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overview about the influence of valproate on male fertility, testicular morphology and
hormonal regulation based on published data. Several studies have reported that chronic
treatment with Valproic Acid can cause testicular morphological alterations, decreased
sperm mobility and hormonal imbalances, suggesting male infertility. Research with
animal models, mostly Wistar rats and Swiss mice, has demonstrated that valproate
provokes germ cell damage through oxidative stress- genotoxicity acted induced
meiosis. These findings have important implications for understanding the risks of
valproate therapy in epileptic men. It also reviews other potential preventive methods,
such as antioxidant intervention that would decrease the harmful effects of valproate on
reproductive health. Collectively, the evidence presented indicates that healthcare
providers should consider these risks when prescribing valproate and investigate
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alternative treatment options or protective measures for male patients. The purpose of
this comprehensive review is to provide information regarding the clinical management
and also indicates future research prospects that may be targeted in investigating how
valproate use might have reproductive consequences among male population.
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1. Introduction

Valproate (sodium valproate) is also a medication used in the treatment of epilepsy, bipolar disorder
and migraine headaches(lamsaard et al. 2017). It was established in the 1960s and has since been
widely used for the treatment of seizures, especially when patients are resistant to other anti-epileptic
drugs(Perucca 2012). Although valproate exhibits therapeutic properties, there are concerns about its
detrimental impacts on male reproductive health. More research is being dedicated to identify what

effects valproic acid has on male fertility and hormonal profile over long term administration(Romoli
etal. 2019).

The male reproductive system is highly sensitive to different environmental and pharmacological
agents, and the effect of drugs like valproate can be profound(Mascarenhas, Sousa, and Rato 2024).
Research demonstrates that males who receive valproate as a treatment often suffer from
reproductive problems, such as changes in epididymal structure and these factors may be employed
for the prediction of decreased sperm count. For instance, studied male Wistar rats and reported
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marked histopathological changes in the testes after long-term treatment with valproate, indicative of
morphological structural alterations within the organ(R@ste et al. 2001). The changes in fertility
were associated with a decreased sperm count and motility, implicating valproate exposure as being
directly responsible for impaired fertility(Tallon, O’Donovan, and Delanty 2021).

Valproate impairs male reproductive health both directly and indirectly through multiple
mechanisms. One of the suggested mechanisms is oxidative stress, that when there are more reactive
oxygen species (ROS) than antioxidant defenses(Walke et al. 2023). High levels of oxidative stress
creates cellular damage, through DNA fragmentation and apoptosis of germ cells. In male mice,
sodium valproate induced oxidative damage again supports the hypothesis that the reproductive
toxicity of this drug may occur via induction of an oxidizing state(Khan et al. 2011). Valproate
treatment can also worsen these effects, possibly through a synergistic effect of valproate on any
hormonal imbalances(Svalheim et al. 2015). Men with epilepsy receiving valproate show changes in
reproductive hormones, including reductions in testosterone levels, an essential factor for both male
fertility and overall reproduction functions(Reste et al. 2005).

These findings are potentially relevant, given the growing utilization of valproate in clinical practice.
This study highlights reproductive risks of valproate therapy that healthcare providers should be
cognizant and vigilant about, especially in men in their childbearing years. This knowledge is critical
for planning proper management and counseling of patients on the potential reproductive health
consequences of treatment. Indeed, studies have also started to investigate possible protective
strategies able to counteract the adverse impact of valproate on male fertility. For example, treatment
with antioxidant supplementation has recently been theorized to alleviate oxidative stress and
enhance reproductive outcomes in animal models.

The aim of this review was to assemble a series of studies focusing on reproductive outcomes in men
with the overarching goal that they provide an overall perspective. This paper aims to review
literature available on the use of valproate in men with epilepsy and through synthesizing research
conducted, intends to emphasize both the need for male reproductive health considerations while
recommending valproate as well as suggest areas for further studies.

2. Main Body
2.1 Morphological and Functional Alterations in the Testis

Diverse researches have been published using animal models to explore the morphological changes
caused by valproate(Fereshetyan et al. 2021). Studies reported that Long-term treatment of Wistar
rats with sodium valproate leads to cause marked testicular damage. Degeneration in the
seminiferous tubules and decrease number of sperm was observed histologically(R@ste et al. 2001).
These morphological changes are in agreement that demonstrated biochemical changes in
reproductive function parameters of male Wistar rats subjected to sodium valproate(Vijay,
Yeshwanth, and Bairy 2008).

