrah, Iraq. Veterinary Medicine and Public 

Health Journal (VMPH). 5(2), 2024: 89-95. 

18) Al-Shammari, A. S., Almahdawi, M. K.,&Al-

Bayati, A. S. (2024). Prevalence of blood 

protozoa in cattle in babylon governorate, Iraq. 

Egyptian Journal of Veterinary Sciences, 55(3), 

633-642. 
19) Rashmi, R. (2013). A Comparative Study of Blood 

Smear, Quantitative Buffy Coat and Antigen 
Detection for Diagnosis of Malaria (Doctoral 
dissertation, Rajiv Gandhi University of Health 
Sciences (India)). 

20) SAS Institute, Inc. (2010). SAS/STAT® 9.1 User’s 
Guide for Personal Computers. Cary, N.C., USA. 

21) Alsaad, K., AL-Ammery, M.A., AL-Autaish, H.H & 
Muhsen, R.K. (2016). Chronic babesiosis of drought 
horses in basrahprovince, Basrah- Iraq.  
Bas.J.Vet.Res.  15 (2), 128-137. 
https://doi.org/10.33762/bvetr.2016.124296. 

22) Sobhy Abdel-Shafy, Hend H. A. M. Abdullah, 

Mohamed K. Elbayoumy, Bassma S. M. Elsawy, 
Mohamed R. Hassan, Mona S.  Mahmoud, Ahmed 
G.  Hegazi & Eman H.  Abdel-Rahman.  (2022).  
Molecular Epidemiological Investigation of 
Piroplasms and Anaplasmataceae Bacteria in 
Egyptian Domestic Animals and Associated Ticks.  

Pathogens, 11, 1194.  
23) Ullah, W., Khan, A., Ali, A., Shah, I. A., Khan, I., 

Jan, A. W., & Rustam, S. A. (2023). 
Epidemiological Survey of Bovine Babesia and 
Theileria Parasites in Buffaloes in District Dera 
Ismail, Khyber Pakhtunkhwa. Journal of 

Bioresource Management, 10(1), 14. 
24) Seerintra, T., Krinsoongnern, W., Thanchomnang, 

T., & Piratae, S. (2024). Molecular occurrence and 
genetic identification of Babesia spp. and Theileria 
spp. in naturally infected cattle from Thailand. 
Parasitology Research, 123(8), 287. 

25) Nagwa, E. A., Ghanem, M. M., Elmadawy, R. S., & 
ELdiarby, A. S. (2016). Prevalence and molecular 
analysis of anaplama and piroplasmid species 
infecting buffaloes in qualyubia governorate, Egypt. 
Benha Veterinary Medical Journal, 30(1), 86-96. 

26) Sawitri, D. H., Wardhana, A. H., Ekawasti, F., & 

Dewi, D. A. (2022). Parasitological and molecular 
detection of babesiosis in cattle and buffalo in west 
and central Java. In 9th International Seminar on 
Tropical Animal Production (ISTAP 2021). Atlantis 
Press. (18), 135-140. 

27) Jasim, G.A., Alfatlawi, M.A & Chaid, Z.H.  (2023). 

Microscopic and molecular detection of Babesia 
bovis and Babesia bigemina in female camel from 
Al-Diwaniyah province, Iraq. Iraqi Journal of 
Veterinary Sciences, 37(1), 61-64.  

28) Waseem Ullah, Arsalan Khan, Akhtar Ali, Imtiaz 
Ali Shah, Umm e. Aimen, Imtiaz Khan, Abdul 

Wadood Jan, & Saqib Ali Rustam. (2023). 
Epidemiological Sur Epidemiological Survey of Bo 
y of Bovine Babesia and Theileria P vine Babesia 
and Theileria Parasites in Buffaloes in asites in 
Buffaloes in District Dera Ismail, Khyber 
Pakhtunkhwa. J Biores Manag., 10(1), 133-139. 

29) Yadav, R. S., Agrawal, V., Jayraw, A. K., Shakya, 
M., Jatav, G. P., & Choudhary, N. S. (2024). 
hemato-biochemical profiling of theileria-infected 
cattle and buffaloes: an in-depth investigation into 
clinical signalment and pathophysiological 
implications. For. Res, 67(1), 73-81. 

30) Mahmmod, Y. S., Elbalkemy, F. A., Klaas, I. C., 
Elmekkawy, M. F., & Monazie, A. M. (2011). 
Clinical and haematological study on water 
buffaloes (Bubalus bubalis) and crossbred cattle 
naturally infected with Theileria annulata in Sharkia 
province, Egypt. Ticks and tick-borne diseases, 2(3), 

168–171.  
31) Ali, M., Jamil, M., Jabeen, N., Gul, J., Kashif, M., 

Khan, I., & Ullah, N. (2022). Molecular detection of 
Babesia bovis along with haemato-biochemical 
alterations in large ruminants associated with 
babesiosis in central Punjab, Pakistan. World 

Journal of Biology and Biotechnology, 7(2), 23-29. 
32) Auerbach, M., Haubenstok, A. and Soloman, G. 

(2006). Systemic babesiosis: Another cause of the 
hem phagocytic syndrom. Am. J. Med., 80, 301-303. 

33) Al-Obaidi, Q. T., & Alsaad, K. M. (2004). A 
clinical, hematological and pathological study of 

Sheep naturally infected with Theileria hirci. Msc. 
Thesis, College of Veterinary Medicine. University 
of Mosul. (In Arabic). 

34) Lal, H. and Soni, J. E. (2005). Erythrophagocytsis in 
relation to anemia in acute Theileria annulata 
infection in cross breed calves. Ind. J. Anm. Sci., 55, 

85-90.

 


