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			Abstract | Nutritional management of animals has a direct effect on the health status of the herd. The unavailability of important nutrients can affect the immune system of the animals increasing their susceptibility to different infections including parasitic infestation. A referral clinical examination was carried out on a small ruminant farm with a mixed population of sheep and goats. History taken from the farm owner revealed the mortality of 8 animals within the duration of 14 days following a pattern of anorexia, no fever, emaciation, recumbency, and ultimately death. A detailed physical and clinical examination of animals revealed signs of dehydration, emaciation, anorexia, nutritional stress, and high fever in animals. Tick infestation was found on the skin of animals while Babesia was found in the blood smears of some animals. Pox-like lesions were also found on the skin of some goats.
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			Introduction

			 

			Malnutrition is one of the major risk factors for illness and different infections including parasitic infections. It affects both pregnant and young animals by causing morbidity and mortality due to different reasons. There is a direct relationship between malnutrition or lack of nutrition and the death of animals sometimes leading to abortion in pregnant animals. Enterotoxaemia, pregnancy toxemia, urinary calculi, and other several diseases are associated with nutritional management (Oetzel and Garrett, 1988). Being an agriculture-based country, Pakistan has a large population of livestock including cattle, sheep, goats, camels, and buffaloes. The sheep and goat populations are estimated to be about 31.6 million and 80.3 million respectively according to the economic survey of Pakistan 2020-21. The sheep and goat population contributed to milk production by producing 41 and 991 thousand Tonnes of milk respectively, during the year 2020-21 (Pakistan Economic Survey, 2021). Sheep and goat production in Pakistan is being carried out mainly under nomadic and transhumant systems. However, commercial goat farming is also started in Pakistan and gaining huge popularity among goat farmers (Abubakar and Munir, 2014). Huge production and economic losses are faced by goat farmers due to the infestation of ticks as it leads to severe emaciation and a decline in milk production by goats. An appropriate tick control program should be implemented and ensured in developing countries including Pakistan in order to control tick infestations (Bansal, 2005). The frequent use of the same chemicals for the control of ticks is the major constraint in tick control because ticks are developing resistance against these chemicals. This chemical resistance of ticks is becoming the major contributing factor to the failure of tick control programs in many areas (Bianchi et al., 2003). The impact of ticks on animals includes skin damage, wound development, irritation, and most importantly bloodsucking which leads to anemia in animals (Mkwanazi et al., 2021). Ticks play an important role as a vector for tick-borne diseases including babesiosis. The disease mechanism of babesiosis is associated with hemolytic anemia which occurs due to the destruction of erythrocytes either directly by the parasite itself or as a consequence of immune response against these parasites (Furlanello et al., 2005). Different species are classified on basis of their morphology. Fever, vascular hemolysis leading to anemia, hemoglobinuria, and jaundice are characteristic findings in the case of babesiosis (Solano-Gallego et al., 2016). In this case report, a clinical examination was carried out on an extensive goat farm for the mixed type of infections due to ticks (ectoparasites) and nutritional stress. Blood and fecal samples were collected from clinically and sub-clinically ill animals on the farm after complete physical examination. Blood samples were examined by making blood smears and fecal samples were examined for parasites under the microscope by simple floatation technique. 

			 

			Table 1: Clinical signs and no. of animals affected  

			
				
					
					
				
				
					
							Clinical signs/ Findings
							%/ No. of animals showing signs
					

					
							
							Pox like lesions

						
							
							15 animals (25%)

						
					

					
							
							Pale mucous membranes

						
							
							11 animals (18%)

						
					

					
							
							Tick infestation

						
							
							11 animals (18%)

						
					

					
							
							Red urine

						
							
							7 animals   (15%)

						
					

					
							
							Trichostrongylus spp. larvae in the fecal smears

						
							
							3 animals    (6%) 

						
					

					
							
							Ostertagia spp. eggs in the fecal smears

						
							
							4 animals      (8%)

						
					

				
			

			

			 

			Materials and Methods/Case Presentation 

			 

