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Abstract  
 

Introduction: Several plants have been proven useful as antioxidant agents as a result of the abundance of bioactive 

substances embedded in the plant. Eugenia uniflora is a medicinal plant popular in the tropics where it is applied in 

traditional medicine practice for treatment of some illnesses but most of its acclaimed therapeutic effects have not been 

scientifically proven.  Aim: The present study is aimed at assessing the testicular antioxidative and some biochemical 

effects of Eugenia uniflora in male Wistar rats. Methodology: A total of 30 male Wistar rats were divided into 5 groups 

of 6 animals each. Group I which served as the negative control received distilled water while group II (positive control) 

received 5 mg/kg Lead. Group III received 200 mg/kg BW of the extract and 5 mg/kg Lead, while Group IV received 

400 mg/kg BW of the extract and 5 mg/kg Lead and the animals in Group V received 800 mg/kg BW of the extract and 5 

mg/kg Lead. Administration was by oral gavage. At the end, the testes were harvested for analysis of testicular 

parameters. Result: The result showed a decrease in the level of Malondialdehyde (MDA) while Glutathione reductase 

(GSH) and Superoxide Dismutase (SOD) activities increased in some groups of animals treated with the extract and lead. 

The testicular total cholesterol level was significantly (P<0.05) decreased while the testicular protein level was not 

significantly affected in animals treated with the extract and lead when compared to the lead only group.  
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INTRODUCTION 
Medicinal plants are used globally for 

treatment of various human ailments. Ethnomedicinal 

practice is still very much prevalent in developing 

countries (Maurga et al., 2004). The World Health 

Organisation reported that about 80% of the entire 

world populations still rely on plant-based medicine for 

their health care (Osuagwu and Eme, 2013),  

Interestingly, medicinal plants has been proven to be 

effective in treatment of several diseases and disorders 

as well as made enormous contribution to the 

development of pharmaceuticals. It has been reported 

that, about 25% of modern drugs are derived from 

plants (Nantia et al., 2009). Eugenia uniflora L is a 

medicinal plant that belongs to the family Myrtaceae 

and is native to South America and mainly found in 

tropical and subtropical regions of the world (Kanazawa 

et al., 2000; Consolini & Sarubbio, 2002; Heywood et 

al., 2007; Wilson, 2011). It is a shrubby semi-deciduous 

tree with perennial leaves that are continuously 

available throughout the year (Kanazawa, Patin, & 

Greene, 2000). It is recognized and accepted in folk 

medicine as remedies for various ailments such as 

diarrhea and stomach problems, inflammation, 

rheumatism, hypertension and fever (Bakr, Mohammed 

& Waly, 2017). The biological effects of the plant have 

been attributed to the presence of several bioactive 

substances in the plant such as; tannins, flavonoids, 

triterpenpoids and alkaloids (Onwudiwe et al., 2010; 

Bakr, Mohammed &Waly, 2017). However, there are 

scanty scientific reports on the effects of Eugenia 

uniflora on testicular antioxidant status and some 
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testicular biochemical parameters. The present study is 

aimed at evaluating the effect of leaf extract of Eugenia 

uniflora on body weight, testicular oxidative stress and 

some testicular biochemical parameters in male wistar 

rats. 

 

MATERIALS AND METHODS 
Plant Material and Extraction 

The Eugenia uniflora leaves used for this 

study were obtained from Adanta-Isiokpo community in 

Ikwerre Local Government Area of Rivers state, 

Nigeria and subsequently identified by the taxonomist 

in the Department of Plant Science and Biotechnology, 

University of Port Harcourt, Nigeria. Voucher specimen 

of the plant was deposited in the herbarium.The leaves 

were air dried for two weeks and ground into powder 

prior to its extraction at the Pharmacognosy department 

of the University of Port Harcourt, Nigeria. The process 

of extraction involved the dissolution of the powdery 

substance in a maceration jar containing 80% methanol 

and 20% water for 72 hours. The mixture was agitated 

three times daily for the three days it was allowed to 

stay. At the end of the maceration period, the substance 

was filtered with a white handkerchief and re-filtered 

with filter paper so as to get a clear filtrate. The filtrate 

was then concentrated using a rotary evaporator at an 

optimum temperature (40 – 50
0
C). The filtrate 

containing the extract was poured into an evaporating 

dish and dried on a water bath at a temperature of 45
0
C 

until it dried into a paste form.  

