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			ABSTRACT

		

		
			The present study was designed to evaluate the antioxidant activity of the methanolic extract of coriander seeds extract in broiler chicks during induced hepato-toxicity through acetaminophen. A total of 300 broilers (Cobb) chicks were used as tested criteria. Birds were randomized and divided into six groups consisting of ten birds each in five replicates. Groups C-1, C-2, and C served as the negative, positive control, and standard groups. However, groups CME-1, CME-100, and CME-1000 were fed with methanolic extract of coriander seeds @ 1, 100, and 1000mg/kg body weight daily for two weeks. Paracetamol (Acetaminophen) was induced as a liver toxicogenic agent @ 750 mg/kg body weight bases in the experimental birds at day 21 of the rearing phase except for negative control. Performance indicators were studied (feed intake, weight gain, and feed conversion ratio). Blood biochemical analyses were performed for aspartate aminotransferase (AST), alanine transaminase (ALT), superoxide dismutase (SOD), catalase (CAT), and immunoglobulin (antibody titer against ND). It was observed that the pre-infection phase of rearing meat-type birds showed no significant effects on overall performance while the toxicogenic agent acetaminophen significantly affected the overall performance in the post-infection phase. However, the CME-III significantly improved the performance indicators of the broiler chicks when compared with the positive control, and recorded significantly the highest mortality in the +control group. Serological indicators of the broiler chicks at the post-infection phase were abruptly altered by the toxicogenic agent acetaminophen. Liver biomarkers AST and ALT were significantly normalized by methanolic extract of coriander seeds extracts at the highest level (CME-III) of supplementation. The highest level of supplementation of methanolic extract of coriander seeds significantly improved the concentration of SOD and CAT in the treatment group compared with the positive control. It is concluded that the medicinal plant Coriander seed extract significantly improved the overall performance of the broiler chicks during induced hepato-toxicity.
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			INTRODUCTION

			Poultry is one of the sub-sectors of the livestock sector providing 11.5 % of the Annual GDP of Pakistan. The recent investment in poultry is about seven hundred Billion increasing up to 10 % annually (Economic Survey of Pakistan, 2021-2022). Pakistan ranked 11 in the global poultry industry in 2022.This rapidly growing industry is contributing 19 billion eggs and 1518 thousand tons of white meat to total meat production (Economic Survey of Pakistan, 2021-2022). This major industry of Pakistan has faced several issues regarding slow growth rate, low FCR, antibiotics resistance, infectious and non-infectious diseases (feed toxic agent), and other management practices. Another issue regarding poultry production is the outbreak of infectious and non-infectious diseases. The inclusion of antibiotics (chlortetracycline, procaine penicillin, oxytetracycline, tylosin, bacitracin, neomycin sulfate, streptomycin, erythromycin, linomycin, oleandomycin, virginamycin, and bambermycins) as a therapeutic agent, growth-promoting antibiotics, coccidiostats etc. in the formulated diet for industrial poultry may have negative effects on liver physiology (Westphal et al., 1994). Antibiotic related liver injuries cover most of the clinical and pathological expressions of hepatic dysfunction, including cytotoxic hepatitis (isoniazid), intrahepatic cholestasis (macrolides, penicillin, clavulanic acid), mixed hepatitis (sulphonamides), chronic active hepatitis (nitrofurantoin), or microvesicular steatosis (tetracycline) (Westphal et al., 1994). The physiological function of the liver may include the metabolism of these therapeutic and growth-promoting agents/chemicals which can increase the energy expenditure resulting in the deterioration of the productive performance parameters in broilers. Over and prolonged use of these potential feed additives in industrial poultry ration can lead to irreversible liver damage (German, 2021). Numerous reports have been published regarding the extensive uses of non-steroidal anti-inflammatory drugs (NSAIDs) and their toxicity. NSAIDs are subsequently used in human medicine. Now a day’s acetaminophen is introduced in the poultry industry as therapeutic medicine (veterinary practices). Acetaminophen is one the most common therapeutic drugs used as an analgesic and antipyretic. An overdose of acetaminophen results in hepatic toxicity (cytolysis and centrilobular necrosis). Metabolism of acetaminophen occurs through the liver by glucuronidation and sulfuration pathways. At overdose, acetaminophen is subsequently metabolized into NAPQI (toxic agent). Various antioxidant enzymes can safely reduce this NAPQI to nontoxic mercaptate and cysteine compounds and the renal system removed it as a waste product. Globally people are trying to limit the use of synthetic medicine to avoid residue and reduce high cost, adverse effects, and toxicity (Okitoi et al., 2007). While natural medicine has fewer adverse effects on humans and animals. In poultry farming, herbal medicine is used to prevent a lot of problems in poultry production. Herbal medicine has less toxic effects and a pathological effect on the host cell (Wojdylo et al., 2007; Bajpai et al., 2005; Mothana and Lindequist, 2005). Herbal medicine is preferred because they have very little toxicity and inhibit pathogens in the host cell. The coriander seed is used as a flavoring agent in the food industry in the form of whole extract (Baytop, 1999). Coriander extract has no known adverse effects or toxicity and it may be used as food and is considered safe for human consumption (Bruduck and Carabin, 2009). According to recent research, linalool is been the major component of coriander essential oil (Silva et al., 2011). Petroselinic acid is the most abundant fatty acid (Masada et al., 2009). A typical seed is composed of gamma-terpinene camphor, limestone geraniol, and myrcene (Matasyoh et al., 2009). These constituents were evaluated for different therapeutic uses (antibiotic, antifungal, antiviral and antioxidant activate) and most of the studies show positive effects (Da-Silva et al., 2013). Because of the premise that non-steroidal anti-inflammatory drugs are considered to be a potential hepato-toxic agent in avian spp., the present research project was designed to evaluate the toxic effects and efficiency/potential of methanolic extract of coriander seeds against the induced hepato-toxicity through acetaminophen in broiler chicks. 