			A referral clinical examination was carried out on a small ruminant farm having 48 non-descript goats and 12 sheep located in the village “Chara Pani” near Murree, Pakistan on 31st March 2022. The history included mortality of 8 animals within 2 weeks following a pattern of anorexia, severe emaciation, mild form of diarrhea, and eventually death. History revealed deworming of animals with Nilzan® two weeks before the occurrence of clinical signs and morbidity. PPR vaccination was carried out after 7 days of deworming followed by ETV vaccination which was done after an interval of 10 days. The farm was reported to have complaints including morbidity of 35-40% (21-24 animals) with signs of severe anemia, emaciation, anorexia, rough hair coat, weight loss, dehydration, and mild diarrhea. The farm owner claimed to have no history of temperature in animals. While maintaining sterile conditions, blood samples and fecal samples were collected from the clinically suspected sheep and goats. Blood samples were taken from the jugular vein in sterile vacutainers having anticoagulants in them. For fecal examination, fecal samples from the rectum were taken and preserved in sterile containers.
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			Figure 1: Pox like lesions in goat
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			Figure 2: Red urine

			 

			Results and Discussions 

			 

			Physical and clinical examination of animals revealed the occurrence of high fever (107˚F and 105˚F) in examined 
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			Figure 3: Infestation of ticks
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			Figure 4: Fever (temperature 105.7˚F)
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			Figure 5: Oocytes of Trichostrongylus

			[image: 7310.png] 

			Figure 6: Oocytes of Trichostrongylus
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			Figure 7: Larvae of Trichostrongylus
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			Figure 8: Babesia in blood smear

			 

			animals. The presence of goat pox was suspected in more than 25% of animals (15 animals) based on the pox lesions present near the oral and nasal regions which may relate to reduced feed intake of the goats (Hamdi et al., 2021).

			 

			Pale conjunctival membranes and heavy tick infestation were also found in about 18% of sheep and goats (11 animals) during complete body examination, which can be considered the major contributing factor towards the development of anemia. Similar findings were reported in a study by Ofukwu and Akwuobu et al. (2010). The goat with a history of severe emaciation, anemia, lateral recumbency, and red urine (hematuria) was found positive for babesiosis after making a blood smear. The above-mentioned clinical findings are the same which were discussed in another study. Nutritional stress due to malnutrition and ectoparasite infestations were the major causes of morbidity and mortality on the farm.

			 

			The fecal examination was carried out using simple floatation technique and larvae of trichostrongylus spp. were identified in 3 fecal smears when examined under the microscope. Moreover, the fecal examination also revealed the presence of eggs of ostertagia spp in 4 fecal samples. The nutritional status of the animals at the farm was not appropriate which imposed nutritional stress on the animals. The animals were fed once a day a small amount of fresh fodder and no concentrate was offered to them. This nutritional stress was known to be the main cause of poor body condition scoring of the animals at the farm leading to poor immune status and ultimately exposing the sheep and goats to increased ecto- and endo-parasitic infestations. Similar immune-related effects of malnutrition were observed and discussed by Paul et al. (2016).

			 

			Sheep and goat pox are considered important diseases of sheep and goats respectively due to the huge economic losses caused by them. The causative agent of goat pox falls into the genus Capripoxvirus (CaPV), in the subfamily Chordopoxvirinae and the family Poxviridae (King et al., 2016). The transmission of goat pox can occur either by contaminated respiratory droplets when they come in direct contact with animals or through indirect contact with vectors and contaminated environments (Sprygin et al., 2019). Depending upon the virulence of the viral isolate, the morbidity rate ranges between 10% and 85% while mortality rates range between 5% to 10% (Bhanuprakash et al., 2006). Goat pox is associated with signs like high fever and anorexia in the infected goats indicated by Pham et al. (2020) which were also observed in the goats examined in this report. The pox-like lesions were observed around the oral and nasal cavities in the present goats and similar pock lesions were found in another case report (Barua et al., 2017). Ticks are responsible for the transmission of Babesia and more than 100 spp. of Babesia are found to be affecting domestic animals. The clinical signs such as red urine, emaciation, and severe anemia were found in examined in 7 goats and these clinical signs for babesiosis are in accordance with the signs described by Taylor et al. (2007).  
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