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			ABSTRACT

		

		
			During present study a total of 800 samples were collected from two hundred descriptive (Holstein Friesian) and non-descriptive (Thari) cattle breeds from districts of Mirpurkhas and Badin, 400 samples were taken from each district. Animals were first screened through Single Intradermal Tuberculin Test (SITT) then positive and negative reactors of SITT were further investigated through Rapid BTB Ab test, culture examination and ELISA test. Risk factors such as sex, age, health status, lactating, non-lactating and breed were also investigated. In district Mirpurkhas prevalence was 4%, 15%, 2%, 1%, while in district Badin it was 5%, 18%, 3%, 2% through SITT, Rapid BTB Ab test, culture examination and ELISA test, respectively. Prevalence of bovine tuberculosis in Mirpurkhas district via cultural examination was recorded as 1.66%, 2.5% in milk and nasal samples, while in district Badin it was 1.66%, 5%, respectively. The overall prevalence of bovine tuberculosis was 5.5% and 7% in Mirpurkhas and Badin districts through tuberculin, Rapid BTB Ab, Culture examination and ELISA test. Different tests such as SITT, Rapid BTB Ab, culture examination and ELISA test showed that the prevalence of bovine tuberculosis was higher in females, animals above the six years of age, lactating animals, descriptive breed and animals having poor health status. Furthermore, 1% and 2% prevalence was recorded in farm workers at district Mirpurkhas and Badin. It is concluded that disease was prevalent in both districts however; relatively higher prevalence was observed in district Badin.
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			INTRODUCTION

			Bovine tuberculosis is one of the important chronic diseases, which produce major economic losses and huge public health threats causing 10-25% loss in product efficiency in dairy cattle. It is a chronic disease occurs in wild species and domestic animals, after the exposure of disease host can survive for several months, even years without showing clinical signs (De-Lisle et al., 2002). The disease has been associated within the “list-B” disease of  Office International-des-Epizooties (OIE) (OIE, 2009).The WHO has classified it as one of the seventh zoonotic disease, having a potential of infecting human beings (Malama et al., 2013). There are three important types of tuberculosis i.e. Human tuberculosis affecting humans, avian tuberculosis affecting birds and Bovine tuberculosis affecting human’s, cattle and buffalo. Human tuberculosis is rarely transferable to animal species and avian tuberculosis is restricted to the birds, whereas, bovine tuberculosis having zoonotic potential, is highly infectious disease affecting diverse group of animals including farm animals, wild life and humans (Katale et al., 2013). Mycobacterium bovis is a gram positive, acid fast, aerobic, filamentous and curved rod shaped bacteria. It is very slow growing bacteria, having generation time of 16 h, that’s why it takes months even years to produce infection in their host (Buddle et al., 2006). Carrier animals show important role in transfer of disease to healthy animals, infective dose through inhalation is very low. Infection can be transferred through short distances about 1-2 meters (AHA, 2009). Clinical signs are emaciation, dyspnea, weakness, variable pyrexia, enlargement of lymph nodes and in advance tuberculosis coughing (Peters, 2010). M. bovis infection is transfer to cattle by the inhalation of infectious aerosol, ingestion of contaminated feed, drinking of infected milk. Lesions are associated in upper and lower respiratory tract and lymph nodes (Donnelly and Nouvellet, 2013). Moreover, herds with a better tendency of animal’s movement have a great role in disease spreading. Primary route of disease transmission in between herds is the sanitary, poor husbandry, herd size and infected animals (Belchior et al., 2016). There are so many diagnostic techniques such as Enzyme Linked Immunosorbent Assay (ELISA), culture, biochemical, gamma interferon, postmortem, microscopic and tuberculin tests used for the diagnose the Bovine tuberculosis in animals (OIE, 2009). From the milk and saliva samples, diagnosis of M. bovis on cultural examination (Lowenstein Jensen agar), Zeheil Nelson staining, microscopic examination and biochemical tests such as Nitrate reduction test, niacin production, urease and tolerance tests are also useful for detection of the organism (OIE, 2004).

