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Abstract— Background: Solanum aethiopicum (SA), commonly known as garden egg or eggplant can be eaten either fresh or cooked and has a 

wide acceptance and large history of consumption in West Africa. This study focused on interventions of the hydroethanolic fruit extract of S. 

aethiopicum (SA) on lead-induced testicular toxicity in adult male Wistar rats. Methods: Twenty-five (25) adult male Wistar rats were randomly 

divided into five groups (1-5) of five (5) rats per group. Group 1 served as the control and was given 10 ml/kg/day of distilled water only, Group 

2 received 10mg/kg body weight (B.W) of lead acetate only, Group 3 received 100 mg/kg B.W SA and 10mg/kg B.W of lead acetate (Pb), Group 

4 received 200 mg/kg B.W of SA and 10mg/kg B.W of lead acetate while Group 5 received 300 mg/kg B.W of SA and 10mg/kg B.W of lead 

acetate. The administration of the extract was done using gastric gavage once a day, for thirty (30) consecutive days. Semen analysis (to assess 

sperm parameters such as sperm count, sperm motility, sperm viability and normal morphology), Testicular weight and testicular histology 

were assessed. Testicular oxidative stress markers, such as Malondialdehyde, Superoxide dismutase, Catalase and reduced Glutathione were 

also assessed. Results: Lead acetate caused a significant decrease in the sperm parameters and testicular antioxidant markers. It also caused a 

significant distortion of the histology of the testes and an insignificant decrease in testicular weight. The hydroethanolic fruit extract of SA 

however was found to cause an increase in testicular weight, enhanced sperm parameters, increase in the antioxidant parameters and a 

decrease in Malondialdehyde in all the lead-treated groups. There was also a marked improvement in the testicular histology after SA 

administration. Conclusion: It was concluded that S. aethiopicum fruit offers protection against free radical mediated oxidative stress of rats 

with lead induced testicular toxicity. 
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I. INTRODUCTION  

ead (Pb) is a heavy metal that has been abundantly 

used by humans for centuries. Humans are 

constantly being exposed to lead through the 

environment due to its wide range of applications in 

industries, cosmetics, and medicine. [1] Lead exposure causes 

numerous adverse effects on health including developmental 

neurotoxicity and toxicity to the blood, kidneys and endocrine 

systems. [2] Lead has also been reported in various studies to 

cause deleterious effects on the entire reproductive function. 

For instance, lead was found to cause a decline in the activities 

of testicular key steroidogenic enzymes with a significant 

depletion in cholesterol, ascorbic acid and reduced glutathione 

contents in lead-treated animals. [3] It has also been found to 

cause an undesirable alteration in sperm motility and viability, 

acrosome reaction, chemiotaxis [4] semen quality [5] and 

structural abnormality in rats. [6] Lead has also been found to 

cause a significant decline in the testicular level of Glutathione 

peroxidase (GPx), Catalase (CAT), and Superoxide dismutase 

(SOD) and a corresponding elevation of the level of 

malondialdehyde (MDA) in both the plasma and tissue in lead 

treated animals. [7, 8] The administration of lead to 

experimental animals has been found to result in the lumens 

devoid of sperm in testicular architecture [9], conspicuous 

degenerative changes in the testis [10], seminiferous epithelium 

degeneration, a significant reduction in the number of 

epithelium spermatozoa [11], sharp depressions, membrane 

folding and granularity at sperm head surfaces. [12] Several 

studies indicate that one possible mechanism of action of lead 

toxicity is the production of reactive oxygen species (ROS). 

Accumulation of lead in the cells has been found to severely 

affect the mitochondria and alter its normal function by 

inducing oxidative stress, a predominant reason for the 

reduction of cellular anti-defense mechanism. However, the 

complete mechanism of lead toxicity has remained complex. 
[13-15] 

Solanum aethiopicum (egg plant), is a popular traditional 

vegetable in tropical Africa, which is grown principally for its 

leaves and fruits. [16] The fruits of S. aethiopicum can either be 

eaten fresh or steamed, pickled, boiled and used in preparing 

stews with other vegetables or meat. [16] It has been 

documented that almost all its parts are useful for nutritional, 

medicinal, cosmetics and industrial uses. [17] It is variously 

named in different tribes in Nigeria. For instance, the Igbos 

call the fruit "Aṅara" "Afufa" or "Mkpuruofe", the Yorubas 

call it "Igbagba" while the Hausas call it "Dauta". [18] This 

study was therefore aimed at establishing the potential of the 

hydroethanolic fruit extract of S. aethiopicum (SA) to 

ameliorate lead induced testicular toxicity in adult male Wistar 

rats.  