			MATERIALS AND METHODS

			Collection, identification, and extracts preparation of coriander seeds

			The plant material (Coriander seeds) was procured from the local market. The seeds were identified by the plant taxonomist Department of Weed Science, The University of Agriculture Peshawar, Pakistan. The developed protocol of Dabur et al. (2004) for methanolic extract preparation of medicinal plants was followed.

			Preparation of dose rate

			The preparation of the dose rate was carried out according to the developed protocol of Jagadish and Mahmood (2008) for hepato-protective activity. The coriander seeds in the present study was powdered and then extracted methanol extract and weighed as per the calculation of 1,100, and 1,000 mg/kg body weight.

			Birds husbandry and paracetamol-induced toxicity in broilers

			A total of 300 broilers (Cobb) chicks of age one day were used as tested criteria under open sided house. During the first week, the temperature was maintained at 33-34oC and was regularly reduced at the rate of 0.33oC/day (by decreasing the heating source like brooder we decrease the number of bulb to reduce the temperature). A clean and pathogenic-free environment was provided to all birds along with 23 h light (8ft candle at bird level) and fresh water and feed. The birds were vaccinated according to the broiler vaccination program. Birds were randomized and divided into six groups consisting of ten birds each in five replicates. Group C-1 served as a negative control, group C-2 served as positive control and C-standard (treat with commercial anti-hepatic toxicity drug), while groups CME-1, CME-100, and CME-1000 were fed with methanolic extract of coriander seeds @ 1, 100 and 1000mg/kg b.w daily for two weeks. The acetaminophen (Paracetamol-GSK) as given by oral route, at the dose rate of 750mg/kg body weight to all experimental birds except the negative control group for 3 days at the age of 21 days. All the experimental chicks were closely observed for any clinical signs of illness, if any over there. Mortality was recorded and necropsy procedures were followed to know the possible cause of death.

			Production performance and biochemical parameters

			Overall performance parameters, feed intake, weight gain, and feed conversion ratio (FCR) were calculated according to the procedure explained by Shuaib et al. (2021, 2022). Three birds from each of the groups were randomly selected for serological study and blood was collected. The collected blood was centrifuged for serum separation at the rate of 4000 rpm for 15 min and was further processed for the determination of immunomodulatory parameters (antibody titer ND), liver biomarkers (aspartate aminotransferase (AST) and alanine aminotransferase (ALT)) and antioxidant enzymes (superoxide dismutase (SOD) and catalase (CAT)). HA and HI tests were conducted to evaluate the antibody titer against the New Castle disease virus (NDV) in the Microbiology Lab of the College of Veterinary Sciences, Faculty of Animal Husbandry and Veterinary Sciences, The University of Agriculture, Peshawar, Pakistan. Antioxidant activities were measured through a commercial kit (LPL Activity Assay Kit, Biomedical, Inc. Sigma-Aldrich) while liver biomarkers were evaluated through spectrophotometry. 

			Statistical analysis

			The collected data was analyzed through one-way ANOVA by using SPSS version 20.0 (SPSS, Inc., Chicago, IL). The Least Significant Difference (LSD) test was used to calculate the significance difference (p<0.05) among groups. Data were expressed as mean± SE among different groups (Steel and Torrie, 1981).

			RESULTS

			Table I shows the result of feed intake. During the pre-infection phase, feed intake was not affected while in the post-infection phase the feed intake was significantly decreased in positive control and CME-I groups as compared to negative control and other treatment groups. The highest (p<0.05) feed intake was observed in the negative group, follow up by CME-III and standard groups, respectively. Table II indicates the result regarding the weight gain. In the pre-infection phase, weight gain was not affected while significantly marked changes were recorded for body weight gain in the post-infection phase. A significant decline was observed in weight gain at the post-infection phase in the positive control and treated group with methanolic extract @ 1mg/kg b.w. and the highest (p<0.05) weight gain was observed in a negative control group followed by standard and CME-III groups, respectively. Table III explains the FCR at two different rearing phases of broiler chicks. FCR was not effected during the pre-infection phase in all the experimental groups while the post-infection phase showed a significant decreased FCR for the positive control as compared to other

			Table I. Effects of methanolic extract of coriander seeds (CME) on weekly feed intake (mg) of broiler chicks at pre and post infection phase with paracetamol toxicity (Means±SE).

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Groups

						
							
							Pre-infection phase 

						
							
							
							Post-infection phase 

						
							
							Overall

						
					

					
							
							Week-1

						
							
							Week-2

						
							
							Week-3

						
							
							Week-4

						
							
							Week-5

						
					

					
							
							NC

						
							
							112.3± 2.84

						
							
							291.6± 8.83

						
							
							476.6± 9.26

						
							
							
							784.6±15.6a

						
							
							1008±9.16a

						
							
							2673.3±43.2a

						
					

					
							
							PC

						
							
							114.6± 2.90

						
							
							300±5.19

						
							
							478.6±13.9

						
							
							
							613.3±18.4c

						
							
							776.3±23.1d

						
							
							2283±53.4d

						
					

					
							
							Standard 

						
							
							110.3± 1.85

						
							
							289.6± 8.08

						
							
							466± 8.08

						
							
							
							746.6±12.2b

						
							
							978±19.2b

						
							
							2590.6±22.2b

						
					

					
							
							CME-I

						
							
							115.3± 2.40

						
							
