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			ABSTRACT

		

		
			Toxicity of onion (Allium cepa) bulb though documented for man and some livestock but few studies in fish. Onion bulb slurry was administered to Clarias gariepinus juveniles at 200,100,25g/kg and 5, 1.5, 0.4g/l through diets and bath. Cellular immune response, humoral changes, liver and kidney function and histopathology of some visceral organs were examined. Proximate composition of the bulb was determined. Onion bulb revealed presence of carbohydrate (7.82%), protein (4.48%), crude fiber (1.68%), iron (0.5mg/l), magnesium (210mg/l), flavonoids (0.46%), saponins (0.28%), tannins (0.95%). PCV, Hb, RBC and WBC were increased in all treatments but values were higher in bath treatment for RBC (3.0×1012/L), PCV (32.7%), Hb (10.7%). MCV, MCH and MCHC showed similar trend. Similar trends as in RBC and WBC were observed in total proteins. Liver and kidney functionality as expressed by ALT, AST, ALP, creatinine and BUN exhibited no damaging effect on organs. Degenerations were observed in the hepatocytes and epithelia cells in the kidney in some treatments especially in bath treatments. In conclusion, onion bulb showed no toxicity in the blood parameters but dose should be considered to avoid harmful effect on liver and kidneys.

		


		
			Article Information

			Received 28 August 2020 

			Revised 10 February 2022

			Accepted 29 March 2022

			Available online 30 January 2023

			(early access)

			Published 19 December 2023

			Authors’ Contribution

			OMO data collection, laboratory analysis, prepared manuscript, experimental design, Statistical analysis, interpretation of results. OTA, JOO and GNOE supervision, experimental design, read first and second draft, approved final draft for publication. OLA and FMM histological analysis and result interpretation, read first and second draft, approved final draft for publication. SAR haematology and result interpretation, read first and second draft, approved final draft for publication.

			Key words

			Cellular immune response, Fish health, Food security, Histopathology, Humoral changes, Onion bulb slurry, Toxicity

			DOI: https://dx.doi.org/10.17582/journal.pjz/20200828170831

			*      Corresponding author: oghenochuko.oghenebrorhie@lmu.edu.ng

			0030-9923/2024/0001-0353 $ 9.00/0

			[image: ]  

			Copyright 2024 by the authors. Licensee Zoological Society of Pakistan. 

			This article is an open access [image: ] article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

		



		
			INTRODUCTION

			Allium cepa Linn which is known as onion has been used as folklore medicine for centuries either singly or in combination with other medicinal edible plants by humans against various diseases (Sohail et al., 2011). A lot of studies have been conducted with much attention paid on the pharmacological potential and toxicity of some plants in human alternative medicine (Agber and Anyam, 2016;  Ghorani-Azam et al., 2018), however, little has been documented on the toxicity of most plants on farm animals especially fish.

			Moreso, fish farming has become the fastest growing, productive and highly harnessed sub-sector of the agricultural sector in Nigeria and the world. This growth is closely followed by the problems of increased challenges of disease outbreak, mortality, increased dependence on antibiotics and the resultant antibiotics resistant issues. This in turn has led to increased research for alternative therapy mostly involving plant medicine. However, challenges such as lack of standardization and incomplete regulation of herbal remedies and incorrect dosing (Grauer, 2003; Obi et al., 2006), posed a major challenge thereby limiting the application of previous research findings on herbal drugs. 

			Further compounding this issue is the paucity of clinical and toxicological studies on the safety of the onion plant relative to garlic, especially in fish culture. Thus, with the fast-growing demand for herbal drugs as alternative to synthetic antibiotics, this study aimed to determine the quantity of basic active ingredients in the onion bulb and determine its effect in the liver and kidney.

			MATERIALS AND METHODS

			Ethical statement

			The Ethics Committee on the Laboratory Animal Use of the College of Veterinary Medicine, Federal University of Agriculture, Abeokuta, Nigeria approved all experimental protocols adopted and carried out on the experimental fish during the study which were same with international principles and protocols for use of laboratory animals.

			Plant material and proximate analysis

			Onion bulbs were bought from the local onion market in Abeokuta, Ogun State, Nigeria. Authentication of the onion bulb was done at the Department of Forestry and Wildlife, FUNAAB and was given the voucher specimen/ID number (UAHA: 018/0001). 		 

			The onion bulbs were then peeled, washed and milled using electronic blender (Binatone, BLG-451). The bulb slurry was then screened for some phytocompounds (flavonoids, saponins, tannins, total phenols, etc) using the methods of Harbourne (1998).

			Proximate and mineral profile analysis of the onion bulb was done using the methods described by the Association of Analytical Chemists (AOAC, 2005).

			 

			Experimental diets 

			Four experimental rations were compounded for the study with different percentage inclusion of the onion bulb. Three different of the rations used for the treatment were compounded with percentage inclusion of the onion bulb as follows; treatment 1 ration contained 20%, treatment 2 contained 10%, treatment 3 contained 2.5% while the fourth ration did not contain onion bulb and served as control. 

			Diet ingredients comprising fishmeal [72% crude protein (CP)], soybean meal (44% CP), yellow maize (10% CP), di calcium phosphate (2.5%), vitamin premix (0.5%) and sodium chloride (NaCl) (0.5%) as fixed ingredients were used in formulating four iso-nitrogenous rations of 50% crude protein (CP). Pearson Square method was adopted for formulation of ration. Measurement and mixing of ingredients, pelletizing and drying pelleted feed were carefully done. The onion bulb was peeled, washed, cut and blended using electric blender separately and then incorporated into the mixed ingredients at 20%, 10% and 2.5% for the three treatments respectively, before pelletizing using 3 mesh size locally fabricated pelletizing machine.