 

Experimental Animals  

A total of 30 male Wistar rats bred in the 

animal house of Department of Human Physiology, 

University of Port Harcourt was used as the 

experimental model. The animals which weighed 

between 65 – 100g at the beginning of the experiment 

were handled under laboratory conditions, in 

accordance to National and Institutional guidelines for 

animal being used for experimental purposes and fed 

with standard feeds and water. The animals were also 

allowed to acclimatize for 14 days before the 

experimental processes began. 

 

Experimental Design  

The male rats used for the study were divided 

into 5 groups of 6 animals each. Group I which served 

as the negative control received distilled water. Group 

II received 5 mg/kg of Lead, Group III received 200 

mg/kg BW of the extract and 5 mg/kg of Lead, while 

Group IV received 400 mg/kg BW of the extract and 5 

mg/kg of Lead and the animals in Group V received 

800 mg/kg BW of the extract and 5 mg/kg of Lead. All 

the administration was by oral gavage once daily while 

the duration of the administration of the extract was 30 

days to adult male Wistar rats. At the end of the 

administration period, the animals were weighed and 

sacrificed under light chloroform anesthesia and their 

testes harvested for analysis of testicular parameters. 

 

STATISTICAL ANALYSIS 
The data was analysed using SPSS version 23 

(SPSS incorporated, Chicago, Illinois, USA). Results 

are expressed as mean ± standard error of mean (SEM). 

Significant differences were determined by one-way 

analysis of variance (ANOVA). The differences were 

considered to be statistically significant at p<0.05. 

 

RESULTS  
The results of this study are presented in tables 

1-3. 

 

Table-1: The effect of extract of E. uniflora on the Body weight of the Wistar rats 

GROUPS Initial Weight (g) Final Weight (g) Change in Body Weight (g) % Difference in Weight 

I 70.40 ± 3.49 155.80 ± 15.48 85.40 0 

II 89.20 ± 8.77 172.00 ± 9.33 82.80 0 

III 77.40 ± 7.60 190.60 ± 12.35 113.20# 36.71 

IV 74.00 ± 6.79 170.20 ± 7.94 96.20 16.18 

V 79.80 ± 4.18 165.40 ± 10.09 85.60 3.38 

Values are expressed as mean ± SEM, n=6. 
#
 Significantly (P<0.05) different from positive control group. 

 

The initial body weight of the animals and 

their weight prior to sacrifice were determined and 

tabulated above as table 1. The table also highlights the 

difference between the two determined weights as well 

as the percentage difference across groups.  

 

Table-2: The effect of extract of E. uniflora on testicular oxidative stress markers 

GROUPS GSH(µg) 

(μg/min/mg.protein)  
CAT(µg) 

(Units/mg.protein)  

SOD (µg) 

(Ug/mg.protein)  

MDA (µg) 

(Umol/mg.protein)  

I 1.36±0.04 0.63±0.13 0.18±0.03 0.64±0.04 

II 1.67±0.07 0.77±0.08 0.20±0.04 65.00±3.73 

III 3.74±1.99*# 0.80±0.03 0.24±0.03  60.80±2.70* 

IV 1.99±0.07 0.83±0.05 0.31±0.06* 59.00±3.94* 

V 2.53±0.12 0.96±0.13 0.48±0.05*# 36.40±6.23*# 

Values are expressed as mean ± SEM, n=6. *
/#

 significantly (P<0.05) different from negative and positive control groups 
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The effect of the extract on oxidative stress 

parameters; Glutathione reductase (GSH), Catalase 

(CAT), Malondialdehyde (MDA), and Superoxide 

Dismutase (SOD) as analysed in this study is presented 

in Table 2 above. As seen in the table, the level of GSH, 

CAT and SOD enzyme activities in the various groups 

are recorded. 