							294.3± 6.17

						
							
							470.3±7.26

						
							
							
							616.3±16.8c

						
							
							783.6±16.8d

						
							
							2280±38.1d

						
					

					
							
							CME-II

						
							
							108.3± 1.66

						
							
							299.6± 4.91

						
							
							477.6±6.17

						
							
							
							710±5.85bc

						
							
							922.6±31.4c

						
							
							2518.3±44.6c

						
					

					
							
							CME-III

						
							
							113.6± 4.33

						
							
							294±7.50

						
							
							480±3.60

						
							
							
							739.3±19.6b

						
							
							969.6±21.6b

						
							
							2596.6±14.4b

						
					

					
							
							P-Value

						
							
							0.5926

						
							
							0.7167

						
							
							0.8268

						
							
							
							0.0001

						
							
							0.0001

						
							
							0.0001

						
					

				
			

			Means in column having superscripts are different at α=0.05. NC, negative control; PC, positive control; Standard, treated with commercial anti-hepatic toxicity drug; CME-1, Methanolic extract of Coriander seeds @ 1 mg/kg b.w; CME-100, Methanolic extract of Coriander seeds @ 100 mg/kg b.w; CME-1000, Methanolic extract of Coriander seeds @1000mg/kg b.w.

			Table II. Effects of methanolic extract of coriander seeds (CME) on weekly weight gain (mg) of broiler chicks at pre and post infection phase with paracetamol toxicity (Means±SE).

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Groups

						
							
							Pre-infection phase

						
							
							
							Post-infection phase

						
							
							Overall

						
					

					
							
							Week-1

						
							
							Week-2

						
							
							Week-3

						
							
							Week-4

						
							
							Week-5

						
					

					
							
							NC

						
							
							106.6±1.76

						
							
							211.6±3.84

						
							
							300.3±6.38

						
							
							
							385±4.50a

						
							
							462±10.2a

						
							
							1465.6±24.4a

						
					

					
							
							PC

						
							
							107±2.51

						
							
							212.3±2.84

						
							
							300.6±2.60

						
							
							
							238±6.42e

						
							
							312.6±4.63f

						
							
							1170.6±15.8d

						
					

					
							
							Standard 

						
							
							106.6± 0.66

						
							
							213.3±3.84

						
							
							300.3±25.1

						
							
							
							351.6±13.0b

						
							
							450.3±5.78b

						
							
							1422.2±20.2b

						
					

					
							
							CME-I

						
							
							107±1.52

						
							
							212.3±2.84

						
							
							304.3±4.17

						
							
							
							263.3±5.45d

						
							
							332.3±10.2e

						
							
							1219.3±18.2d

						
					

					
							
							CME-II

						
							
							108±1.00

						
							
							210±0.57

						
							
							299.6±3.17

						
							
							
							288±1.52c

						
							
							377±11.9d

						
							
							1282.6±12.7c

						
					

					
							
							CME-III

						
							
							106.6±0.33

						
							
							213±1.52

						
							
							301.6±2.84

						
							
							
							350.3±2.02b

						
							
							445±7.63b

						
							
							1416.6±12.9b

						
					

					
							
							P-Value

						
							
							0.9885

						
							
							0.7009

						
							
							0.8614

						
							
							
							0.0001

						
							
							0.0001

						
							
							0.0001

						
					

				
			

			Means in column having superscripts are different at α=0.05. For group description see Table I.

			Table III. Effects of methanolic extract of coriander seeds on weekly feed conversion ratio (FCR) of broiler chicks at pre and post infection phase with paracetamol toxicity (Means±SE).

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Groups

						
							
							Pre-infection phase

						
							
							
							Post-infection phase

						
							
							Overall

						
					

					
							
							Week-1

						
							
							Week-2

						
							
							Week-3

						
							
							Week-4

						
							
							Week-5

						
					

					
							
							NC

						
							
							1.05±0.01

						
							
							1.37±0.02

						
							
							1.59±0.01

						
							
							
							2.03±0.01c

						
							
							2.18±0.02c

						
							
							1.82±0.01b

						
					

					
							
							PC

						
							
							1.07±0.03

						
							
							1.41±0.01

						
							
							1.59±0.03

						
							
							
							2.58±0.04a

						
							
							2.48±0.05a

						
							
							1.95±0.02a

						
					

					
							
							Standard 

						
							
							1.03±0.02

						
							
							1.35±0.03

						
							
							1.55±0.06

						
							
							
							2.12±0.14b

						
							
							2.17±0.01c

						
							
							1.82±0.02b

						
					

					
							
							CME-I

						
							
							1.08±0.01

						
							
							1.38±0.02

						
							
							1.54±0.01

						
							
							
							2.33±0.02ab

						
							
							2.36±0.10b

						
							
							1.87±0.03ab

						
					

					
							
							CME-II

						
							
							1.00±0.02

						
							
							1.42±0.02

						
							
							1.59±0.02

						
							
							
							2.46±0.03a

						
							
							2.45±0.05a

						
							
							1.96±0.01a

						
					

					
							
							CME-III

						
							
							1.06±0.04

						
							
							1.38±0.03

						
							
							1.59±0.02

						
							
							
							2.11±0.05b

						
							
							2.18±0.08c

						
							
							1.83±0.02b

						
					

					
							
							P-Value

						
							
							0.4934

						
							
							0.5936

						
							
							0.8152

						
							
							
							0.0003

						
							
							0.0225

						
							
							0.0078

						
					

				
			

			Means in column having superscripts are different at α=0.05. For group description see Table I.

			Table IV. Effects of methanolic extract of coriander seeds on liver biomarkers and immunity of broiler chicks at pre and post infection phase with paracetamol toxicity (Means±SE).

