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ABSTRACT

Adverse effects of Allium cepa bulb has been well overlooked because it is natural and 
assumed safe. This study investigated the lethal doses and histopathological changes in 
liver and kidney of  healthy Clarias gariepinus sub-adult exposed to red Allium cepa bulb 
at varying concentrations (200, 150, 100, 50 and 25 g/kg) of A. cepa via diet and bath (5, 3, 
1.5, 0.7 and 0.4 g/L) for two weeks. Specimens were sacrificed, liver and kidneys collected, 
processed and examined for histopathological changes. Proximate analysis, qualitative and 

quantitative phytochemistry was determined 
using standard methods. Brine Shrimp 
lethality assay (BSLA), LD50 and LC50 of the 
onion on experimental fish were investigated. 
Saponins, tannins, phenols, flavonoids and 
alkaloids were present. LC50 of the onion 
extract was between 0. 51 mg and 0.64 mg 
in the BSLA while mean LD50 and LC50 

for dietary and bath treatments were 447.1 
g/kg and 12.2 g/L. Liver histopathology 
showed vacuolar degeneration of the 
hepatocytes and congestion of central vein, 
while necrosis of the epithelial cells and 
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haemosiderosis were observed in the kidney 
at high concentrations. Allium cepa is safe in 
fish when administered in lower dose either 
through diet or bath exposure but was toxic 
at high dose.

Keywords: Allium cepa, Clarias gariepinus, 

histopathology, phytochemistry, toxicity

INTRODUCTION

The use of medicinal plants for human and 
animal therapy and production performance 
had been on the rise for decades in which 
herbal medicine is said to be popular 
among 70% of the population (Batta, 
2012). This is due amongst other reasons 
to the resistance problems associated with 
the use of conventional drugs (Nebedum 
et al., 2009). Allium cepa Linn. (onion) 
is a commonly grown and is second most 
consumed vegetable in the world (Kuete, 
2017). Aside its nutritive values, it has 
been used for folklore medicine for the 
treatment of different infections and diseases 
ranging from trauma, convulsion, hay fever, 
pneumonia and much more (Patil & Patil, 
2007). 

Allium cepa had been well documented 
to have a wide range of therapeutic potentials 
(Augusti, 1996; Griffiths et al., 2002). It has 
been reported that variable concentrations 
of the A. cepa bulb administered to fish 
either via diet and bath improved the 
growth performance, feed utilization, 
body composition and survival of different 
fish species (Obaroh et al., 2018; Saleh 
et al., 2015). It has also been said to have 

antimicrobial (Amrevuawho et al., 2016; 
Bello et al., 2012) and immunostimulatory 
activities (Saleh et al. 2015). Other studies 
using other animal models and in vitro have 
also confirmed the antioxidant (Ashwini et 
al., 2013), antihepatotoxic (Obioha et al., 
2009), antilipidemic (Ugwu & Olam, 2011) 
and anticancer (Nicastro et al., 2015) effects 
of the onion bulb. However, despite reports 
that administration of high dose resulted to 
mortality in experimental animals (Borelli 
et al., 2009; El-Sayed et al., 2015; Salami et 
al., 2012), there is dearth of information on 
the safe dose and pathological effects of A. 
cepa on the internal organs of fish. 

Fisheries and aquaculture are important 
means of livelihood to many farmers and 
have contributed to the economy of many 
countries (Martini & Lindberg, 2013). In 
Nigeria, agriculture contributed 26.15% to 
GDP in the fourth quarter of 2018 (National 
Bureau of Statistics [NBS], 2019) to which 
the fisheries subsector contributes 3-4% 
(Food and Agricultural Organization [FAO], 
2019). Clarias gariepinus Burchell is the 
most cultured fish species in the study area 
because of its hardiness, adaptability and 
acceptability. However, in a bit to increase 
fish production, intensification of the 
aquaculture sector has led to increased issues 
of disease outbreak and huge economic loss 
in this subsector (Opiyo et al., 2018). Hence 
this study determined the concentration of 
the A. ceepa bulb that can be recommended 
for use as feed additive and bath treatment to 
enhance the performance of C. gariepinus.
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MATERIALS AND METHODS

