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			ABSTRACT

		

		
			The objective of current exploration was to validate therapeutic efficacy of Ibuprofen, a nonsteroidal anti-inflammatory drug and coccidiostat (Clopidol) alone and in combination against coccidiosis in broiler birds. Chicks were randomly allocated to five treatment groups of 25 broilers in each pen on 5th day of age. Birds in groups A, B, C and D were challenged by 60,000-70,000 sporulated oocysts of mixed species local isolates at 21st day of age. Groups A and B were medicated with Ibuprofen (100mg/kg body weight) orally and Ibuprofen (100mg/kg B.W) orally plus Clopidol (0.5g/kg) of feed respectively, post infection for five days. The group C was medicated with Clopidol (0.5g/kg) of feed. The group D served as infected unmedicated (negative) control and birds in group E were kept as noninfected and nonmedicated (positive) control. Therapeutic effects were measured in terms of mortality, growth performance, oocysts count, coccidial lesion scoring and weight of lymphoid organs. Coccidial lesion scores and oocysts count was lower in group A, B and C than in group D. No mortality was observed in group E, while highest in group D as compared to A, B and C. Highest growth performance, a significant reduction in oocysts count and reduction in lymphoid organ body weight ratio was observed in groups B as compared to groups A and C. This study suggested protective, therapeutic as well as a synergistic effect of Ibuprofen with clopidol in chicken coccidiosis.
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			INTRODUCTION

			Poultry farming is one of the rapidly growing and income generating industries, which plays a pivotal role in the economy of Pakistan. The world of poultry industry has to contend with the threat of many diseases of bacterial, viral and parasitic origin. Among parasitic problems, coccidiosis a protozoan disease causes substantial economic losses in the form of morbidity, mortality, and poor growth performance with significant economic outcome (Allen and Fetterer, 2002; Bera et al., 2010; Pop et al., 2019). In addition to mortality and reduced growth, coccidiosis also affects meat yield and quality and increases susceptibility to ancillary infections (Noack et al., 2019). Avian coccidiosis is mainly caused by seven species of genus Eimeria. These species are E. acervulina, E. brunetti, E. tenella, E. maxima, E. mitis, E. necatrix and E. mivati (Costa et al., 2001; Idris et al., 2017). All these species except E. tenella are associated with intestinal coccidiosis leading to decreased nutrient absorption, haemorrhages and death (Soulsby, 1982; Macdonald et al., 2017). Currently, control of coccidiosis in poultry is dependent upon regular administration of coccidiostats through feed or drinking water (Bhatti, 1989). The emergence of complete and partial resistance against most anticoccidial drugs in poultry is a major concern. Extensive use of anticoccidials has led to the development of anticoccidial drug resistance (Sundar et al., 2017; Peek and Landman, 2003; Alnassan et al., 2015). To prevent the outbreak of coccidiosis, coccidiostats were added to the chicken feed. The long-term use of the drugs has made the Eimeria spp. develop resistance to them in many geographic regions (Wang et al., 2020; Gangadoo et al., 2016) Moreover, some of the side effects of these coccidiostats including disturbed growth rates, depressed feed conversion ratio (FCR) and immunomodulatory changes create many doubts in the mind of farming community about their regular use (Krautwald-Junghanns et al., 2009; Yang et al., 2015). Other preventive measures like vaccination are not up to the mark because of the expensive cost of vaccines (precocious strains are used in slow-growing chickens with higher economic value than fast growing chickens) and unknown adverse effects on chick growth, as well as fears of insufficiently developed immunity and nutritional means (Williams, 2002; Cervantes, 2015).

			Clopidol, a coccidiostat stops the development of sporozoites or trophozoites by acting against the electron transport system within the parasitic mitochondria. It has a broad spectrum efficacy, but development of resistance is its major concern (Fry and Williams, 1984; Asadi et al., 2015). Due to limits of the means used at present to fight against this important disease, alternatives must be proposed such as nonsteroidal anti-inflammatory drugs (NSAIDs) like Ibuprofen (Brufen™) for possible treatment option against coccidiosis in broilers. NSAIDs inhibit the biosynthesis of prostaglandins (PGs) having pro-inflammatory and immunosuppressive properties which are produced during coccidial infection (Hornok et al., 1999). Their potential role in prostaglandin inhibition presents them (Ibuprofen) as a candidate molecule to reduce severity of coccidiosis (by decreasing the coccidial lesion score and oocysts shedding) in broiler chicken (Vermeulen et al., 2004; Hafeez et al., 2020).