			
				
					
					
					
					
					
					
					
				
				
					
							
							Groups

						
							
							Post-infection phase

						
					

					
							
							Mortality (%)

						
							
							SOD(U/ml)

						
							
							CAT(U/ml)

						
							
							AST (U/ml)

						
							
							ALT (U/ml)

						
							
							ND-Titer

						
					

					
							
							NC

						
							
							00.0±0.00c

						
							
							34.0±1.15c

						
							
							1.93±0.04b

						
							
							222±3.46d

						
							
							4.90±0.02c

						
							
							5.00±0.01

						
					

					
							
							PC

						
							
							1.33± 0.33a

						
							
							23.0±1.15e

						
							
							1.30±0.05d

						
							
							255±2.88a

						
							
							6.73±0.12a

						
							
							4.33±0.33

						
					

					
							
							Standard

						
							
							0.33± 0.33bc

						
							
							42.3±1.45a

						
							
							2.30±0.05a

						
							
							216.0±1.73d

						
							
							4.06±0.29d

						
							
							5.33±0.33

						
					

					
							
							CME-I

						
							
							1.00±0.01ab

						
							
							27.6±1.20d

						
							
							1.43±0.03d

						
							
							245.3±2.90b

						
							
							6.36±0.08a

						
							
							4.33±0.33

						
					

					
							
							CME-II

						
							
							0.66± 0.33abc

						
							
							31.6±0.88c

						
							
							1.70±0.05c

						
							
							234.0±3.05c

						
							
							5.66±0.29b

						
							
							4.33±0.33

						
					

					
							
							CME-III

						
							
							0.33± 0.33bc

						
							
							39.3±1.76b

						
							
							2.06±0.08b

						
							
							221.3±1.85d

						
							
							4.93±0.08c

						
							
							5.00±0.57

						
					

					
							
							P-Value

						
							
							0.0762

						
							
							0.0001

						
							
							0.0001

						
							
							0.0001

						
							
							0.0001

						
							
							0.3403

						
					

				
			

			Means in column having superscripts are different at α=0.05. For group description see Table I. SOD, superoxide dismutase; CAT, catalase; AST, aspartate aminotransferase; ALT, alanine aminotransferase.

			experimental groups and the best FCR was calculated for the negative control, standard, and CME-III groups, respectively. Table IV shows the result regarding the biochemical parameters (metabolic activities) and mortality percent. The highest (p<0.05) mortality was recorded in a positive control group, follow up by CME-I as compared to other experimental groups by the toxicogenic agent, and significantly low mortality was recorded for an un-infected group (Negative control) follow up by standard and CME-III groups, respectively. Significantly, low concentration of SOD and CAT was recorded in positive control and CME-I groups, respectively, while the highest concentration of antioxidant enzymes was found in standard and CME-III groups. The highest (p<0.05) serum concentration of AST and ALT was recorded for the positive and CME-I groups as compared to other treatment and negative control groups. Treatment with methanolic extract of coriander seeds at the highest level significantly reduced the serum AST and ALT levels as compared to the positive control group. No cellular immune-modulatory effects were recorded at the post-infection phase against the ND.

