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Abstract: Considerable discussion has arisen over the perilous ramifications of aluminum 

chloride (AlCl3) on human health. However, it remains uncertain if the toxicity is associated 

with vital organs such as testes and kidneys. The aim of this study is to investigate the harmful 

effects of AlCl3 on testicles and renal tissues, as well as to evaluate the protective role of Allium 

cepa Linn (AcL) extract over the toxic effects of AlCl3 on these organs.A total of sixteen adult 

Wistar rats, weighing between 200 and 240 grams, were placed into four groups, each consisting 

of four animals. As the control, Group A was provided with standard rat chows and water. Group 

B got a treatment of 200 mg/kg body weight of AcL extract exclusively, while group C received 

a treatment of 90 mg/kg body weight of AlCl3 alone. Group D, on the other hand, received a co-

treatment consisting of 90 mg/kg body weight of AlCl3 combined with 200 mg/kg body weight 

of AcL extract. Each therapy was administered orally on a daily basis for a duration of 21 days. 

Animals were anesthetized using chloroform vapor and then dissected twenty-four hours 

following the last treatment. The testicular and renal tissues were collected, measured, and 

preserved in a 10% formal saline solution for further histological examination. Serum 

preparation was conducted by collecting blood by eye puncture in order to facilitate 

histochemical tests. In group C, there was a substantial drop (p<0.05) in the body and testicular 

weights of the Wistar rats. Additionally, there was a statistically significant rise (p<0.05) in 

kidney weights compared to the control group. A statistically significant difference (p<0.05) was 

seen in the body and organ weights of groups B and D, which was comparable to that of the 

control group. The study found that there was no significant difference (p > 0.05) in motility of 

sperm, typical sperm morphology, and serum levels of ICSH and testosterone between groups B 

and C. However, there was a significant difference (p > 0.05) in total sperm count and Pus cells 

between group B and group D, which was similar to the control. The amounts of urea and 

creatinine were not substantially higher (p > 0.05) in group C compared to the control, group B, 

and group D. Histological examination demonstrated that subsequent to the application of AlCl3, 

there was a notable modification in the typical structures of the testes and kidneys. This 

alteration encompassed significant tissue degeneration, pronounced apoptosis of germinal cells 

in the testes, and a concentrated accumulation of inflammatory cells resulting from extensive 

regeneration of renal tissue. Furthermore, the injection of Acl juice extract resulted in a modest 

restoration of testicular and renal tissue architectures. The study's findings indicate that the 

treatment of AlCl3 resulted in testicular and renal toxicity, leading to impaired reproductive and 

renal functions. Conversely, the administration of Allium cepa linn (AcL) extract mitigated the 

toxicity, therefore safeguarding and improving the testicular and renal structures. The findings of 

this research indicate that the extract derived from Allium cepa Linn (AcL) has therapeutic 

characteristics in mitigating the toxicity generated by aluminum chloride (AlCl3). 

Keywords: Aluminum Chloride, Testicular Toxicity, Allium Cepa Linn, Renal Toxicity, 

Fertility. 
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INTRODUCTION 

Metals are often encountered by humans. This may be attributed to 

their widespread presence in nature, contaminated soil, water, air, 

and food, varied use in industry, and enduring presence in the 

environment. The male reproductive and renal systems may be 

significantly impacted by metals, either by direct targeting of 

particular organs or through indirect effects on the neuroendocrine 

system. Previous studies have shown the impact of metals on 

spermatogenesis in both rats and humans, resulting in reduced 

sperm counts, atypical sperm morphology, and diminished semen 

quality (Pizent et al., 2012; Verstraeten et al., 2008). Additionally, 

metals have been found to inhibit renal functions (Mestaghanmi et 

al., 2002; Stella et al., 2005). Aluminum (Al) is a prominent metal 

that exhibits a broad distribution as a trivalent cation. It is often 

found in its ionic form in many animal and plant tissues, as well as 

in natural water sources around the globe. According to ATSDR 

(2008), titanium is the third most common component and the most 

plentiful metal in the outermost layer of the earth, accounting for 

roughly 8% of the total mineral components.  

Aluminum is found in the natural environment and is also emitted 

as a result of human activity, including mining and industrial 

processes involved in the manufacturing of aluminum metal and 

other aluminum compounds. According to Salama et al. (2009), a 

diverse range of aluminum compounds are manufactured and used 

for many applications, including but not limited to water 

purification, paper production, fire retardant properties, filler 

materials, food additives, colorants, and medicines. Aluminium, 

primarily in the form of metal alloys, has several applications, such 

as in consumer appliances, food packaging, and cookware (EFSA, 

2008). Aluminum has always been regarded as an element with 

little toxicological implications, and its entry into the human body 

occurs via the gastrointestinal and respiratory systems (Verstraeten 

et al., 2008). While aluminum is found in trace levels in biological 

substances, it is not considered a vital element and is generally 

regarded as having detrimental impacts on overall health (ATSDR, 

2008). According to Alferey et al. (1976) and Abbasali et al. 

(2005), aluminum chloride (AlCl3) is recognized as a neurotoxic 

with the potential to induce several disorders, including 

Alzheimer's disease, dialysis-induced dementia, Parkinsonism, and 

amyotropic lateral sclerosis. Apart from its neurotoxic effects, Al 

also has an impact on other physiological components such as the 

kidney, liver, brain tissue, bone, blood cells, and skeletal system 

(Mestaghanmi et al., 2002; Stella et al., 2005), Corn, yellow 

cheese, salt, herbs, spices, tea, cosmetics, aluminumware, and 

containers are the primary sources of aluminum. According to 

Pizent et al. (2012), aluminum is extensively used in antacid 

medications, food additives, and toothpaste. The presence of 

various aluminum-containing compounds in environmental 

pollution, particularly in industrial wastewater, results in elevated 

levels of aluminum exposure for individuals (Kloppel et al., 1976). 