Experimental Fish

Five hundred sub-adult C. gariepinus of 
average weight 421±2.41g were obtained 
from a reputable fish farm within Ogun 
State, Nigeria. Handling during transport 
was well managed to reduce stress and 
transportation of fish was in 120 L bowls 
to experimental site. Fish were distributed 
into 50 pieces of 80 L bowls at 10 fish/bowl 
for 14 days for acclimatization. Fish were 
fed 3 mm commercial diets “Coppens” 
(Alltech Coppens, Netherlands) twice 
daily within this period (Table 1). Water 
quality parameters of temperature (28-
32oC), dissolved oxygen (4-6.5 mg/L) and 
pH (6.5-9) were managed at optimal range 
by daily change of water and monitored 
using HANNA multi parameter (Model 
HI98194) water test kit. Health status of 
experimental fish was evaluated before 
commencement of the study by physical 
observation of the fish activities such as 
swimming pattern, response to feed, fish 
skin condition according to the method of 
Johansen et al. (2006). No clinical sign of 
disease was observed.

Table 1 
Manufacturers’ proximate composition of 3 mm 
Coppens feed

Major components % composition
Crude protein 45
Crude fat 12
Crude fiber 1.5
Ash 9.5
Moisture content 8.3

Collection, Preparation and Extraction 
of Plant Bioactive Compounds

Fresh onion bulbs (red variety) were 
purchased from the local onion market 
in Abeokuta, peeled, washed using clean 
water, drained properly and blended using 
manual blender to obtain a coarse blend. The 
blended onion (1000 grams) was macerated 
in different polar solvents: n-hexane, 
acetone and methanol at a ratio of 1 kg: 1.3 
L of solvent and placed in an electronic flask 
shaker (SM/DR-10, Singifield Medicals, 
England) for 15 hours. Extraction was 
by cold maceration method, sieved using 
Whatman paper (125 cm pore size) and 
concentration was by the use of a rotary 
evaporator (Mode: HEI-VAP SILVER, 
Heidolph Instruments GmbH & Co. KG, 
Germany) at 40oC to obtain the crude 
extract. Crude extracts from each solvent 
were weighed and refrigerated at 4oC for a 
two day period before commencing of study. 
Identification and authentication of plant 
were done at the Department of Forestry 
and Wildlife Management Herbarium, 
Federal University of Agriculture, Abeokuta 
(FUNAAB) and voucher specimen/ID 
number UAHA: 018/0001 given.

Phytochemical Screening

The phytochemical composition of the 
onion bulb was determined using standard 
methods outlined by Harborne and described 
by Santosh et al. (2013). 

Fish Diet Preparation

Pearson square method of fish feed 
formulation was adopted in the formulation 
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of six experimental diets containing 40% 
crude protein as described by Adegbesan 
et al. (2017). The fresh A. cepa bulb meal 
was incorporated into each of the diet at 0 
(control), 2.5, 5, 10, 15 and 20%.

Proximate Analysis of Allium cepa and 
Experimental Diets

The proximate compositions of whole A. 
cepa bulb and experimental diets were 
carried out as follows: for crude fibre, 
moisture and fat contents, the method 
described by the Association of Analytical 
Chemist (AOAC) (2005) was employed 
using n-hexane as solvent. The Macro 
Kjeldahl method of Kirk et al. (1991) was 
adopted for crude protein and total ash 
contents determination while percentage 
carbohydrate content was by differentiation. 

