


PREVALENCE OF THEILERIOSIS IN CATTLE

[bookmark: _GoBack]ABSTRACT
A total of 146 clinically suspected cattle exhibiting anorexia, persistent high fever, enlarged lymph nodes, anemia, dullness, and lethargy were screened using Giemsa-stained blood smear examination and polymerase chain reaction (PCR). Out of 146 animals examined, 36 were confirmed positive by PCR, indicating an overall prevalence of 24.65%, whereas blood smear examination detected 30 positive cases (20.54%). The higher detection rate by PCR confirmed its superior sensitivity in diagnosing Theileria infection, especially in cases with low parasitemia. Theileria was higher in unorganized farms (28.57%) compared to organized farms (21.68%). Age-wise analysis showed the highest prevalence in cattle above 3 years (30.12%), followed by 1–3 years (18.18%) and calves below 1 year (12.5%). Further, it was more prevalent in females (27.27%) compared to males (12.00%) while its susceptibility in Holstein Friesian crossbred cattle (27.10%) was maximum, followed by Jersey crossbred (20.83%), and lowest (13.33%) was in indigenous cattle. Clinically affected animals predominantly exhibited pyrexia (100%), enlarged lymph nodes (88.88%), pale conjunctival mucous membranes (88.88%), reduced appetite (88.88%), tick infestation (77.77%), respiratory distress (83.33%), nasal discharge (69.44%), and diarrhea (33.33%).
INTRODUCTION: 
	Theileria is an obligate intracellular protozoan parasite that is a member of the Order Piroplasmorida, Class Piroplasmasida, Phylum Apicomplexa, and Family Theileriidae. Bovine theileriosis is more common in tropical and subtropical regions of the world. The disease, which is primarily caused by T. annulata and T. parva and less frequently by T. orientalis, can affect both domestic cattle (Bos taurus and Bos indicus) and Asian buffalo (Bubalus bubalis). According to Von Schubert et al., (2010), T. parva and T. annulata are thought to be the most pathogenic and commercially significant species in the world.
Theileria species undergo cyclical development in ticks to produce sporozoites, which are subsequently injected into mammals to mature into schizonts in leucocytes and piroplasm in erythrocytes. Cattle are afflicted with T. annulata, which is spread transstadially by Ixodid ticks (the two-host tick H. detritum in the Mediterranean basin and the three-host tick Hyalomma anatolicum in central-western Asia and northeastern Africa). Approximately one-sixth of the cow herd was determined to be at risk, and the disease has significantly hampered livestock improvement initiatives in many regions of the Middle East and Asia (Constable et al., 2017).
MATERIAL METHODS: 
A total of 146 cattle, irrespective of sex and age, with clinical exhibition of the history of anorexia, persistent high fever, swollen lymph nodes, anemia, dullness, and lethargy, were selected for screening for theileriosis from Veterinary Clinical Complex KNPCVS Shirwal and organized and unorganized farms in and around the Shirwal region.
Blood samples from theileriosis-affected cattle were collected for hematological analysis from the jugular vein in a clean, sterile tube containing Ethylene Diamine Tetra Acetic Acid (EDTA) at the rate of 2 mg/ml of blood. Cattle were confirmed for theileriosis on the basis of clinical examination, hemato-biochemical alterations, presence of Theileria parasite in the blood smear, and confirmatory diagnosis was done by polymerase chain reaction. 
RESULTS AND DISCUSSION
Overall prevalence
Out of 146, 36 cattle were found to be positive for theileriosis, indicating an overall prevalence of 24.65 %. Khawale et al. (2019) reported 22.38% prevalence of theileriosis in cattle in and around the Parbhani jurisdiction of Maharashtra. Similarly, Naik et al. (2016) also reported 23.33% prevalence of bovine theileriosis during their study at Durg, Chhattisgarh. Similar to the results of Devadevi et al. (2018) who also reported 24.21% prevalence at Puducherry, and reported that theileriosis in cattle was endemic in tropical regions.
Table 1. Prevalence of Tropical Theileriosis
	Parameters
	No. of animals
examined
	No. of animals positive Prevalence%
	Prevalence
%