			Several studies have been reported the prevalence of tuberculosis in large and small ruminants (Ashfaq et al., 2015). Prevalence of bovine tuberculosis in cattle in Punjab was recorded as 1.7% in buffaloes and 5.1% in cattle (Ifrahim, 2001). Higher prevalence of bovine tuberculosis from nasal secretions (12.28%) and milk samples (28.07%) from buffaloes were reported (Jalil et al., 2003). Prevalence of bovine tuberculosis in Punjab recorded as 3% in 2010 (Javed et al., 2010). Though the disease is nearly eliminated in many countries including Slovakia, Sweden, Australia and Canada, it is widespread in Asia, Africa and some Middle East countries (Schiller et al., 2010). According to the World Organization for Animal Health, Turkey is one of the countries where tuberculosis is still present where infection rate in the year 2011 was reported as 22.8% in cattle population (OIE, 2011). Prevalence of bovine tuberculosis in cattle have not been studied in Mirpurkhas and Badin districts, therefore, the current study is designed to evaluate the prevalence of bovine tuberculosis in dairy farms of Mirpurkhas and Badin districts of Sindh Pakistan. Moreover, risk factors associated with the prevalence of disease was also examined.

			MATERIALS AND METHODS

			During present study a total of 800 samples were collected from two hundred descriptive (Holstein Friesian) and non descriptive (Thari) cattle breeds from districts of Mirpurkhas and Badin, 400 samples were taken from each district. The animals were first screened through Single Intradermal Tuberculin Test (SITT) then both positive and negative reactors of SITT were further investigated through Rapid BTB Ab test and culture examinations and ELISA test. Risk factors such as sex, age, health status, lactating, non-lactating and breed were also investigated.

			­Single intradermal tuberculin test (SITT)

			Centre of the cattle neck was shaved and cleaned with a cotton wool swab (70% alcohol). A fold of skin was pinched with fingers and thickness was measured with the help of Vernier caliper. Avian tuberculin (0.1ml) and mammalian (0.1ml) were injected intradermally at both sides of neck. Injection sites were marked by circle. After 72 h of post inoculation, result was recorded by measuring the thickness of skin. 4 mm or more than 4 in the thickness of skin was considered as positive. 

			Tuberculin skin test in farm workers

			Two hundred farm workers were selected for tuberculin skin test from both districts.

			Rapid BTB Ab test

			Serum samples were analyzed by rapid BTB Ab test using commercial kit (Lilli Rapid BTB Ab Test Kit by “Lilly dale Diagnostics” England). One drop of serum was transfered into the sample hole “S” and immediately two drops of assay buffer was added. Results were interpreted after 15-20 min (OIE, 2008). 

			Enzyme linked immunosorbent assay

			ELISA is known to be most suitable technique for the detection of antibody (Sayin and Erganis, 2013). In the present study AniGen BTB Ab ELISA 2.0 kit was used. Two hundred blood samples were collected from Mirpurkhas and Badin districts for ELISA test. 

			Milk samples

			The milk samples were collected in sterile bijoux bottles, transferred in ice box and stored at 4oC. Supernatants were discarded after the centrifugation at 3000 rpm for 15 min. Sediments were used for culture as well as microscopy.

			Nasal discharge

			The nasal samples were collected from both districts with sterile cotton swabs in screw caped test tubes and stored at 4oC. Same amount of NaOH and N-acetyl was mixed with samples and incubated for 30 min at 37oC. After centrifugation for 15 min at 3000 rpm, supernatants were discarded. Sediments were used for culture as well as microscopy. 

			Media for mycobacteria

			Lowenstein Jensen medium was mixed with 1% of sodium pyruvate and used for bacteriological culture. Thick inoculum of sediments was smeared on the surface medium slopes and incubated at 37oC for 6-8 weeks. Finally, niacin production and urease tests were performed for confirmation. Zeihl Nelson stain was used for the staining of Mycobacterium.

			RESULTS AND DISCUSSION

			Prevalence of bovine tuberculosis in Mirpurkhas district was recorded as 4%, 15%, 2% and 1% through SITT, rapid BTB Ab, culture examinations and ELISA test, respectively. While in district Badin it was 5%, 18%, 3% and 2% through SITT, rapid BTB Ab, culture examinations and ELISA test, respectively. Overall prevalence of bovine tuberculosis in Mirpurkhas and Badin districts were recorded through SITT, rapid BTB Ab test, Culture examinations and ELISA test 5.5% and 7%, respectively as shown in Table I.

			Table I. The overall prevalence of bovine tuberculosis in cattle at Mirpurkhas and Badin districts analyzed through different techniques.

