
Kufa Journal for Veterinary Medical Sciences          Vol. (51)   No. (5)       2024 

10 

The Toxic Effect of Bisphenol A on Male Rat Testicles and The Possible 

Protective Value of Propolis and Vitamin E 

Ali Maan Mudhaffer
D

Fouad Ziedan Hamzah
D

Department of Physiology, Biochemistry, and Pharmacology; Faculty of Veterinary Medicine, University of 

Kufa; Kufa, Iraq. 

Corresponding author: AMM, e-mail: ali.m.almudhaffer@gmail.com 

Co-author: FZH, e-mail: fouadz.alquraishi@uokufa.edu.iq 

Received date: 12 February, 2024   Accepted: 12 April, 2024   page: (10-19)   Published: 30 June, 2024 

DOI: https://doi.org/10.36326/kjvs/2024/v15i115118
Abstract: 

    This study aimed to examine the impact of propolis (Pro) on various physiological parameters in 

male rats experiencing induced testicular dysfunction by Bisphenol A. Five groups of ten male rats 

apiece were created by random selection from the rats.  Group 1 the rats, which performed as the 

group under negative control, received normal food and water. In Group 2, rats were subjected 

to intraperitoneal administration of 0.2 mL of corn oil, utilized as the vehicle for bisphenol A 

(BPA), thereby serving as the vehicle control group. For Group 3, rats were administered in corn 

oil, BPA dissolved at a dosage of 50 mg/kg body weight administered three times a week for 

three weeks using an intraperitoneal injection. In Group 4rats received a dose of 250 mg/kg 

body weight of propolis (protected) orally via a gavage needle. Subsequently, 

intraperitoneal injections are administered to them from BPA delivered three times weekly for 

three weeks, the dosage is 50 mg per kilogram of body weight dissolved in corn oil. In Group 5, rats 

received protection with vitamin E orally, at a dose of 100 mg/kg body weight, using a gavage 

needle. The intraperitoneal injection of BPA, dissolved in corn oil at a dose of 50 mg/kg body 

weight, was then given three times a week for three weeks. After three weeks, animals were 

sacrificed, and testes and blood were gathered for additional analysis. Superoxide Dismutase 

(SOD), Sperm Viability, General motility, Progressive motility, and Morphology, were all 

significantly reduced in the BPA group compared to the control groups, according to the results. 

While malondialdehyde (MDA) increased in the BPA group compared to the control 

groups. In conclusion, propolis enhanced physiological parameters adversely affected by 

BPA, suggesting its potential as a protective agent against BPA-induced testicular dysfunction. 
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Introduction: 

    Bisphenol A (BPA) is produced more 

widely than any other chemical in the world. 

Food and drink containers may release BPA 

[1] Humans readily absorb BPA after

consumption   and   break   it   down   into  

its  

metabolites [2]. There is mounting evidence 

that Then, BPA can be freely distributed 
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throughout the body. It is forbidden for 

children's products to contain BPA as a result 

of the chemicals found in children's urine. 

BPA at low doses is still there in items that 

come into contact with food, like coating 

agents in cans [3].  

One of the most often utilized artificial 

compounds in the world is BPA which has 

estrogenic and antiandrogenic properties that 

impact the reproductive systems as an 

endocrine disruptor. Research indicates that 

BPA is part of the process of creating several 

endocrine problems, like hormone-dependent 

cancers, precocious puberty, infertility, and 

reproductive dysfunction [4]. Alternatively, 

using Cyperus esculentus hydroethanolic 

extract on Testicular failure brought due to 

lead acetate in Wistar rats [5]. Alternatively, 

by exposure to malathion [6], cadmium 

chloride [7], and by extracting the seeds of 

Portulaca oleracea, this study would do the 

induction of testicular dysfunction by 

exposure to bisphenol A [8]. 

Bees use tree sap, bee saliva, and beeswax to 

make propolis, a naturally formed resinous 

material. Bees collect these materials from 

various plant sources, including tree buds, sap 

flows, and other botanical elements. They 

then mix these raw materials with their saliva 

and enzymes, transforming them into a sticky, 

resin-like substance known as propolis [9] 

The propolis Consists of different bioactive 

substances, such as flavonoids, phenolic 

acids, and other polyphenols through the 

neutralization of reactive oxygen species 

(ROS) and other free radicals, these 

substances cooperate to counteract the 

negative consequences of oxidative stress 

[10]. 