			Experimental design for sub chronic toxicity studies

			A total of 495 juvenile Clarias gariepinus weighing 28.0 ± 1.24g each were divided into 3 groups as A, B and C each comprising of 165 fish. Fish in group A were fed medicated diets containing different concentrations of the onion bulb (200, 100 and 25g/kg of feed) for two weeks. In like manner, fish in group B were exposed to bath treatment with varying concentrations (5, 1.5 and 0.4g/L) of the onion bulb. While Group C were not fed with diets that contains the onion bulb slurry, and so served as control. Fish were distributed into 7 treatments in all and replicated twice (with 15 fish/replicate). Static renewal bioassay system was adopted during the study. The dosage regimen used during the study was selected after a pilot study to test the acute effect of a range of doses on the experimental fish. Mortality and behavioural changes were monitored and recorded.

			Experimental fish

			Experimental fish (Clarias gariepinus juveniles) were obtained from a fish farm in Abeokuta metropolis and transported in aerated kegs to the Aquaculture and fisheries Management, outdoor fish growing unit of the Department of Aquaculture and Fisheries Management, Federal University of Agriculture, Abeokuta for the study. Acclimation was carried out for 2 weeks, with constant feeding using 3 mm Coppens (Alltech Coppens, Netherlands). Water quality parameters of dissolved oxygen, temperature and pH were monitored using the HANNA water test kit (Model HI98194) in situ all through the study period and were maintained within the optimal range for fish culture; pH = 6.5 - 9, temperature = 28 - 32oC and dissolved oxygen = 4 - 6.5mg/L (Bhatnagar and Devi, 2013).

			Blood biochemical analysis

			One millilitre of blood was collected from each fish sample between the anal opening and the pelvic fins after anaesthetization. Blood was put into plane bottles and allowed to stand at 26 oC for one hour and for 5 h at 4 °C for blood clotting. After which, clotted blood was centrifuged for 5 min at 1100rpm and serum collected gently with needle and syringe. All serum samples were preserved at -20 °C before analysis.

			Haematological analysis

			About 0.5ml of blood was collected through the lateral line from each experimental fish at day 0, 7, and 14. Packed cell volume (PCV) and haemoglobin (Hb) were estimated for using the method of Beers et al. (2010) and outlined by the manufacturer of the Cypress diagnostic kit. Dacie and Lewis (1991) was adopted for the determination of total red blood cell count (RBC), total white blood cell count (WBC), granulocytes (neutrophils, eosinophils and basophils) and agranulocytes (lymphocytes and monocytes). Mean corpuscular haemoglobin (MCH), mean corpuscular volume (MCV) and mean corpuscular and haemoglobin concentration (MCHC) were also calculated as follows: 
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			 Evaluation of liver damage and function test

			Liver enzymes, alanine amino transferase (ALT) and aspartate amino transferase (AST) were measured using enzymatic method (Horder and Sampson, 1991). Total and conjugated bilirubin was as described by Dasgupta et al. (2010). Total protein (TP) concentration was determined by Biuret method described by Zheng et al. (2017), and alkaline phosphatase (ALP) was as described by Ohiri et al. (2013), while albumin concentration was as described by Ueno et al. (2016).

			Kidney function evaluation

			Urease-Berthelot method as described by Adekunle (2010) was used to estimate for blood urea nitrogen (BUN) while serum creatinine levels were carried out by the Jaffe reaction method according to Perone et al. (1992). 

			Histopathology 

			Tissue samples of the liver and kidney were processed and stained according to the method described by Raji and Norouzi (2010). Sections of the liver and kidney were examined with light microscope.

			Data analysis 

			Mean and standard error of means of all data were determined by One-way analysis of variance (ANOVA). Means were separated using the Duncan Multiple Range Test (Duncan, 1955) at significance level of P<0.05.

			RESULTS

			Proximate composition of onion bulb and experimental diets

			Table I shows the proximate composition and Table II shows the mineral profile of onion bulb. Table III shows the percentage composition and proximate composition of the experimental diets. The raw onion bulb on preliminary examination tested strongly positive for tannins and total phenols (Table IV). 

			Table I. Proximate analysis of the onion bulb.

			
				
					
					
				
				
					
							
							Parameters 

						
							
							Values (%)

						
					

					
							
							Ash

						
							
							0.53

						
					

					
							
							Fat content

						
							
							0.12

						
					

					
							
							Crude fibre

						
							
							1.68

						
					

					
							
							Crude protein

						
							
							4.48

						
					

					
							
							Moisture content

						
							
							85.37

						
					

					
							
							Carbohydrates

						
							
							7.82

						
					

				
			

			Table II. Major and minor mineral contents of the onion bulb.

			
				
					
					
				
				
					
							
							Parameters 

						
							
							Mean ± SE (mg/100g)

						
					

					
							
							Major minerals

						
					

					
							
							Calcium

						
							
							198.9 ± 0.11

						
					

					
							
							Sodium

						
							
							3.08 ± 0.21

						
					

					
							
							Potassium

						
							
							129.2 ± 0.11

						
					

					
							
							Phosphorus

						
							
							31.6 ± 0.02

						
					

					
							
							 Magnesium

						
							
							210.3 ± 0.04

						
					

					
							
							Minor minerals

						
					

					
							
							Iron

						
							
							0.5 ± 0.02

						
					

					
							
							Copper

						
							
							0.3± 0.02

						
					

					
							
							Cobalt

						
							
							0.16 ± 0.01

						
					

					
							
							Selenium

						
							
							± 0.02

						
					

					
							
							Zinc

						
							
							0.4± 0.12

						
					

					
							
							Manganese

						
							
							13.6 ± 0.02

						
					

					
							
							Iodine

						
							
							132.9 ± 0.18

						
					

				
			

			Showing mean ± SE of the mean.