Experimental Design for Sub Chronic 
Toxicity Studies

For sub chronic toxicity studies, complete 
r andomized  de s ign  was  adop t ed . 
Experimental fish were grouped into A, B 
and C. Group A served as dietary treatment 
group with onion inclusion levels 20, 15, 10, 
5 and 2.5% in experimental diets. Group B 
fish on the other hand were exposed to bath 
treatment with varying concentrations of 
5, 3, 1.5, 0.7 and 0.4 g/L of the onion bulb. 
Group C was not exposed to any form of 
onion and served as control. Fish were 
replicated thrice per treatment with 15 fish/
replicate. Static renewal bioassay system 
was adopted in this study to maintain a 
constant onion concentration. Pilot study 
for the bath treatment was conducted prior 

to commencing of study. In the pilot study, 
the onion bulb slurry was introduced into 
the fish experiment at 20, 15, 10 and 5 
g/L. This was done to ascertain the range 
of concentrations that will not kill the 
experimental fish immediately.  Mortality 
was monitored and recorded.

Experimental protocols adopted in 
this study for test fish were according to 
the internationally accepted standard for 
the laboratory animal usage. They were 
approved by Ethics Committee on the 
Laboratory Animal Use of the College of 
Veterinary Medicine, FUNAAB.

In vitro Assessment of Toxicity of the 
Onion Bulb

Brine Shrimp Lethality Assay (BLSA). 
Using the assay system, 5 Petri dishes were 
prepared. Each of which contained 20 ml 
of seawater (35 ppt) well filtered. Two-
fold dilution was set up to get different 
concentrations (2, 1, 0.5, 0.25, and 0.125 
mg/ml) of the plant extracts.

For hatchability assay, hatching success 
of Artemia salina cysts in the various petri 
dishes containing different concentrations 
of plant extracts and positive control was 
evaluated using the method of Manilal et 
al. (2009). Ten (10) individuals of A. salina 
cysts were introduced into each petri dish 
containing 20 ml of filtered seawater. Petri 
dishes were covered partly and placed in the 
incubator at 28°C for 24- 72 hours under 
steady illumination. After every 24 hours, 
free nauplii in each petri dish were counted. 
Hatchability percentage was calculated by 
comparing the hatched nauplii in individual 
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petri dish to the total number of cysts 
stocked (Carballo et al., 2003). Minimum 
Inhibitory Concentration (MIC) was then 
determined.

Method of Data Analysis. Complete 
randomized design was adopted for this assay 
with 2 replicate incubations per treatment. 
Mortality data (comprising of A. salina that 
hatched out and died and unhatched cyst) 
obtained from the different concentrations 
extracts and control experiments were used 
to plot dose/response. Their respective LC50 
values were then determined (Syahmi et al., 
2010). LC50 values were determined using 
the probit dose-response curve (Finney, 
1952).

In vivo Assessment of Toxicity of the 
Onion Bulb in Clarias gariepinus

Determination of Lethal Dose of Allium 
cepa Slurry on Experimental Fish. 
The LD50 was determined by log-dose/
probit regression live method (Finney, 
1952). Experimental fish were exposed to 
200, 150, 100, 50 and 25 g/kg diets and 5, 
3, 1.5, 0.7 and 0.4 g/L of onion bulb via 
prolonged bath. Experimental fish were 
observed for 14 days and then mortality 
was noted for further calculation. Graph 
empirical probit and log dose was then 
plotted and LD50 calculated using regression 
analysis

Histopathology

Three fish each were selected from the 
treated groups and the control. The livers 
and kidneys from each of these fish were 

preserved in buffered formalin at 10% 
concentration. The tissues were trimmed 
and different concentrations of alcohol (50, 
70 80, 90, 100%) was used for dehydration, 
tissues were then cleared using xylene and 
paraffin wax used for embedding. Section of 
5µm were cut and stained with haematoxylin 
and eosin according to the method described 
by Pulvertaft (1950). Sections were then 
examined under the light microscope.