			 DISCUSSION

			CME-III group containing toxicogenic agent (acetaminophen) and the highest concentration of methanolic extract of coriander seeds in broiler had significantly improved feed intake, weight gain, and FCR at the post-infection phase compared to the pre-infection phase than in the other treatment groups containing acetaminophen and methanolic extract of coriander seeds (group CME-I and II). A lethal dose of acetaminophen was used as a hepatic-toxic agent which caused significant mortality in the experimental groups. The findings of the present study are in line with the results of Samantha et al. (2021), who documented that drinking water of broiler chicks supplemented with phytogenic extract (coriander) significantly improved body weight gain. Periodic or continuous supplementation of phytogenic in poultry ration significantly improved the overall performance of the birds (Abdelli et al., 2021). Similarly, Rahul et al. (2021) reported that feed-added coriander seed powder significantly improved FCR in broiler chicks. Chawke et al. (2021) also described that dietary supplementation of phytobiotics in poultry bird production significantly affects the FCR. Similarly, Soliman and Al-Afifi (2020) described that feed-added phytogenic compounds significantly enhanced the overall performance biomarkers. Also feed supplementation with coriander seed powder resulted in marked improvement in the body weight of broiler chicks (Maroof et al., 2016), which supports the present investigation. The addition of phytogenic substance (coriander) to the diet of broiler chicks stimulates the digestive enzymes and enhanced the feed intake (Hady et al., 2016). Phytogenic (coriander) supplemented broiler ration had a positive impact on feed consumption (Naeemasa et al., 2015), which supports the findings of the present study. The present investigation is in favor of the results obtained by Esteghamat (2014) who documented that feed-added coriander significantly brought improvement in the feed consumption in broiler chicks. Linalool is the active metabolite of coriander which significantly stimulate digestive function, liver metabolic activities, and pancreatic enzymes resulting in enhanced feed utilization (Nadeem et al., 2013). Supplementation of the broiler diet with coriander significantly improved the feed intake as reported by Al-Mashhadani et al. (2011). Rajeshwari and Andallu (2011) reported that coriander active ingredients stimulate the digestive enzymes which further enhanced the consumed feed digestion/absorption resulting in an improvement in the feed conversion ratio. The use of an aromatic plant (coriander) in poultry production can lead to stimulating the digestive enzymes which results in an increase in appetite (Gheralin receptor) (Hashemi and Davoodi, 2010) which is in agreement with the present findings. Acetaminophen liver toxicity significantly depleted the antioxidant enzymes in the present study. Supplementation of coriander seed extract in drinking water at the highest level significantly improved the antioxidant enzyme level during induced haptic toxicity in broiler chicks. These findings are supported by the results of Hesham (2021) who reported that lead (Pb) significantly causes structural and functional variations in the cerebellar cortex and somatosensory cortex which were regenerated by supplementation of coriander seed extract due to its chelating and antioxidant activates by increasing the SOD and CAT levels and reduced the oxidative indicator MDA in the animal model. The findings of the present study are also in line with the results of Iqbal et al. (2018) who documented that oral administration of coriander extracts significantly restore liver injury/toxicity by CCl4 in an animal model which significantly affected the metabolic activities (physiological process) of the liver. Biologically active ingredients of phytobiotics are responsible for antioxidant activities which help in the slowdown of lipid peroxidation mechanisms in the host body and promote unfavorable conditions for oxidation and ROS production (Abd El-Hack et al., 2020). The findings of the present study are in line with the results of Yang et al. (2019) and Placha et al. (2014), who reported that supplementation of medicinal plants in the diet of broiler chicks significantly reduced the MDA level and increased the activities of antioxidant enzymes to come-up the liver injury after induced toxicity. Supplementation of phytobiotics essential oil in the diet of meat-type birds significantly improved the host antioxidant system by increasing the antioxidant enzymes activities (Ognik and Krauze, 2016). Supplementation of phytobiotics in the broiler chicks ration significantly inhibits the formation and secretion of oxidative damage marker MDA and decreases/weakens the peroxidation process that activated the production of free radicles that are responsible for liver injury and increased the response of the antioxidant system (Keshvari et al., 2013). The findings of the present study are in agreement with the results of a previous study by Ciftci (2011) and Al-Kassie (2009) that stress reactions (oxidation reaction) in the cell significantly decreased the level of CAT enzyme, while phytobiotics should be considered a benefit in case of liver toxicities. Phenolic compounds of phytobiotics significantly improved the CAT (antioxidant enzyme) activities resulting in the neutralization of H2O2 and converting the lipid hydroperoxides into non-toxic compounds that make the liver healthy (Fki et al., 2005). Overdose of paracetamol (acetaminophen) disturbs the normal physiological processes of absorption and metabolism and will convert into NAPQI (active metabolite) which renders the antioxidant system of the host body and results in oxidative stress which further opens the mitochondrial membrane permeability transition pores (halt the ATPs synthesis). It initiates lipid peroxidation resulting in thiobarbituric acid reactive substances (TBARS) and the production of ROS. This destructive mechanism leads to the breakdown of the DNA, and cell membrane and ultimately results in cell death and acute inflammation (Jaeschke and Ramachandran, 2018; Jaeschke et al., 2012; Jaeschke and Bajt, 2006). Disturbed metabolic activities can lead to a remarkable decrease in the overall performance parameters of the host body. The improvement in the overall performance parameters, regeneration of hepatocytes, restoration of liver injury and toxicity, and minimized mortality or death ratio in said group of the treatment might be due to coriander seed extract antioxidant (Linalool is an active compound) effects which further counters the lipid peroxidation process and restoration of TBARS to its normal level. This restoration of TBARS to the normal level can increase antioxidant enzymatic activities like SOD, CAT, GPx, etc. Increased antioxidant enzymatic activities lead to the restoration of liver injuries to normal architecture and brought all the physiological processes of the liver up to normal (Patel et al., 2012).

			 CONCLUSION

			Based on the results of the present study it is concluded that the medicinal plant Coriander seed extract significantly improved the overall performance of the broiler chicks during induced hepato-toxicity. It improved the antioxidant host body system in terms of SOD and CAT to reduce the oxidation processes and normalized the liver biomarkers AST and ALT which indicated normal health of the liver after induced toxicity with a marked reduction in the mortality due to induced toxicity as compared to the positive group. The commercial liver tonics are expensive as compared to the medicinal plants used in the current study and dose optimization study is required in the different strains of the poultry.

			 

			 ACKNOWLEDGEMENT

			We acknowledge the Department of Poultry Science for the provision of an experimental shed and the College of Veterinary Sciences, The University of Agriculture Peshawar, Pakistan for the provision of a laboratory facility.

			Funding

			Not applicable.

			IBR approval

			The experimental work was approved by the Board of Study (BOS) before the start of the experimental trial (No: 5258-A/UAP, Dated: 22/11/2020).

			Ethics approval 

			The experimental procedures used in the study were according to the guidelines of the Ethical Review Committee of the Faculty of Animal Husbandry and Veterinary Sciences, The University of Agriculture Peshawar.

			Statement of conflict of interest

			The authors have declared no conflict of interest.

			REFERENCES

			Abd El-Hack, M.E., El-Saadony, M.T., Shafi, M.E., Zabermawi, N.M., Arif, M., Batiha, G.E., Khafaga, A.F., Abd El-Hakim, Y.M. and Al-Sagheer, A.A., 2020. Antimicrobial and antioxidant properties of chitosan and its derivatives and their applications: A review. Int. J. Biol. Macromol., 1: 2726-2744. https://doi.org/10.1016/j.ijbiomac.2020.08.153

			Abdelli, N., Sola-Oriol, D. and Perez, J.F., 2021. Phytogenic feed additives in poultry, achievements, prospective and challenges. J. Anim., 11: 3471. https://doi.org/10.3390/ani11123471

			Al-Kassie, G.A., 2009. Influence of two plant extracts derived from thyme and cinnamon on broiler performance. Pak. Vet. J., 29: 169-173. 