			The immune responses of the host beside the coccidial infections are complex. The specific function of T lymphocytes in cellular immunity is well documented (Lillehoj, 1998; Lillehoj and Lillehoj, 2000; Yun et al., 2000; Vermeulen et al., 2004; Clark et al., 2017). They are implicated in the production of cytokines (interferon (INF)-γ, tumor necrosis factor, interleukin (IL)-2, IL- 5 and transforming growth factors (Lillehoj and Lillehoj, 2000; Yun et al., 2000). The production of nitric oxide (NO) from arginine by interfer and tumor necrosis factor (Ovington et al., 1995; Lillehoj and Lillehoj, 2000; Vermeulen et al., 2004) plays an imperative protective role against different apicomplexa (Eimeria spp.) parasites (Adams et al., 1990; Mellouk et al., 1991; Yazdanabadi et al., 2020).The production of PGs with the pro-inflammatory and immunosuppressive properties is directly proportional to the production of NO, which activates inducible cyclooxygenase (iCOX). NSAIDs- inhibit the cyclooxygenase (COX) which in turn breaks down the biosynthesis of these PGs, hence might prove effective in coccidial infections (Rainsford, 2009)

			The contemporary investigation was planned to explore the therapeutic efficacy of a NSAID viz., Ibuprofen (Brufen™) and clopidol alone as well as in combination. The synergistic effects of these drugs on mortality, oocysts shedding, lesion scoring and weight of lymphoid organs in experimentally induced coccidiosis in broilers were probed.

			MATERIALS AND METHODS

			Collection, purification and oocysts sporulation

			Chicken guts anticipated to be infected with coccidia were collected from different poultry shops of Faisalabad city. The contents thus obtained from the guts were examined by direct microscopy (Soulsby, 1982; Gadelhaq and Habdelaty, 2019). The positive samples under microscopic examination were subjected to concentration of oocysts using salt floatation technique (Ryley et al., 1976). Oocysts collected from saturated salt solution were poured into an excessive volume of distilled water (at least five times) to bring the specific gravity below 1.03. The refining of oocysts was performed by centrifugation at 1500 rpm for 5 min and transferred into 2.5% potassium dichromate solution in Petri dishes for sporulation at 30-32oC and 80% humidity for 48-72 h (Ryley et al., 1976; Hafeez et al., 2006; Abbas et al., 2019). Sporulated oocysts were stored at 4oC until use. Number of sporocysts and sporozoites present in the sporulated oocysts were counted with the help of modified McMaster egg counting technique (Razzaq et al., 2012; Muller et al., 2019) to estimate proportion of different Eimeria species present in mixture and infective dose was estimated as in previous studies by (Hafeez et al., 2006; Craig et al.,2020).

			Experimental design 

			Day-old broiler chicks (125, number-Hubbard®) were purchased from local market of Faisalabad (commercial hatchery Al-Noor Chicks Jaranwala Road Faisalabad, Pakistan). These birds were kept in pens under standard managemental conditions (for forty days). Chicks were randomly divided into five equal groups A, B, C, D and E (25 chicks in each) on 5th day of age. The birds in first four groups (A, B, C and D) were challenged with 60,000- 70,000 (Average 65,000 \ 6.5 x 104) sporulated oocysts of mixed virulent species of the genus Eimeria, E. tenella, E. maxima, E. acervulina and E. necatrix at 21st day of age by crop tubing (1mL\bird). The species were identified on the basis of their shape, size, predilection site (Soulsby 1982; Debbou et al., 2018) and treated as follows:

			Group A (infected and medicated) treated with Ibuprofen (Brufen suspension™ Abbot Lab. Pakistan Ltd.) @100mg per kg body weight orally, post infection for 5 days.

			Group B (infected and medicated) treated with Ibuprofen @100mg per kg body weight orally, post infection for 5 days and Clopidol coccidiostat (clopidol™ Noa Hemis Pharma. Pakistan) @ 0.5g per kg of feed, started two days before infection for 7 days.