Propolis was investigated for its potential to 

enhance sperm quality in male Wistar rats 

with sexual impairment induced by paroxetine 

[11]. Moreover, there were notable 

enhancements in sperm motility and the count 

was recorded. [12]. Vitamin E has been 

studied for its potential protective effects 

against testicular toxicity, particularly in the 

context of oxidative stress [13,14]. 

The present study aimed to investigate the 

toxic effects of BPA on the sperm 

characteristics, MDA and SOD, as well as, 

the protective effect of propolis, if any, 

against BPA-induced reproductive 

dysfunction in male rats and comparison with 

vitamin E. 

 

 

Material and methods: 

Animal Ethical Approval: 

    The University of Kufa's Faculty of 

Veterinary Medicine ethics committee 

accepted this work, which complies with the 

UK.VET.2023.27152. A Guide for the Use 

and Care of Animals in Research. 

 

Animals:  
    In this experiment, fifty adult male albino 

rats in good health each weighing between 

200 and 250 grams, were employed for this 

study and had been acquired from the 

University of Kufa's Faculty of Veterinary 

Medicine's animal housing. In hygienic 

conditions, rats were kept in four-per-cage 

steel wire cages at the University of Kufa's 

Physiology Animal House [15-16-17]. 

 

Experimental Design:  

   The male rats in the experiment were placed 

into five groups at random, each holding ten 

male rats, in the manner described below: 

Group 1 was utilized as the negative control 

for the experimental subjects they were 

provided with food and drink to function as 

the vehicle control group, Group 2 underwent 

intraperitoneal (IP) delivery of 0.2 mL of corn 

oil, the BPA vehicle. In group 3, rats received 

for three weeks, BPA was Soluble in corn oil 

and injected intraperitoneally three times a 

week at a level of 50 mg/kg body weight [18]. 

Group 4, Propolis was given orally to male 

rats at a dose of 250 mg/kg body weight to 

protect them, delivered with a gavage needle. 

[19] This was followed by the intraperitoneal 

injection of BPA in corn oil for three weeks, 

at a dosage of 50 mg/kg body weight, three 

times a week. Group 5, rats received 

protection with vitamin orally, at a dose of 

100 mg/kg body weight, using a gavage 

needle. The intraperitoneal injection of BPA, 

dissolved in corn oil at a dose of 50 mg/kg 

body weight, was then given three times a 

week for three weeks. [20]. after three weeks, 

every animal was sacrificed, and testes and 

blood were gathered for additional analysis. 
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Studied parameters 

Assessment of Testicular Oxidative Stress 

and Antioxidant Systems 

 (MDA and SOD)  

    The Competitive-ELISA principle is 

employed in conjunction with this ELISA kit, 

which includes a micro-ELISA plate pre-

coated with MDA. The equipment used was 

sourced from the China catalogue 

(Elabscience, E-EL-0060). (SOD) assay kit 

(FineTest Cat.No: ER1950) was used to 

assess the amount of SOD in the testis. 

 

Sperm Motility Analysis  

    Spermatozoa were obtained from the 

epididymal tubules by microscissoring the left 

caudal epididymis into small fragments, 

which were subsequently placed in normal 

saline. Following an incubation period at 

37°C, the epididymal semen suspension was 

assessed for both general and progressive 

motility [21]. This procedure was carried out 

at the artificial insemination and frozen semen 

straw production unit within the Faculty of 

Veterinary Medicine at the University of 

Kufa. 

 

Sperm Viability and Morphology Analysis 

The study utilized an eosin-nigrosin stain 

(EN) method following Baiee et al.'s (2018) 

[22].  In brief, 20 μL of EN was mixed with a 

10 μL suspension of epididymal semen, 

applied to a slide, and dried at 45°C. Sperm 

viability was assessed under a ×400 a phase-

contrast microscope, distinguishing between 

dead (pink-stained) and living (unstained) 

sperm. Morphology was examined at ×1000 

magnification, with normal head, mid-piece, 

and tail considered. 

Statistical analysis: 

    After doing an analysis of variance on the 

data, an examination of the significant 

differences at P≤0.05 using an ANOVA one-

way was conducted using the statistical 

program's the least significant difference 

(LSD) to assess the differences among means 

using computerized SPSS version 20. 

ANOVA revealed a significant (P<0.05) 

difference and GraphPad Prism 8. 

 

Results: 

Male Adult Rats with Dysfunctional 

Testicles and Propolis and Vitamin E's 

Effect on Testicular Tissue (MDA and 

SOD). 