Furthermore, the semen parameters as well showed harmful effects of valproate on sperm motility
and morphology. Numerous studies showed similar findings, though the affected fertile parameters
were only sperm motility and testicular volume; with men treated for epilepsy using valproate
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demonstrating lower levels of these two characteristics(Hamed et al. 2015). Further investigations
described changes in sperm head morphology also appear to be directly related and focused on the
permanent injury of germ cells likely induced by valproate(Trivedi et al. 2010).

2.2 Hormonal Imbalance and Oxidative Stress

The effects of sodium valproate on male reproductive health are not only due to the structural
changes, but also brought about by hormonal disturbance(Harden and Pennell 2013). Various
examinations authenticated that testosterone levels were measured in men treated with valproate and
hormone concentrations that had no impact on male reproductive potential(Chen et al. 1992). This
hormonal imbalance could lead to the reproductive disturbance. These antiepileptic drugs can affect
male reproductive health markedly(Isojarvi et al. 2004).

Valproate's adverse effects are mediated through oxidative stress. A research demonstrated the
oxidative harm to germ cells triggered by sodium valproate, indicating that this resulting stress is an
important factor in genotoxicity and reduced reproductive ability(Safdar and Ismail 2023). There is
growing evidences that vitamin E supplementation might be beneficial as an initial protective
strategy in the prevention of valproate-induced testicular injury, and shown a significant decrease in
TAC levels; however author detected adequate plasma glutathione (GSH) values which were
probably stoichiometrically oxidized at about 90% due to VPA treatment since urine
malondialdehyde (MDA) values increased nearly fourfold compared with control group fortifying
poor efficiency against peroxidative stress though good capacity present for defense biochemical
pathways yet not activated fully as it seem from enzyme antioxidant activity results(Alsemeh et al.
2022).

3. Summary

In conclusion, the information provided from this review clearly demonstrates the significant harmful
effects of valproic acid at the male reproductive health. This emphasizes the complexity between
pharmacological-reproductive parameter interplay, reviewing morphological testis changes;
hormonal imbalance and oxidative stress, which provide further insights. Epidemiological studies
have indicated that the use of valproic acid is high for clinical epilepsy, and hence Health Care
Practitioners should be made aware about these potential risks while they consult their male patients
providing them with other options or minimal strategies to protect from this harm. Additional studies
are needed to elucidate mechanisms and characterize best clinical practice for monitoring
reproductive health in men on valproate therapy.

Acknowledgements

I am deeply grateful to all the participants who generously shared their time and experiences for this
research. Their contributions have been instrumental in the success of this study.

Conflict of Interest

The authors declare that there is no conflict of interest regarding the publication of this paper.

https://internationalpubls.com 176



Communications on Applied Nonlinear Analysis
ISSN: 1074-133X
Vol 32 No. ICMASD (2025)

References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

(8]

https://internationalpubls.com

Alsemeh, Amira Ebrahim, Marwa Mahmood Ahmed, Amal Fawzy, Walaa Samy, Marwa
Tharwat, and Samar Rezq. 2022. ‘Vitamin E Rescues Valproic Acid-Induced Testicular Injury
in Rats: Role of Autophagy’. Life Sciences 296:120434. doi: 10.1016/].1f5.2022.120434.

Chen, Shun-Sheng, Meng-Ru Shen, Tsan-Ju Chen, and Shung-Long Lai. 1992. ‘Effects of
Antiepileptic Drugs on Sperm Motility of Normal Controls and Epileptic Patients with
Long-Term Therapy’. Epilepsia 33(1):149-53. doi: 10.1111/5.1528-1157.1992.tb02298.x.

Fereshetyan, Katarine, Vergine Chavushyan, Margarita Danielyan, and Konstantin Yenkoyan.
2021. ‘Assessment of Behavioral, Morphological and Electrophysiological Changes in Prenatal
and Postnatal Valproate Induced Rat Models of Autism Spectrum Disorder’. Scientific Reports
11(1):23471. doi: 10.1038/s41598-021-02994-6.

Hamed, Sherifa A., Ehab M. M. Moussa, Amal M. Tohamy, Khaled O. Mohamed, Mohamad
E. Mohamad, Tahra M. K. Sherif, and Mostafa M. Abdellah. 2015. ‘Seminal Fluid Analysis

and Testicular Volume in Adults with Epilepsy Receiving Valproate’. Journal of Clinical
Neuroscience 22(3):508—12. doi: 10.1016/j.jocn.2014.08.029.