			Group C (infected and medicated) treated with coccidiostat @ 0.5g per kg of feed, started two days before infection for 7 days. 

			Group D negative control (infected and non-medicated). 

			Group E positive control (non infected and non-medicated).

			Evaluation parameters 

			Therapeutic efficacy of treatment regimens were evaluated on the basis of oocysts shedding (from day of infection till 13th day) which was determined daily by collecting the whole faeces (Hafeez et al., 2006; Chand et al., 2016), lesion scoring was performed for seven days post challenge (5 birds each on 5th and 7th day by euthanizing and on remaining five days dead birds (due to infection) by post mortem examination of dead and by slaughtering of survived chicks (Tanweer et al., 2014), mortality, growth performance (from day of infection) and effect on weight of lymphoid organs by post-mortem of dead birds and by slaughtering live birds at the end of experiment.

			Histopathological studies 

			The intestinal tissues were fixed in 10% neutral buffered formalin, dehydrated in ethyl alcohol, cleared in xylene and embedded in paraffin. Histological sections (4-5 µm) were stained with hematoxylin and eosin for pathological studies (Macdonald et al., 2017).

			Statistical analysis 

			Analysis of variance (ANOVA) using Duncan’s multiple range test for variables was calculated for body weight gain, lesion score and oocyst index. When momentous differences were observed, means were separated by Fisher’s protected least significant difference. Differences between group mean were considered significant at P<0.05. General linear models procedure SAS® (SAS Institute, 1994) Software, USA was used to analyze the data.

			RESULTS

			Table I shows lesion score in experimental group. No mortality was observed in group E (positive control). Highest mortality (22/25) was observed in group D (negative control). Group A (9/25) showed higher mortality than group B (4/25). Group C showed mortality (12/25) higher than group A and group B. The total number of survived birds after the oocyst challenge was 16/25, 21/25, 13/25 and 3/25 in group A, B, C and D respectively. In group E, negligible lesions were observed after slaughtering the birds. Statistical analysis shoed that there was substantial difference among mean lesion scores of infected groups.

			 Table II shows changes in body weight post challenge. In group E maximum gain in weights was observed, Group D gained lowest weight as it was infected control, while  group A and C show comparatively less increase in weight compared to group B. The difference between the weight gains of test groups as compared to infected control and un-infected control was significant (P< 0.05). Table III shows number of OPG in experimental group post challenge. Number of excreted oocysts were lower in B than in groups A and C. The maximum number of oocysts was observed in group D.

			Table I. Effects of ibuprofen (brufenTM) and clopidol alone and in combination on Lesion score in broiler growth performance in experimentally induced coccidiosis in broiler birds. Lesion score in experimental groups post challenge (n = 25 at 21st 399 day of age).

			
				
					
					
					
					
					
					
					
				
				
					
							
							Lesion score on days (n=5 each)

						
							
							Positive control (E)

						
							
							Negative control 

							(D)

						
							
							Ibuprofen

							treatment (A)

						
							
							Clopidol

							treatment (C)

						
							
							Ibuprofen + Clopidol treatment (B)

						
					

					
							
							1.

						
							
							Et, Ea, Em

						
							
							0

						
							
							0 

						
							
							0 

						
							
							0 

						
							
							0 

						
					

					
							
							2.

						
							
							Et, Ea, Em

						
							
							0

						
							
							0 

						
							
							0 

						
							
							0 

						
							
							0 

						
					

					
							
							3.

						
							
							Et, Ea, Em

						
							
							0

						
							
							0 

						
							
							0 

						
							
							0 

						
							
							0 

						
					

					
							
							4.

						
							
							Et

							Ea

							Em

						
							
							0.2±0.1d 

							0 

							0.1±0d

						
							
							1.2±0.5a

							1.0±0.4a 

							1.0±0.4a

						
							
							0.9±0.2c 

							0.5±0.1c 

							0.5±0.1c

						
							
							0.9±0.2c 

							0.4±0.1c 

							0.4±0.1c

						
							
							0.4±0.1b

							0.2±0.1b

							0.2±0.1b

						
					

					
							
							5.