			
				
					
					
					
					
					
					
				
				
					
							
							Type of test

						
							
							Mirpurkhas district

						
							
							
							Badin district

						
					

					
							
							Total sample

						
							
							Positive

						
							
							Total sample

						
							
							Positive

						
					

					
							
							Tuberculin test (SITT)

						
							
							100

						
							
							04

						
							
							
							100

						
							
							05

						
					

					
							
							Rapid BTB Ab test

						
							
							100

						
							
							15

						
							
							
							100

						
							
							18

						
					

					
							
							Culture

						
							
							100

						
							
							02

						
							
							
							100

						
							
							03

						
					

					
							
							ELISA

						
							
							100

						
							
							01

						
							
							
							100

						
							
							02

						
					

					
							
							Total

						
							
							400

						
							
							22

						
							
							
							400

						
							
							28

						
					

				
			

			Prevalence of bovine tuberculosis in Mirpurkhas district via tuberculin test (SITT) was recorded as 4.44% in female and 0% in male, while, in district Badin it was 5.55% in female and 0% in male. Prevalence of disease in Mirpurkhas district via SITT was recorded as 6.66%, 2.22% and 0% in above 6 years, 2-6 years and less than 2 years of age, respectively, while in district Badin it was 6.66%, 4.44% and 0% in above 6 years, 2-6 years and less than 2 years of age, respectively. Prevalence of disease in Mirpurkhas district through SITT was recorded as 6.66%, 2.85% and 0% in poor, satisfactory and good health condition, respectively, while in district Badin it was 8.88%, 2.85% and 0% in poor, satisfactory and good health conditions, respectively. Prevalence of bovine tuberculosis in Mirpurkhas district via SITT was recorded as 5%, 3.33% in lactating non-lactating animals, respectively, while in district Badin it was 6.66%, 3.33% in lactating and non-lactating animals, respectively. Prevalence of bovine tuberculosis in Mirpurkhas district via SITT was recorded as 6%, 2%, in descriptive (Holstein Friesian) and non-descriptive (Thari) breeds of cattle, respectively, while in district Badin it was 6%, 4% in descriptive (Holstein Friesian) and non-descriptive (Thari) breeds of cattle, respectively Table II.

			Table II. Prevalence of bovine tuberculosis in cattle population of districts of Mirpurkhas and Badin in association of risk factors such as sex, age, health status, lactation and breed SITT.

			
				
					
					
					
					
					
					
				
				
					
							
							Risk factors

						
							
							District Mipurkhas

						
							
							
							District Badin

						
					

					
							
							Total

						
							
							Tuberculin test (SITT)

						
							
							Total 

						
							
							Tuberculin test (SITT)

						
					

					
							
							Positive (%)

						
							
							
							Positive (%)

						
					

					
							
							Sex 

							Female

						
							
							90

						
							
							04 (4.44%)

						
							
							
							90

						
							
							05 (5.55%)

						
					

					
							
							Male 

						
							
							10

						
							
							00 (0%)

						
							
							
							10

						
							
							00 (00%)

						
					

					
							
							Total 

						
							
							100

						
							
							04 (4%)

						
							
							
							100

						
							
							05 (05%)

						
					

					
							
							Age 

							≤ 2 years 

						
							
							10

						
							
							00 (0%)

						
							
							
							10

						
							
							00 (00%)

						
					

					
							
							Above 2 to 6 years

						
							
							45

						
							
							01 (2.22%)

						
							
							
							45

						
							
							02 (4.44%)

						
					

					
							
							> 6 years

						
							
							45

						
							
							03 (6.66%)

						
							
							
							45

						
							
							03 (6.66%)

						
					

					
							
							Total

						
							
							100

						
							
							04 (4%)

						
							
							
							100

						
							
							05 (05%)

						
					

					
							
							Health status 

							Poor

						
							
							45

						
							
							3 (6.66%)

						
							
							
							45

						
							
							4 (8.88%)

						
					

					
							
							Satisfactory

						
							
							35

						
							
							01 (2.85%)

						
							
							
							35

						
							
							01 (2.85%)

						
					

					
							
							Good

						
							
							20

						
							
							00 (0%)

						
							
							
							20

						
							
							00 (00%)

						
					

					
							
							Total

						
							
							100

						
							
							04 (4%)

						
							
							
							100

						
							
							05 (05%)

						
					

					
							
							Lactating

						
							
							60

						
							
							03 (5%)

						
							
							
							60

						
							
							04 (6.66%)

						
					

					
							
							Non-lactating

						
							
							30

						
							
							01 (3.33%)

						
							
							
							30

						
							
							01 (3.33%)

						
					

					
							
							Total

						
							
							90

						
							
							04 (4.44%)

						
							
							
							90

						
							
							05 (5.55%)

						
					

					
							
							Breed 

							Descriptive (HF) 

						
							
							50

						
							
							03 (06%)

						
							
							
							50

						
							
							03 (06%)

						
					

					
							
							Non- descriptive (Thari)

						
							
							50

						
							
							01 (02%)

						
							
							
							50

						
							
							02 (04%)

						
					

					
							
							Total 

						
							
							100

						
							
							 04 (04%)

						
							
							
							100

						
							
							 05 (05%)

						
					

				
			

			

			Prevalence of bovine tuberculosis in Mirpurkhas district via rapid BTB Ab test was recorded as 15.55% in female and 10% in male, while in district Badin it was

			Table III. Prevalence of bovine tuberculosis in cattle population of districts of Mirpurkhas and Badin in association of risk factors such as sex, age, health status, lactation and breed through Rapid BTB Ab test.