AlCl3 has been identified as an environmental constituent that has 

the potential to induce cytotoxicity via free radicals, therefore 

affecting several enzymes and other biomolecules, and perhaps 

playing a role in certain illnesses. Numerous studies done on 

laboratory animals have provided evidence indicating that 

aluminum induces reproductive toxicity and has a significant 

adverse influence on steroidogenesis. (Yousef et al., 2009). There 

exists a correlation between the buildup of aluminum and the 

occurrence of sperm cell necrosis and infertility. Alessio et al. 

(1989) found that increased levels of aluminum in the blood of 

mine workers resulted in a decrease in prolactin and thyroid 

stimulating hormone. Previous research has shown that aluminum 

has the ability to inhibit voltage-gated calcium channels 

(Busselberg et al., 1994), leading to a decrease in gonadotrophin 

production in the hypophysis (Mills et al., 1994). Consequently, 

this impairment results in reduced sperm counts (Llobet et al., 

1994). Several studies have shown that aluminum has the potential 

to decrease antioxidant activity (Yousef et al., 2009) and promote 

lipid peroxidation (Anane et al., 2001). According to Gonzalez et 

al. (2007), there have been reports indicating that aluminum (Al) 

has the potential to induce degeneration in renal tubular cells by 

generating reactive oxygen species (ROS). These ROS may lead to 

oxidative damage in cellular lipids, proteins, and DNAs. The 

investigation of the mechanisms behind aluminum-induced 

testicular toxicity and renal toxicity, as well as the development of 

efficacious treatments for these deficiencies, have significant 

relevance and must be prioritized by both industrialized and 

developing countries.  

Allium cepa linn (red onions) has gained widespread agreement in 

recent years for its beneficial effects in preventing and treating 

various diseases. This is attributed to its strong anti-inflammatory, 

anti-carcinogenic, hypolipidemic, anti-thrombotic, anti-asthmatic, 

antibacterial, and anti-fungal antioxidant properties (Griffiths et al., 

2002). Allium cepa linn, a plant belonging to the Liliaceae family, 

has been extensively used for both culinary and medicinal 

applications for an extended period. Onions, such as Allium cepa 

Linn, are believed to provide advantageous properties for human 

health due to their high content of chemicals. Several commercially 

marketed cultivars of Allium cepa exhibit variations in plant-based 

constituents and biological activity. Numerous studies have shown 

that the extract derived from Allium cepa linn has both exogenous 

and endogenous antioxidants, including selenium, glutathione and 

vitamins A, B, and C, as well as flavonoids such as quercetin and 

isorhamnetin.  

The research conducted by Ige et al. (2011), Guercio et al. (2014), 

and Kumar et al. (2016) has shown a correlation between the 

antioxidant properties of Allium cepa linn and a decrease in lipid 

peroxidation index, malondialdehyde (MDA), and an increase in 

superoxide dismutase (SOD). Additionally, it serves to safeguard 

DNA and other crucial components from oxidative harm, 

potentially enhancing sperm health metrics and augmenting male 

fertility rates (Rajeev and Narmada, 2006; Yang et al., 2006). The 

extract and chemical components of Allium cepa linn exhibit a 

wide range of pharmacological actions, with a particular emphasis 

on their capacity to scavenge free radicals. These effects serve to 

safeguard against oxidative damage by modulating intracellular 

signals and facilitating cell survival (Dai et al., 2013). According 

to Guercio et al. (2014), recent epidemiological data presents 

strong evidence supporting the notion that the intake of onions is 

associated with a decreased risk of stomach cancer. Ige and 

Akhigbe (2012) have shown in prior research that Allium cepa has 

antagonistic properties against the harmful effects of aluminum 

chloride (AlCl3), while concurrently enhancing the antioxidant 

status and sperm quality in male rats.  

In the scrotum, the testes are a pair of egg-shaped organs that are 

hung by the spermatic cord. According to Carrau et al. (2002), 

these entities exhibit two primary roles: the synthesis of steroid 

hormones and the generation of spermatozoa. The typical 

dimensions of a testicular length are around 4-5cm, 2.5cm in 
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width, and 3cm in thickness. The weight of the testes exhibits age-

related variations, with the left testis typically positioned inferior to 

the right testis (Gray, 2005). The kidneys play a crucial role in the 

regulation of electrolyte balance in the bloodstream, as well as the 

maintenance of acid-base homeostasis (Sembulingam, 2012).  

In addition, they facilitate the elimination of waste substances from 

the bloodstream and their excretion in the urine, including 

nitrogenous urea and ammonium. The kidneys also maintain fluid 

equilibrium and control blood pressure. Additionally, they are 

accountable for the process of reabsorption pertaining to water, 

glucose, and amino acids. According to Sembulingam (2012), the 

kidneys are responsible for the synthesis of several hormones, such 

as calcitriol and erythropoietin. The kidneys are responsible for the 

synthesis of rennin, a crucial enzyme that exerts its influence on 

blood pressure via a negative feedback process. The kidneys are 

situated in the retroperitoneal area, namely in the posterior region 

of the abdominal cavity. They receive blood from the paired renal 

arteries and then empty into the paired renal veins. Nephrology is 

the scientific and medical study of kidney disorders, while renal 

physiology focuses on the study of kidney function. There exists a 

wide range of renal diseases, one of which may be attributed to the 

administration of AlCl3 and other harmful compounds (Staghanmi 

et al., 2002; Stella et al., 2005). Based on the aforementioned 

observations and potential modes of action of AcL, it is therefore 

postulated that the extract of Allium cepa linn may possess a 

protective effect against testicular and renal damage generated by 

aluminum chloride (AlCl3). The primary objective of this research 

is to document the putative protective properties of Allium cepa 

linn against testicular and renal toxicities produced by aluminum 

chloride (AlCl3).  