			Al-Mashhadani, E.H., Al-Jaff, F.K., Hamodi, S.J. and Al-Mashhadani, H.E., 2011. Effect of different levels of coriander oil on broiler performance and some physiological traits under summer condition. Pak. J. Nutr., 10: 10–14. https://doi.org/10.3923/pjn.2011.10.14

			Bajpai M., Pande, A., Tewari, S.K. and Prakash, D., 2005. Phenolic contents and antioxidant activity of some food and medicinal plants. Int. J. Fd. Sci. Nutr., 56: 287-291. https://doi.org/10.1080/09637480500146606

			Baytop, T., 1999. Therapy with medicinal plants in Turkey. 2nd Ed. Nobel Tıp Kitabevleri, İstanbul, Turkey. pp. 272.

			Burdock, G.A. and Carabin, I.G., 2009. Safety assessment of coriander (Coriandrum sativum L.) essential oil as a food ingredient. Fd. Chem. Toxicol., 47: 22-34. https://doi.org/10.1016/j.fct.2008.11.006

			Chawke, A.P., Dakhore, R.S. and Shegokar, S.R., 2021. Effect of dietary supplementation of Black Cumin (Nigella sativa) seed powder on growth performance and economics of Giriraja poultry birds. Int. J. Curr. Microbiol. appl. Sci., 10: 1374-1380. https://doi.org/10.20546/ijcmas.2021.1001.163

			Ciftci, O., 2011. Curcumin prevents toxic effects of 2, 3, 7, 8-tetrachlorodibenzo-p-dioxin (TCDD) on humoral immunity in rats. Fd. Agric. Immunol., 22: 31–38. https://doi.org/10.1080/09540105.2010.517308

			Dabur, R., Singh, H., Chhillar, A.K., Ali, M. and Sharma, G.L., 2004. Antifungal potential of Indian medicinal plants. J. Fitoter., 75: 389-391. https://doi.org/10.1016/j.fitote.2004.01.015

			Da-Silva, I.A.A., da Silva, T.M.S., Camara, C.A., Queiroz, N., Magnani, M., de Novais, J.S. and de Souza, A.G., 2013. Phenolic profile, antioxidant activity and palynological analysis of stingless bee honey from Amazonas, Northern Brazil. Fd. Chem., 141: 3552-3558. https://doi.org/10.1016/j.foodchem.2013.06.072

			Economic Survey of Pakistan, 2021-2022. Government of Pakistan. Poultry Industry. 2021-2022. https://www.finance.gov.pk/survey_2021.html

			Esteghamat, O., 2014. An investigation on dietary supplementation of coriander (Coriandrum sativum) seeds on the food intake and microbial populations of the ceca of Japanese quail (Coturnix japonica). Biol. Forum., 6: 53–56. http://researchtrend.net/bf12/10%20OR.

			Fki, I., Noureddine, and Samisayadi, A., 2005. The use of polyphenolic extract, purified hydroxytyrosol and 3, 4-dihydroxyphenyl acetic acid from olive mill wastewater for the stabilization of refined oils: A potential alternative to synthetic antioxidants. Fd. Chem., 93: 197-204. https://doi.org/10.1016/j.foodchem.2004.09.014

			German, B., 2021. Poultry: Liver challenges derived from the diet. Veterinary Digital. https://www.veterinariadigital.com/en/articulos/poultry-liver-challenges-derived-from-the-diet/

			Hady, M.M., Zaki, M.M., Abd EL-Ghany, W. and Reda, M.S.K., 2016. Assessment of the broilers performance, gut healthiness and carcass characteristics in response to dietary inclusion of dried coriander, turmeric and thyme. Int. J. Environ. agric. Res., 2: 153–159.

			Hartmut, J. and Ramachandran, A., 2018. Oxidant stress and lipid peroxidation in acetaminophen hepatotoxicity. React. Oxyg. Spe. (Apex). 5: 145-158. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5903282/

			Hashemi, S.R. and Davoodi, H., 2010. Phytogenics as new class of feed additive in poultry industry. J. Anim. Vet. Adv., 9: 2295–2304. http://docsdrive.com/.../2295-2304.pdf, https://doi.org/10.3923/javaa.2010.2295.2304

			Hesham, N.M., 2021. Morphohistometric analysis of the effects of Coriandrum sativum on cortical and cerebellar neurotoxicity. Avicenna J. Phytomed., 11: 589–598.

			Iqbal, M.J., Butt, M.S., Shehzad, A. and Asghar, M., 2018. Evaluating therapeutic potential of coriander seeds and leaves (Coriandrum sativum L.) to mitigate carbon tetrachloride-induced hepatotoxicity in rabbits. Asian Pac. Trop. Med., 11: 209. https://doi.org/10.4103/1995-7645.228435

			Jaeschke, H. and Bajt, M.L., 2006. Intracellular signaling mechanisms of acetaminophen-induced liver cell death. Toxicol. Sci., 89(1): 31-41. https://doi.org/10.1093/toxsci/kfi336

			Jaeschke, H. and Ramachandran, A., 2018. Oxidant stress and lipid peroxidation in acetaminophen hepatotoxicity. React Oxyg. Spe. 5(15):145-158. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5903282/, https://doi.org/10.20455/ros.2018.835

			Jaeschke, H., McGill, M.R. and Ramachandran, A., 2012. Oxidant stress, mitochondria, and cell death mechanisms in drug-induced liver injury: Lessons learned from acetaminophen hepatotoxicity. Drug Metab. Rev., 44: 88-106. https://doi.org/10.3109/03602532.2011.602688

			Jagadish, N.R.N. and Mahmood, R., 2008. Evaluation of hepatoprotective activity of echinops echinatus roxb roots. Adv. Pharma. Tox., 9: 145-149.