II. MATERIALS AND METHODS 

Plant collection and Preparation of plant extracts 

Fresh and healthy fruits of Solanum aethiopicum were 

collected from a farm in Omuokiri in Aluu, Port Harcourt, 

Rivers State, Nigeria. The plant was identified and 
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authenticated by Dr Suleiman, a plant taxonomist from the 

Department of Pharmacognosy and Phytotherapy in the 

faculty of Pharmaceutical Sciences, University of Port 

Harcourt. The sample was given the voucher number: 

UPHS0474. 

The identified fruits were washed and then ground fresh to 

form a paste. The maceration method was used for the 

extraction. About 1000 grams of the fruit of the plant after 

weighing were dissolved in 80% ethanol and 20% water, 

making up to 2000ml of Hydroethanol, for 72 hours in an 

extraction vessel well-kept in an air light cupboard. The 

filtration was done using a glass funnel, 1000ml beaker and 

Whitman filter paper. The funnel was placed in the beaker. 

The filtrate was carefully poured into the funnel which filters 

through the funnel into the beaker. The extraction after 

filtration was dried using a rotary evaporator which separates 

the solvent from extract leaving it in a liquid form, which was 

then completely dried on a steam bath at a temperature of 

45ºc. 

The twenty-five (25) male Wistar rats used for this study 

were divided into five (5) groups with each group containing 

five (5) rats as shown in the table below. 

At the expiration of 30 days of oral administration, three 

(3) rats from each group were sacrificed using chloroform 

anesthesia. The testes were harvested and weighed while 

semen was obtained from the testes for the analysis of sperm 

parameters (Sperm count, sperm motility, sperm viability and 

Sperm morphology) and testicular antioxidant markers. The 

testes harvested were also stained with haematoxylin and 

eosin for histopathological examination through light 

microscope by the usual method described by other 

researchers. [19] 

 
TABLE 1: Experimental Design of the Study. 

S/N Groups Substance Administered 

1 Group 1 10ml/kg distilled water only 

2 Group 2 10mg/kg BW lead acetate only 

3 Group 3 
100mg/kg BW hydro-ethanol extract of fruit of SA  + 

10mg/kg BW lead acetate 

4 Group 4 
200mg/kg BW hydro-ethanol extract of fruit of SA  + 

10mg/kg BW lead acetate 

5 Group 5 
300mg/kg BW hydro-ethanol extract of fruit of SA  + 

10mg/kg BW lead acetate 

 

Ethical approval was obtained from the research Ethics 

committee unit of University of Port Harcourt 

(UPH/CEREMAD/REC/MM81/009). The statistical analysis 

was done using the SPSS version 20.0. The results were 

analysed using ANOVA with a significant difference at 

p<0.05. LSD comparison was used for the post hoc test, to test 

for significant differences between the lead group and the 

control group and between the other groups and the lead 

group. The results were presented as mean ± SEM. 

 

III. RESULTS 

TABLE 2: Effects of Lead Acetate and SA treatment on Sperm parameters for 30 days. 

Groups 
Sperm viability               

(%) 

Normal 

morphology (%) 

Sperm motility       

(%) 

Sperm count 

(Million/ml) 

1 (control) 88.33±4.41 83.88±4..32 88.33±4.41 61.00±4.93 

2 (10mg/kg of lead acetate only) 56.67±4.41 54.76±4.10 70.00±2.89 34.67±2.91 

Group 1- group 2 31.66* 29.12* 18.33* 26.33* 

3 (100mg/kg SA +10mg/kg of lead 

acetate) 

66.67±1.67 57.78±2.83 78.33±4.41 42.00±3.06 

Group 3- group 2 10.00 3.02 8.33 7.33 

4 (200mg/kg SA +10mg/kg of lead 

acetate) 

78.33±4.41 60.02±3.43 83.33±4.41 43.33±5.36 

Group 4- group 2 21.66** 5.26** 13.33** 8.66 

5(300mg/kg SA +10mg/kg of lead 

acetate) 

79.65±4.41 64.21±3.95 91.67±3.33 47.67±2.96 

Group 5- group 2 22.98** 9.45** 21.67** 13.00** 

The data are presented as the mean ± SEM with * denoting significant differences with respect to the control while ‘**’ denote significant differences with respect 

to the lead group, at p<0.05. 