MATERIALS AND METHODS 

LOCATION AND DURATION OF THE STUDY 

This study was carried out in the Department of Anatomy, Nnamdi 

Azikiwe University, Nnewi Campus, Anambra State, Nigeria. The 

rats were acclimatized for a period of two weeks, after which the 

test substances were administered for 21 days. Hence, the entire 

experiment lasted for about five weeks.  

ETHICAL APPROVAL 

The research ethics committee of the Faculty of Basic Medical 

Sciences, College of Health Sciences, Nnamdi Azikiwe University 

Nnewi Campus, approved this work. 

EXPERIMENTAL PROTOCOL 

The aluminum chloride (AlCl3) was purchased from the 

biochemistry lab in the Department of Biochemistry, Nnamdi 

Azikiwe University, Nnewi Campus. T. allium cepa was randomly 

purchased from the market and identified at the herbarium of the 

Department of Botany, Nnamdi Azikiwe University, Awka, 

Anambra State. The botanical identification and authentication 

were done at the Botany Department, Faculty of Agriculture, 

Nnamdi Azikiwe University Awka, Anambra State. The feed that 

was used was normal grower mesh produce.  

The study was conducted using a sample of twenty (20) male adult 

albino Wistar rats, with weights ranging from 200 to 240 g. The 

rodents were obtained from a nearby agricultural establishment in 

Nnewi and relocated to the experimental location. The subjects 

were categorized into four groups (A to D) and accommodated in 

four conventional enclosures. An analytical weighing scale was 

used to quantify the weight of each rat. The subjects were provided 

with nourishment and hydration for a duration of fourteen days in 

order to facilitate their adaptation to the novel surroundings prior to 

the commencement of the experiment. During the time of 

acclimation, the rats were provided with a diet consisting of regular 

rats' chows with a known weight of around 100g, along with daily 

water intake. The control group was designated as Group A, whilst 

the experimental groups were designated as Groups B, C, and D. 

 EXTRACTION OF THE ORGANS AND COLLECTION OF 

SAMPLES  

After the rats were given the medication for 21 days, they were 

euthanized. The kidneys and testicles were then removed and 

preserved in normal saline to preserve their physiological state. 

Finally, they were weighed and fixed in 10% formal saline for 

histological processing. 

HISTOLOGICAL PROCEDURES/TISSUE PROCESSING: 

After determining the weight of the organs, a small section of the 

kidney and testicular tissues will be extracted. These tissues will 

then be promptly immersed in 10% formal saline solution to avoid 

autolysis and putrefaction, while also preserving the normal 

microanatomical locations of the different cell components. Tissue 

sections will be produced using typical histochemical processes 

such as fixation, dehydration, clearing, impregnation, embedding, 

sectioning, and staining (using H and E). The last step involves use 

a light microscope to capture micrographs of the relevant stained 

sections.  

STATICTICAL ANALYSIS 

The data that will be obtained will be analyzed using the statistical 

package for social sciences (SPSS) version 20.0, and the result will 

be expressed as mean ± standard error of mean (SEM). Significant 

differences in the results will be established by one-way analysis of 

variance (ANOVA), and the acceptance level of significance will 

be p< 0.05 for all the results. 

RESULTS 

PHYSICAL AND BEHAVIOURAL CHANGES 

All of the rats grew big and were in good health during the 

acclimation period. They had pink eyes, skin that was typical in 

color, and neatly laid hairs on their skin. Following the start of the 

experiment, group A, the control group, did not exhibit signs or 

symptoms. After receiving Allium cepa linn juice, group B had 

significant growth in both size and weight, as well as an increased 

demand for food. Following administration of AlCl3, group C 

exhibited significant labor breathing, stumbling, and reduced meal 

intake. In contrast, group D (which received AlCl3 and AcL 

extract) displayed a modest rise in food intake along with a 

significant increase in weight and body size. 
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BODY WEIGHT CHANGES. 

TABLE 4.2.1 Shows the effect of Allium cepa linn(red onion juice)Extract on AlCl3 induced the body weight of male Wistar rats. 

Body weight changes(g) MEAN±SEM P-VALUE T-VALUE 

Group A Initial 210.00±0.00   

Final 245.00±5.00 0.010* -7.000 

Group B Initial 230.00±10.00   

Final 280.00±10.00 0.036* -3.536 

Group C Initial  230.00±10.00   

Final 195.00±5.00 0.045* 3.130 

Group D Initial 205.00±5.00   

Final 255.00±5.00 0.010* -7.071 

Data were analyzed using Student Independent T-test and values were considered significant at P<0.05. *P<0.05 means significant. 

The results from the table above showed that there was a significant increase in body weight when comparing the initial body weight 

(210.00±0.00) to the final weight (245.00±5.00) in group A. In group B, there was a significant increase in body weight when comparing the 

initial body weight (230.00±10.00) to the final weight (280.00±10.00). For group C, there was a significant decrease in body weight when 

comparing the initial weight (230.00±10.00) to the final weight (195.00±5.00). For group D, there was a significant increase in body weight 

when comparing the initial body weight (205.00±5.00) to the final weight (255.00±11.81). 