Data Analysis

All obtained data from the study were 
expressed in mean ± standard deviation 
(mean ± SD). One-way analysis of variance 
(ANOVA) was used to test for the means. 
Means were then separated using Duncan 
Multiple Range Test (Duncan, 1955). 
Probability levels < 0.05 were significant. 
The LD50 and LC50 were analyzed for using 
Probit linear regression Finney (1952).

RESULTS AND DISCUSSION

Proximate Analysis of the Onion Bulb

Proximate analysis of the onion bulb 
showed high moisture content (83.28%) 
followed by percentage crude protein 
(8.48%) and carbohydrate (5.94%) (Table 
2). Most of the phytochemicals present in 
the bulb such as proteins and carbohydrates 
have good nutritional values. For instance 
Bhattacharjee et al. (2013) in their study 
posited that the A. cepa plant stored up their 
carbohydrate as fructans which explained 
the prebiotics activity of the bulb in the gut 
of fish thereby conferring on it, its growth 
promoting activity. Available evidences also 
suggest that fructooligosaccharide and inulin 



Oghenebrorhie Mavis Oghenochuko, Johnny Olufemi Olukunle, Olubukola Tolulope Adenubi, Olusola Lawrence Ajayi, 
Fakilahyel Musa Mshelbwala, Ikililu Abdulraheem, James Taiwo Apantaku, Olabosede Vivian Anuoluwapo Takeet, 

Tunde Isaac Omoniyi and Godfrey Nnamdi Ezeri

1086 Pertanika J. Trop. Agric. Sc. 42 (3): 1081 - 1096 (2019)

present in the onion bulb, acts as prebiotic 
and influence different physiological 
activities of fish, such as blood and serum 
parameters, general performance of the 
fish including nutrient utilization and body 
composition, lipids breakdown and blood 
cholesterol levels (Yarahmadi et al., 2016).

Proximate Analysis and Percentage 
Composition of the Experimental Diets

Table 3 revealed the mean values and 
percentage gross composition of the diets 

used for both experimental and control fish. 
Crude protein content in all the experimental 
diets 1,2,3,4,5 and control diets were  
40.3±0.06, 40.9±0.02, 40.8±0.11, 40.6±0.10, 
40.2±0.02 and 40.0±0.27 respectively. 
Highest carbohydrate percentage was 
obtained in diet 1 (40.68±0.67) and least in 
diet 2 (34.48±0.11).

Phytochemical Analysis of Allium cepa

Phytochemical analysis of A. cepa extract 
showed various chemical compounds in 

Table 2
Proximate analysis of whole Allium cepa bulb

Moisture 
content (%)

Fat content 
(%)

Ash content 
(%)

Crude Fiber 
(%)

Crude Protein 
(%)

Carbohydrate 
(%)

83.28 ± 0.01 0.14 ± 0.00 0.5 ± 0.01 1.68 ± 0.01 8.48 ± 0.01  5.94 ± 0.05

Table 3
Proximate analysis and Percentage composition (%) of the experimental diets 

Parameters 1 2 3 4 5 6
Moisture content 
(%) 4.66±0.06 3.28±0.03 3.94±0.04 3.58±0.088 3.71±0.021 4.25±0.023

Fat (%) 2.50±0.03 6.13±.05 5.19±.06 6.01±.05 5.33±0.01 4.51±0.04
Ash (%) 9.80±0.03 12.20±0.02 11.38±0.02 12.14±0.06 11.88±0.02 10.89±0.02
Crude fiber (%) 2.06±0.07 3.01±0.02 2.46±0.07 2.81±0.06 2.66±0.03 2.18±0.1
Crude Protein (%) 40.3±0.06 40.9±0.02 40.8±0.11 40.6±0.10 40.2±0.02 40.0±0.27
Carbohydrate (%) 40.68±0.67 34.48±0.11 36.23±0.31 34.86±0.19 36.22±0.22 38.17±0.07
Fish meal 23 23 23 23 23 23
Soybean meal 45 45 45 45 45 45
Maize 30 30 30 30 30 30
Fish premix 0.5 0.5 0.5 0.5 0.5 0.5
Dicalciumphosphate 1 1 1 1 1 1
Toxin binder 0.1 0.1 0.1 0.1 0.1 0.1
Salt 0.2 0.2 0.2 0.2 0.2 0.2
Lysine 0.1 0.1 0.1 0.1 0.1 0.1
Methionine 0.1 0.1 0.1 0.1 0.1 0.1
Onion 20 15 10 5 2.5 0