						
							
							Et

							Ea

							Em

						
							
							0.1±0.1d 

							0.2±0.1d

							0

						
							
							2.8±0.8a 

							2.5±0.7a 

							2.5±0.5a

						
							
							1.9±0.6c

							1.5±0.5c 

							1.4±0.5c

						
							
							1.6±0.5c

							1.4±0.4c 

							1.2±0.5c

						
							
							1.2±0.5b 

							1±0.5b 

							1.0±0.5b

						
					

					
							
							6.

						
							
							Et

							Ea

							Em

						
							
							0 

							0 

							0

						
							
							2.9±0.8a

							2.5±0.7a 

							2.5±0.7a

						
							
							1.5±0.5c

							1.2±0.4c 

							1.2±.4c

						
							
							1.4±0.5c

							1.0±0.2c 

							1.2±0.4c

						
							
							1±0.5b 

							0.9±0.2b

							0.9±0.2b

						
					

					
							
							7.

						
							
							Et

							Ea

							Em

						
							
							0 

							0 

							0

						
							
							3.5±1.0a 

							3±0.9a 

							3±.0.9a

						
							
							2±0.6c 

							1.8±0.5c 

							1.8±0.5c

						
							
							1.8±0.6c 

							1.4±0.4c 

							1.6±0.4c

						
							
							1.2±0.5b 

							1±0.5b 

							1±0.5b

						
					

				
			

			Et, Eimeria tenella; Ea, Eimeria acervuline; Em, Eimeria maxima. Mild, 0 – 0.99; Moderate, 1.0 -1.99; Severe, 2 -2.99; V. Severe, 3 and above. Values are mean value ± SD, within column after infection at 21st day of age, values having different superscripts are significantly (p ≤ 0.05) different. Columns without superscripts are not significantly different. Values having different superscripts are significantly different (p ≤ 0.05), while values having same superscripts are having non-significant differences.

			Table II. Effects of ibuprofen (brufenTM) and clopidol alone and in combination on body weight gain in broiler growth performance in experimentally induced coccidiosis in broiler birds post challenge.

			
				
					
					
					
					
				
				
					
							
							Groups

						
							
							3rd week

						
							
							4th week

						
							
							5th week

						
					

					
							
							A

						
							
							375.75± 12.5b

						
							
							450.25±22.50b

						
							
							525.45±24.45b

						
					

					
							
							B

						
							
							395.80±13.6c 

						
							
							495.65±25.25c 

						
							
							590.40±26.65c

						
					

					
							
							C

						
							
							380.70± 12.2b

						
							
							445.20±20.24b

						
							
							510.35±24.55b

						
					

					
							
							D

						
							
							280.20±8.40a

						
							
							320.40±9.25a

						
							
							370.50±9.50a

						
					

					
							
							E

						
							
							425.50±22.5d

						
							
							565.50±25.50d

						
							
							675.55±28.65d

						
					

				
			

			Values are mean value ± SD, values having different superscripts are significantly different (p ≤ 0.05). Columns without superscripts or with same are not significantly different.

			 The birds of group E (positive control) had the lowest splenic, bursal, thymus and caecal tonsil body weight ratio while highest were observed in group D (negative control) (Table IV). Statistical analysis showed that there was a significant difference (P<0.05) among organ body weight ratio of groups A, B, C as compared with D and E. Group D was having more organ body weight ratio as compared with medicated groups A, B and C. Similarly, group B showed lower organ body weight ratio as compared to group A and C. Group E showed lowest organ body weight ratio among all the groups. Histopathology revealed severe congestion, cytoplasmic vacuolation in some areas, mild to moderate necrosis and hyperplasia of reticular cells in infected group (D) as compared to treated and control groups (A, B, C and E). Severe congestion, disorganization of white pulp, degeneration, vacuolation and depletion of lymphocytes was noticed in challenged group (Fig. 1).

			[image: ]

			Fig. 1. Selected micro-photomicrographs of intestine of broiler infected with virulent Eimeria species.

			Severe congestion, cytoplasmic vacuolation in some areas, mild to moderate necrosis and hyperplasia of reticular cells in infected group (A) as compared to treated and control groups (B, C, D).

			

			Table III. Effects of ibuprofen (brufen TM) and clopidol alone and in combination on oocyst per gram (OPG) in experimentally induced coccidiosis in broiler birds post challenge (n = 25 at 21st 414 day of age).