MDA 

Figure (1) demonstrates that in the Bisphenol 

A Group's tissue MDA concentration, the 

observed difference was statistically 

significant (P ≤ 0.05) greater than in groups 

under control. The treated groups (BPA plus 

Pro, BPA plus Vit E) revealed that the tissue 

MDA concentration was significantly 

(P≤0.05) less than the Bisphenol A Group, but 

nonsignificant the treated group BPA plus Pro 

compared to BPA plus Vit E and control 

groups, also non a significant the treated 

group BPA plus Vit E and control group (corn 

oil) finally, Tissue MDA levels are 

significantly (P≤0.05) lower in the treatment 

groups BPA plus Vit E than in the control 

group (normal saline). 
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    Figure (2) demonstrates that the tissue SOD 

concentration Significantly (P≤0.05) less than 

the control groups was the effect Bisphenol A 

Group. The BPA plus Pro and BPA plus Vit E 

treated groups exhibited a noteworthy  

 

 

 

 

 

 

 

 

(P≤0.05) rise in tissue SOD concentration as 

compared to the Bisphenol A group. The 

group that received treatment also showed a 

significant (P≤0.05) raise in tissue SOD 

concentration. BPA plus Pro compared to the 

BPA plus Vit E group and control groups, 

finally non a significant between BPA plus 

Vit E group and control groups, also a 

significant between the control groups with 

them. 

 

Figure 2: Impact of Vitamin E and Propolis on SOD on Testicular Tissue in Testicular Dysfunction 

Adult Male Rats. (Mean ± SE) (n=10). LSD=0.809. 

Figure 1: Impact of Propolis and Vit E on Testicular Tissue MDA in Testicular dysfunction 

Adult Male Rats (Mean ± SE) (n=10). LSD=0.715 
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Propolis and vitamin E's impact on 

epididymal sperm analysis in adult male 

rats with testicular dysfunction.  

Table (1) compares the Bisphenol A Group to 

the Control Group and demonstrates a 

significant (P≤0.05) decline in the general 

sperm motility percentage, progressive 

motility percentage, morphologically normal 

sperm percentage, and viability of sperm 

percentage. When compared to the Bisphenol 

A Group, the treated groups (BPA plus Pro, 

BPA plus Vit E) exhibit a significant (P≤0.05) 

rise in the percentage progressive motility 

percentage, morphologically normal sperms 

percentage, and viability of sperm percentage, 

but not a significant (P˃0.05) rise in 

comparison to the groups under control. and 

last, there wasn't any discernible difference 

between them (BPA plus Pro, BPA plus Vit 

E). 

 

 

 

Table 1: shows how propolis and vitamin E affect the analysis of epididymal sperm in adult male 

rats with testicular dysfunction. Rats that are male. (Mean +/- SE) n = 10. Significant differences at 

the (P<0.05) level are indicated by values written in small letters. 

 

Parameters 

 

Groups 

Motility 

Morphology 

(%) 

Viability 

(%) General Motility (%) Progressive Motility (%) 

Control 

(N. S) 

84.60±1.43a 80.00±0.70a 84.40±1.43a 86.60±0.97b 

Control 2 

(Corn oil) 

82.80 ±1.65a 79.60±0.74a 84.60±1.63a 91.20±0.73a 

BPA 42.20±0.58 b 44.00±0.54b 70.00±0.70b 76.00±1.14c 

BPA+Propolis 83.40±1.24 a 80.80±1.28a 84.00±1.87a 90.60±0.67a 

BPA+Vit E 82.80±1.65 a 78.60±0.91a 83.00±1.54a 87.60±0.67b 

LSD 4.053 2.585 4.399 2.544 

 

Discussion: 

    This study set out to determine whether 

male rat reproductive organ Oxidative stress 

is brought on by bisphenol A (BPA) exposure 

[23,24]. and whether administering propolis 

after BPA exposure can lessen the harmful 

effects of BPA. Propolis, rich in flavonoids 

and phenolic compounds, is acknowledged 

for its antioxidant qualities and the ability to 

scavenge free radicals, [25,26]. This 

antioxidant capacity, especially linked to 

propolis's flavonoids' capacity to scavenge 

free radicals [27], may contribute to its ability 

to alleviate the oxidative stress toxicity 

induced by BPA [28,29]. Notably, these 

flavonoids are acknowledged to have 

antioxidant advantages surpassing those of 

vitamins C and E, as highlighted by [30]. 

Propolis demonstrated the ability to 

counteract the induced reduction via 

enhancing antioxidant enzymes in the testis, 

and antioxidant defence mechanisms as 

observed in studies by [31,32]. Considering 

that a reduction in antioxidant defence 
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mechanisms has a relationship to reduced 

semen quality, as highlighted by [33]. it can 

be inferred that the favourable antioxidant 

effects of propolis may contribute to 

improving semen quality in the presence of 

induced reproductive toxicity [34]. 