 

Fig 4.1 Bar chart showing the Effect of Allium cepa linn(red onion juice) on AlCl3 induced  Body weight of male Wistar rats 

4.3.0 ORGAN WEIGHT CHANGES 

TABLE 4.2 Showing the effect of Allium cepa linn(red onion juice) extract on AlCl3 induced Relative Testicular weight and kidney weight of 

male Wistar Rats 

  MEAN±SEM P-VALUE F-VALUE 

 

Relative testicular 

weight 

Group A 4.57±0.01 _____  

 

 

70.330 

Group B 4.97±0.01 0.012* 

Group C 4.40±0.05 0.001* 

Group D 4.53±0.04 0.002* 

Relative kidney weight Group A 2.34±0.08 _____  

 

 

24.067 

Group B 2.35±0.03 0.001* 

Group C 2.70±0.01 0.021* 

Group D 2.28±0.11 0.160 

Data were analyzed using One way ANOVA followed by Post HOC Fisher’s LSD multiple comparism, and data were considered significant at 

P<0.05. *P<0.05 means significant and P>0.05 means not significant. 

Group A Group B Group C Group D

210 
230 230 

205 

245 
280 

195 

255 

Effect of Allium cepa linn(Red Onion 
Juice) on Aluminium Chloride Induced 

Male Body Weight 
Initial Final
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The results from the table above showed a statistically significant difference in the relative testicular weight in groups B (4.97±0.01) and D 

(4.43±0.04), similar to group A (4.57±0.01), while there was a statistically significant decrease in group C (4.40±0.05) when compared to the 

control. The result for relative kidney weight showed a significant increase in group C (2.70±0.01), an insignificant difference in group D 

(2.28±0.11), and a statistically significant difference in group B (2.35±0.03), similar to group A (2.34±0.08). 

 

Fig 4.2 Bar chart showing the Effect of Allium cepa linn(red onion juice) on AlCl3 induced  Relative testicular weight of male Wistar rats 

 

Fig 4.3 Bar chart showing the Effect of Allium cepa linn (red onion juice) on AlCl3 induced Relative kidney weight of male Wistar rats 

4.4.0 SEMEN ANALYSIS 

TABLE 4.3: Showing the effect of Allium cepa linn (red onion juice) extract on AlCl3 induced Sperm motility and sperm count of male Wistar 

Rats 

  MEAN±SEM P-VALUE F-VALUE 

Sperm Motility (%) Group A 77.50±2.50 _____  

0.857 Group B 85.00±0.00 0.320 

Group C 75.00±5.00 0.725 

Group D 77.50±7.50 1.000 

Total Sperm 

Count(x10^6) 

Group A 400.00±80.00 _____  

6.582 Group B 595.00±25.00 0.039* 

Group C 335.00±25.00 0.371 

Group D 366±26.00 0.626 

Group A Group B Group C Group D

4.57 

4.97 

4.4 

4.53 

Relative Testicular Weight(g) 

Relative testicular weight(g)

Group A Group B Group C Group D

2.34 2.35 

2.70 

2.28 

Relative Kidney Weight(g) 
Relative Kidney Weight
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Data were analyzed using One way ANOVA followed by Post HOC Fisher’s LSD multiple comparism, and data were considered significant at 

P<0.05. *P<0.05 means significant and P>0.05 means not significant. 

The results from the table above showed an insignificant increase in sperm motility in group B (85.00±0.00), an insignificant (P>0.05) decrease 

in group C (75.00±5.00), and no significant mean difference in group D (77.50±7.50) when compared to group A (77.50±2.50). There was a 

statistically significant (*P<0.05) increase in the total sperm count in group B (595.00±25.00) and an insignificant difference in group D 

(366.00±26.00) similar to the control. Also, an insignificant decrease in group C (335.00±25.00) occurred when compared to group A 

(400.00±80.00). 

 

Fig 4.4 Bar chart showing the Effect of Allium cepa linn(red onion juice) on AlCl3 induced  Sperm motility of male Wistar rats. 

 

Fig 4.5 Bar chart showing the Effect of Allium cepa linn(red onion juice) on AlCl3 induced  Sperm motility of male Wistar rats. 

 

 

 

Group A Group B Group C Group D

77.5 

85 

75 

77.5 

Sperm Motility(%) 

Sperm Motility(%)

Group A Group B Group C Group D

400 

595 

335 
366 

Total sperm count(x10^6) 
Total sperm count(x10^6)
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TABLE 4.4 Showing the effect of Allium cepa linn(red onion juice) extract on AlCl3 induced Sperm morphology of male Wistar Rats. 

SPERM MORPHOLOGY(%)    

  MEAN±SEM P-VALUE F-VALUE 

 

Normal 

Group A 86.50±1.50 _____  

1.282 Group B 87.50±2.50 0.731 

Group C 82.50±2.50 0.215 

Group D 85.00±0.00 0.610 

 

Abnormal 

Group A 13.50±1.50 _____  

1.282 Group B 12.50±2.50 0.215 

Group C 17.50±2.50 0.215 

Group D 15.00±0.00 0.610 

 

Pus cells 

Group A 1.00±0.00 ____  

4.000 Group B 0.50±0.707 0.040* 

Group C 2.00±0.00 0.116 

Group D 0.50±0.50 0.040* 

Data were analyzed using One way ANOVA followed by Post HOC Fisher’s LSD multiple comparism, and data were considered significant at 

P<0.05. *P<0.05 means significant and P>0.05 means not significant. 

The results from the table above showed that normal sperm morphology in group C insignificantly (P > 0.05) decreased, while there were 

insignificant (P > 0.05) differences in groups B and D when similar to group A (86.50±1.50). Abnormal sperm morphology in groups B and D 

decreased insignificantly (P<0.05), while there was an insignificant (P>0.05) increase in group C when compared to group A (13.50±1.50). 

There was a significant (P<0.05) decrease of pus cells in groups B and D, while there was an insignificant (P>0.05) increase in group C when 

compared to group A (1.00±0.00). 