			
				
					
					
					
					
					
					
				
				
					
							
							Groups

						
							
							Positive control (E)

						
							
							Negative control (D)

						
							
							Ibuprofen treatment (A)

						
							
							Clopidol treatment (C)

						
							
							Ibuprofen + Clopidol treatment (B)

						
					

					
							
							Age (Days)

						
							
							
							
							
							
					

					
							
							21-24

						
							
							--------

						
							
							--------

						
							
							--------

						
							
							--------

						
							
							--------

						
					

					
							
							25

						
							
							--------

						
							
							156.80±7.90a

						
							
							94.60±4.50b

						
							
							108.40±5.50b

						
							
							46.00±2.88c

						
					

					
							
							26

						
							
							--------

						
							
							289.00±18.6a

						
							
							184.0±8.87b

						
							
							148.0±6.40b

						
							
							98.00±4.95c

						
					

					
							
							27

						
							
							1.40±0.8d

						
							
							240.60±10.50b

						
							
							298.00±18.8b

						
							
							240.60±10.50b

						
							
							548.00±28.9a

						
					

					
							
							28

						
							
							1.80±0.8 d 

						
							
							982.00±88.9a

						
							
							428.00±34.8b

						
							
							530.10±38.8b

						
							
							306.00±23.8c

						
					

					
							
							29

						
							
							2.98±1.0 d 

						
							
							1480.650±98.9a

						
							
							726.00±70.48b

						
							
							840.00±74.58b

						
							
							423.00±32.8c

						
					

					
							
							30

						
							
							2.00±0.9 d

						
							
							1966.00±125.1a

						
							
							984.00±89.7b

						
							
							900.00±92.6b

						
							
							584.00±46.94c

						
					

					
							
							31

						
							
							1.00±0.9 d 

						
							
							1287.00±95.09a

						
							
							480.60±38.7b

						
							
							580.00±44.8b

						
							
							204.30±12.94c

						
					

					
							
							32

						
							
							------

						
							
							587.60±41.9a

						
							
							224.06±12.7b

						
							
							240.00±14.8b

						
							
							78.30±4.4c

						
					

					
							
							33

						
							
							------

						
							
							287.00±16.4a

						
							
							108.63±4.34b

						
							
							120.80±6.8b

						
							
							35.80±2.24c

						
					

				
			

			Values are mean values ± SD. Within column, values having different superscripts are significantly different (p ≤ 0.05). Values having different superscripts are significantly (p ≤ 0.05) different while values having same superscripts are having non-significant difference.

			Table IV. Effects of ibuprofen (brufen TM) and clopidol alone and in combination on body weight gain in lymphoid organ ratios in experimentally induced coccidiosis in broiler birds.

			
				
					
					
					
					
					
				
				
					
							
							Groups

						
							
							Spleen

						
							
							Ceacal tonsil

						
							
							Bursa fabricius

						
							
							Thymus

						
					

					
							
							A

						
							
							0.160±0.01b

						
							
							0.868±0.01b

						
							
							0.228±0.02b

						
							
							0.232±0.04b

						
					

					
							
							B

						
							
							0.142±0.02c

						
							
							0.084±0.01c

						
							
							0.208±0.02c

						
							
							0.206±0.04c

						
					

					
							
							C

						
							
							0.164±0.01b

						
							
							0.882±0.01b

						
							
							0.224±0.04b

						
							
							0.228±0.04b

						
					

					
							
							D

						
							
							0.188±0.04a

						
							
							0.168±0.02a

						
							
							0.284±0.06a

						
							
							0.288±0.06a

						
					

					
							
							E

						
							
							0.120±0.01d

						
							
							0.044±0.01d

						
							
							0.124±0.02d 

						
							
							0.144±0.02d 

						
					

				
			

			Values are mean value ± SD, values having different superscripts are significantly different (p ≤ 0.05). Columns without or with same superscripts are not significantly different.