Key: 1 = experimental diet with A. cepa inclusion of 200g/kg, 2 = experimental diet with A. cepa inclusion of 
150g/kg, 3 = experimental diet with A. cepa inclusion of 100g/kg, 4 = experimental diet with A. cepa inclusion of 
50g/kg, 5 = experimental diet with A. cepa inclusion of 25g/kg, 6 = control diet with 0g/kg of A. cepa inclusion
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different composition in which combined 
anthraquinones had the highest mean 
value (1.52 ±0.04) while steroids had the 
least (0.016 ± 0.00) (Table 4). Saponins, 
flavonoids, alkaloids, phenol, steroids, 
tannins and cardiac glycosides present in 
the onion bulb in this study corroborated the 
study by Ogbonna et al. (2016). Although, 
Gazuwa et al. (2013) reported the presence 

of alkaloid, flavonoid, cardiac glycoside and 
steroid, they however observed that tannins, 
saponins and total phenols were absent in the 
fresh onion bulb which was not in agreement 
with the present study. The difference may 
be due to cultivar, environment/geographical 
location, maturity stage, storage time and 
agronomic conditions (Abayomi & Terry, 
2009).   

Table 4
Phytochemistry of the onion bulb

S/N PARAMETERS QUANTITATIVE  % QUALITATIVE
1 Alkaloid 0.74 ± 0.01 +
2 Flavonoid 0.45 ± 0.01 +
3 Tannin 0.96 ± 0.01 ++
4 Saponin 0.27 ± 0.01 +
5 Glycosides 0.55 ± 0.00 +
6 Total phenol 0.97 ± 0.01 ++
7 Steroid 0.016 ± 0.00 +
8 Free anthraquinone 0.30 ± 0.00 +
9 Combined  anthraquinone 1.52 ±0.04 ++

Note. + = presence minimal, ++ = highly present

Brine Shrimp Assay

Hatching success of A. salina in the different 
solvent extracts is represented in Table 5. 
Hatchability percentage was observed to 
significantly increase (P > 0.05) with length 
of incubation. With highest hatchability 75% 
recorded for methanolic extract and least 
65% in n-hexane extract. The minimum 
inhibitory concentration (MIC) was 
lowest in acetone extract. The mean lethal 
concentration  of all the extracts showed 
concentrations less than 1mg/ml. Finney 
probit dose-response graph revealed ‘b’ 
values of 2.428, 2.288 and 2.348, ‘a’ values 
of 6.229, 6.453 and 6,451 and ‘r’ calculated 
was 0.95, 0.88 and 0.97 respectively for 

methanol, acetone and n-hexane extracts of 
the onion bulb (Table 5). Allium salina cysts 
hatchability percentage was higher in the 
methanol extract. However, this was not 
the result with the LC50 value obtained for 
the methanol extract which indicated higher 
bioactivity. This finding disagreed with the 
reports by Ohikhena et al. (2016). They 
documented that hatchability percentage 
in the acetone extract of Phragmanthera 
capitata was higher than in the methanol 
extract which could be attributed to the 
differences in the test plant species. 