	Overall prevalence
	146
	36
	24.65 %

	Farms
	Onrganized
	83
	18
	21.68 %

	
	Unorganized
	63
	18
	28.57 %

	Sex
	Male
	25
	3
	12 %

	
	Female
	121
	33
	27.27 %

	Age
	1 to 12 months
	8
	1
	12.5 %

	
	1 to 3 years
	55
	10
	18.18 %

	
	Above 3 years
	83
	25
	30.12 %

	Breed
	HF
	107
	29
	27.10 %

	
	Jersey
	24
	5
	20.83 %

	
	Indigenous
	15
	2
	13.33 %





Prevalence of Theileriosis on Organized and Unorganized farms
	        Out of 83 cases screened in the organized farm, 18 were positive for theileriosis, indicating 21.68 % prevalence, while among 63 cases screened in the unorganized farm, 18 were positive, showing 28.57 % positivity of theileriosis. Similar findings were observed by Kaur et al. (2021) in hemprotozoan infection, who found a similar observation related to farm management, such as organized 20.33 % and unorganized 37.5 %. Unorganized farms without proper flooring, cracked walls, and poor sanitation showed significantly higher prevalence of hemoprotozoan infection as compared to organized farms.  Animals of unorganized farms with improper shedding, drainage, and management were at higher risk of infection (Tuli et al., 2015).
Age-wise prevalence of Theileriosis:
[bookmark: _Hlk219500852][bookmark: _Hlk219490713][bookmark: _Hlk219490767][bookmark: _Hlk219490813]Among the age categories examined, cattle over 3 years old had the highest prevalence (30.12%), followed by those between 1 and 3 years old (18.18%), while calves between 1 month and 12 months old had the lowest prevalence (12.5%). The findings of Naik et al. (2016), who reported the highest prevalence in cattle over 3 years of age (24.34%), Farooq et al. (2018), also noted greater susceptibility in cattle over 2 years of age, and Kala et al. (2018), also reported significantly higher incidence in animals over 2 years of age (92.78%), support the higher prevalence in adult cattle found in this study.
Sex wise prevalence of theileriosis: 
[bookmark: _Hlk219490923][bookmark: _Hlk219490964]A total of 146 suspected cattle were screened for theileriosis, comprising 25 males and 121 females. Out of these, 36 animals were found to be positive, 3 out of 25 animals were male indicating a prevalence of 12.00% while, 33 out of 121 were female positive, resulting in a higher prevalence of 27.27%. The results of the current study were also highly supported by Naik et al. (2016), who found that females had a greater prevalence of theileriosis (25.45%) than males (17.5%).
Breed-wise prevalence
[bookmark: _Hlk219502196][bookmark: _Hlk219491016][bookmark: _Hlk219491091][bookmark: _Hlk219491117]      A total of 146 suspected cattle from three breed groups, 107 Holstein Friesian (HF) crossbred, 24 Jersey crossbred, and 15 native cattle were tested for theileriosis. The highest prevalence of 27.10% was found in HF cow 29 out of 107 HF crossbred cattle were positive for theileriosis, 5 of the 24 Jersey crossbred cattle tested positive, representing a 20.83% prevalence of theileriosis, whereas indigenous cattle had the lowest prevalence of theileriosis, with 2 out of 15 animals tested positive (13.33%). The findings of Velusamy et al. (2014), Naik et al. (2016), Farooq et al. (2018), and Kala et al. (2018), were reported a significantly higher prevalence of theileriosis in HF and Jersey crossbred cattle compared to indigenous breeds, were closely aligned with the higher prevalence found in HF crossbred cattle in the present study.
Symptoms exhibited by Theileriosis-affected animals
In the present investigation, 36 animals tested positive for theileriosis showed symptoms as pale conjunctival mucous membranes in 88.88% of cases, lymph node enlargement in 88.88%, tick infestation in 77.77% of cases, high temperature in 100% of cases, respiratory distress in 83.33% of cases, nasal discharge in 69.44% of cases, diarrhea in 33.33% of cases, and decreased appetite in 88.88% of cases.
The current study's high prevalence of enlarged lymph nodes (88.88%) supports the findings of Singh et al. (2012), Devadevi et al. (2018), and Farooq et al. (2018), who highlighted lymphadenopathy as a hallmark of Theileria annulata infection. Anemia, a well-known side effect of theileriosis, was indicated by pale conjunctival mucous membranes (88.88%) found in the current study agreed with the findings reported by Abou-El-Naga et al. (2005), Velusamy et al. (2014), and Murthy et al. (2016). Kala et al. (2018), who noted that the activity of Hyalomma ticks, the primary vectors of T. annulata, was closely associated with the epidemiology of theileriosis, were corroborated by the presence of ticks on the body (77.77%) among positive animals. The current study's findings of decreased appetite (88.88%), nasal discharge (69.44%), and respiratory distress (63.88%) are consistent with those of Masare et al. (2009), Kumar et al. (2015), and Naik et al. (2016).  Few animals had diarrhea (33.33%), which is in line with the findings of Khan et al. (2017) and Khawale et al. (2019), who noted diarrhea as a prominent but less common clinical symptom in bovine theileriosis.
The first clinical sign of theileriosis in cattle appears 7 to 15 days after attachment of infected ticks. The rise in temperature is rapid and is usually more than 103° F but may reach 106° F (Morrison, 2004). There will be anorexia, anaemia, and loss of body condition. Other clinical signs may include lacrimation, corneal opacity, nasal discharge, dyspnoea, and diarrhoea. Before death, the animal is usually recumbent, the temperature falls, and there is a severe dyspnoea due to pulmonary edema (Aktas et al., 2001).
Prevalence by blood smear examination and polymerase chain reaction
In the present study, 146 clinically suspected animals were evaluated for bovine theileriosis using blood smear screening examinations and polymerase chain reaction (PCR).  Out of 146 animals examined, 30 were positive for theileriosis by Giemsa-stained blood smear examination, showing an overall prevalence of 20.54%. However, PCR detected 36 positive cases from the same samples, resulting in a higher prevalence of 24.65%.
The present findings were like those of Singh et al. (2012) who reported prevalence of theileriosis as 22.9 %, Kumar et al. (2015) as 9.35 %, and Khan et al. (2017) as14.32%, using blood smear examination. Similar to the current data, Naik et al. (2016) observed a prevalence of 23.33% in cattle that were clinically suspected. Kirvar et al. (1999) concluded that PCR proved significantly more sensitive and a superior method for diagnosing tropical theileriosis than microscopic examination, supportive the findings of present investigation. 
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