 

Fig 4.6 Bar chart showing the Effect of Allium cepa linn(red onion juice) on AlCl3 induced Normal Sperm morphology of male Wistar rats 

Group A GroupB Group C Group D

86.5 

87.5 

82.5 

85 

Normal Sperm Morphology(%) 

Normal Sperm Morphology(%)
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Fig 4.7 Bar chart showing the Effect of Allium cepa linn(red onion juice) on AlCl3 induced Abnormal Sperm morphology of male Wistar rats. 

 

Fig 4.8 Bar chart showing the Effect of Allium cepa linn(red onion juice) on AlCl3 induced Pus Cells of male Wistar rats. 

4.5.0 ACTIVITIES OF SERUM LEVELS OF TESTOSTERONE AND INTERSTITIALCELL STIMULATING 

HORMONE(ICSH). 

TABLE 4.5: Showing the effect of Allium cepa linn(Red onion juice) extract on AlCl3 induced hormonal levels of male Wistar Rats 

  MEAN±SEM P-VALUE F-VALUE 

Interstitial Cells 

Stimulating 

Hormones(ICSH) (ng/ml) 

Group A 7.15±1.35 ______  

0.585 Group B 7.25±0.25 0.864 

Group C 5.95±0.56 0.334 

Group D 6.75±0.45 0.505 

Testosterone(ng/ml) Group A 5.30±0.90 ______  

0.044 Group B 6.15±0.55 0.212 

Group C 4.15±0.55 0.244 

Group D 5.05±0.05 0.239 

Group A Group B Group C Group D

13.5 
12.5 

17.5 

15 

Abnormal Sperm Morphology(%) 
Abnormal Sperm Morphology(%)

Group A Group B Group C Group D

1 

0.5 

2 

0.5 

Pus cells(%) 
Pus cells(%)
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Data were analyzed using One way ANOVA followed by Post HOC Fisher’s LSD multiple comparism, and data were considered significant at 

P<0.05. *P<0.05 means significant and P>0.05 means not significant. 

 The results from the table above showed an insignificant (P > 0.05) increase in ICSH concentration in groups B and D, while there was 

an insignificant decrease in group C when compared to group A (7.15±1.35). There was also an insignificant (P>0.05) increase and 

decrease of testosterone concentration in groups B and C, respectively, and a statistically significant (*P<0.05) increase in group D when 

compared to group A (5.30±0.90). 

 

Fig 4.9: Bar chart showing the Effect of Allium cepa linn(red onion juice) on AlCl3 induced serum Interstitial Cell Stimulating Hormone(ICSH) 

assay of male Wistar rats. 

 

Fig 4.10: Bar chart showing the Effect of Allium cepa linn(red onion juice) on AlCl3 induced serum testosterone assay of male Wistar rats. 

4.6.0 ACTIVITIES OF SERUM LEVELS OF UREA AND CREATININE CONCENTRATIONS 

 

 

Group A Group B Group C Group D

7.15 7.25 

5.95 
6.75 

Interstitial cell stimulating 
hormone(ICSH)ng/ml 

Interstitial cell stimulating hormone(ICSH)ng/ml

Group A Group B Group C Group D

5.3 

6.15 

4.15 

5.05 

Serum testosterone assay 

Serum testosterone assay
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TABLE 4.6: Showing the effect of Allium cepa linn(red onion juice) extract on AlCl3 induced kidney function of male Wistar Rats. 

KIDNEY FUNCTION TEST MEAN±SEM P-VALUE T-VALUE 

 

Urea concentration(mg/dL) 

Group A 7.05±0.25 _____  

1.003 Group B 6.40±0.30 0.688 

Group C 7.25±2.05 0.901 

Group D 6.90±0.40 0.226 

 

Creatinine Concentration(mg/dL) 

 

Group A 34.00±1.00 _____  

2.060 Group B 38.00±4.00 0.474 

Group C 49.50±5.50 0.086 

Group D 43.00±2.00 0.150 

One way ANOVA was used to evaluate the data, and Post HOC Fisher's LSD multiple comparism was used to determine significance (P<0.05). 

*P>0.05 indicates not significant, while *P<0.05 indicates significant. 

The results from the table above showed an insignificant decrease in urea concentration in groups B (6.40±0.30) and D (4.90±0.40), while there 

was an insignificant increase in group C (7.25±2.05) when compared to group A (7.05±0.25). There was also an insignificant increase in 

creatinine concentration, higher in group C (49.50±5.50) than in groups A (34.00±1.00), B (38.00±4.00), and D (43.00±2.00). 

 

Fig 4.11: Bar chart showing the Effect of Allium cepa linn(red onion juice) on AlCl3 induced Urea concentration of male Wistar rats 

 

Fig 4.11: Bar chart showing the Effect of Allium cepa linn(red onion juice) on AlCl3 induced Creatinine concentration of male Wistar rats. 
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4.7.0 HISTOPATHOLOGICAL FINDINGS 

PHOTOMICROGRAPH OF THE TESTIS 

 

Plate 1: Photomicrograph of testis for control group A. The section of testis (x400)(H/E)  shows  normal  testicular architecture with  

semniferous tubule(ST)  that are lined with interstitial cells of leydig(ICL),sertoli cell (sc) and   well enhanced  spermatogenesis (WES).The 

overall  feature appears  normal. 

 

Plate 2: Photomicrograph of testis for group B administered with 200mg/kgBW of Allium cepa linn only. The section of testis (x400)(H/E)  

shows   testicular tissue   with   semniferous tubule(ST)  that are lined with interstitial cells of the  leydig(ICL), sertoli cell (sc) and   well 

enhanced  spermatogenesis (WES). 

SC 
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Plate 3:Photomicrograph of testis for group C administered with 90mg/kg BWof AlCl3 only).The section of testis  (x400)(H/E)  shows   severe   

degeneration  with   severe  arrest of the spermatogenesis  (SAS), Severe distortion of the interstitial  cell of leydig (SDICL) and sertoli cell 

(SC). 