			
				
					
					
					
					
					
					
				
				
					
							
							Risk factors

						
							
							District Mipurkhas

						
							
							
							District Badin

						
					

					
							
							Total

						
							
							Rapid 

							BTB Ab

						
							
							Total 

						
							
							Rapid 

							BTB Ab

						
					

					
							
							Positive (%)

						
							
							Positive (%)

						
					

					
							
							Sex 

							Female

						
							
							90

						
							
							14 (15.55%)

						
							
							
							90

						
							
							17 (18.88%)

						
					

					
							
							Male 

						
							
							10

						
							
							01 (10%)

						
							
							
							10

						
							
							01 (10%)

						
					

					
							
							Total 

						
							
							100

						
							
							15 (15%)

						
							
							
							100

						
							
							18 (18%)

						
					

					
							
							Age 

							≤ 2 years 

						
							
							10

						
							
							01 (10%)

						
							
							
							10

						
							
							00 (00%)

						
					

					
							
							Above 2 to 6 years

						
							
							45

						
							
							06 (13.33%)

						
							
							
							45

						
							
							08 (17.77%)

						
					

					
							
							> 6 years

						
							
							45

						
							
							08 (17.77%)

						
							
							
							45

						
							
							10 (22.22%)

						
					

					
							
							Total

						
							
							100

						
							
							15 (15%)

						
							
							
							100

						
							
							18 (18%)

						
					

					
							
							Health status 

							Poor

						
							
							45

						
							
							09 (20%)

						
							
							
							45

						
							
							11 (24.44%)

						
					

					
							
							Satisfactory

						
							
							35

						
							
							05 (14.28%)

						
							
							
							35

						
							
							07 (20%)

						
					

					
							
							Good

						
							
							20

						
							
							01 (5%)

						
							
							
							20

						
							
							00 (00%)

						
					

					
							
							Total

						
							
							100

						
							
							15 (15%)

						
							
							
							100

						
							
							18 (18%)

						
					

					
							
							Lactating

						
							
							60

						
							
							11 (18.33%)

						
							
							
							60

						
							
							13 (21.66%)

						
					

					
							
							Non-lactating

						
							
							30

						
							
							03 (10%)

						
							
							
							30

						
							
							04 (13.33%)

						
					

					
							
							Total

						
							
							90

						
							
							14 (15.55%)

						
							
							
							90

						
							
							17 (18.88%)

						
					

					
							
							Breed 

							Descriptive (HF)

						
							
							50

						
							
							08 (16%)

						
							
							
							50

						
							
							10 (20%)

						
					

					
							
							Non- descriptive (Thari)

						
							
							50

						
							
							07 (14%)

						
							
							
							50

						
							
							08 (16%)

						
					

					
							
							Total 

						
							
							 100

						
							
							15 (15%)

						
							
							
							 100

						
							
							18 (18%)

						
					

				
			

			18.88% in female and 10% in male animals, respectively. Prevalence of disease in Mirpurkhas district via rapid BTB Ab test was recorded as 17.77%, 13.33% and 10% in above 6 years, 2-6 years and less than 2 years of age, respectively, while in district Badin it was 22.22%, 17.77% and 0% in above 6 years, 2-6 years and less than 2 years of age, respectively. Prevalence of bovine tuberculosis in Mirpurkhas district via rapid BTB Ab test was recorded as 20%, 14.28% and 5% in poor, satisfactory and good health condition, respectively, while in district Badin it was 24.44%, 20% and 0% in poor, satisfactory and good health condition animals, respectively. Prevalence of bovine tuberculosis in Mirpurkhas district via rapid BTB Ab test was recorded as 18.33%, 10% in lactating and non-lactating animals, respectively, while in district Badin it was 21.66%, 13.33% in lactating and non-lactating animals, respectively. Prevalence of disease in Mirpurkhas district via rapid BTB Ab test was recorded as 16%, 14%, in descriptive (Holstein Friesian) and non-descriptive (Thari) breeds of cattle, respectively, while in district Badin it was 20%, 16%, in descriptive (Holstein Friesian) non-descriptive (Thari) breeds of cattle, respectively as summarized in Table III. Prevalence of bovine tuberculosis in Mirpurkhas district through cultural examination was recorded as 1.66%, 2.5% in milk and nasal samples, respectively, while in district Badin it was 1.66%, 5% in milk and nasal samples, respectively as shown in Table IV.