			Keshvari, M., Asgary, S., Jafarian-Dehkordi, A., Najafi, S. and Ghoreyshi-Yazdi, S.M., 2013. Preventive effect of cinnamon essential oil on lipid oxidation of vegetable oil. ARYA Atheroscler., 9: 280. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3845693/

			Maroof, A., Kumar, Amit, and Pragati, S., 2016. Effect of coriander (Coriandrum sativum L.) seed powder on growth performance of broilers chickens. J. Krishi Vigyan, 5: 57-59. https://doi.org/10.5958/2349-4433.2016.00034.9

			Masada, S., Terasaka, K., Oguchi, Y., Okazaki, S., Mizushima, T. and Mizukami, H., 2009. Functional and structural characterization of a flavonoid glucoside 1,6-Glucosyltransferase from Catharanthus roseus. Pl. Cell Physiol., 50: 1401–1415. https://doi.org/10.1093/pcp/pcp088

			Matasyoh, J.C., Maiyo, Z.C., Ngure, R.M. and Chepkorir, R., 2009. Chemical composition and antimicrobial activity of the essential oil of Coriandrum sativum. Fd. Chem., 113: 526-529. https://doi.org/10.1016/j.foodchem.2008.07.097

			Mothana, R.A.A. and Lindequist, U., 2005. Antimicrobial activity of some medicinal plants of the island Soqotra. J. Ethnopharma., 96: 177-181. https://doi.org/10.1016/j.jep.2004.09.006

			Nadeem, M., Anjum, M., Khan, I.M., Tehseen, S., El-Ghorab, A. and Sultan, I., 2013. Nutritional and medicinal aspects of coriander (Coriandrum sativum L.). A review. Br. Fd. J., 115: 743–755. https://doi.org/10.1108/00070701311331526

			Naeemasa, M., Qotbi, A.A., Seidavi, A., Norris, D., Brown, D. and Ginindza, M., 2015. Effects of coriander (Coriandrum sativum L.) seed powder and extract on performance of broiler chickens. S. Afr. J. Anim. Sci., 45: 125-129. https://doi.org/10.4314/sajas.v45i4.3

			Ognik, K., Cholewińska, E., Sembratowicz, I. and Grela, E.R., 2014. The potential of using plant antioxidants to stimulate antioxidant mechanisms in poultry. World’s Poult. Sci. J., 1: 1-8.

			Okitoi, L.O., Ondwasy, H.O., Siamba, D.N. and Nkurumah, D., 2007. Traditional herbal preparations for indigenous poultry health management in Western Kenya. Livest. Res. Rural Dev., 19: 72.

			Patel, S.J., Milwid, J.M., King, K.R., Bohr, S., Iracheta-Vellve, A., Li, M., Vitalo, A., Parekkadan, B., Jindal, R., Yarmush, M.L., 2012. Gap junction inhibition prevents drug-induced liver toxicity and fulminant hepatic failure. Nat. Biotech., 30: 179–183. https://doi.org/10.1038/nbt.2089

			Placha, I., Takacova, J., Ryzner. M., Cobanova, K., Laukova, A., Strompfova, V., Venglovska, K. and Faix, S., 2014. Effect of thyme essential oil and selenium on intestine integrity and antioxidant status of broilers. Br. Poult. Sci., 55: 105-114. https://doi.org/10.1080/00071668.2013.873772

			Rahul, S., Sihag, C., Singh, Z.S., Ramsawroop, A. and Kumar, J.S., 2021. Effect of dietary supplementation of coriander seed powder on carcass traits, carcass composition and blood haematology of broiler chicks. Pharma. Innov. J., SP-10: 557-562. 

			Rajeshwari, U. and Andallu, B., 2011. Medicinal benefits of coriander (Coriandrum sativum L). Spatula DD., 1: 51-58. https://doi.org/10.5455/spatula.20110106123153

			Ramachandran, A. and Jaeschke, H., 2017. Mechanisms of acetaminophen hepatotoxicity and their translation to the human pathophysiology. J. clin. Transl. Res., 3: 157-169. https://doi.org/10.18053/jctres.03.2017S1.002

			Samantha, S., Milis, C., Mahmoud, I., Jahandideh, D.E., Jalali, A. and Mirzaei, N., 2021. Effects of different plant extracts at various dietary levels on growth performance, carcass traits, blood serum parameters, immune response and ileal microflora of Ross broiler chickens. Ital. J. Anim. Sci., 20: 120-128. https://doi.org/10.1080/1828051X.2021.1883485

			Shuaib, M., Ullah, N., Hafeez, A., Alhidary, I.A., Abdelrahman, M.M. and Khan, R.U., 2022. Effect of dietary supplementation of wild Cumin (Bunium persicum) seeds on performance, nutrient digestibility and circulating metabolites in broiler chicks during the finisher phase. Anim. Biotechnol., 33: 871-875. https://doi.org/10.1080/10495398.2020.1844222

			Shuaib, M., Ullah, N., Hafeez, A., Khan, N.U., Alhidary, I.A., Abelrahman, M.M. and Khan, R.U., 2021. Dietary fortification of crushed seeds of Bonium persicum on growth performance, apparent ileal digestibility and blood metabolites in broiler chicks during the starter phase. Ital. J. Anim. Sci., 20: 1-5. https://doi.org/10.1080/1828051X.2020.1861555

			Silva, F., Ferreira, S., Queiroz, J.A. and Domingues, F.C., 2011. Coriander (Coriandrum sativum L.) essential oil: its antibacterial activity and mode of action evaluated by flow cytometry. J. med. Microbiol., 60: 1479-1486. https://doi.org/10.1099/jmm.0.034157-0

			Soliman, N.K. and AlAfifi, S.F., 2020. The productive performance, intestinal bacteria and histomorphology of broiler chicks fed diets containing hot red pepper. Egypt. Poult. Sci., 40: 345-357.