In this study, Vitamin E (Vit E) significantly 

every one of the parameters listed in the Vit E 

+ BPA group compared to the BPA group. 

Antioxidant therapy, including Vit E, has 

been shown to enhance sperm parameters [35] 

and testicular tissue as well [36]. against 

cytotoxic harm and may be useful in lowering 

the toxicity of BPA [37, 38]. By increasing 

the activity of antioxidant enzymes and 

decreasing lipid peroxidation (LPO), vitamin 

E mitigates the harmful effects of BPA on 

testicular tissue, sperm parameters, 

testosterone, and MDA levels. [38],[39]. 

Conversely, in rats, vitamin E can raise serum 

testosterone levels and decrease LPO [40]. Vit 

E's primary job is to prevent phospholipid 

membrane peroxidation and shield cell 

membranes from damage by acting as an 

antioxidant [39]. Tocopherol is found inside 

the cell membrane due to its lipophilic 

qualities [41]. Additionally, free radicals can 

have one electron removed from it by 

tocopherols-OH by transferring their 

hydrogen atom to it before the free radical 

comes into contact with the cell membrane. 

Consequently, vitamin E can inhibit lipid 

peroxidation and stabilize membranes [36].  

In addition, the testicular mitochondria's non-

enzymatic defensive mechanism involves 

vitamin E. This vitamin can stop the 

development of apoptosis in spermatogenic, 

Sertoli, and Leydig cells [42] and lowering 

oxidative damage in the testis [38]. This is 

crucial to both their count and the viability of 

the sperm [41]. Furthermore, vitamin E 

lowers the levels of oxidative stress and 

restores glutathione to normal levels by 

intracellular free radical scavenging [43]. By 

lowering peroxidation and oxidative stress, 

maintaining cell membranes, and adjusting 

testosterone levels, vitamin E may enhance 

spermatogenesis in rats given BPA. This 

study demonstrates how propolis can help 

reduce testicular damage caused by Bisphenol 

A (BPA) in rats. Our study's initial section 

revealed that sperm quality was negatively 

impacted by a daily dose of 50 mg/kg of BPA 

for three weeks. BPA exposure in this study 

resulted in a significant reduction in various 

reproductive function parameters, including 

abnormal sperm morphology, sperm viability, 

and sperm motility. These findings align with 

similar reports in the literature, as indicated 

by [44-45-46]. which revealed a significant 

drop in testosterone levels. Furthermore, a 

drop in testosterone concentrations may 

compromise sperm production and testicular 

function. [47] found that rats given sub-acute 

oral BPA treatment experienced changes in 

their serum testosterone levels as well as 

morphological abnormalities in their prostate 

glands. According to our investigation, BPA 

reduced testosterone levels and induced 

testicular tissue necrosis by impairing sperm 

quality. 

In rats treated with BPA, propolis treatment 

improved sperm motility and stopped its 

decline (Table 2). in line with another 

research [48,49]. According to the current 

study, propolis can increase male rat fertility. 

Propolis might be useful in this situation as an 

adjuvant treatment. Rats that received 

propolis and BPA at the same time were 

shielded from LPO-induced testicular injury. 

Rats receiving propolis extract had higher 

epididymal sperm counts than the control 

group, according to a prior study [49]. It has 

been demonstrated that giving rats propolis 

increases the sperm's motility and ability to 

fertilize when they pass through the 

epididymis. This implies that changes in 

enzyme activity when oxidative 

phosphorylation occurs, which is necessary 

for the production of ATP, the energy source 

that propels sperm forward, could affect the 

motility of sperm [50,48]. 

Propolis has potent antioxidant qualities, 

which could be the cause of this [51]. The 

administration of Vit E, a potent antioxidant, 

showed a beneficial effect on sperm 

characteristics by enhancing sperm motility, 

and viability and improving the morphology 

of sperm. 

It has been demonstrated that vitamin E reacts 

with free radicals by generating the alpha-

tocopherol radical. Once generated, this 

radical can neutralize other free radicals [52]. 

Conversely, as testosterone is necessary for 
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the spermatogenesis process, a lower sperm 

count may be linked to a lower secretion of 

testosterone [53]. Research has demonstrated 

that BPA injection results in the death of 

Leydig cells and subsequently lower 

testosterone levels. 