			Haematological analysis

			Tables V and VI shows the effect of onion bulb slurry administered via the diets and in the water on haematological parameters of C. gariepinus. There was no significant difference in the levels of PCV, Hb and RBC (P<0.05) among the treated groups considering routes of administration and length of exposure to the onion bulb slurry and control. There was however, significant increase in these parameters at different time of analysis. MCHC, MCH and MCV revealed significant differences (p<0.05), however, there were measurable differences in the treated groups compared to the control group.

			Table III. Gross and proximate composition of experimental diets.

			
				
					
					
					
					
					
				
				
					
							
							Components

						
							
							Control

						
							
							Experimental diets with 

							A. cepa

						
					

					
							
							25 g/kg

						
							
							100 g/kg

						
							
							200 g/kg

						
					

					
							
							Ingredients (%)

						
							
							
					

					
							
							Fish meal

						
							
							26.81

						
							
							26.81

						
							
							26.81

						
							
							26.81

						
					

					
							
							Soybean meal

						
							
							53.61

						
							
							52.36

						
							
							48.61

						
							
							43.61

						
					

					
							
							Maize

						
							
							16.08

						
							
							14.83

						
							
							11.08

						
							
							6.08

						
					

					
							
							Vitamin premix

						
							
							0.5

						
							
							0.5

						
							
							0.5

						
							
							0.5

						
					

					
							
							Dicalcium phosphate

						
							
							2.5

						
							
							2.5

						
							
							2.5

						
							
							2.5

						
					

					
							
							Toxin binder

						
							
							0.1

						
							
							0.1

						
							
							0.1

						
							
							0.1

						
					

					
							
							Sodium chloride

						
							
							0.5

						
							
							0.5

						
							
							0.5

						
							
							0.5

						
					

					
							
							Onion

						
							
							0

						
							
							2.5

						
							
							10

						
							
							20

						
					

					
							
							Total

						
							
							100

						
							
							100

						
							
							100

						
							
							100

						
					

					
							
							Proximate composition (%)

						
					

					
							
							Moisture content 

						
							
							8.2±0.02 

						
							
							7.4±0.02

						
							
							7.5±0.04

						
							
							8.3±0.06

						
					

					
							
							Fat

						
							
							11.8±0.04

						
							
							12.3±0.01

						
							
							11.3±.06

						
							
							11.5±0.03

						
					

					
							
							Ash

						
							
							9.6±0.02

						
							
							9.1±0.02

						
							
							10.9±0.02

						
							
							10.5±0.03

						
					

					
							
							Crude fibre

						
							
							3.9±0.1

						
							
							4.1±0.03

						
							
							3.9±0.07

						
							
							3.6±0.07

						
					

					
							
							Crude protein 

						
							
							50.0±0.27

						
							
							50.6±0.02

						
							
							49.8±0.11

						
							
							49.3±0.06

						
					

					
							
							Carbohydrates

						
							
							16.5±0.07

						
							
							16.5±0.22

						
							
							16.6±0.31

						
							
							16.8±0.67

						
					

				
			

			Table IV. Phytocompounds present in the onion bulb.

			
				
					
					
					
				
				
					
							
							Parameters

						
							
							Quantitative (%)

						
							
							Qualitative

						
					

					
							
							Alkaloid

						
							
							0.75

						
							
							++

						
					

					
							
							Flavonoid

						
							
							0.46

						
							
							+

						
					

					
							
							Tannin 

						
							
							0.95

						
							
							++

						
					

					
							
							Saponin

						
							
							0.28

						
							
							+

						
					

					
							
							Glycosides

						
							
							0.54

						
							
							+

						
					

					
							
							T. Phenol

						
							
							0.96

						
							
							++

						
					

					
							
							Steroid

						
							
							0.015

						
							
							+

						
					

					
							
							Free anthraquinone

						
							
							0.28

						
							
							+

						
					

					
							
							Combined anthraquinone

						
							
							1.45

						
							
							+

						
					

				
			

			Effect of the onion slurry on biochemical components of fish serum

			Humoral immune response was generally affected due to the duration of exposure to treatments in both routes of administration for globulin as well as total protein were lowered in the treated groups than in the control. There was also increased level of albumin in the treated groups. No significant (p>0.05) difference was observed in the levels of ALP and AST between the treated groups and control by day 7 into the experiment. Direct and conjugated bilirubin exhibited no significant variation (P>0.05) in both routes of administration (Tables VII and VIII).

			Table V. Effect of Allium cepa diets and bath administered for 7 days on haematological parameters of Clarias gariepinus.