Solvent-dependent MIC that was 
obtained in the BSLA could be attributed 
to the polarity of the solvents of extraction 
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resulting in varying extraction capability. 
Various studies have shown that solvent 
polarity determines the phyto compound 
extracted from a plant (Illoki-Assanga et 
al., 2015; Widyawati et al., 2014). The result 
obtained for BSLA of various extracts of 
the onion bulb suggests that it has minimal 
toxicity according to the interpretation 
given by Bastos et al. (2009). Hence, these 
extracts may be considered safe for use as 
feed additive but care should however be 
taken as toxicity could be conferred with 
high concentration or long duration of 
exposure. The mild toxicity effect of the 
onion bulb extract is an indication that the 
bulb of onion could be used as an alternative 
in treatment and management of disease 

conditions, since BSLA is used to indicate 
presence and level of bioactivity of a plant 
(Ohikhena et al., 2016).

Clinical Signs of Allium cepa at High 
Concentrations

No clinical signs were observed in sample 
fish after 14 days of exposure to the onion 
bulb slurry through fish diets ad bath.

Gross Lesions observed in Clarias 
gariepinus at Postmortem 

Paleness of gills, eyes were opaque at 5 mg/ml 
concentrations of bath treatment. Skin lesions 
were also observed in sample fish especially at 
200g/kg diet treatments. Mortality was highest 
in 200g/kg diet (Table 6).

Table 5
Dose-response, Percentage hatchability, MIC and LC50 of Brine shrimp exposed to Allium cepa using probit

Extracts
Dose 
mg/
ml

Total 
nauplii

Live 
nauplii

Hat-
chea-
bility 
(%)

MIC 
(mg/
ml)

Log 
dose

Mor-
tality

Mor-
tality 

%
Probit

LC50 

(mg/
ml)

R value

FOBM 2 20 0 0 2 0.3010 20 100 7.44 0.5113 0.9476,
1 20 4 20 0 16 80 5.84

0.5 20 9 45 -0.3010 11 55 5.13
0.25 20 12 60 -0.6021 8 40 4.75

0.125 20 15 75 -0.9031 5 25 4.33
FOBA 2 20 1 5 0.3010 19 95 6.64 0.6350 0.8775

1 20 0 0 1 0 20 100 7.44
0.5 20 7 35 -0.3010 13 65 5.39

0.25 20 11 55 -0.6021 9 45 4.87
0.125 20 14 70 -0.9031 6 30 4.48

FOBH 2 20 0 0 2 0.3010 20 100 7.44 0.6180 0.9742
1 20 2 10 0 18 90 6.28

0.5 20 6 30 -0.3010 14 70 5.52
0.25 20 11 55 -0.6021 9 45 4.87

0.125 20 13 65 -0.9031 7 35 4.61

Key: FOBM – Fresh onion bulb methanol extract, FOBA – Fresh onion bulb acetone extract, FOBH – Fresh 
onion bulb n-hexane extract
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Lethal Concentration of Allium cepa on 
Experimental Fish

The minimum lethal dose and concentration 
of A. cepa in C. gariepinus were 441.7g/
kg for those given as dietary inclusion and 
12.2g/L for those used as bath (Table 6). 
The LC50 for experimental fish was low 
in fish exposed via bath. Finney probit 
dose-response graph revealed ‘b’ values 
of 4.86 and 4.34, ‘a’ values of -7.71 and 
+1.62, ‘r’ calculated was 0.81 and 0.91 
respectively for feed and bath exposure to 
the onion prophylaxis. The ‘r’ value showed 
a strong positive relationship between 
concentration and mortality in both routes 
of administration. 

The lethal dose and concentration 
calculated for the onion bulb on C. 
gariepinus implied that lower dosage of 
the plant is considered safe for fish.  The 
mortality and other clinical signs recorded 
in fish exposed to higher concentration of 
the onion bulb slurry in both bath and diet 
treatments shows that only lower dose could 
be used as feed additive. Although, few 

controlled and clinical studies have been 
conducted on the safety of fresh onion bulb 
in aquaculture, the findings of the present 
study suggest that safety could be dose-
dependent, thus, at higher concentration; 
the onion bulb may not be safe. Strong 
positive relationship observed from the 
regression analysis in both BSLA and LD50 
between concentration and percentage 
mortality further confirms the dose-effect 
potential and toxicity likely with increase 
concentration of the onion bulb.