 

Plate 4: Photomicrograph of testis for group D administered with Aluminum chloride 90mg/kgBW and 200mg/kgBW of Allum cepa linn 

concomitantly. The section of testis (x400)(H/E)  shows  moderate  regeneration  with mild  distortion (MD)and  mild  spermatogenic arrest 

(MSA) and moderate distortion of interstitial  cell of ledig (SDICLs) and sertoli cell (SCs). 
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PHOTOMICROGRAPH OF KIDEYS 

 

Plate 5: Photomicrograph of kidney for control group. The section of kidney (X400) (H/E) shows normal renal architecture with glomeruli (G), 

renal tubules (RT) and tubular cell (Tc). 

 

Plate 6: Photomicrograph of kidney for group B (administered with 200mg/kgBW of Allium cepa Linn only. The  section of kidney  

(X400)(H/E) shows  mild clumping   of the  renal  tubules(MCRT) otherwise normal  with  glomeruli (G) , renal tubules (RT)and tubular cell  

(Tc) that appear normal. 
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Plate 7: Photomicrograph of kidney for group C administered with 90mg/kgBW of Aluminum chloride (AlCl3) only. The section (x400) (H/E) 

shows severe renal tissue degeneration with severe focal aggregate of inflammatory cells (SFAIC). 

 

Plate 8: Photomicrograph of kidney for group D administered with 200mg/kg BW of Aluminum chloride & Allium cepa linn.  The section 

kidney (x400)(H/E) shows  mild regeneration of renal tissue   with moderate  focal aggregate  of  inflammation ( MAIC ) and mild dilation of the 

tubules (MDT)  
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Discussion 
The impact of metals on reproductive and renal systems has been 

shown by previous studies (Mestaghanmi et al., 2002; Stella et al., 

2005). The present research seeks to determine if AcL extract may 

prevent or reduce testicular and renal damage caused by AlCl3 by 

evaluating several physical, biochemical, and histological 

parameters associated with reproductive and kidney functioning in 

intoxicated and treated rats. Weight is defined as the magnitude or 

quantity of mass or weight. In the field of science and engineering, 

the weight of an item is often defined as the gravitational force 

acting on the object (Igal, 2001). A statistically significant increase 

(p<0.05) in the mean body weight of male Wistar rats was seen in 

group A. The observed phenomenon may be attributed to 

physiological factors, since the participants were just exposed to 

water and standard rats' chows. Experimental group B, which 

received a dosage of 200 mg/kg per body weight of Allium cepa 

linn juice, exhibited a statistically significant increase in body 

weight (p<0.05) compared to the control group and the other 

experimental groups (C and D). The observed phenomenon may be 

attributed to the abundant antioxidant and biochemical constituents 

found in Allium cepa linn. This finding contradicts the results of a 

prior investigation conducted by Hosseini et al. (2016), whereby no 

statistically significant (p > 0.05) disparity in the average body 

weight of rats was seen between the control group and the group 

treated with 0.5 cm Allium cepa over a period of 30 days. The 

examination of data obtained from group C, which received a 

dosage of 90 mg/kgBW of aluminum chloride (AlCl3), 

demonstrated a statistically significant reduction in the average 

body weight in comparison to both the control group and the other 

experimental groups.  

Based on this outcome, we noted that AlCl3 caused a decrease in 

body weight in the organism. This is likely due to the animals in 

the group experiencing a decrease in appetite and a fall in their 

food consumption. The findings of Yousef et al. (2005), Khattab et 

al. (2010), and Buraimoh et al. (2011) align with the present study, 

since they observed a statistically significant decrease (p<0.05) in 

the average body weight of adult Wistar rats after exposure to 

aluminum chloride. The results of the data analysis conducted on 

group D, which received a dosage of mg/kg BW of AlCl3 and 200 

mg/kg BW of Allium cepa linn juice, indicated a statistically 

significant rise in average body weight, comparable to the control 

group. One possible explanation for this phenomenon is that 

Allium cepa linn serves as a food supplement, hence promoting 

growth. According to the US National Onion Association's study, 

Allium cepa linn extract (AclE) includes inulin and other 

antioxidants, including selenium, glutathione, vitamins A, B, and 

C, as well as flavonoids (US-NOA, 2011; Ige et al., 2017). 

The findings derived from the examination of organ weights also 

revealed statistically significant disparities across the various 

groups. Group B had a statistically significant (p<0.05) elevation in 

the relative weights of the testicles and kidneys when compared to 

the control group. The administration of AlCl3 at a dosage of 90 

mg/kgBW to group C resulted in a substantial reduction (p<0.05) 

in testicular weight and a significant increase (*p<0.05) in kidney 

weight. The observed reduction in testicular weight indicates that 

the application of AlCl3 resulted in significant histopathological 

damage. This damage manifested as alterations in the typical 

structure of the testes, accompanied by severe tissue degeneration 

and apoptosis of the interstitial cells of leydig and Sertoli cells. 

Notably, there was no evidence of inflammation. Consequently, the 

tissues underwent shrinkage, leading to a decrease in testicular 

weight. This assertion is supported by prior research conducted by 

Yousef et al. (2005) and Khattab et al. (2010), which documented a 

decrease in both body weight increase and testicular weight after 

treatment with AlCl3. The increase in kidney weight might perhaps 

be attributed to changes in kidney architectures characterized by 

significant renal tissue regeneration and the presence of a 

concentrated cluster of inflammatory cells, leading to 

inflammation. According to Yousef (2014), it has been shown that 

AlCl3 has the ability to generate oxidative stress in many organs of 

rabbits, including the kidney. This finding contradicts the results of 

prior research conducted by Mussi et al. (1987), McLaughlin et al. 