In the current investigation, the BPA-induced 

unfavourable changes in the sperm parameters 

were significantly improved in the rats 

receiving BPA when Vit E was concurrently 

administered [54]. Vit E's capacity to control 

ROS overproduction and so regulate oxidative 

stress is probably what gives it protection 

against BPA-induced reproductive damage 

[55,56]. It has been demonstrated that vitamin 

E possesses anti-inflammatory and 

antioxidant properties, and enhances sperm 

parameters and embryo development [57], 

which is consistent with our findings. 

The way that vitamin E modulates the oxidant 

status protects sperm shape and concentration 

from Cadmium (Cd) damage [58]. This may 

also be explained by a prior study that showed 

how important vitamin E is for shielding 

spermatozoon DNA and chromatin 

components from harm and for raising serum 

levels of the hormone LH [59]. 

 

Conclusion: 
    Propolis may prevent testicular dysfunction 

caused by bisphenol A by maintaining sperm 

characteristics and returning body weight to 

normal due to its antioxidant properties. 

 

Recommendations: 

Study of the other herbal or drugs, that affect 

testicular dysfunction, after induction by 

bisphenol A. 

 

Acknowledgement: 

    The authors want to express their thanks 

and recognize Prof. Dr. Nabil Mohamed Naji 

invaluable support in carrying out the 

statistical analysis. 

 

Conflict of Interest: 

    There is no conflict of interest. 

 

References: 

1. Santiago J, Silva JV, Santos MA, 

Fardilha M. Fighting bisphenol A-induced 

male infertility: the power of antioxidants. 

Antioxidants. 2021;10(2):289. 

2. Manzoor MF, Tariq T, Fatima B, 

Sahar A, Tariq F, Munir S, Khan S, Ranjha 

NA, M, M, Sameen A, Zeng XA, Ibrahim SA. 

An insight into bisphenol A, food exposure 

and its adverse effects on health: A review. 

Front Nutr. 2022; 9:1047827. 

3. Hahladakis JN, Iacovidou E, 

Gerassimidou S. An overview of the 

occurrence, fate, and human risks of the 

bisphenol‐A present in plastic materials, 

components, and products. Integr Environ 

Assess Manag. 2023;19(1):45-62. 

4. Bordbar H, Yahyavi SS, Noorafshan 

A, Aliabadi E, Naseh M. Resveratrol 

ameliorates bisphenol A-induced testicular 

toxicity in adult male rats: a stereological and 

functional study. Basic Clin Androl. 

2023;33(1):1. 

5. Udefa AL, Amama EA, Archibong 

EA, Nwangwa JN, Adama S, Inyang VU, Uti 

Inyaka UG, Aju JG, Okpa S, Inah IO. 

Antioxidant, anti-inflammatory, and anti-

apoptotic effects of hydro-ethanolic extract of 

Cyperus esculentus L. (tiger nut) on lead 

acetate-induced testicular dysfunction in 

Wistar rats. Biomed Pharmacother. 2020; 

129:110491. 

6. Olaniyi KS, Amusa OA, Oniyide AA, 

Ajadi IO, Akinnagbe NT, Babatunde SS. 

Protective role of glutamine against cadmium-

induced testicular dysfunction in Wistar rats: 

involvement of G6PD activity. Life Sci. 2020; 

242:117250. 

7. Abo El-Atta H, Ahmed D. Testicular 

dysfunction in malathion induced toxicity in 

male rats: Protective role of NAC and 

Silymarin. Mansoura J Forensic Med Clin 

Toxicol. 2020;28(2):33-45. 

8. Farag OM, Abd-Elsalam RM, El 

Badawy SA, Ogaly HA, Alsherbiny MA, 

Ahmed KA. Portulaca oleracea seeds’ extract 

alleviates acrylamide-induced testicular 

dysfunction by promoting oxidative status 

and steroidogenic pathways in rats. BMC 

Complement Med Ther. 2021; 21:1-15. 

9. Bae IA, Ha JW, Choi JY, Boo YC. 

Antioxidant Effects of Korean Propolis in 

HaCaT Keratinocytes Exposed to Particulate 

Matter 10. Antioxidants (Basel, Switzerland). 

2022;11(4):781. 



Kufa Journal for Veterinary Medical Sciences                                          Vol. (51)   No. (5)       2024 

17 

10. Giampieri F, Quiles JL, Cianciosi D, 

Forbes-Hernández TY, Orantes-Bermejo FJ, 

Alvarez-Suarez JM, Battino M. Bee products: 

An emblematic example of underutilized 

sources of bioactive compounds. J Agric 

Food Chem. 2022;70(23):6833-6848. 

11. Ayinde TO, Kardash MM, 

Abdulwahab HM, Hind MB, Hussien MO. 