Histopathology 

The kidneys and livers of fish treated 
with A. cepa revealed varying degrees 
of vacuolar degenerations. The liver had 
vacuolar degeneration and necrosis of 
hepatocytes, congestion of the central veins 
and haemochromatosis in hepatocytes. 
The kidneys had vacuolar degeneration 
of tubular and glomerular epithelial cells 
(Table 7 and Figures 1 and 2). However, 
degenerations were more pronounced in 
bath treatments than feed.

Table 6
Lethal dose and lethal concentration of Allium cepa slurry on experimental fish

Treatments Dose mg/ml Log dose Mortality Mortality % Probit LC50 R value
Dietary 
inclusion 200 2.3010 11 23.3 4.48 441.7

g/kg 0.8124

150 2.1761 5 10 3.72
100 2 0 0 0
50 1.6989 0 0 0
25 1.3979 0 0 0

Bath 5 0.6989 9 20 4.29 12.2g/L 0.9149
3 0.4771 5 10 3.72

1.5 0.1761 5 10 3.72
0.7 -0.1549 0 0 0
0.4 -0.3979 0 0 0



Oghenebrorhie Mavis Oghenochuko, Johnny Olufemi Olukunle, Olubukola Tolulope Adenubi, Olusola Lawrence Ajayi, 
Fakilahyel Musa Mshelbwala, Ikililu Abdulraheem, James Taiwo Apantaku, Olabosede Vivian Anuoluwapo Takeet, 

Tunde Isaac Omoniyi and Godfrey Nnamdi Ezeri

1090 Pertanika J. Trop. Agric. Sc. 42 (3): 1081 - 1096 (2019)

The effect of the onion bulb administered 
orally and through bath on the liver and 
kidney was determined in the study. The 
mild to moderate changes observed in these 
organs are reversible (Ozkurt et al., 2014). 
This suggests that the onion bulb has minimal 
detrimental effect when administered at low 
concentration. The degenerative changes 
observed in these organs might have resulted 
due to the presence of the phytochemical 
anthraquinone in the bulb (Chan & Lin, 
2009).

Mild degenerations observed in 
C. gariepinus liver exposed to various 
concentrations of the fresh onion bulb via 
dietary inclusion and bath relative to the 
control liver confirmed the tendency for 
toxicity of the onion bulb (Borelli et al., 2009; 
Parton, 2000). Degenerative changes in the 
hepatocytes of the treatment group could 
be due to the presence of phytocompounds 
in the bulb of the onion which have been 
reported to have pathological responses 
in man (Abalaka et al., 2015). It could 

Table 7
Histopathological changes observed in the organs of Clarias gariepinus sub-adult exposed to varying 
concentrations of whole Allium cepa through feed and water

Histological signs Route of administration
Feed (inclusion levels of 

onion in g/kg)
Bath (onion inclusion 

levels in g/L) Control 

200 150 100 50 25 5 3 1.5 0.7 0.4 0 g/L
Kidney Degeneration and necrosis 

of tubular epithelial cells - + + + + ++ ++ ++ ++ + -

Degeneration and necrosis 
of glomerular epithelial 
cells

- + + + + + + + + + -

pigmentation of tubular 
epithelial cells - - - - - + + + + -

haemosiderosis in the 
kidney - - - - + + + + + -

Liver Vacuolar degeneration of 
the hepatocytes + ++ ++ ++ ++ ++ + ++ ++ + -

Congestion of the blood 
vessels - + - - - - + - - + -

Congestion of the central 
vein - + - + - + + + + + -

Necrosis of hepatocytes - - - - - - - - - -
Hepatocytes infiltration by 
monoclear cells - - - - - - - - - - -