			Table IV. Prevalence of bovine tuberculosis in cattle at Mirpurkhas and Badin districts by culture examination.

			 

			
				
					
					
					
					
					
					
				
				
					
							
							Source of sample

						
							
							District Mipurkhas

						
							
							
							District Badin

						
					

					
							
							No of sample

						
							
							Positive

							(%)

						
							
							No of sample

						
							
							Positive

							(%)

						
					

					
							
							Milk

						
							
							60

						
							
							01 (1.66%)

						
							
							
							60

						
							
							01 (1.66%)

						
					

					
							
							Nasal swab

						
							
							40

						
							
							01 (2.5%)

						
							
							
							40

						
							
							02 (5%)

						
					

					
							
							Total

						
							
							100

						
							
							02 (2%)

						
							
							
							100

						
							
							03 (3%)

						
					

				
			

			Table V. Prevalence of bovine tuberculosis among cattle at Mirpurkhas and Badin Districts in relation to the various risk factors such as sex, age, health status, lactation and breed analyzed by culture examination.

			
				
					
					
					
					
					
					
				
				
					
							
							Risk factors

						
							
							District Mipurkhas

						
							
							
							District Badin

						
					

					
							
							Total

						
							
							Culture 

							examination 

						
							
							 Total

						
							
							Culture 

							examination

						
					

					
							
							Positive (%)

						
							
							Positive (%)

						
					

					
							
							Sex 

							Female

						
							
							90

						
							
							02 (2.22 %)

						
							
							
							90

						
							
							03 (3.33%)

						
					

					
							
							Male 

						
							
							10

						
							
							00 (0 %)

						
							
							
							10

						
							
							00 (0 %)

						
					

					
							
							Total 

						
							
							100

						
							
							02 (2 %)

						
							
							
							100

						
							
							03 (3 %)

						
					

					
							
							Age (years) 

							≤ 2

						
							
							10

						
							
							00 (0 %)

						
							
							
							10

						
							
							00

						
					

					
							
							Above 2 to 6 years

						
							
							45

						
							
							00 (0 %)

						
							
							
							45

						
							
							00 (0 %)

						
					

					
							
							> 6 years

						
							
							45

						
							
							02 (4.44 %)

						
							
							
							45

						
							
							03 (6.66 %)

						
					

					
							
							Total

						
							
							100

						
							
							02 (2 %)

						
							
							
							100

						
							
							03 (3 %)

						
					

					
							
							Health status 

							Poor

						
							
							45

						
							
							02 (4.44 %)

						
							
							
							45

						
							
							03 (6.66 %)

						
					

					
							
							Satisfactory

						
							
							35

						
							
							00 (0 %)

						
							
							
							35

						
							
							00 (0 %)

						
					

					
							
							Good

						
							
							20

						
							
							00 (0 %)

						
							
							
							20

						
							
							00 (0 %)

						
					

					
							
							Total

						
							
							100

						
							
							02 (2 %)

						
							
							
							100

						
							
							03 (3 %)

						
					

					
							
							Lactating

						
							
							60

						
							
							02 (3.33 %)

						
							
							
							60

						
							
							03 (5 %)

						
					

					
							
							Non-lactating

						
							
							30

						
							
							00 (0 %)

						
							
							
							30

						
							
							00 (0 %)

						
					

					
							
							Total

						
							
							90

						
							
							02 (2.22 %)

						
							
							
							90

						
							
							03 (3.33 %)

						
					

					
							
							Breed 

							Descriptive (HF)

						
							
							50

						
							
							02 (4 %)

						
							
							
							50

						
							
							03 (06 %)

						
					

					
							
							Non- descriptive (Thari)

						
							
							50

						
							
							00 (0 %)

						
							
							
							50

						
							
							00 (0 %)

						
					

					
							
							Total 

						
							
							100

						
							
							02 (2 %)

						
							
							
							100

						
							
							03 (3 %)

						
					

				
			

			Table VI. Prevalence of bovine tuberculosis among cattle at Mirpurkhas and Badin Districts in relation to the various risk factors such as sex, age, health status, lactation and breed analyzed by ELISA.