 
TABLE 3: Effects of Lead Acetate and SA treatment on Testicular Antioxidant markers after 30 days. 

Groups MDA (mg/ml) SOD (mg/ml) GSH(mg/ml) CAT (mg/ml) 

1 (control) 78.26±0.80 123.33±6.01 53.67±3.18 133.15±0.52 

2 (10mg/kg of lead acetate only) 79.56±0.47 85.67±4.98 36.00±2.31 121.01±5.17 

Group 1- group 2 - 1.30 37.66* 17.67* 12.14* 

3 (100mg/kg SA +10mg/kg of lead acetate) 73.03±1.94 100.00±1.16 38.67±2.33 124.29±5.68 

Group 3- group 2 - 6.53** 14.33** 2.67 3.28 

4 (200mg/kg SA +10mg/kg of lead acetate) 70.59±3.37 109.00±7.37 41.33±1.86 133.47±2.47 

Group 4- group 2 - 8.97** 23.33** 5.33 12.46** 

5(300mg/kg SA +10mg/kg of lead acetate) 67.17±1.53 111.00±4.36 47.67±1.45 139.48±2.50 

Group 5- group 2 -12.39** 25.33** 11.67** 18.47** 

The data are presented as the mean ± SEM with * denoting significant differences with respect to the control while ‘**’ denote significant differences with respect 

to the lead group, at p<0.05. 
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TABLE 4: Effects of Lead Acetate and SA treatment on Testicular weight 

after 30 days. 

Groups Testicular weight (g) 

1 (control) 1.56±0.07 

2 (10mg/kg of lead acetate only) 1.46±0.08 

Group 1- group 2 0.10 

3 (100mg/kg SA +10mg/kg of lead acetate) 1.56±0.06 

Group 3- group 2 0.10 

4 (200mg/kg SA +10mg/kg of lead acetate) 1.59±0.0.08 

Group 4- group 2 0.13 

5(300mg/kg SA +10mg/kg of lead acetate) 1.63±0.12 

Group 5- group 2 0.17** 

The data are presented as the mean ± SEM with ** denoting significant 

differences with respect to the lead group, at p<0.05. 
 

 
Plate 1: Photomicrograph of a section of the Testes of rat of Group 1 after 30 

days. It reveals histologically normal testis with intact seminiferous tubules 
containing Spermatogonia (SPG), spermatocytes (SPC) and spermatozoa 

(SPZ), surrounded with a basement membrane (BM) and interstitial spaces 

(ISS) containing Leydig cells 
Stain: H & E. Magnification: X 400. 

 

 
Plate 2: Photomicrograph of a section of the Testes of rat of Group 2 after 30 

days of lead administration. It reveals histologically distorted testis with; 

denatured spermatozoa, spermatocytes (SPC) and spermatogonia (SPG). 
Stain: H & E. Magnification: X 400. 

 

 

Plate 3: Photomicrograph of a section of the Testes of rat of Group 3 after 30 

days of lead administration. It reveals a histologically normal testis with intact 
seminiferous tubules containing SPG, SPC and SPZ, surrounded with BM and 

interstitial spaces (ISS) containing Leydig cells. 

Stain: H & E. Magnification: X 400. 
 

 
Plate 4: Photomicrograph of a section of the Testes of rat of Group 4 after 30 
days of lead administration. It reveals histologically normal testis with intact 

seminiferous tubules containing SPG, SPC and SPZ, surrounded with BM and 

interstitial spaces (ISS) containing Leydig cells 
Stain: H & E. Magnification: X 400. 