Haemosiderosis - - - - - - - + + - -
Encapsulation by fibrous 
connective tissue - - - - - - - - - - -

Key: ++: = Present and distinct with morphological changes of histological signs on the organ and tissues. 
+=Present but less marked (mild) than usual. - = No lesion and morphological changes in organ and tissues
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also be due to inability of the liver cells to 
metabolize fat during digestion resulting to 
small vacuoles of fat accumulating in the 
cytoplasm. However, vacuolar degeneration 
is reversible and mild degenerations may 
have no effect on cell function (Marcon et 
al., 2015).

The findings of this study corroborated 
the works of Al-Salahy and Mahmoud (2003) 
who reported hepatic vacuolar degeneration 
and necrosis in Chrysichthys auratus 
exposed to various concentrations of Allium 
sativum orally. However, Amrevuawho et al. 
(2016), reported on the ability of the onion 

bulb extracts to restore damaged liver cells 
of C. gariepinus exposed to Pseudomonas 
aeruginosa. Reason for these differences 
could be attributed to the state of health of 
the experimental fish.

The kidneys of treated experimental 
fish in this study showed various degrees 
of degeneration and necrosis of the tubular 
and glomerular epithelial cell in both 
routes of administration. The presence of 
haemosiderin laden macrophages was more 
in the fish exposed through bath. This might 
be due to direct accessibility of the extract 
to the circulatory system of the fish (blood) 

Figure 1. Liver sections in both routes of administration and control 
Note. a. Section of the liver of fish treated orally with A. cepa showing severe vacuolar degeneration of 
hepatocytes (arrow) and congestion of sinusoid and central vein (arrow head) b. T8 Section of the liver of fish 
treated through bath with A. cepa showing vacuolar degeneration (arrow) and pigmentation of the hepatocytes 
(red arrow head) and congestion of the central vein (arrow head) c Section of the liver of fish not treated with 
A. cepa appearing apparently normal (x400; H 7 E)

(a) (b)

(c)
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via the gills during prolong bathing and 
subsequently enhance direct access to the 
kidney. Unlike group A in which dietary 
method was used, it was possible that most 
of the chemical compounds in the extract 
might have undergone biodegradation by the 
intestinal enzymes before entering the liver 
and the kidney resulting to mild effect in this 
group. Ola-Mudathir and Maduagwu (2014) 
and Wani et al. (2018) reported a contrary 
finding to that in this present study. Reasons 
could be due to differences in laboratory 

animal used and also could be due to the 
state of the animals.

Damage to tubular epithelial cells and 
haemosiderosis observed in the kidney can 
rarely result in kidney dysfunction and 
could be reversed (Ozkurt et al., 2014; Relia 
& Kaushik, 2010; Yatmark et al., 2016). 
Haemosiderosis could also be inherited as 
reported by Ozkurt et al. (2014) thus it could 
not be conclusive from this study that these 
degenerations were caused by the intake of 
the onion bulb.

Figure 2. Comparative kidney sections in both routes of administration and control 
Note. a. Treatment 3(100g/kg) Section of the kidney of fish treated with A. cepa showing degenerations and 
necrosis of tubular (arrow) and glomerular epithelial cells (arrow head) b. Treatment 6 (5g/L) Section of the 
kidney of fish treated with A. cepa show degeneration and necrosis of tubular (white arrow) and glomerular 
(red arrow) epithelial cells (arrow) with haemochromatosis (white arrow head) c. Section of the kidney of fish 
not treated with A. cepa appearing apparently normal (x400; H & E)

(a) (b)

(c)
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CONCLUSION

Allium cepa is safe in fish when administered 
in lower dose either through diet or bath 
exposure, since degenerative changes are 
reversible; however, the onion bulb extract 
can be harmful at high dose due to necrosis 
of hepatocytes and tubular epithelial cells. 
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