 

Table-3: The effect of extract of E. uniflora on Total testicular Protein and testicular Cholesterol. 

GROUPS Total Protein  

(mg/dl) 

Total Cholesterol 

(mmol/l) 

I 16.40±1.33 1.40±0.06 

II 18.00±1.22 0.60±0.16* 

VI 15.80±1.39 0.49±0.02
*
 

VII 14.20±0.73 0.35±0.04
*#

 

VIII 12.20±1.02 0.38±0.02
*
 

Data are expressed as mean ± SEM, n=6. *
/#

 significantly (P<0.05) different from negative and positive control groups 

respectively 

 

The levels of the testicular protein and 

testicular cholesterol analysed in this study as shown in 

Table 3 above. The mean level measured for each group 

is recorded against the group.  

 

DISCUSSION 
The present study describes the effects of oral 

administration of hydromethanol extract of Eugenia 

uniflora on body weight, testicular tissue cholesterol 

and protein levels and testicular antioxidant status in 

lead treated male Wistar rats. The administration of the 

hydromethanol extract of E. uniflora in the present 

study resulted in significant weight gain in the group 

that was treated with the lead and 200mg/kg of the 

extract. In a previous study, Sun et al. (2017), showed 

that lead water exposure caused weight gain in rats. 

However, Amjad, et al., (2013) reported a decrease in 

the body weight of rats exposed to lead. According to 

their findings, administration of lead resulted in 

noticeable reduction in body weight of the albino rats 

possibly caused by anorexia resulting from heavy metal 

ingestion or as resulting from decreased muscle mass 

and cachexia due to the oxidative stress induced by lead 

(Amjad, Iqbal &Shoro, 2013). However, the 

concentration of lead administered in this study did not 

cause significant changes in the body weight of rats but 

the lead administered in combination with low dose 

[200mg/kg] of extract caused marked increase in weight 

of the animals.This may suggest that the extract at 

lower doses [200mg/kg] may trigger certain 

physiological changes such as improved appetite or 

modulate satiety in the animals towards increased food 

intake. 

 

Over the years, antioxidants have been 

identified to play significant roles in prevention of 

diseases including the development of degenerative 

diseases as a result of their ability to effectively stop the 

initiation and promotion of oxidative chain reactions 

which generate reactive oxygen species (Moure, 

Dominguez &Parajo, 2006). These agents are 

compounds or systems that function to delay 

autoxidation through  inhibition of free radicals 

formation or interrupting free radical propagation by 

either of  scavenging species that initiate peroxidation, 

chelating metal ions to inhibit their ability to generate 

reactive species, decompose lipid peroxides, preventing 

formation of peroxides and so on (Al-Attar, 2020). 

However, antioxidants of natural origin such as plant 

has been noted to have a great level of superiority over 

those of synthetic origin due to factors such as 

tolerance, safety and the absence of side effects 

(Mukhopadhyay, 2000). Patrick (2006) also 

demonstrated that lead toxicity may be mitigated by 

improving the cellular availability of antioxidant agents. 

 

The present investigation showed that Lead 

(Pb) induced oxidative stress as indicated by changes in 

Glutathione (GSH), Catalase (CAT), Malondialdehyde 

(MDA), and Superoxide Dismutase (SOD) levels. This 

is because even small changes in oxidant or/and 

antioxidant levels, may disturb its balance and leads to 

oxidative stress (Bahrami et al., 2016). The use of lead 

in inducing oxidative stress has been postulated to be a 

major mechanism of lead associated tissue injury 

(Mohamed et al., 2016; Hou et al., 2019). In the present 

study, the MDA level was significantly increased in the 

lead treated groups to suggest an increase in lipid 

peroxidation. Malondialdehyde is a by-product of lipid 

peroxidation. Malondialdehyde production as well as 

generation of lipid peroxides, loss of membrane 

structure and function (Bas & Kalender, 2016; Okediran 

et al., 2017), while the increase in the GSH activity 

could be said to result from the increased presence of 

the metal in the body system. However, the 

administration of the extract decreased the MDA level, 

while increasing the GSH and SOD in lead treated rats. 