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Parameters

						
							
							Control

						
							
							Feed (inclusion levels of onion in g/Kg)

						
							
							
							Bath (onion inclusion levels in g/L)

						
					

					
							
							  25

						
							
							  100

						
							
							  200

						
							
							   0.4

						
							
							  1.5

						
							
							  5

						
					

					
							
							PCV (%)

						
							
							25.3± 0.33c

						
							
							25.3±0.33bc

						
							
							21.0 ± 0.58d

						
							
							25.3 ±0.33 bc

						
							
							
							23.0±0.58cd

						
							
							24.0±0.58bc

						
							
							32.7±0.33a

						
					

					
							
							RBC (×1012/L)

						
							
							1.8 ± 0.23c

						
							
							2.2±0.00bc

						
							
							2.2 ± 0.09b

						
							
							2.2 ± 0.12 bc

						
							
							
							1.5 ± 0.06d

						
							
							1.8 ± 0.15bcd

						
							
							3.0±0.03a

						
					

					
							
							Hb (g/dl)

						
							
							7.8 ± 0.49b

						
							
							8.3±0.26bcd

						
							
							6.9 ± 0.06e

						
							
							8.8 ± 0.22 b

						
							
							
							7.6 ± 0.32de

						
							
							7.6 ± 0.19de

						
							
							10.7±0.12a

						
					

					
							
							MCHC(pg)

						
							
							30.8± 1.59b

						
							
							32.5±0.68b

						
							
							33.2 ± 0.71ab

						
							
							34.5 ±0.44 a

						
							
							
							32.7±0.96ab

						
							
							32.0±0.09b

						
							
							32.3±0.88b

						
					

					
							
							MCV(fl)

						
							
							145 ± 17.6a

						
							
							116±1.36bc

						
							
							118±15.2bc

						
							
							116 ± 4.93 bc

						
							
							
							156 ± 4.32a

						
							
							132±7.16b

						
							
							104±1.86c

						
					

					
							
							MCH(g/dl)

						
							
							44.3± 3.04ab

						
							
							38.6±0.52cde

						
							
							36.8± 2.87cde

						
							
							40.0 ±1.18 bcd

						
							
							
							45.1±0.20a

						
							
							42.2±2.37bc

						
							
							33.7±0.71e

						
					

					
							
							WBC (×109/L)

						
							
							12.8 ± 0.34 ab

						
							
							10.3 ±0.32c

						
							
							12.4 ± 0.38bc

						
							
							16.0 ±1.39 a

						
							
							
							11.4±0.15bc

						
							
							10.5±0.35bc

						
							
							10.4±0.09bc

						
					

					
							
							N (%)

						
							
							32.7 ± 0.33 abcd

						
							
							27±0.58d

						
							
							32.3±0.88abcd

						
							
							28.7±2.33 bcd

						
							
							
							27.3±2.03cd

						
							
							30.3±0.33abcd

						
							
							33±2.89ab

						
					

					
							
							L (%)

						
							
							66.3 ± 0.88 abcd

						
							
							70.3 ± 0.33a

						
							
							64.7 ± 2.03a

						
							
							67.3 ±0.88 a

						
							
							
							68.7±2.60a

						
							
							65± 0.58a

						
							
							66±2.89 a

						
					

					
							
							E (%)

						
							
							0.0 ± 0.00 b

						
							
							0.0 ± 0.00a

						
							
							1.0 ± 0.58a

						
							
							1.0 ± 0.58 a

						
							
							
							0.7 ± 0.33a

						
							
							0.3± 0.33a

						
							
							0.0±0.00 a

						
					

					
							
							B (%)

						
							
							0.7 ± 0.33 bc

						
							
							1.3 ± 0.33a 

						
							
							0.3 ± 033a

						
							
							1.3 ± 0.89a

						
							
							
							1.3 ± 0.33a

						
							
							1.3 ±0.33a

						
							
							0.3 ± 0.33a

						
					

					
							
							M (%)

						
							
							0.3 ± 0.33 bc

						
							
							1.0 ± 0.58a

						
							
							1.0 ± 0.58a

						
							
							1.0 ± 0.00a

						
							
							
							2.0 ± 0.58a

						
							
							1.7 ± 0.67 a

						
							
							0.7 ± 0.33a

						
					

				
			

			Means with different superscripts along the rows indicates significant difference at p<0.05. 

			WBC, White Blood Cells; M, Monocyte; L, Lymphocyte; E, Eosinophil; N, Neutrophil; B, Basophil; RBC, Red Blood Cells; PCV, Packed cell volume; Hb, haemoglobin; MCHC, Mean corpuscular haemoglobin concentration; MCV, Mean corpuscular volume; MCH, Mean corpuscular haemoglobin.

			Table VI. Effect of Allium cepa diets and bath administered for 14 days on haematological parameters of Clarias gariepinus.

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Parameters

						
							
							Control

						
							
							Feed (inclusion levels of onion in g/Kg)

						
							
							
							Bath (onion inclusion levels in g/L)

						
					

					
							
							  25

						
							
							  100

						
							
							  200

						
							
							  0.4

						
							
							  1.5

						
							
							  5

						
					

					
							
							PCV (%)

						
							
							25.3± 0.33c

						
							
							27.3±0.88bc

						
							
							31.7±0.33a

						
							
							29.0±1.16bc

						
							
							
							27.0±0.58bc

						
							
							28.3±0.88bc

						
							
							27±1.16bc

						
					

					
							
							RBC (×1012/L)

						
							
							1.8 ± 0.23c

						
							
							2.2± 0.09b

						
							
							2.7 ± 0.03a

						
							
							2.3 ± 0.09ab

						
							
							
							2.2± 0.05b

						
							
							2.4± 0.06ab

						
							
							2.2± 0.15bc

						
					

					
							
							Hb (g/dl)

						
							
							7.8 ± 0.49b

						
							
							9.3±0.30ab

						
							
							10.2±0.09ab

						
							
							9.7 ± 0.35ab

						
							