			Steel, R.G.D. and Torrie, J.H., 1981. Principles and procedures of statistics: A biometrical approach. 2nd Ed. McGraw-Hill, Singapore.

			Westphal, J.F., Vetter, D. and Brogard, J.M., 1994. Mar hepatic side-effects of antibiotics. J. Antimicrob. Chemother., 33: 387-401. https://doi.org/10.1093/jac/33.3.387

			Wojdyło, A., Oszmiańskia, J. and Czemerys, R., 2007. Antioxidant activity and phenolic compounds in 32 selected herbs. Fd. Chem., 105: 940-949. https://doi.org/10.1016/j.foodchem.2007.04.038

			Yang, R., Hui, Q., Jiang, Q., Liu, S., Zhang, H., Wu, J., Lin, F., Karmin, O. and Yang, C., 2019. Effect of manitoba-grown red-osier dogwood extracts on recovering Caco-2 cells from H2O2-induced oxidative damage. J. Antioxid., 8: 250. https://doi.org/10.3390/antiox8080250

		

	OEBPS/image/Open_Access_logo_black.png





OEBPS/image/1.png
Pakistan J. Zool., vol. 57(4), pp 1503-1511, 2025

Biochemical Assessment of Oxidative Status
and Liver Biomarkers in Acetaminophen
Associated Hepatic-Toxicity in Broiler Chicks

Muhammad Mushtaq', Muhammad Shuaib?*, Muhammad Abdullah!, Aamir IqbaP,
Abubakar Sufyan‘, Muhammad Ismail Khan’, Muqader Shah®, Noor Ul Ain Nawaz’,
Shahrood Ahmed Siddiqui®, Anwar Mahmood® and Muhammad Shahkar Uzair?

!Department of Poultry Science, Faculty of Animal Husbandry and Veterinary Sciences, The
University of Agriculture, Peshawar, Pakistan.

2Arid Zone Small Ruminants Research Institute, Ghulam Banda, Kohat, Pakistan.
3Department of Animal and Poultry Production, Faculty of Veterinary and Animal Sciences,
Ponch University, Rawalkot, Azad Kashmir

‘Department of Livestock and Poultry Production, Bahauddin Zakariya University, Multan,
Pakistan

*Department of Zoology, Islamia College, Peshawar

°College of Veterinary Sciences, Faculty of Animal Husbandry and Veterinary Sciences, The
University of Agriculture, Peshawar, Pakistan.

"Department of Pharmacy, City University of Science and Information Technology,
Peshawar, Pakistan.

$Vaccine Production Unit Sindh Tandojam, Livestock and Fisheries Department, Government
of Sindh.

’Directorate General (Research), Livestock and Dairy Development Department, Khyber
Pakhtunkhwa, Peshawar:

ABSTRACT

The present study was designed to evaluate the antioxidant activity of the methanolic extract of coriander seeds
extract in broiler chicks during induced hepato-toxicity through acetaminophen. A total of 300 broilers (Cobb)
chicks were used as tested criteria. Birds were randomized and divided into six groups consisting of ten birds
each in five replicates. Groups C-1, C-2, and C served as the negative, positive control, and standard groups.
However, groups CME-1, CME-100, and CME-1000 were fed with methanolic extract of coriander seeds @
1, 100, and 1000mg/kg body weight daily for two weeks. Paracetamol (Acetaminophen) was induced as a liver
toxicogenic agent @ 750 mg/kg body weight bases in the experimental birds at day 21 of the rearing phase except
for negative control. Performance indicators were studied (feed intake, weight gain, and feed conversion ratio).
Blood biochemical analyses were performed for aspartate aminotransferase (AST), alanine transaminase (ALT),
superoxide dismutase (SOD), catalase (CAT), and immunoglobulin (antibody titer against ND). It was observed
that the pre-infection phase of rearing meat-type birds showed no significant effects on overall performance
while the toxicogenic agent acetaminophen significantly affected the overall performance in the post-infection
phase. However, the CME-III significantly improved the performance indicators of the broiler chicks when
compared with the positive control, and recorded significantly the highest mortality in the +control group.
Serological indicators of the broiler chicks at the post-infection phase were abruptly altered by the toxicogenic
agent acetaminophen. Liver biomarkers AST and ALT were significantly normalized by methanolic extract of
coriander seeds extracts at the highest level (CME-III) of supplementation. The highest level of supplementation
of methanolic extract of coriander seeds significantly improved the concentration of SOD and CAT in the
treatment group compared with the positive control. It is concluded that the medicinal plant Coriander seed
extract significantly improved the overall performance of the broiler chicks during induced hepato-toxicity.
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INTRODUCTION

Poultry is one of the sub-sectors of the livestock sector
providing 11.5 % of the Annual GDP of Pakistan.
The recent investment in poultry is about seven hundred
Billion increasing up to 10 % annually (Economic Survey
of Pakistan, 2021-2022). Pakistan ranked 11 in the global

poultry industry in 2022.This rapidly growing industry is
contributing 19 billion eggs and 1518 thousand tons of
white meat to total meat production (Economic Survey
of Pakistan, 2021-2022). This major industry of Pakistan
has faced several issues regarding slow growth rate, low
FCR, antibiotics resistance, infectious and non-infectious
diseases (feed toxic agent), and other management practices.
Another issue regarding poultry production is the outbreak
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