A similar finding to this shows that the application of C. 

aconitifolius as supplemented diet ameliorated MDA 

level which represents index of lipid peroxidation while 

increasing both GSH and CAT activities which also 

shows its ameliorative potentials against oxidative 

stress (Adaramoye & Aluko, 2010; Ngozi et al., 2018; 

Ajiboye et al. 2019). According to Rodrigues et al. 

(2005), the potential reduction of lipid peroxidation 

activity of an extract may be attributed to the presence 



 
 

Constance Ihuoma Nkpurukwe & Chibuike Obiandu; Sch Int J Anat Physiol, May., 2022; 5(5): 95-99 

© 2022 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                               98 
 
 

of saponins which have been found to exhibit 

antioxidant activity by reducing the lipid 

hydroperoxides level while the free radical scavenging 

activities due to the presence of flavonoids and vitamins 

C and E which possess antioxidant potentials have been 

implicated in the increase of some anti oxidative 

enzyme activities (Ong et al., 2011; Ajiboye et al., 

2019; Us et al., 2020). Also, as stated by Ebuehi, 

Ogedegbe and Ebuehi (2012), though vitamin E is 

effective in the treatment of lead-induced toxicity, its 

combination with vitamins C produce synergistic and 

additive effects. Furthermore, the antioxidant activity 

shown by this extract may have been achieved through 

different mechanisms such as activation of the 

antioxidant enzyme systems and/or by free radical 

scavenging action and also could be attributed to the 

amount of phenolic compounds contained in it 

(Kulkarni et al., 2004).  

 

Analysis of the testicular total protein in this 

study showed no significant difference between controls 

and test groups. The findings in this study also show 

that lead did not significantly affect total protein. The 

assay for tissue total protein level is to find out if there 

would be an indication of a disturbance of protein 

metabolism. The assessment of total protein is a rough 

measure of the protein status which can give rise to 

major changes in tissue functions while tissue toxicity 

arising from exposure to lead in any form may result in 

decreased levels of total protein (Kaneko et al., 2008). 

Nonetheless, the protein level was not significantly 

altered within the period of this study and the extract as 

well, did not significantly alter protein level. 

 

In respect of the tissue total cholesterol, 

exposure to lead caused significant (p<0.05) reductions 

in tissue total cholesterol level.  Furthermore, the 

extract further decreased total cholesterol level in the 

group that received 400mg/kg of extract when 

compared to the positive control (Lead group). The 

tissue cholesterol play an important role in the synthesis 

of steroid hormones. Thus, the further decrease in 

testicular cholesterol level may indicate increased 

mobilization as occurs in the synthesis of steroid 

hormone, thereby making it imperative for the study of 

the effects of Eugenia uniflora on steroid hormones 

such as the sex hormones. 

 

CONCLUSION 
It could be deduced from the result of the 

present study that the administration of the leaf extracts 

of E. uniflora could modulate changes in body weight 

and also play a huge role in protecting the rat against 

harmful and dangerous effects of oxidative stress. 

 

REFERENCES 
1. Adaramoye, O. A., &Aluko, A. (2010). Methanolic 

extract of Cnidoscolusaconitifolius attenuates renal 

dysfunction induced by chronic ethanol 

administration in wistar rats. Alcohol and 

Alcoholism, 46(1):4-9. 

2. Ajiboye, B. O., Oyinloye, B. E., Agboinghale, P. 

E., &Ojo, O. A. (2019). 

Cnidoscolusaconitifolius(Mill.) I.M. Johnst leaf 

extract prevents oxidative hepatic injury and 

improves muscles glucose uptake ex vivo. J. Food 

Biochem., 43(12), 13065. 

3. Al-Attar, A. M. (2020). Therapeutic influences of 

almond oil on male rats exposed to a sublethal 

concentration of lead. Saudi Journal of Biological 

Sciences 27, 581 – 587. 

4. Amjad, Z., Iqbal, M. Z., &Shoro, A. A. (2013) 

Lead-Induced Reduction in Body and Kidney 

Weight of Wistar Albino Rats Ameliorated by 

Ginkgo biloba Extract (EGb 761). BiochemPhysiol, 

2, 113. 