							
							8.7± 0.06ab

						
							
							9.3± 0.43ab

						
							
							9.0± 3.26a

						
					

					
							
							MCHC(pg)

						
							
							30.8± 1.59b

						
							
							33.7±0.20ab

						
							
							33.1±0.22ab

						
							
							33.3±0.10ab

						
							
							
							32.2±0.49ab

						
							
							32.6±0.55ab

						
							
							36.2±4.16a

						
					

					
							
							MCV(fl)

						
							
							145 ± 17.6a

						
							
							122.9±1.05b

						
							
							119.2±0.98b

						
							
							124.3 ±0.99b

						
							
							
							122.± 0.61b

						
							
							118.4±0.80b

						
							
							131± 3.33a

						
					

					
							
							MCH(g/dl)

						
							
							44.3± 3.04ab

						
							
							41.4±0.55ab

						
							
							39.5±0.10ab

						
							
							41.6±0.31ab

						
							
							
							39.6±0.78ab

						
							
							38.6±0.87b

						
							
							50.9±4.55a

						
					

					
							
							WBC (×109/L)

						
							
							12.8 ± 0.34 ab

						
							
							12.5±0.43ab

						
							
							13± 1.36ab

						
							
							13.5±1.44ab

						
							
							
							11.2±0.17ab

						
							
							14.9±1.42a

						
							
							10.9± 0.22b

						
					

					
							
							N (%)

						
							
							32.7 ± 0.33 abcd

						
							
							38.0±1.73a

						
							
							33.0±1.16abc

						
							
							35.3±0.33a

						
							
							
							28.3±2.03bcd

						
							
							26.7±3.18 d

						
							
							27.7±3.18 cd

						
					

					
							
							L (%)

						
							
							66.3 ± 0.88 abcd

						
							
							61.7±2.03 d

						
							
							65.3±.33abcd

						
							
							63.7±0.33bcd

						
							
							
							67.3± 1.45abc

						
							
							69.0±2.89 ab

						
							
							70.3±2.60 a

						
					

					
							
							E (%)

						
							
							0.0 ± 0.00 b

						
							
							0.0 ± 0.00b

						
							
							0.0 ± 0.00b

						
							
							0.7 ± 0.33ab

						
							
							
							1.0 ± 0.58ab

						
							
							1.7 ± 0.33a

						
							
							0.7 ± 0.33ab

						
					

					
							
							B (%)

						
							
							0.7 ± 0.33 bc

						
							
							0.7 ± 0.33bc

						
							
							1.0 ± 0.58bc

						
							
							0.0 ± 0.00c

						
							
							
							1.0 ± 0.00bc

						
							
							0.7 ± 0.33bc

						
							
							1.3 ± 0.33b

						
					

					
							
							M (%)

						
							
							0.3 ± 0.33 bc

						
							
							0.0 ± 0.00c

						
							
							0.7 ± 0.33bc

						
							
							0.7 ± 0.33bc

						
							
							
							2.0 ± 0.00a

						
							
							2.3 ± 0.33a

						
							
							0.0 ± 0.0c

						
					

				
			

			Means with different superscripts along the rows indicates significant difference at p<0.05. For abbreviations see Table V.

			Table VII. Effect of Allium cepa diets and bath administered for 7 days on serum chemistry parameters of Clarias gariepinus.

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Parameters

						
							
							Control

						
							
							Feed (inclusion levels of onion in g/Kg)

						
							
							
							Bath (onion inclusion levels in g/L)

						
					

					
							
							  25

						
							
							100

						
							
							200

						
							
							0.4

						
							
							1.5

						
							
							5

						
					

					
							
							AST (U/L)

						
							
							64.0 ±3.5a

						
							
							67.3±0.33a

						
							
							59.0±1.16ab

						
							
							57.7±4.33ab

						
							
							
							57.3±0.33ab

						
							
							68.3±1.45a

						
							
							57.0±1.73ab

						
					

					
							
							ALP (U/L)

						
							
							43.7± 0.3a

						
							
							44.7 ±0.33 a

						
							
							50±4.04a

						
							
							46.3 ±2.03 a

						
							
							
							53.0±3.46a

						
							
							45.3±3.76a

						
							
							48.7±8.37a

						
					

					
							
							ALT (U/L)

						
							
							51.7 ±2.4a

						
							
							33.0f±1.53 bc

						
							
							24.0±1.16 d

						
							
							32.7±5.69bc

						
							
							
							33.0±2.31bc

						
							
							30.3±1.00cd

						
							
							39.0±1.76b

						
					

					
							
							T. Bil (mg/dl)

						
							
							0.40 ± 0.01 bc

						
							
							0.77±0.11bc

						
							
							0.67±0.01bc

						
							
							0.66±0.02bc

						
							
							
							0.82±0.05bc

						
							
							0.97±0.19ab

						
							
							0.91±0.12abc

						
					

					
							
							C. Bil (mg/dl)

						
							
							0.28 ± 0.10 ab

						
							
							0.41±0.08 a

						
							
							0.42± 0.02 a

						
							
							0.29± 0.04 a

						
							
							
							0.47±0.09a

						
							
							0.29±0.06a

						
							
							0.51±0.22a

						
					

					
							
							UREA (mg/dl)

						
							
							12.7 ± 0.46 a

						
							
							13.7±0.46a

						
							
							15.1± 0.55 a

						
							
							14.3± 3.73 a

						
							
							
							16.5±1.96a

						
							
							13.2±0.92a

						
							
							12.9±0.38a

						
					