			DISCUSSION

			NSAIDs were suggested to be advantageous remedy for parasitic infections of gastrointestinal system in broilers (Allen, 2000; Cristofol et al., 2000; Vermeulen and Remon, 2001; Palocz et al., 2016). The approach of attainment of this drug on coccidiosis was hypothesized to be a PG dependent mechanism, since an increased PG biosynthesis might be in coccidial infections, mediated by NO induced increased activity of COX2 (Vane et al., 1994; Vermeulen et al., 2004; Kiran et al., 2018). In inflammation and cancer COX-2 is a leading performer. It is one of two COXs that translate arachidonic acid to a common intermediate in the production of PG and thromboxane. COX-2 is inhibited by nonselective COX inhibitors such as aspirin, ibuprofen and sulindac as well as by the COX-2–selective inhibitors celecoxib and rofecoxib. 

			Inflammation is an imperative promoter to cancer development, and COX inhibitors, whether selective for COX-2 or not, exhibit chemopreventive activity in animal models and patients. Celecoxib, rofecoxib, and sulindac exhibited remarkable reductions in polyp recurrence but also caused cardiovascular side effects in colorectal clinical prevention trials (Baron et al., 2006; Bertagnolli et al., 2006; Rainsford, 2009; Grabosch et al., 2018). 

			NSAIDs have been reported effective against other parasitic infection of mammals as they can renew the IL-2 levels during protozoan infections. Furthermore, PGs are commonly connected with parasite-induced immunosuppression via inhibition of IL-2 secretion (Hornok et al., 1999). The present research was undertaken to evaluate the upshot of NSAIDs and coccidiostat alone and in combination during experimentally induced coccidiosis in chicken in local environment. The maximum mortality was found in infected group (D=22/25) as reported earlier by (Migaki and Babcock 1983; Odden et al., 2018) and minimum in treated group (B=4/25).

			The gain in body weight was minimum in infected group D and highest in noninfected group which is similar to findings of Migaki and Babcock (1983), who observed reduction in body weight gain in infected birds than in uninfected birds. Among all the treated groups maximum lesion scores were observed in infected groups. These findings are similar to those of Vermeulen et al. (2004) and Amerah et al. (2015) who found that lesion scores were reduced in medicated groups as compared to the infected non-medicated group.

			A substantial difference in ratio of lymphoid organ to body weight was observed in infected groups as compared with no infected groups. The increase in this ratio of lymphoid organs to body weight in the infected birds was due to the disease (Venkataratnam et al., 1985; Khaliq et al., 2017) as it has been reported that during coccidiosis there is a hypertrophy and cellular infiltration of the lymphoid organs (Latshaw, 1991; Al-ani, 2016). The peak oocysts count was observed on 10th day post infection. In group D the oocysts shedding was maximum and persisted till the end of experiment. In group E there was no /negligible oocysts shedding. The reduction in oocysts shedding and intestinal lesions after medication with IBU @ 100mg/kg in combination with and Clopidol 0.5gm/kg body weight was most probably due to the inhibition of iCOX in group B than A and C, as many anticoccidial have proved to reduce the rate of oocysts production and infectivity of sporulated oocysts (Joyner and Norton, 1977; Arakawa et al., 1991). Oocysts shedding and intestinal lesions reduced in medicated birds than in nonmedicated birds but not the sporulation (Vermeulen et al., 2004). 

			In this study, increased interfollicular connective tissue, lymphoid cells depletion were recorded. Moreover, pyknosis, fragmentation of nuclei and hyperplasia of columnar epithelium was also observed, while in challenged group (D), increased fibrosis and inter-follicular connective tissue proliferation was observed. Moreover, severe congestion, cytoplasmic vacuolation in some areas, mild to moderate necrosis and hyperplasia of reticular cells was observed. These changes might be due to stress caused by the exposure of infection. These results are in accordance with the other finding in different avian species (Helmboldt and Bryant, 1971; Long and Barnum, 1974; Macdonald et al., 2017). Clopidol, a coccidiostat stops the development of sporozoites or trophozoites by acting against the electron transport system within the parasitic mitochondria (Fry and Williams, 1984).

			 Ibuprofen (Brufen) nonsteroidal anti-inflammatory drugs (NSAIDs) inhibit the biosynthesis of PG having pro-inflammatory properties produced during coccidial infection, and is therefore proposed as a candidate molecule to reduce severity of coccidiosis in broiler chicken (Vermeulen et al., 2004; Hafeez at al 2020). Both of the drugs having different mode of actions they can be used in combination to have an additive effect. The ibuprofen (Brufen) subsides the inflammation produced by the parasites so it can be presumed that both drugs in combination act effect synergistically and might be used as a novel combination against coccidiosis in local environment coccidiosis.