Effect of propolis on reproductive hormones 

of selective serotonin reuptake inhibitors 

(SSRIS)-an induced sexual dysfunction in 

male Wistar rats. Khartoum Med J. 

2019;12(3). 

12. Khorramabadi KM, Talebi AR, 

Sarcheshmeh AA, Mirjalili A. Protective 

effect of vitamin E on oxidative stress and 

sperm apoptosis in diabetic Mice. Int J 

Reprod Biomed. 2019;17(2):127. 

13. Amjad S, Rahman MS, Pang MG. 

Role of antioxidants in alleviating bisphenol 

A toxicity. Biomolecules. 2020;10(8):1105. 

14. Sabetian S, Jahromi BN, Vakili S, 

Forouhari S, Alipour S. The Effect of Oral 

Vitamin E on Semen Parameters and IVF 

Outcome: A Double-Blinded Randomized 

Placebo-Controlled Clinical Trial. BioMed 

Res Int. 2021;2021. 

15. Hamzah FZ, Kasim SF. Role of 

serotonin on pituitary-thyroid functions and 

antioxidants in diabetic male rats. Kufa J Vet 

Med Sci. 2023;14(2):24-32. 

16. Abed NM, Hamza FZ, Nuhair RS. 

Effect of Silymarin on Oxidative Stress 

Biomarker, Lipid Peroxidation and 

Reproductive Function of Diabetic Albino 

Rats. Kufa J Vet Med Sci. 2019;10(1):88-98. 

17. Alkalby J, Hamzah F. Ameliorative 

effect of fenugreek on sex hormones in 

polycystic ovary syndrome female rats 

induced by letrozole. Kufa J Vet Med Sci. 

2017;8(2):24-32. 

18. Othman A, Edrees GM, El-Missiry 

MA, Ali DA, Aboel-Nour M, Dabdoub BR. 

Melatonin controlled apoptosis and protected 

the testes and sperm quality against bisphenol 

A-induced oxidative dysfunction. Toxicol 

Indust Health. 2014;1-13. 

19. Singla S, Kumar NR, Kaur J. In vivo 

studies on the protective effect of propolis on 

doxorubicin-induced dysfunction in the liver 

of male rats. Toxicol Int. 2014;21(2):191. 

20. Amraoui W, Adjabi N, Bououza F, 

Boumendjel M, Taibi F, Boumendjel A, 

Abdennour C, Messarah M. Modulatory role 

of selenium and vitamin E, natural 

antioxidants, against Bisphenol A-induced 

oxidative stress in Wistar albino rats. Toxicol 

Res. 2018; 34:231-239. 

21. Ngaha Njila MI, Massoma Lembe D, 

Koloko BL, Yong Meng G, Ebrahimi M, 

Awad EA, Baiee FH, Kenmogne H, Hambe 

M, Mandengue SH. Sperm parameters quality 

and reproductive effects of methanolic extract 

of Alchornea cordifolia leaves on senescent 

male rats. Andrologia. 2019;51(9):13359-

13369. 

22. Baiee FH, Wahid H, Rosnina Y, Ariff 

O, Yimer N, Jeber Z, Harighi F. Impact of 

Eurycoma longifolia extract on DNA 

integrity, lipid peroxidation, and functional 

parameters in chilled and cryopreserved bull 

sperm. Cryobiology. 2018; 80:43-50. 

23. Asebe BO, Daudu OM, Ereke SO, 

Iyeghe-Erakpotobor GT. Effect of dietary 

vitamin E on growth performance of rabbit 

bucks. Nigerian J Anim Sci. 2020;22(2):64-

69. 

24. El-Ratel IT, Gabr AA. Effect of 

Spirulina and Vitamin E on Reproduction and 

in vitro Embryo Production in Heat-stressed 

Rabbits. Pakistan J Biol Sci. 

2019;22(11):545-553. 

25. Menale C, Mita DG, Diano N, Diano 

S. Adverse effects of bisphenol A exposure 

on glucose metabolism regulation. Open 

Biotechnol J. 2016;10(1). 

26. Kitamura H. Effects of propolis 

extract and propolis-derived compounds on 

obesity and diabetes: knowledge from cellular 

and animal models. Molecules. 

2019;24(23):4394. 

27. Lee MS, Kim YH, Lee BR, Kwon SH, 

Moon WJ, Hong KS, Song YS, Morita K, 

Hyun D, Insop H, Her S. Novel 

antidepressant-like activity of caffeic acid 

phenethyl ester is mediated by enhanced 

glucocorticoid receptor function in the 

hippocampus. Evid Based Complement 

Alternat Med. 2014;1-8. 