5. Bakr, R. O., Mohammed, S. A., &Waly, E. N. 

(2017).  Phytochemical and biological investigation 

of Eugenia unifloraL. Cultivated in Egypt. Journal 

of Pharmacognosy and Phytotherapy, 9(5), 57 – 

66. 

6. Bas, H., & Kalender, S. (2016). Antioxidant status, 

lipid peroxidation and testis-histoarchitecture 

induced by lead nitrate and mercury chloride in 

male rats. Braz Arch Biol Technol 59, 1 – 9. 

7. Consolini, A. E., &Sarubbio, M. (2002). 

Pharmacological effects of Eugenia unifloraL. 

(Myrtaceae) aqueous extract on rat’s heart. Journal 

of Ethnopharmacology, 81(1), 57 – 63. 

8. Daramola, O. O., Oyeyemi, W. A., Beka, F. U., 

Ofutet, E. A. (2018). Protective Effects of Aqueous 

Extract of Citrullus lanatus Fruit on Reproductive 

Functions and Antioxidant Activities in Arsenic-

treated Male Wistar Rats. Afr. J. Biomed. Res., 21, 

65 – 72 

9. Ebuehi, O. A., Ogedegbe, R. A., &Ebuehi, O. M. 

(2012). Oral administration of vitamin C and 

vitamin E amelioratesleadinduced hepatotoxicity 

and oxidative stress in the rat brain. Nig Q J Hosp 

Med., 22, 85 – 90. 

10. Ezejiofor, A. N., &Orisakwe, O. E. (2017). 

Evaluation of Protective Effect of Aqueous Leave 

Extract of Costusaferon Female Albino Wistar Rats 

Exposed to Lead Acetate. EC Pharmacology and 

Toxicology 4(2), 75-92. 

11. Heywood, V. H., Brummit, R. K., Culham, A., 

&Seberg, O. (2007). Flowering plant families of 

the world. Richmond Hill: Firefly Books. Pp. 225 – 

226. 

12. Hou, G., Surhio, M. M., Ye, H., Gao, X., Ye, Z., 

Li, J., & Ye, M. (2019). Protective effects of a 

Lachnum polysaccharide against liver and kidney 

injury induced by lead exposure in mice. Int. J. 

Biol. Macromol. 124, 716 – 723. 

13. Jawhar, L., Jaouad, E., Hamadi, F., Yassine, C., 

&Hanane, G. (2017). Berberis vulgaris effects on 

oxidative stress and liver injury in lead-intoxicated 

mice. J Complement Integr Med 14, 1 – 7. 



 
 

Constance Ihuoma Nkpurukwe & Chibuike Obiandu; Sch Int J Anat Physiol, May., 2022; 5(5): 95-99 

© 2022 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                               99 
 
 

14. Kanazawa, A., Patin, A. & Greene, A. E. (2000). 

Efficient, highly enantioselective synthesis of 

selina-1,3,7(11)-trien-8-one, a major component of 

the essential oil of Eugenia uniflora. Journal of 

Natural Products, 63(9), 1292 – 1294. 

15. Kaneko, J. J., Harvey, J. W., & Bruss, M. L. 

(2008). Clinical Biochemistry of Domestic 

Animals. Academic Press, San Diego, California, 

USA. 

16. Kulkarni, P., Aradhya, S., & Divakar, S. (2004). 

Isolation and identifi-cation of radical scavenging 

antioxidant – punicalagin from the pith and 

carpellary membrane of pomegranate fruit. Food 

Chem 87, 551–557. 

17. Maurga, R., Scrivstara, S., Kulshreshta, D. K., & 

Gupta, C. M. (2004). Traditional remedies for 

fertility regulation. Current MedicalChemistry, 11, 

1431 – 1450. 

18. Mohamed, O. I., El-Nahas, A. F., El-Sayed, Y. S., 

& Ashry, K. M. (2016). Ginger extract modulates 

Pb-induced hepatic oxidative stress and expression 

of antioxidant gene transcripts in rat liver. Pharm. 