			
				
					
					
					
					
					
					
				
				
					
							
							Risk factors

						
							
							District Mirpurkhas

						
							
							
							District Badin

						
					

					
							
							Total

						
							
							Elisa test

						
							
							Total

						
							
							Elisa test

						
					

					
							
							Positive (%)

						
							
							Positive (%)

						
					

					
							
							Sex 

							Female

						
							
							90

						
							
							01 (1.11%)

						
							
							
							90

						
							
							02 (2.22%)

						
					

					
							
							Male 

						
							
							10

						
							
							0 (0%)

						
							
							
							10

						
							
							00 (0%)

						
					

					
							
							Total 

						
							
							100

						
							
							01 (01%)

						
							
							
							100

						
							
							02 (02%)

						
					

					
							
							Age (years) 

							≤ 2

						
							
							10

						
							
							0 (0%)

						
							
							
							10

						
							
							0 (0%)

						
					

					
							
							Above 2 to 6 years

						
							
							45

						
							
							0 (0%)

						
							
							
							45

						
							
							0 (0%)

						
					

					
							
							> 6 years

						
							
							45

						
							
							01 (2.22%)

						
							
							
							45

						
							
							02 (4.44%)

						
					

					
							
							Total

						
							
							100

						
							
							01 (01%)

						
							
							
							100

						
							
							02 (02%)

						
					

					
							
							Health status 

							Poor

						
							
							45

						
							
							01 (2.22%)

						
							
							
							45

						
							
							02 (4.44%)

						
					

					
							
							Satisfactory

						
							
							35

						
							
							00 (00 %)

						
							
							
							35

						
							
							0 (0%)

						
					

					
							
							Good

						
							
							20

						
							
							00 (00%)

						
							
							
							20

						
							
							0 (0%)

						
					

					
							
							Total

						
							
							100

						
							
							01 (01 %)

						
							
							
							100

						
							
							02 (02%)

						
					

					
							
							Lactation

							Lactating

						
							
							30

						
							
							01 (3.33 %)

						
							
							
							30

						
							
							02 (6.66%)

						
					

					
							
							Non-lactating

						
							
							60

						
							
							0 (0%)

						
							
							
							60

						
							
							0 (0%)

						
					

					
							
							Total

						
							
							90

						
							
							01 (1.11%)

						
							
							
							90

						
							
							02 (2.22%)

						
					

					
							
							Breed 

							Descriptive 

						
							
							50

						
							
							01 (02%)

						
							
							
							50

						
							
							02 (04%)

						
					

					
							
							Non- descriptive

						
							
							50

						
							
							0 (0%)

						
							
							
							50

						
							
							0 (0%)

						
					

					
							
							Total 

						
							
							100

						
							
							1 (01%)

						
							
							
							100

						
							
							02 (02%)

						
					

				
			

			Through culture examination prevalence of bovine tuberculosis in Mirpurkhas district was recorded as 2.22% in female and 0% in male animals, while in district Badin it was 3.33% in female and 0% in male animals, respectively. Prevalence of bovine tuberculosis in Mirpurkhas district via culture examination was recorded as 4.44%, 0% and 0% in above 6 years, 2-6 years and less than 2 years of age, respectively, while in district Badin it was 6.66%, 0% and 0% in above 6 years, 2-6 years and less than 2 years of age, respectively. Prevalence of bovine tuberculosis in Mirpurkhas district via culture examination was recorded as 4.44%, 0% and 0% in poor, satisfactory and good health condition, respectively; while in district Badin it was of 6.66%, 0% and 0% in poor, satisfactory and good health condition, respectively. Prevalence of bovine tuberculosis in Mirpurkhas district via culture examination was recorded as 3.33%, 0% in lactating and non-lactating animals, respectively, while in district Badin it was 5%, 0% in lactating and non-lactating animals, respectively. Prevalence of bovine tuberculosis in Mirpurkhas district via culture examination was recorded as 4%, 0%, in descriptive (Holstein Friesian) and non-descriptive (Thari) breeds of cattle, respectively, while in district Badin it was 6%, 0%, descriptive (Holstein Friesian) and non-descriptive (Thari) breeds of cattle, respectively (Table V).