					
							
							Creatinine (mg/dl)

						
							
							1.27 ± 0.15 abc

						
							
							1.20±0.17 bc

						
							
							0.70±0.00 cd

						
							
							0.70± 0.12cd

						
							
							
							1.80±0.21a

						
							
							0.93±0.26bcd

						
							
							1.30±.06 b

						
					

					
							
							T. protein (g/dl)

						
							
							5.00 ± 0.40 ab

						
							
							4.40 ± 0.35 abc

						
							
							5.47 ± 0.55 a

						
							
							4.43 ± 0.78 abc

						
							
							
							3.43 ± 0.26 c

						
							
							5.57 ± 0.38 a

						
							
							5.13 ± 0.43 ab

						
					

					
							
							Albumin (g/dl)

						
							
							2.30 ± 0.29b

						
							
							2.20 ± 0.06 a

						
							
							2.73 ± 0.15 a

						
							
							2.53 ± 0.20 a

						
							
							
							2.50 ± 0.23 a

						
							
							2.40 ± 0.12 a

						
							
							2.80 ± 0.35 a

						
					

					
							
							Globulin (g/dl)

						
							
							2.40±0.12 ab

						
							
							2.00±0.29 bc

						
							
							2.70 ± 0.40 ab

						
							
							1.90 ± 0.58 bc

						
							
							
							0.97 ± 0.03 d

						
							
							3.17 ± 0.26 a

						
							
							2.33 ± 0.88 bc

						
					

				
			

			Mean on the same row with different superscripts are significantly different at p<0.05. ALP, Alkaline phosphatase; AST, Aspartate Aminotransferase; ALT, Alanine Aminotransferase; T. Bil, Total bilirubin; C. Bil, Conjugated bilirubin; T. protein, Total protein.

			Effect of onion slurry on the liver and kidney of fish

			Section of the liver in fish treated via bath showed moderate vacuolar degenerations of hepatocytes while there was moderate necrosis of tubular and glomerular epithelial cells in the kidney. However, in the fish treated orally through feed, section of the liver showed mild vacuolar degeneration of hepatocytes and mild necrosis of tubular and glomerular epithelial cells (Figs. 1 and 2).

			DISCUSSION

			The onion bulb extract has been presumed by various researchers to be safe for fish (Bello et al., 2014; Saleh et al., 2015; Akrami et al., 2015). However, contrary to these earlier reports, the present study showed that onion bulb extract administered to Clarias gariepinus via dietary inclusion and bath caused varying degree of alterations in the haematological and biochemical parameters as well ashistopathological changes in the liver and kidney According to previous studies on the toxicology of the onion bulb, the plant has the potential to disrupt the haemogram due to its haemolytic effect on the red blood cells, thereby cause haemolytic anaemia in man and other livestock such as water buffalo (Borelli et al., 2009), sheep (Parton, 2000), and cattle (El-Sayed et al., 2015). The reason for this tendency could be as a result of the presence of the organosulfur compounds which is known to damage the red blood cell (Parton, 2000) and the compound was found in high amounts in the onion bulb in the present study.  

			Table VIII. Effect of Allium cepa diets and bath administered for 14 days on serum chemistry parameters of Clarias gariepinus.

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Parameters

						
							
							Control

						
							
							Feed (inclusion levels of onion in g/Kg)

						
							
							
							Bath (onion inclusion levels in g/L)

						
					

					
							
							25

						
							
							100

						
							
							200

						
							
							0.4

						
							
							1.5

						
							
							5

						
					

					
							
							AST (U/L)

						
							
							64.0 ± 3.5a

						
							
							50.0±6.9bc

						
							
							40.7±2.6c

						
							
							43.0±1.7bc

						
							
							
							49.0±0.6bc

						
							
							51.0±0.6b

						
							
							50.0±1.2bc

						
					

					
							
							ALP (U/L)

						
							
							43.7± 0.3a

						
							
							24.0±2.3cd

						
							
							26.7±3.1bcd

						
							
							19.0±1.7d

						
							
							
							28.0±2.6bc

						
							
							27.0±0.6bcd

						
							
							25.0±2.9 cd

						
					

					
							
							ALT (U/L)

						
							
							51.7 ± 2.4a

						
							
							38.0±2.3b

						
							
							27.0±1.7c

						
							
							27.0±3.5c

						
							
							
							30.7±2.6bc

						
							
							32.0±2.3bc

						
							
							26.7±2.0c

						
					

					
							
							T. Bil (mg/dl)

						
							
							0.40 ± 0.01 bc

						
							
							0.48±0.98abc

						
							
							0.57±0.74a

						
							
							0.34±0.00c

						
							
							
							0.56±0.04a

						
							
							0.50±0.03ab

						
							
							0.35±0.01c

						
					

					
							
							C. Bil (mg/dl)

						
							
							0.28 ± 0.10 ab

						
							
							0.23±0.01ab

						
							
							0.35±0.05ab

						
							
							0.21±0.00b

						
							
							
							0.36±0.04 a

						
							
							0.27±0.04ab

						
							
							0.26±0.00ab

						
					

					
							
							Urea (mg/dl)

						
							
							12.7 ± 0.46 a

						
							
							8.4±0.49c

						
							
							9.4±0.27bc

						
							
							8.3±0.84c

						
							
							
							7.8±0.38c

						
							
							9.6±0.66bc

						
							
							10.7±0.33b

						
					

					
							
							Creatinine (mg/dl)

						
							
							1.27 ± 0.15 abc

						
							
							0.57± 0.03 d

						
							