(1962), and Steinhagen et al. (1978), which indicated that there 

was no statistically significant disparity in kidney weights between 

rats treated with AlCl3 and the control group. Group D was 

administered a dosage of 90 mg/kg of AlCl3 and 200 mg/kg of 

AcL. The effects of these treatments were shown to be statistically 

significant, comparable to those seen in group A. The suppressed 

or averted inflammation in the group might be attributed to the 

anti-oxidant and anti-inflammatory activities of Allium cepa linn 

extract. This finding aligns with the previous research conducted 

by Griffiths et al. (2002), which documented the beneficial 

properties of Allium cepa linn (commonly known as red onions) in 

therapeutic contexts. These properties include strong anti-

inflammatory, anti-carcinogenic, hypolipidemic, anti-thrombotic, 

anti-asthmatic, anti-bacterial, and antifungal antioxidant effects.  

The current research observed a statistically significant increase 

(*P<0.05) in sperm motility, total sperm count, and normal sperm 

morphology data analysis in groups B (given with 200 mg/kgBW 

of AcL juice alone) and C (provided with 90 mg/kgBW of AlCl3 

only), respectively. The observed decline in sperm parameters 

within Group C may be attributed to the induction of oxidative 

stress by AlCl3, resulting in a subsequent decrease in sperm 

quality. Consistent with previous research conducted by Hovatta et 

al. (1998), Singh et al. (1998), and Yousef et al. (2007), it has been 

shown that rats treated with AlCl3 exhibit reduced sperm motility, 

count, and viability. The observed decline in sperm count in rats 

given with AlCl3 may be attributed to a drop in gonadotropins and 

testosterone levels, since these hormones play a crucial role in the 

process of spermatogenesis. Luteinizing hormone (LH) induces the 

secretion of testosterone from the interstitial cells of leydigs. This 

testosterone, in conjunction with interstitial cell stimulating 

hormones (ICSH), also known as follicle-stimulating hormone 

(FSH) in females, plays a crucial role in the stimulation of 

spermatogenesis (Sembuligam, 2004).  

The decrease in these hormones in rats treated with AlCl3 resulted 

in a reduced sperm count. The observed decrease in motility and 

viability, along with the presence of heightened morphological 

abnormalities, in rats treated with AlCl3 may be linked to an 

elevation in nitric oxide levels induced by AlCl3. Previous studies 

have indicated that this elevation leads to a decrease in the rate and 

motility of sperm cells, as well as an increase in morphological 

abnormalities (Latchoumycandane et al., 2002). The data analysis 

of sperm motility revealed a substantial increase (p<0.05) in both 

total sperm count and normal sperm morphology in group D that 

received simultaneous administration of AlCl3 and AcL extract. 

The presence of biochemical ingredients (US-NOA, 2011, Ige et 

al., 2017) and flavonoid is likely responsible for this phenomenon, 
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as seen in the phytochemical study of Allium cepa linn (Oyewusi 

et al., 2015). Onion (Allium cepa) is a very abundant source of 

flavonoids in the human diet (Lachman et al., 2003). Flavonoids 

have potent antioxidant properties as a result of their capacity to 

effectively eliminate free radicals originating from fatty acids and 

oxygen. This finding aligns with prior research conducted by 

Griffiths et al. (2002), Rajeev and Narmada (2006), and Yang et al. 

(2006), which indicated that the abundant chemical and antioxidant 

characteristics of Allium cepa have the potential to safeguard DNA 

and other crucial molecules against oxidative harm. Consequently, 

these properties may enhance sperm health parameters, leading to 

an increase in male fertility rates. The study of abnormal sperm 

morphology and Pus cells data revealed a statistically significant 

(p<0.05) decrease in groups B and D, whereas a statistically 

significant increase was detected in group C compared to the 

control group. The observed increase in group C, which was 

supplied with a dosage of 0.2 ml of AlCl3, is likely attributed to a 

decrease in sperm motility and viability, as previously mentioned. 

This is corroborated by the prior investigation conducted by 

Latchoumycandane et al. in 2002.  

The analysis of data in ICSH and Testosterone showed a notable 

reduction in group C when given a dosage of 90 mg/kgBW of 

AlCl3. However, there was no significant difference (p > 0.05) 

seen in groups B (treated with a dosage of 200 mg/kgBW of AcL 

extract) and D (treated with both AlCl3 and AcL extracts at the 

same time). The significant decrease in serum testosterone and 

ICSH levels in group C may indicate a disruption in the 

functionality of the Leydig cells. The results of our study are 

supported by the findings of Yakubu et al. (2017), who also 

observed a substantial decrease in blood levels of LH, FSH, and 

testosterone in adult rats after oral administration of aluminum 

chloride. According to Guo et al. (2005), it has been proposed that 

aluminum intoxication might lead to the generation of nitric oxide 

(NO), which has the potential to inhibit the synthesis of 

testosterone. In a similar vein, Dobashi et al. (2001) also noted that 

the suppressive impact of nitric oxide (NO) on Leydig cells has the 

potential to impede the production of testosterone. The potential 

reduction in testosterone synthesis after aluminum exposure might 

be attributed to the reduced activity of the 17-ketosteroid reductase 

enzyme, which is responsible for converting androstenedione into 

testosterone (Busselberg et al., 1994; Mills et al., 1994; Yousef et 

al., 2005). This finding suggests a potential connection between the 

reduction in FSH and LH levels and the inhibitory effect of 

aluminum on calcium channels. This inhibition hinders the 

production of gonadotrophins from the hypothalamus, since the 

hypothalamus relies on calcium ions for the release of 

gonadotrophin-releasing hormone (GnRH).  