			Prevalence of bovine tuberculosis in Mirpurkhas district via ELISA test was recorded as 1.11% in female and 0% in male, while in district Badin it was 2.22% in female and 0% in male animals, respectively. Prevalence of Bovine tuberculosis in Mirpurkhas district via ELISA test was recorded as 2.22%, 0% and 0% in above 6 years, 2-6 years and less than 2 years of age, respectively, while in district Badin it was 4.44%, 0% and 0% in above 6 years, 2-6 years and less than 2 years of age, respectively. Prevalence of bovine tuberculosis in Mirpurkhas district via ELISA test was recorded as 2.22%, 0% and 0% in poor, satisfactory and good health condition, respectively, while in district Badin it was 4.44%, 0% and 0% in poor, satisfactory and good health condition animals, respectively. Prevalence of bovine tuberculosis in Mirpurkhas district via ELISA test was recorded as 3.33%, 0% in lactating and non-lactating animals, respectively, while in district Badin it was 6.66%, 0% in lactating and non-lactating animals, respectively. Prevalence of bovine tuberculosis in Mirpurkhas district via ELISA test was recorded as 2%, 0%, in descriptive (Holstein Friesian) and non-descriptive (Thari) breeds of cattle, respectively, while in district Badin it was 4%, 0%, in descriptive (Holstein Friesian) non-descriptive (Thari) breeds of cattle, respectively (Table VI).

			District Badin 100 workers were tested by tuberculin test in which 2% workers were positive reactor of tuberculin test while in district Mirpurkhas also 100 workers were tested in which 1% workers were positive reactor of tuberculin test and total prevalence in both district were 1.5% (Table VII).

			Table VII. Prevalence of tuberculosis in cattle owner farmers at Mirpurkhas and Badin districts by Tuberculin test.

			
				
					
					
					
				
				
					
							
							No of worker checked

						
							
							n

						
							
							No of positive reactor (%)

						
					

					
							
							Badin

						
							
							100

						
							
							02 (2 %)

						
					

					
							
							Mirpurkhas

						
							
							100

						
							
							01 (01 %)

						
					

					
							
							Total

						
							
							200

						
							
							03 (1.5 %)

						
					

				
			

			DISCUSSION

			During present study a total of 800 samples were collected from two hundred descriptive (Holstein Friesian) and non descriptive (Thari) cattle breeds from districts of Mirpurkhas and Badin, 400 samples were taken from each district. Out of 400 samples in Mirpurkhas district 4%, 15% 2% and 1% were found positive by (SITT) tuberculin, rapid BTB Ab, culture examination and ELISA test, respectively, while in Badin district 5%, 18%, 3% and 2% were positive against bovine tuberculosis through (SIIT) tuberculin, rapid BTB Ab, culture examination and ELISA test, respectively. The variation in results between tests is because of immune system’s sensitivity and specificity towards the tuberculin test in different animals and chronic nature of tested animals (Konch et al., 2017). Present study was designed to detect prevalence of bovine tuberculosis through SITT as 4%, 5% in Mirpurkhas and Badin districts, respectively. The findings of the study are in line with the reports of Jalil et al. (2003), who reported 7.3% prevalence in Lahore. Present findings are lower than findings of Khan et al. (2008), Thakur et al. (2010), Kumar et al. (2013), who reported 12% prevalence of bovine tuberculosis in Lahore Pakistan, 14.31% in Himachal Pradesh India, 23.63% in Punjab area of India through SITT.

			Whereas, through rapid BTB Ab test, a positive percentage of 15% and 18% was observed in Mirpurkhas and Badin districts. Higher prevalence was recorded through this test as compared to other tests. Our results are comparable with previous findings of Rahman and Samad (2008) and Islam et al. (2007) who reported 30% prevalence of rapid BTB Ab test, whereas, 2% and 3% prevalence were observed in district Mirpurkhas and Badin through culture examinations. Present results are line with the findings of other authors who reported 4.28% prevalence in Lahore, Pakistan (Qamar and Tehmina, 2013). Elisa was also used to detect prevalence of bovine tuberculosis as 1%, 2% in Mirpurkhas and Badin districts, respectively. Present findings of study agree with the Buyuk et al. (2017) who reported 3% prevalence of bovine tuberculosis in cattle by Elisa test. However, current findings are lower than findings of Ratan et al. (2018) and Silva (2001) who reported 23.7% and 47% prevalence of bovine tuberculosis in cattle through Elisa technique, respectively. Hassanain et al. (2009) reported 50% prevalence in Egypt. During present study prevalence of bovine tuberculosis indicated that it mostly affects the female as compared to the male in all tests that agrees with previous studies in other laboratories (Noorrahim et al., 2015; Mondal et al., 2014; Buyuk et al., 2017) who reported that females were more effected as compared to male, through all tests. Higher prevalence of the disease may be associated with stress produced from high milk producer animals (Mukherjee, 2006).