 

 
Plate 5: Photomicrograph of a section of the Testes of rat of Group 5 after 30 

days of lead administration. It reveals histologically normal testis with intact 
seminiferous tubules (containing SPG, SPC and SPZ, surrounded with BM) 

and interstitial spaces (ISS), containing Leydig cells 

Stain: H & E. Magnification: X 400. 

IV. DISCUSSION OF RESULTS 

Effects of lead acetate and SA treatment on Sperm parameters 

after 30 days.  

The effects of the hydroethanolic fruit extract of Solanum 

aethiopicum on sperm parameters is shown in table 2. It 

revealed a statistically significant decrease (P<0.05) in sperm 

viability, sperm motility, normal morphology and sperm count 

in the lead group when compared with the control.  There was 

however a significant increase in sperm viability (in groups 4 

and 5), normal morphology (in groups 4 and 5), sperm 

motility (in groups 4 and 5) and sperm count (in group 5), all 

with respect to the lead treated group (group 2). This means 

that to a large extent the extract in a dose-dependent manner 

demonstrated the ability to ameliorate or reverse the damage 

done on the sperm parameters by lead. 

In the present study, the significant decrease in sperm 

viability, sperm motility, percentage of sperm with normal 

morphology and sperm count in the rats following exposure to 

lead acetate, implies that lead may interfere with 
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spermatogenesis by crossing the blood-testis barrier and 

gaining access to the germinal cells. [20] The spermatozoa 

membranes are reportedly rich in polyunsaturated fatty acids, 

making them susceptible to reactive oxygen species (ROS) 

attack and lipid peroxidation as a result of exposure lead. [21] It 

has been established that lipid peroxidation reaction causes 

membrane damage which ultimately leads to a decrease in 

sperm motility, presumably by a rapid loss of intracellular 

ATP and an elevation in various degrees of defect in sperm 

morphology. [22, 23]  

Several active components in SA account for its ability to 

scavenge ROS generated by lead, reduce lipid peroxidation 

and enhance the activity of testicular antioxidant enzymes 

resulting in protection against lead-induced testicular toxicity, 

which manifests mostly in an increase in sperm abnormalities. 
[24, 25, 26] Apart from the ability to scavenge ROS generated by 

lead, the results of this study indicate that the fruit extract of 

Solanum aethiopicum has an effect on the mitochondria found 

in the body of the spermatozoon where energy is being 

synthesized in the form of adenosine triphosphate (ATP), 

which increases the sperm motility. [27] The antioxidative 

properties of SA may therefore play a positive role in the 

defense against oxidative stress induced by lead acetate.   

Effects of Lead Acetate and SA treatment on Testicular 

Antioxidant markers after 30 days. 

The effects of the hydroethanolic fruit extract of Solanum 

aethiopicum on testicular oxidative stress markers is shown in 

table 3. It revealed a statistically significant decrease (P<0.05) 

in the concentrations of superoxide dismutase (SOD), reduced 

glutathione (GSH) and catalase (CAT) in the lead group when 

compared with the control while there was an insignificant 

elevation of the level of malondialdehyde (MDA) in the lead 

group when compared with the control group. There was also 

a significant decrease in the concentration of MDA (in groups 

3, 4 and 5), significant increase in SOD (in groups 3, 4 and 5), 

GSH (in group 5) and CAT (in groups 4 and 5), all with 

respect to the lead treated group (group 2). This means that the 

extract in a dose-dependent manner was able to reverse the 

damage done on the oxidative stress markers by lead. 

In this study, the administration of lead acetate is 

associated with increased levels of oxidative stress and 

decreased levels of testicular antioxidants (GSH, SOD and 

CAT). The decrease in SOD, CAT and GSH levels in the testis 

suggests the toxic effects of lead in the experimental rats 

(group 2). The administration of Solanum aethiopicum (SA) 

fruit countered the action of lead on testicular cells thereby 

mitigating the decrease in the level of the testicular antioxidant 

markers. Since it is well established that GSH mediates in the 

detoxification of chemically reactive metabolite in drug-

induced toxicity, it then follows that an increase in lipid 

peroxidation and decreased synthesis of GSH caused by lead, 

would cause a decrease in GSH levels. [28-29] This therefore 

implies that an increase in the antioxidant enzyme activities 

(SOD, CAT and GSH) after administration of SA might 

contribute to ameliorating oxidative stress.  