Biol. 54, 1164 – 1172.  

19. Mukhopadhyay, M. (2000). Natural Extracts Using 

Supercritical Carbon Dioxide, CRC Press, Boca 

Raton, 225 – 248. 

20. Nantia, E. A., Moundipa, P. F., Monsees, T. K., 

&Carreau, S. (2009). Medicinal plants as potential 

male anti-infertility agents: a review. Androl. 19, 

148 – 158. 

21. Ngozi, A., Christopher, O., Ifeoma, I., Chinedum, 

E., Kalu, I., &Chioma, O. (2018). Ameliorative 

potentials of methanol fractions of 

Cnidoscolusaconitifoliuson some hematological 

and biochemical parameters in streptozotocin 

diabetic rats. Endocrine, Metabolic & Immune 

Disorders–Drug Targets, 18(6), 637 – 645. 

22. Okediran, B. S., Biobaku, K. T., Olaifa, F. H., 

&Atata, A. J. (2017). Hematological and 

antioxidant enzyme response to lead toxicity in 

male Wistar rats. Ceylon Journal of Science, 46(2), 

31 – 37. 

23. Ong, K. W., Hsu, A., Song, L., Huang, D., & Tan, 

B. K. (2011). Polyphenols-rich Vernonia 

amygdalina shows anti-diabetic effects in 

streptozotocin-induced diabetic rats. Journal of 

Ethnopharmacology, 133, 598 – 607. 

24. Onwudiwe, N. N., Njoku, O. U., & Joshua, P. E. 

(2010). Phytochemical Analysis and Acute 

Toxicity/ Lethality Study of Ethanol Extract of 

Eugenia unifloraPulp. Research Journal of 

Pharmacognosy and Phytochemistry, 2(4), 336 – 

339 

25. Osuagwu, G. G. E., &Eme, C. F. (2013). The 

Phytochemical Composition and Antimicrobial 

Activity of Daliumguineense, Vitex 

donianaandDennettiatripetalaLeaves. Asian Journal 

of Natural and Applied Science, 2(3), 12 – 17. 

26. Patrick, N. D. L. (2006). Lead toxicity part II: The 

role of free radical damage and the use of 

antioxidants in the pathology and treatment of lead 

toxicity. Alternative Med Rev., 11(2), 114 – 127.  

27. Rodrigues, H. G., Diniz, Y. S., Faine, L. A., 

Galhardi, C. M., Burneiko, R. C., Almeida, J. A., 

Ribas, B. O., &Novlli, E. L. B. (2005). Antioxidant 

effect of saponins: Potentila actions of a soybean 

flavonoid on glucose tolerance and risk factors for 

atherosclerosis. Int. J. Food Sci. Nutr., 56, 79 – 85. 

28. Soleimanzadeh, A., Kian, M., Moradi, S., 

&Malekifard, F. (2018). Protective effects of 

hydro-alcoholic extract of Quercus brantiiagainst 

lead-induced oxidative stress in the reproductive 

system of male mice’. Avicenna J Phytomed., 8(5): 

448 – 456 

29. Sudjarwo, S. A., Sudjarwo, G. W., &Koerniasari, 

G. (2017). Protective effect of curcumin on lead 

acetate-induced testicular toxicity in Wistar rats. 

Research in Pharmaceutical Sciences, 12(5), 381 – 

390 

30. Sun, H., Wang, N., Nie, X., Zhao, L., Li, Q., Cang, 

Z., Chen, C., Lu, M., Cheng, J., Zhai, H., Xia, F., 

Ye, L., & Lu, Y. (2017). Lead Exposure Induces 

Weight Gain in Adult Rats, Accompanied by DNA 

Hypermethylation. PloS one, 12(1), e0169958. 

31. Wilson, P. G. (2011).Myrtaceae. In: Kubitzki, K. 

(Ed.). Flowering plants. Eudicots: The families and 

genera of vascular plants. v.10. Berlin;Heidelberg: 

Springer-Verlag. Pp. 212 – 271. 

 