			 

			CONCLUSION

			In conclusion, this study describes the protective effect of ibuprofen in chicken coccidiosis. Furthermore, ibuprofen can be successfully used in combination with clopidol to control the coccidiosis. The combination being used for the first time will also be helpful to avoid the resistance. 
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ABSTRACT

The objective of current exploration was to validate therapeutic efficacy of Ibuprofen, a nonsteroidal anti-
inflammatory drug and coccidiostat (Clopidol) alone and in combination against coccidiosis in broiler
birds. Chicks were randomly allocated to five treatment groups of 25 broilers in each pen on 5% day
of age. Birds in groups A, B, C and D were challenged by 60,000-70,000 sporulated oocysts of mixed
species local isolates at 21* day of age. Groups A and B were medicated with Ibuprofen (100mg/kg body
weight) orally and Ibuprofen (100mg/kg B.W) orally plus Clopidol (0.5g/kg) of feed respectively, post
infection for five days. The group C was medicated with Clopidol (0.5g/kg) of feed. The group D served as
infected unmedicated (negative) control and birds in group E were kept as noninfected and nonmedicated
(positive) control. Therapeutic effects were measured in terms of mortality, growth performance, oocysts
count, coccidial lesion scoring and weight of lymphoid organs. Coccidial lesion scores and oocysts count
was lower in group A, B and C than in group D. No mortality was observed in group E, while highest in
group D as compared to A, B and C. Highest growth performance, a significant reduction in oocysts count
and reduction in lymphoid organ body weight ratio was observed in groups B as compared to groups
A and C. This study suggested protective, therapeutic as well as a synergistic effect of Ibuprofen with
clopidol in chicken coccidiosis.
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INTRODUCTION complete and partial resistance against most anticoccidial
drugs in poultry is a major concern. Extensive use of
anticoccidials has led to the development of anticoccidial
drug resistance (Sundar ef al., 2017; Peek and Landman,

2003; Alnassan et al., 2015). To prevent the outbreak of

Poultry farming is one of the rapidly growing and income
generating industries, which plays a pivotal role in the
economy of Pakistan. The world of poultry industry has to

contend with the threat of many diseases of bacterial, viral
and parasitic origin. Among parasitic problems, coccidiosis
a protozoan disease causes substantial economic losses
in the form of morbidity, mortality, and poor growth
performance with significant economic outcome (Allen
and Fetterer, 2002; Bera ef al., 2010; Pop et al., 2019). In
addition to mortality and reduced growth, coccidiosis also
affects meat yield and quality and increases susceptibility
to ancillary infections (Noack et al/., 2019). Avian
coccidiosis is mainly caused by seven species of genus
Eimeria. These species are E. acervulina, E. brunetti, E.
tenella, E. maxima, E. mitis, E. necatrix and E. mivati
(Costa et al., 2001; Idris et al., 2017). All these species
except E. tenella are associated with intestinal coccidiosis
leading to decreased nutrient absorption, haemorrhages
and death (Soulsby, 1982; Macdonald et al., 2017).
Currently, control of coccidiosis in poultry is dependent
upon regular administration of coccidiostats through
feed or drinking water (Bhatti, 1989). The emergence of

coccidiosis, coccidiostats were added to the chicken feed.
The long-term use of the drugs has made the Eimeria spp.
develop resistance to them in many geographic regions
(Wang et al., 2020; Gangadoo et al., 2016) Moreover,
some of the side effects of these coccidiostats including
disturbed growth rates, depressed feed conversion ratio
(FCR) and immunomodulatory changes create many
doubts in the mind of farming community about their
regular use (Krautwald-Junghanns ef a/., 2009; Yang et al.,
2015). Other preventive measures like vaccination are not
up to the mark because of the expensive cost of vaccines
(precocious strains are used in slow-growing chickens
with higher economic value than fast growing chickens)
and unknown adverse effects on chick growth, as well as
fears of insufficiently developed immunity and nutritional
means (Williams, 2002; Cervantes, 2015).

Clopidol, a coccidiostat stops the development of
sporozoites or trophozoites by acting against the electron
transport system within the parasitic mitochondria. It has