MDA is a known biomarker of lipid peroxidation and 

oxidative stress.  The elevated level of MDA in the testicular 

tissue associated with the administration of lead acetate in this 

study is an important indication of lipid peroxidation as 

reported by other researchers. [30] The administration of a 

combination of SA and lead acetate in groups 3 to 5 was found 

to attenuate the lead-induced increase in MDA, indicating that 

SA is rich in antioxidant constituents such as phenol, ascorbic 

acid and flavonoids. [31-33] It can be inferred that these rich 

antioxidant constituents of SA boosted the testicular 

enzymatic antioxidants to effectively scavenge the free 

radicals preventing lipid peroxidation, therefore reducing the 

lead-induced toxicity. 

Effects of lead acetate and SA treatment on Testicular weight 

after 30 days. 

The effects of the hydroethanolic fruit extract of Solanum 

aethiopicum on testicular weight is shown in table 4. It 

revealed an insignificant decrease (P>0.05) in the testicular 

weight in the lead group when compared with the control and 

a statistically significant increase (P>0.05) in the testicular 

weight in group 5 with respect to the lead treated group. A 

higher dose of the extract was therefore able to ameliorate the 

damage done on the weight of the testes by lead. 

The testis and other reproductive organs are structurally 

and physiologically dependent upon the concentration of 

testosterone and other androgens. The observable increase in 

testicular weight in group 5 can therefore be attributable to 

increase in the levels of testosterone and other androgens by 

the extract. This is true because studies have shown that the 

level of androgen is positively correlated with the weight of 

the testis and epididymis. [34] This therefore implies that any 

significant reduction in testicular weight (as seen in the lead 

only treated group), can be attributable to a change in the 

androgen content. This is because the testosterone among 

other roles stimulates the growth and secretory activity of the 

reproductive organs.[35-36] The increase in testicular weight 

observed in the study may also be due to the ability of the 

extract to cause an increase in the secretion of seminiferous 

fluid, which has been found to contribute substantially to the 

testicular weight. [37] Again, it has been reported that 

alterations in spermatogenesis is usually accompanied by 

alterations in testicular weight and that a reduction in the 

testicular weight is related to a decrease in the number of 

spermatids and spermatozoa present in the tissues. [38] This is 

true because a greater part of the testicular weight is 

contributed by the number of spermatids and spermatozoa 

present. [39-40] The observed significant increase in testicular 

weight found in this study could therefore be due to increased 

spermatogenic activities. 

Effects of the extract on the histology of the testis after 30 days 

of administration following lead-induced toxicity. 

The effects of the hydroethanolic fruit extract of Solanum 

aethiopicum on testicular histology is presented in plates 1 to 

5. It revealed a histologically distorted testis with denatured 

spermatozoa, spermatocytes (SPC) and spermatogonia (SPG) 

in the lead treated group with respect to the control group and 

a histologically normal testis with intact seminiferous tubules 

(containing SPG, SPC and SPZ, surrounded with BM), in 
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groups 3 to 5, with respect to the lead only treated group 

(group 2). This implies that the extract was able to reverse the 

histological distortion caused by lead.  

In this study, lead acetate treatment caused the 

degeneration of the spermatogenic cells of the germinal 

epithelium, denatured spermatozoa, spermatocytes (SPC) and 

spermatogonia (SPG). It has been established that testosterone 

(produced by the interstitial cells of Leydig) is a necessary 

prerequisite for the maintenance of the process of 

spermatogenesis. [41] Reduced cellularity of the testicular 

interstitium has been associated with a decrease in serum level 

of testosterone resulting in poor spermatogenesis. [20] 

The outcome of this research corroborates that of other 

researchers, which reported that the aqueous extract of 

Solanum melongena (another species of garden egg) fruit did 

not induce any 

lesion in the histology of the testes after twenty-eight days 

of administration. [42] This can be attributable to the 

antioxidant property of the fruit since it has been reported that 

Plants which contain flavonoids are effective in the prevention 

of lesion, mainly because of their antioxidant properties. [43] 