							1.03±0.03 c

						
							
							1.10±0.17c

						
							
							
							1.60 ± 0.06 a

						
							
							0.60 ± 0.06 d

						
							
							1.10 ± 0.06 c

						
					

					
							
							T. protein (g/dl)

						
							
							5.00 ± 0.40 ab

						
							
							5.20 ± 0.00 ab

						
							
							3.30 ± 0.00 d

						
							
							4.63 ± 0.49 abc

						
							
							
							4.20 ± 0.06 c

						
							
							4.10 ± 0.23 c

						
							
							4.73 ± 0.26 bc

						
					

					
							
							Albumin (g/dl)

						
							
							2.30 ± 0.29b

						
							
							3.00 ± 0.17 ab

						
							
							2.27 ± 0.15 b

						
							
							2.80 ± 0.17 b

						
							
							
							2.80 ± 0.12 b

						
							
							2.80 ± 0.35b

						
							
							2.50 ± 0.40 b

						
					

					
							
							Globulin (g/dl)

						
							
							2.40 ± 0.12 ab

						
							
							2.20 ± 0.17 ab

						
							
							1.07 ± 0.15 d

						
							
							1.90±0.27abcd

						
							
							
							1.30 ± 0.12 cd

						
							
							1.30 ± 0.58 cd

						
							
							2.07 ± 0.15 abc

						
					

				
			

			Mean on the same row with different superscripts are significantly different at p<0.05. For abbreviations see Table VII.
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			Fig. 1. Effect of high concentrations of onion slurry via diet and bath on histological structure of the liver of Clarias gariepinus. A shows severe vacuolar degeneration of hepatocytes (arrow) and congested central vein (arrow head). B shows severe vacuolar degeneration of hepatocytes (arrow) and necrotized liver parenchyma (arrow head). C shows severe vacuolar degeneration of hepatocytes (arrow) and mild congestion of blood vessels (arrow head).

			The high levels in the values of the RBC component (RBC, Hb and PCV) in fish treated through bath than in those treated orally through feed may indicate greater access by the onion bulb compounds to the blood stream thereby increasing the erythropoietic activity of the onion in these treatments. It could also be due to enzymatic breakdown of the compounds in the feed thereby altering the compounds that eventually gets into the blood stream. Also, observed elevation or decrease may not be dose dependent. Bello et al. (2014), Saleh et al. (2015) and Akrami et al. (2015) reported increase in some or all the RBC components. 
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			Fig. 2. Effect of high concentration of onion slurry via diet and bath on histological structure of the kidney of Clarias garieoinus. A shows degeneration and necrosis of tubular (arrow) and glomerular epithelial cells (arrow head). B shows degeneration and necrosis of tubular (white arrow) and glomerular (red arrow) epithelial cells with haemosiderosis (white arrow heads); there is proteinecious material in the renal tubules (red arrow head). C shows kidney appearing apparently normal (H & E stain). Magnification: 400 X.

			The PCV level reported in this study differ from that of Coles (1986) and could be attributable to dose variance, handling and time. Also, results obtained in this study were not in agreement with that obtained from other previous studies in which low PCV were reported (Amrevuawho et al., 2016). This could be due to the fact that unlike in our study the fish were challenged before application of the onion treatment. Saleh et al. (2015) also observed a decrease in the RBC of C. gariepinus fed onion powder at varying concentrations. Dose dependent increase observed in the WBC count in treated fish revealed the potential of the onion bulb to stimulate cellular immune response. Findings of this study corroborated earlier study by Akrami et al. (2015) and Bello et al. (2014). The high levels of WBC count in the treated fish indicated that the presence of the onion compounds in circulation was seen as an invasion by xenobiotics, hence, as a defense; an immune response was tailored to counter the invasion. The immune stimulation activity of A. cepa have been well documented Enitan et al. (2012), Bello et al. (2014) and Amrevuawho et al. (2016) and could be related to the high levels of phyto-compounds (alkaloids, flavonoids, saponins and tannins), minerals (iron and copper) and fructo-oligosaccharides (prebiotic activity) present in this plant which enhanced the defence mechanism of the fish (Getahun et al., 2017). 

			The increase in the values of ALP recorded in the treated groups at 7 days of study could be due to the liver function in the elimination of harmful biochemical waste products and detoxification of certain drugs and environmental toxins which in this case could have been introduced by the feed and onion slurry in the fish environment. However, the levels of this parameter decreased at the 14th day of the study in the treatment groups which could be attributed to poor water quality of the culture environment. This study did not corroborate with the findings of (Akrami et al. 2015; Marzouk et al., 2017). Different parts of the onion plant used, geographical location, and other unknown factors could be responsible for the variation in results. Decrease in the values of AST in the treated did not tally with the liver micrograph and corroborated the findings of Haber et al. (1995) and Davis (2018). However, the study of Bello et al. (2014) was not in agreement with the findings of this study. The variance in the findings could be attributed to the concentration of the onion extract administered in the different studies. Similar trend was also observed in the levels of the enzyme ALT. Bello et al. (2014) and Al-Salahy and Mahmoud (2003) documented similar findings in their studies using A. cepa and A. sativum in fish. Although, low TP levels in this study could be a sign of immunodeficiency, the corresponding low levels of albumin are indicator of liver damage. The level of albumin synthesis reflects the functionality of the hepatocyte mass, thus, the increased levels of albumin observed in both treatments indicated an improvement the synthesis of albumin. This agreed with the report of Mousavi et al. (2016) but was not supported by the study of Enitan et al. (2012) which could be due to the differences of the physiology of the experimental animal. The low levels of globulin in most of the treatments further proved the potency of the onion bulb in preventing diseases that can stimulate immune response, since increase in immunoglobulin is known to be associated with microbial organisms in circulation. This was however not the case in the documentation of Bello et al. (2014). 