			Disease prevalence was higher in older animals as compared to the younger animals. Present results are in line with those of Noorrahim et al. (2015), Chandra et al. (2007), Javed et al. (2012) and Ratan et al. (2018) who stated that older animals were more susceptible than younger animal by all tests. Older animals were highly affected due to prolonged closed confinement with positive reactors (Mackay and Hein, 1989). Higher prevalence of bovine tuberculosis was observed in lactating as compared to the non-lactating (dry animals). Current findings are in agreement with those of Arshad et al. (2012), Khan et al. (2008), Sayin and Erganis (2013) and Jalil et al. (2003) who reported that the disease is highly prevalent in lactating than non- lactating animals. It has been suggested that lactating animals are at higher risk due to greater yield (Amin et al., 1992; Rodwell et al., 2001), whereas higher prevalence was observed in HF animals as compared to Thari animals through all tests. Present result are in line with those of Trangadia et al. (2013), Tahmid Uddin et al. (2014), Khan et al. (2008) and Buyuk et al. (2017), who suggested that descriptive breeds were more effected. Higher potential production of HF directly associated with stress therefore, animal active towards disease (Trangadia et al., 2013). Present study was also designed to detect the prevalence of bovine tuberculosis through SITT in humans as 1%, 2% in Mirpurkhas and Badin districts, respectively. The findings of the study are in line with the reports of Muller et al. (2013), who reported 2.8% prevalence in Africa.

			CONCLUSION

			This study reported that prevalence of bovine tuberculosis in both districts, but higher prevalence was observed in Badin as compared to Mirpurkhas district, whereas, bovine tuberculosis cases were higher in female than male animals. Farm workers, Lactating, descriptive breeds, animals with age group of >6 years were shown higher rate of infection than young animals. while, higher prevalence was observed through rapid BTB Ab test as compared to other tests.
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ABSTRACT

During present study a total of 800 samples were collected from two hundred descriptive (Holstein
Friesian) and non-descriptive (Thari) cattle breeds from districts of Mirpurkhas and Badin, 400 samples
were taken from each district. Animals were first screened through Single Intradermal Tuberculin Test
(SITT) then positive and negative reactors of SITT were further investigated through Rapid BTB Ab
test, culture examination and ELISA test. Risk factors such as sex, age, health status, lactating, non-
lactating and breed were also investigated. In district Mirpurkhas prevalence was 4%, 15%, 2%, 1%,
while in district Badin it was 5%, 18%, 3%, 2% through SITT, Rapid BTB Ab test, culture examination

and ELISA test, respectively. Prevalence of bovine tuberculosis in Mirpurkhas district via cultural Key words
examination was recorded as 1.66%, 2.5% in milk and nasal samples, while in district Badin it was 1.66%, Prevalence, Cattle, Mirpurkhas, Badin
5%, respectively. The overall prevalence of bovine tuberculosis was 5.5% and 7% in Mirpurkhas and Tubercullosis

Badin districts through tuberculin, Rapid BTB Ab, Culture examination and ELISA test. Different tests
such as SITT, Rapid BTB Ab, culture examination and ELISA test showed that the prevalence of bovine
tuberculosis was higher in females, animals above the six years of age, lactating animals, descriptive
breed and animals having poor health status. Furthermore, 1% and 2% prevalence was recorded in farm *
workers at district Mirpurkhas and Badin. It is concluded that disease was prevalent in both districts
however; relatively higher prevalence was observed in district Badin.
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INTRODUCTION

ovine tuberculosis is one of the important chronic

diseases, which produce major economic losses and
huge public health threats causing 10-25% loss in product
efficiency in dairy cattle. It is a chronic disease occurs in
wild species and domestic animals, after the exposure of
disease host can survive for several months, even years
without showing clinical signs (De-Lisle et al., 2002). The
disease has been associated within the “list-B” disease of
Office International-des-Epizooties (OIE) (OIE, 2009).
The WHO has classified it as one of the seventh zoonotic
disease, having a potential of infecting human beings
(Malama et al., 2013). There are three important types of

tuberculosis i.e. Human tuberculosis affecting humans,
avian tuberculosis affecting birds and Bovine tuberculosis
affecting human’s, cattle and buffalo. Human tuberculosis is
rarely transferable to animal species and avian tuberculosis
is restricted to the birds, whereas, bovine tuberculosis
having zoonotic potential, is highly infectious disease
affecting diverse group of animals including farm animals,
wild life and humans (Katale ef al., 2013). Mycobacterium
bovis is a gram positive, acid fast, aerobic, filamentous
and curved rod shaped bacteria. It is very slow growing
bacteria, having generation time of 16 h, that’s why it
takes months even years to produce infection in their host
(Buddle et al., 2006). Carrier animals show important role
in transfer of disease to healthy animals, infective dose