It was observed from this study that in the groups that SA 

was administered with lead acetate (groups 3 to 5), the 

testicular histology was protected from the harmful effects of 

the lead. This protective nature of SA is facilitated by the 

presence of the antioxidant constituents such as ascorbic acid 

and flavonoids, which are known for their protection of cell 

membranes and scavenging effects on free radicals and 

increased testosterone synthesis by the interstitial cells of 

Leydig. [44-45] 

V. CONCLUSION 

We therefore conclude from this study that lead acetate 

caused a decrease in sperm parameters, testicular antioxidant 

markers, testicular weight and a distortion or lesion in the 

testicular histological architecture. However Solanum 

aethiopicum fruit when co-administered with lead caused an 

increase in sperm parameters, testicular antioxidant markers 

and the testicular weight and protected the cytoarchitecture of 

the testis from distortion due to the harmful effect of lead 

acetate. Solanum aethiopicum attenuates lead-induced 

testicular toxicity through an antioxidant system of activities. 

We can therefore infer from our findings that Solanum 

aethiopicum fruit has pro-fertility properties which may be 

beneficial to those who consume it, especially those who are 

constantly exposed to lead pollution. 

VI. ACKNOWLEDGEMENTS 

The authors would like to express their warm appreciation 

to the AimPath Diagnostic and Research Centre for their 

contribution in the sperm analysis and laboratory preparation 

of the testicular histological slides. 

Competing Interests 

No competing interests exist. 

REFEERENCES 

1. Lansdown R and Yule W (1986). The lead debate: the environment, 

toxicology and child health. Croom Helm Ltd. Beckenham, Kent 286. 

2. Sanborn MD, Abelsohn A, Campbell M and Weir E (2002). Identifying 
and managing adverse environmental health effects: Lead exposure. 

Can. Med. Assoc. J.166, 1287–1292. 

3. Pillai P, Pandya C, Bhatt N and Gupta SS (2010). Biochemical and 
reproductive effects of gestational/lactational exposure to lead and 

cadmium with respect to testicular steroidogenesis, antioxidant system, 

endogenous sex steroid and cauda-epididymal functions. Andrologia. 44, 
92–101. 

4. Gandhi J (2017). Impaired hypothalamic-pituitary-testicular axis 

activity, spermatogenesis, and sperm function promote infertility in 
males with lead poisoning. Zygote. 1–8. 

5. Pant N (2014). Reproductive toxicity of lead, cadmium, and phthalate 

exposure in men. Environ. Sci. Pollut. Res. 21: 11066–11074. 
6. Gautam AK, Agarwal K, Shah BA, Kumar S and Saiyed HN (2001). 

Lead induced spermatoxicity in mouse and MPG treatment. J. Environ. 

Biol. 22, 287–291. 
7. Dorostghoal M, Seyyednejad SM and Jabari A (2013). Protective effects 

of Fumaria parviflora L. on lead-induced testicular toxicity in male rats. 
Andrologia.46: 437–446. 

8. Salawu EO (2009). Tomato (Lycopersicon esculentum) prevents lead-

induced testicular toxicity. J. Hum. Reprod. Sci. 2:30–4. 
9. Anjum MR, Madhu P, Reddy KP and Reddy PS (2017). The protective 

effects of zinc in lead-induced testicular and epididymal toxicity in 

Wistar rats. Toxicol. Ind. Health. 33: 265–276. 
10. Batra N, Nehru B and Bansal MP (2004). Reproductive potential of male 

Portan rats exposed to various levels of lead with regard to zinc status. 

Br. J. Nutr. 91: 387–391. 
11. Ayinde OC, Ogunnowo S and Ogedegbe RA. (2012). Influence of 

Vitamin C and Vitamin E on testicular zinc content and testicular 

toxicity in lead exposed albino rats. BMC Pharmacol. Toxicol.13:17. 
12. Naha N, Bhar RB, Mukherjee A, Amal A and Chowdhury R (2005). 

Structural alteration of spermatozoa in the persons employed in lead acid 

battery factory. Indian j physiol Pharmacol. 49: 153–162. 
13. Lockitch G (1993). Perspectives on lead toxicity. Clin. Biochem.26: 

371–381. 

14. Ahamed M and Siddiqui, M.K (2007). Low level lead exposure and 
oxidative stress: Current opinions. Clin. Chim. Acta. 383, 57–64. 