			High levels of creatinine and BUN in the treatments at different concentration in this study indicated that the onion bulb has debilitating effect on the kidney. Result obtained corroborated that of Agbabiaka et al. (2013) and Madibana et al. (2017), but did not support Yilmaz et al. (2012) and could be as a result of differences in the concentration of the onion bulb included in the diet. Reasons for this high BUN levels in the experimental fish could also be credited to high crude protein percentage of the diets as urea, creatinine and uric acid are the by-products of protein digestion. 

			The histopathological alterations observed in the kidney and liver of experimental fish indicated the toxic potential of the A. cepa bulb in fish. Although this was not visible in the levels of the blood biochemical parameters used for both liver and kidney function tests. Fatty vacuolations in hepatocytes according to Abalaka et al. (2015) could be as a result of pathological response to xenobiotics that are toxic. However, similar degenerations observed in the control could infer that vacuolar changes could be due to other reasons such as feed withdrawal (starvation) prior to commencement of the study which resulted in the increased mobilization of free fatty acids (FFA) from body fat store that resulted to increased synthesis of triglycerides and decreased exportation of same. Necrosis of the tubular and glomerular epithelial cells of the kidney had been documented to be a resultant effect of what is taken by the animal especially plants, drugs and metals (Sancho-Martínez et al., 2015). Moreso, the veterinary pathology blog reported that secondary renal failure may result from plants that cause haemolytic crisis such as red maple leaves and onions. These degenerations were however consistent with bath treatments than in the diet treatments and could be due to the access of the onion slurry into the blood stream as the fish drinks relative to the diets inclusion and the active ingredient may have been acted upon by enzymes in the fish treated orally.

			conclusion 

			In conclusion, feed and bath treatment of fish with onion bulb did not affect heamatological parameters but lowered the levels of ALP, AST and ALT. The kidney functions parameters however were markedly affected by the onion bulb resulting to increase in the values of creatinine and BUN. Although, no significant effect was observed between feed and bath treatment, it is recommended that the plant be administered via feed so as to prevent the problems associated with behavioural changes and marked alterations in the organs. Also, with the high dosage inclusion in the diets, no toxic effect was observed in the blood and some of the serum biochemical parameters of the test fish, although severe degenerative changes were noticed in the liver and kidney, especially in bath treatment.
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ABSTRACT

Toxicity of onion (Allium cepa) bulb though documented for man and some livestock but few studies in
fish. Onion bulb slurry was administered to Clarias gariepinus juveniles at 200,100,25g/kg and 5, 1.5,
0.4¢g/1 through diets and bath. Cellular immune response, humoral changes, liver and kidney function
and histopathology of some visceral organs were examined. Proximate composition of the bulb was
determined. Onion bulb revealed presence of carbohydrate (7.82%), protein (4.48%), crude fiber (1.68%),
iron (0.5mg/1), magnesium (210mg/l), flavonoids (0.46%), saponins (0.28%), tannins (0.95%). PCV,
Hb, RBC and WBC were increased in all treatments but values were higher in bath treatment for RBC
(3.0x10*L), PCV (32.7%), Hb (10.7%). MCV, MCH and MCHC showed similar trend. Similar trends as
in RBC and WBC were observed in total proteins. Liver and kidney functionality as expressed by ALT,
AST, ALP, creatinine and BUN exhibited no damaging effect on organs. Degenerations were observed
in the hepatocytes and epithelia cells in the kidney in some treatments especially in bath treatments. In
conclusion, onion bulb showed no toxicity in the blood parameters but dose should be considered to avoid
harmful effect on liver and kidneys.
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INTRODUCTION

llium cepa Linn which is known as onion has been

used as folklore medicine for centuries either singly
or in combination with other medicinal edible plants by
humans against various diseases (Sohail ef al., 2011). A
lot of studies have been conducted with much attention
paid on the pharmacological potential and toxicity of some
plants in human alternative medicine (Agber and Anyam,
2016; Ghorani-Azam et al., 2018), however, little has
been documented on the toxicity of most plants on farm
animals especially fish.

Moreso, fish farming has become the fastest growing,
productive and highly harnessed sub-sector of the
agricultural sector in Nigeria and the world. This growth is
closely followed by the problems of increased challenges
of disease outbreak, mortality, increased dependence on
antibiotics and the resultant antibiotics resistant issues.
This in turn has led to increased research for alternative
therapy mostly involving plant medicine. However,

challenges such as lack of standardization and incomplete
regulation of herbal remedies and incorrect dosing (Grauer,
2003; Obi et al., 20006), posed a major challenge thereby
limiting the application of previous research findings on
herbal drugs.

Further compounding this issue is the paucity of
clinical and toxicological studies on the safety of the onion
plant relative to garlic, especially in fish culture. Thus, with
the fast-growing demand for herbal drugs as alternative to
synthetic antibiotics, this study aimed to determine the
quantity of basic active ingredients in the onion bulb and
determine its effect in the liver and kidney.

MATERIALS AND METHODS

Ethical statement

The Ethics Committee on the Laboratory Animal
Use of the College of Veterinary Medicine, Federal
University of Agriculture, Abeokuta, Nigeria approved
all experimental protocols adopted and carried out on the
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