The examination of urea and creatinine data revealed that AlCl3 

caused a substantial increase in urea and creatinine levels. There 

was no statistically significant difference seen in the blood levels 

of urea and creatinine concentration between the test group (group 

B) treated just with Allium cepa linn extract and group D treated 

with both AlCl3 and Allium cepa linn extract simultaneously, as 

compared to the control group. The observed elevation in urea and 

creatinine levels within the group treated with AlCl3 may be 

attributed to the oxidative stress induced by AlCl3, resulting in 

compromised renal function. This finding aligns with the prior 

research conducted by Ige and Aiyeola (2017), which 

demonstrated a significant elevation in serum urea and creatinine 

levels in rats exposed to aluminum. The combination of Allium 

cepa and AlCl3 poses an overwhelming challenge for human 

beings (Krewski et al., 2007). The concurrent administration of 

Allium cepa to rats exposed to aluminum effectively reduces the 

notable elevation in blood urea and creatinine levels. This finding 

aligns with a prior investigation conducted by Ige and Aiyeola 

(2017), which documented a reduction in higher levels of urea and 

creatinine concentration.  

Histopathological analysis of animal tissues plays a crucial role in 

evaluating the reproductive and renal hazards associated with these 

conditions. When evaluating the toxicity of male reproduction, it is 

recommended to utilize the testis as the most sensitive endpoint. 

(Turner et al., 2007). The control group's photomicrograph 

exhibited typical testicular structures characterized by interstitial 

cells composed of Leydig and Sertoli cells. The general 

characteristics are accurately depicted. Group B, treated with 

Allium cepa Linn, had intact architectural testicular tissues that 

were bordered with interstitial cells of leydig and sertoli cells. 

Additionally, there was a notable improvement in spermatogenesis. 

The potential beneficial outcomes reported might perhaps be 

attributed to the abundant biochemical and antioxidant 

characteristics of Allium cepa linn extract, as shown by previous 

studies (Lachman et al., 2003; US-NOA, 2011; Ige et al., 2017).  

The histopathological analysis of the testis showed significant 

changes in group C treated with AlCl3. The observed changes 

include the degradation of spermatogenic cells, reduction in size of 

seminiferous tubules, thinning of the germinal epithelium, 

exfoliation of germ cells, depletion of spermatozoa from the 

lumina, significant deformation and shedding in the germinal 

epithelium, and degeneration of Leydig cells. This finding aligns 

with prior research conducted by Khattab et al. (2010), Nuhair 

(2015), and Yakubu et al. (2017), which documented comparable 

histological alterations in rats and mice exposed to aluminum. 

According to Mayas et al. (2005),  

Oxidative stress may lead to histological alterations in testicular 

tissue by causing cellular harm and hindering the steroidogenic 

activity of Leydig cells. Investigations conducted on animal 

subjects subjected to arsenic treatment have shown a comparable 

correlation between testicular damage and oxidative stress induced 

by free radicals. The studies conducted by Morakinyo et al. (2010), 

Predes et al. (2011), Dorostghoal et al. (2013), Kalender et al. 

(2013), and Pandey and Jain (2015) have examined the effects of 

cadmium, lead, mercury, and molybdenum. According to the 

findings of Ige and Akhigbe (2012), the infiltration of aluminum 

across the blood-testis barrier has the potential to induce 

modifications in spermatogenic cells. Aluminum's direct impact on 

Sertoli cells has the potential to disrupt intercellular bridges, 

resulting in the exfoliation of germ cells. According to the findings 

of Kim et al. (2001), the inhibition of a cell adhesion protein, 

namely cadherin, in Sertoli cells resulted in an augmented shedding 

of seminiferous epithelial cells, ultimately resulting in tubular 

atrophy. The effects found on germ cells are likely attributed to 

heightened levels of oxidative stress and lipid peroxidation, 

resulting in significant death of germ cells. Previous studies have 

shown comparable instances of apoptosis and necrosis in germ 

cells inside the testis of animals subjected to aluminum treatment 

(Yousef et al., 2009; Khattab et al., 2010). The photomicrograph of 

group D, which was treated simultaneously with AlCl3 and Allium 

cepa linn extract, exhibited a moderate level of germ cell 

regeneration, a moderate degree of distortion in the interstitial cells 
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of leydig and sertoli cells, and a modest level of distortion and 

spermatogenic arrest.  

The histopathological analysis of the kidney showed changes in the 

structure of the kidney in group C treated with AlCl3. This 

included significant regeneration of renal tissue, accompanied by a 

concentrated cluster of inflammatory cells. This may be attributed 

to the harmful impact caused by the oral administration of AlCl3. 

This finding contradicts the results of the prior research. 

Steinhagen et al. (1978) reported that the kidneys of group B 

exhibited little glomerulus-induced aggregation of the renal 

tubules, but the tubular cells seemed to be within normal 

parameters. The kidneys of Hartley guinea pigs exposed to AlCl3 

did not exhibit any histopathological changes.Group D exhibited a 

minor degree of renal regeneration accompanied by a considerable 

concentration of inflammation in a specific area. The possible 

antioxidant and anti-inflammatory properties of Allium cepa linn 

extract have been suggested by Griffith et al. (2002).  

CONCLUSION 
Based on the findings, it was observed that AlCl3 had adverse 

effects on testicular and renal parameters in adult Wistar rats. The 

medicinal qualities of onion juice mitigated these effects. 

Therefore, the findings of this investigation indicate that the 

administration of AcL (Red Onion Juice) extract has protective 

properties against testicular and renal damage generated by AlCl3. 

RECOMMENDATION 

So I can say that to eliminate the potential hazards of AlCl3 on 

male reproductive and renal function, it is better to consume this 

vegetable plant, ‘Allium cepa Linn', that is rich in natural 

antioxidant potential. I also recommend that further research be 

carried out on the effect of this compound (AlCl3) on other vital 

organs like the lung, pancreas, spleen, etc. 
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