15. Sujatha K, Srilatha CH, Anjaneyulu Y and Amaravathi P (2011). Lead 

acetate induced nephrotoxicity in wistar albino rats. A pathological, 
immunohistochemical and ultrasructural studies. Int. J. Pharma Bio. 

Sci.2: 459–469. 

16. Tindall HD (2011). Fruit and vegetable in West Africa. Journal of Plant 
production and Protection. 5:34-45. 

17. Okafor, H. K., A. I. Odugbemi, C. B. Okezie and M. K. Achebe (2016). 

Anti-diabetic and Hypolipidaemic Effects of Garden Egg (Solanum 
aethiopicum) Leaf Extract in Beta-cells of Streptozotocin Induced 

Diabetic Male Wistar Rats. Annual Research & Review in Biology. 

10(6): 1-11. 
18. Ogunka-Nnoka, C.U. Onyegeme-OkerentaB. M., Omeje, H. C. (2018). 

Effects of Ethanol Extracts of S. aethiopicum Stalks on Lipid Profile and 

Haematological Parameters of Wistar Albino Rats. International Journal 
of Scientific Research and Management. 10 (3): 215-229. 

19. Osunga IO, Ezinma EN, Adenowo TK, Adelegam AA (2020). Effect of 

aqueous extract of Allium sativum (Garlic) on fertility in male Wistar 
rats. Annals of Hel. Res. 6(1). 

20. Sunday Aderemi Adelakun, Victor Okoliko Ukwenya, Grace Temitope 

Akingbade Olusegun Dare Omotoso, Julius Akomaye Aniah (2020). 
Interventions of aqueous extract of Solanum melongena fruits (garden 

eggs) on mercury chloride induced testicular toxicity in adult male 

Wistar rats. Biomedical journal. 43:174-182. 
21. De Lamirande E and Gagnon C (1992). Reactive oxygen species and 

human spermatozoa. I. Effects on the motility of intact spermatozoa and 

on sperm axonemes; and II. Depletion of adenosine triphosphate plays 

an important role in the inhibition of sperm motility. J Androl. 13:368-

386. 

22. Kistanova E, Marchev Y, Nedeva R, Kacheva D, Shumkov K, Georgiev 
B (2009). Effect of the Spirulina platensis induced in the main diet on 

boar sperm quality. Biotechol Anim Husb. 25:547-557. 



International Research Journal of Pharmacy and Medical Sciences 
 ISSN (Online): 2581-3277 

 

 

6 

 
Zabbey V.Z, Adienbo O.M, and Ojeka S.O, “Interventions of the Hydroethanolic Fruit Extract of Solanum aethiopicum on Lead-Induced 

Testicular Toxicity in Adult Male Wistar Rats,” International Research Journal of Pharmacy and Medical Sciences (IRJPMS), Volume 5, 

Issue 2, pp. 1-6, 2022. 

23. Duke J (1998). The Green Pharmacy: The ultimate compendium of 

Natural remedies from the world's foremost Authority on healing and 
herbs. US: St. Martin’s Press. 

24. Hanson PM, Yanga RY, Tsoua SC, Ledesmaa D, Englea L, Lee TC 

(2006). Diversity in egg plant (Solanum melongena) for superoxide 
scavenging activity, total phenolics, and ascorbic acid. J Food Compos 

Anal. 219:594-596. 

25. Noda Y, Kneyuki T, Igarashi K, Packer ML (2000). Antioxidant activity 
of nasunin, an anthocyanin in eggplant Peels. Toxicology.148:119-123. 

26. Tiwari A, Jadon RS, Tiwari P, Nayak S (2006).Phytochemical 

investigations of crown of Solanum melongena fruit. Int J Phytomed. 
1:9-11. 

27. Gaber EE, Samir AB, Ibrahim MA, Zeid AA, Mourad AM. Aboul-Soud 

(2013). Improvement of Mercuric Chloride-Induced Testis Injuries and 
Sperm Quality Deteriorations by Spirulina platensis in rats. PLoS 

One.8:59177. 

28. Trush MA, Mimnaugh EG, Gram TE (1982). Activation of 
pharmacologic agents to radical intermediates. Implications for the role 

of free radicals in drug action and toxicity. Biochem Pharmacol. 