28. Idamokoro EM, Falowo AB, Oyeagu 

CE, Afolayan AJ. Multifunctional activity of 

vitamin E in animal and animal products: A 

review. Anim Sci J. 2018;91(1). 



Kufa Journal for Veterinary Medical Sciences                                          Vol. (51)   No. (5)       2024 

18 

29. Galvao J, Abreu JA, Cruz T, Machado 

GAS, Niraldo P, Daugsch A, Moraes CS, Fort 

P, Park YK. Biological therapy using propolis 

as nutritional supplement in cancer treatment. 

Int J Cancer Res. 2007;1-11. 

30. Shalaby KA, Saleh EM. Ameliorative 

effect of honey bee propolis on the 

nonylphenol induced-reproductive toxicity in 

male Albino rats. Aus J Basic Appl Sci. 

2011;5(11):918-27. 

31. Seven PT, Seven I, Karakus S, Mutlu 

SI, Kaya SO, Arkali G, Ilgar M, Tan E, Sahin 

Y, Smik D, Kilislioglu A. The in-vivo 

assessment of Turkish propolis and its nano 

form on testicular damage induced by 

cisplatin. J Integr Med. 2021;19(5):451-459. 

32. Hashem AS. Defensive impact of 

propolis against CCl4 actuated rats’ testicular 

damage. J Adv Vet Anim Res. 2021;8(1):70. 

33. Asadi N, Bahmani M, Kheradmand A, 

Rafieian-Kopaei M. The impact of oxidative 

stress on testicular function and the role of 

antioxidants in improving it: a review. J Clin 

Diagn Res. 2017;11(5). 

34. Dutta S, Sengupta P, Slama P, 

Roychoudhury S. Oxidative stress, testicular 

inflammatory pathways, and male 

reproduction. Int J Mol Sci. 

2021;22(18):10043. 

35. Faraji T, Momeni HR, Malmir M. 

Protective effects of silymarin on testis 

histopathology, oxidative stress indicators, 

antioxidant defence enzymes, and serum 

testosterone in cadmium‐treated mice. 

Andrologia. 2019;51(5). 

36. Malmir M, Faraji T, Noreini NS, 

Mehranjani SM. Protective antioxidant effects 

of N-acetylcysteine on testicular tissue and 

serum testosterone in para nonylphenol-

treated mice (A stereological analysis). 

Reprod Syst Sex Disord. 2018;7(2). 

37. El-Shenawy NS, AL-Harbi MS, 

Hamza RZ. Effect of vitamin E and selenium 

separately and in combination on 

biochemical, immunological, and histological 

changes induced by sodium azide in male 

mice. Exp Toxicol Pathol. 2015;67(1):65-76. 

38. Ahmed AE, Alshehri A, Al-Kahtani 

MA, Elbehairi SEI, Alshehri MA, Shati AA, 

Mohammad YA, Alfaifi MA, Al-Doais AA, 

Taha AR, Morsy KAC, El-Mansi AA. 

Vitamin E and selenium administration 

synergistically mitigate ivermectin and 

doramectin-induced testicular dysfunction in 

male Wistar albino rats. Biomed 

Pharmacother. 2020;12(4). 

39. Babaei A, Kheradmand N, Baazm M, 

Nejati N, Khalatbari M. Protective effect of 

vitamin E on sperm parameters in rats 

infected with Brucella melitensis. Comp Clin 

Pathol. 2013;22(6):1037-1041.Abbassy, M. 

A., Nasr, H. M., & Mansy, A. S. (2020). 

40. Abbassy MA, Nasr HM, Mansy AS. 

Impact of oxidative stress induced by 

chlorpyrifos in male rats: the ameliorating 

effect of rutin and vitamin E. World J Biol 

Pharm Health Sci. 2020;2(3). 

41. Barouh N, Bourlieu‐Lacanal C, 

Figueroa‐Espinoza MC, Durand E, 

Villeneuve P. Tocopherols as antioxidants in 

lipid‐based systems: The combination of 

chemical and physicochemical interactions 

determines their efficiency. Compr Rev Food 

Sci Food Saf. 2022;21(1):642-688. 

42. Mumtaz S, Ali S, Khan R, Shakir HA, 

Tahir HM, Mumtaz S, Andleeb S. 

Therapeutic role of garlic and vitamins C and 

E against toxicity induced by lead on various 

organs. Environ Sci Pollut Res. 2020; 

27:8953-8964. 