31:3335-3346. 
29. Boujbiha MA, Hamden K, Guermazi F, Bouslama A, Omezzine A and 

Kammoun A (2009).Testicular toxicity in mercuric chloride treated rats: 

association with oxidative stress. Reprod Toxicol. 28:81-89. 
30. Mandava V and Rao BG (2008). Antioxidative potential of melatonin 

against mercury-induced intoxication in spermatozoa in vitro. Toxicol In 

Vitro. 22:935-942. 
31. Hanson PM, Yanga RY, Tsoua SC, Ledesmaa D, Englea L, Lee TC 

(2006). Diversity in egg plant (Solanum melongena) for superoxide 

scavenging activity, total phenolics, and ascorbic acid. J Food Compos 
Anal. 219:594-596. 

32. Noda Y, Kneyuki T, Igarashi K, Packer ML (2000). Antioxidant activity 

of nasunin, an anthocyanin in eggplant Peels. Toxicology.148:119-23. 

33. Tiwari A, Jadon RS, Tiwari P, Nayak S (2006). Phytochemical 

investigations of crown of Solanum melongena fruit. Int J Phytomed. 

1:9-11. 
34. Prins SG, Birch L, Greene GL (1991). Androgen receptor localization in 

different cell types of the adult rat prostate. Endocrinology. 129:3187-

3199. 

35. Singh J, O’Neill C and Handelsman DJ (1995). ‘Induction of 

spermatogenesis by androgens in gonadotropin-deficient (hpg) mice’. 
Endocrinology. 136 (12):5311-5321. 

36. O’Donnell L, Lachan RI, Wreford NG and Robertson DM (1994). 

Testosterone promotes the conversion of round spermatids between 
stages vii and viii of the rat spermatogenic cycle. Endocrinology. 135: 

2608-2614. 

37. Ghosh S, Bartke A, Grasso P, Reichert LE and Russell LD (1992). 
Structural manifestation of the rat Sertoli cell to hypophysectomy: A 

correlative Morphometric and endocrine study. Endocrinology. 131:485-

497. 
38. Gupta RS, Chaudhary R, Yadav RK, Verma SK and Dobhal MP (2005). 

Effects of saponins of Albizzia lebbeck (L.) benth bark on the 

reproductive system of male albino rats. Journal of Ethno 
pharmacology. 96:31-36. 

39. Chauhan A, Agarwal M, Kushwaha S and Mutreja A (2007). 

Suppression of fertility in male albino rats following the administration 
of 50% ethanolic extract of Aegle marmelos. Contraception. 76:474-

481. 

40. Oyewopo AO, Oremosu AA, Akanng EN, Noronha CC and Okanlawon 
AO (2011). Effects of Aloe vera (Aloe barbadensis) aqueous leaf extract 

on testicular weight, sperm count and motility of adult male Sprague-

Dawley rats. Journal of American Science. 7(4): 31-34. 
41. Cody V, Middleton E, Harborne JB (1986). In: Plant flavonoids in 

biology and medicine biochemical, pharmacological and structural 

activity relationships. New York: Alan Liss, 22-25. 
42. Jamil DU, Mabrouk MA, Alhassan AW, Magaji RA (2015). Effect of 

aqueous extract of Solanum melongena fruits (garden eggs) on some 

male reproductive variables in adult wistar rats. Rep Opinion.7:55-61. 
43. Ukwenya V, Ashaolu O, Adeyemi D, Obuotor E, Tijani A, Abayomi 

Biliaminu A (2013). Evaluation of antioxidant potential of methanolic 

leaf extract of Anacardium Occidentale (Linn) on the testes of 

streptozotocin-induced diabetic Wistar rats. Eur J Anat. 17:72-81. 

44. Eskenazi B, Kidd SA, Marks AR, Sloter E, Block G, Wyrobek AJ 

(2005). Antioxidant intake is associated with semen quality in healthy 
men. Hum Reprod., 20:1006-1012 

45. Saalu LC, Oluyemi KA, Omotuyi IO (2007). a-tocopherol (vitamin E) 

attenuates the testicular toxicity associated with experimental 
cryptorchidism in rats. Afri J Biotech 6:1373 -1377. 

 

 