43. Saito Y. Diverse cytoprotective 

actions of vitamin E isoforms-role as peroxyl 

radical scavengers and complementary 

functions with selenoproteins. Free Radic 

Biol Med. 2021; 175:121-129. 

44. Ahbab MA, Barlas N, Karabulut G. 

The toxicological effects of bisphenol A and 

octylphenol on the reproductive system of 

prepubertal male rats. Toxicol Indust Health. 

2017; 33:133-146. 

45. Yang Q, Sui X, Cao J, Liu C, Zheng 

S, Bao M, Huang Y, Wu K. Effects of 

exposure to bisphenol A during pregnancy on 

the pup testis function. Internet J Endocrinol. 

2019;20(9). 

46. Zahra Z, Khan MR, Majid M, 

Maryam S, Sajid M. Gonadoprotective ability 

of Vincetoxicum arnottianum extract against 

bisphenol A-induced testicular toxicity and 

hormonal imbalance in male Sprague Dawley 

rats. Androl. 2020;52(6). 

47. Olukole SG, Ajani SO, Ola-Davies 

EO, Lanipekun DO, Aina OO, Oyeyemi MO, 

Olusijioke B. Melatonin ameliorates 



Kufa Journal for Veterinary Medical Sciences                                          Vol. (51)   No. (5)       2024 

19 

bisphenol A-induced perturbations of the 

prostate gland of adult Wistar rats. Biomed 

Pharmacother. 2018; 105:73-82. 

48. Capucho C, Sette R, de Souza Predes 

F, de Castro Monteiro J, Pigoso AA, Barbieri 

R, Mary Anne Heidi Dolder, Grasiela DC 

Severi-Aguiar GD. Green Brazilian propolis 

effects on sperm count and epididymis 

morphology and oxidative stress. Food Chem 

Toxicol. 2012;50(11):3956-3962. 

49. Rizk SM, Zaki HF, Mina MA. 

Propolis attenuates doxorubicin-induced 

testicular toxicity in rats. Food Chem Toxicol. 

2014; 67:176-186. 

50. ElMazoudy RH, Attia AA, El-

Shenawy NS. Protective role of propolis 

against reproductive toxicity of chlorpyrifos 

in male rats. Pesticide Biochem Physiol. 

2011;101(3):175-181. 

51. Attia AA, ElMazoudy RH, El-

Shenawy NS. Antioxidant role of propolis 

extract against oxidative damage of testicular 

tissue induced by insecticide chlorpyrifos in 

rats. Pesticide Biochem Physiol. 

2012;103(2):87-93. 

52. Niki E, Noguchi N. Antioxidant action 

of vitamin E in vivo as assessed from its 

reaction products with multiple biological 

oxidants. Free Radic Res. 2021;55(4):352-

363. 

53. Cariati F, D’Uonno N, Borrillo F, 

Iervolino S, Galdiero G, Tomaiuolo R. 

Bisphenol A: an emerging threat to male 

fertility. Reprod Biol Endocrinol. 

2019;17(1):1-8. 

54. Asma M, Fouzia T, Lazhari T, 

Khireddine O. Protective effects of apigenin 

against bisphenol A-induced testis toxicity in 

Wistar rats through modulating hepatic 

biochemical biomarkers and histological 

changes. Comp Clin Pathol. 2020; 29:1041-

1049. 

55. Farrag EA, Abdelrazikb E, Abdallahc 

Z, Hassan HM. Vitamin E attenuates 

cardiomyopathy via alleviation of autophagic 

stress. Int J Sci Basic Appl Res. 2021; 60:67-

86. 

56. Meli R, Monnolo A, Annunziata C, 

Pirozzi C, Ferrante MC. Oxidative stress and 

BPA toxicity: an antioxidant approach for 

male and female reproductive dysfunction. 

Antioxidants. 2020;9(5):405. 

57. Collodel G, Mattioli S, Moretti E, 

Cerretani D, Micheli L, Fiaschi AI, Menchetti 

L, Brecchia G, Castellini C. Oxidative and/or 

inflammatory thrust induced by silver 

nanoparticles in rabbits: Effect of vitamin E 

or NSAID administration on semen 

parameters. Mediators Inflamm. 2020:1-15. 

58. Acharya UR, Mishra M, Patro J, 

Panda MK. Effect of vitamins C and E on 

spermatogenesis in mice exposed to 

cadmium. Reprod Toxicol. 2008;25(1):84-88. 

59. Kaltsas A. Oxidative stress and male 

infertility: the protective role of antioxidants. 

Medicina. 2023;59(10):1769. 