Harden, Cynthia L., and Page B. Pennell. 2013. ‘Neuroendocrine Considerations in the
Treatment of Men and Women with Epilepsy’. The Lancet Neurology 12(1):72-83. doi:
10.1016/S1474-4422(12)70239-9.

lamsaard, Sitthichai, 1.Department of Anatomy, Faculty of Medicine, Khon Kaen University,
Khon Kaen, Thailand. 2.Center for Research and Development of Herbal Health Products,
Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen 40002, Thailand,
Wannisa Sukhorum, 1.Department of Anatomy, Faculty of Medicine, Khon Kaen University,
Khon Kaen, Thailand.2.School of Medicine, Mae Fah Luang University, Chiang Rai 57100,
Thailand., Supatcharee Arun, Department of Anatomy, Faculty of Medicine, Khon Kaen
University, Khon Kaen, Thailand., Nichapa Phunchago, Department of Anatomy, Faculty of
Medicine, Khon Kaen University, Khon Kaen, Thailand, Nongnuch Uabundit, Department of
Anatomy, Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand, Porntip
Boonruangsri, Department of Anatomy, Faculty of Medicine, Khon Kaen University, Khon
Kaen, Thailand, Malivalaya Namking, and Department of Anatomy, Faculty of Medicine,
Khon Kaen University, Khon Kaen, Thailand. 2017. ‘Valproic Acid Induces Histologic
Changes and Decreases Androgen Receptor Levels of Testis and Epididymis in Rats’.
International Journal of Reproductive BioMedicine 15(4):217-24. doi: 10.29252/ijrm.15.4.217.

Isojarvi, J. I. T., E. Lofgren, K. S. T. Juntunen, A. J. Pakarinen, M. Piivénsalo, I. Rautakorpi,
and L. Tuomivaara. 2004. ‘Effect of Epilepsy and Antiepileptic Drugs on Male Reproductive
Health’. Neurology 62(2):247-53. doi: 10.1212/01.WNL.0000098936.46730.64.

Khan, Sabbir, Tauseef Ahmad, Chintan Vishnubhai Parekh, Priyanka Pushkarbhai Trivedi,
Sapana Kushwaha, and Gopabandhu Jena. 2011. ‘Investigation on Sodium Valproate Induced

Germ Cell Damage, Oxidative Stress and Genotoxicity in Male Swiss Mice’. Reproductive
Toxicology 32(4):385-94. doi: 10.1016/j.reprotox.2011.09.007.

177



Communications on Applied Nonlinear Analysis
ISSN: 1074-133X
Vol 32 No. ICMASD (2025)

[9] Mascarenhas, Caio, Ana C. A. Sousa, and Luis Rato. 2024. ‘Effects of Pharmaceutical
Substances with Obesogenic Activity on Male Reproductive Health’. International Journal of
Molecular Sciences 25(4):2324. doi: 10.3390/1jms25042324.

[10]Perucca, Emilio. 2012. ‘What Clinical Trial Designs Have Been Used to Test Antiepileptic
Drugs and Do We Need to Change Them?”. Epileptic Disorders 14(2):124-31. doi:
10.1684/epd.2012.0511.

[11]Romoli, Michele, Petra Mazzocchetti, Renato D’Alonzo, Sabrina Siliquini, Victoria Elisa
Rinaldi, Alberto Verrotti, Paolo Calabresi, and Cinzia Costa. 2019. ‘Valproic Acid and
Epilepsy: From Molecular Mechanisms to Clinical Evidences’. Current Neuropharmacology
17(10):926—46. doi: 10.2174/1570159X17666181227165722.

[12]Reste, L. S., E. Taubell, L. Merkrid, T. Bjernenak, E. R. Setre, T. Merland, and L. Gjerstad.
2005. ‘Antiepileptic Drugs Alter Reproductive Endocrine Hormones in Men with Epilepsy’.
European Journal of Neurology 12(2):118-24. doi: 10.1111/5.1468-1331.2004.00899.x.

[13]ROste, Line Sveberg, Erik Taub@ll, Aasmund Berner, Kjell Andersen Berg, Mona
Aleksandersen, and Leif Gjerstad. 2001. ‘Morphological Changes in the Testis after Long-
Term Valproate Treatment in Male Wistar Rats’. Seizure 10(8):559-65. doi:
10.1053/s€iz.2001.0545.

[14]Safdar, Ayesha, and Fatima Ismail. 2023. ‘A Comprehensive Review on Pharmacological
Applications and Drug-Induced Toxicity of Valproic Acid’. Saudi Pharmaceutical Journal
31(2):265-78. doi: 10.1016/j.jsps.2022.12.001.

[15]Svalheim, Sigrid, Line Sveberg, Monika Mochol, and Erik Taubell. 2015. ‘Interactions
between  Antiepileptic =~ Drugs and  Hormones’. Seizure  28:12-17. doi:
10.1016/j.seizure.2015.02.022.

[16] Tallon, Eva, Louise O’Donovan, and Norman Delanty. 2021. ‘Reversible Male Infertility with
Valproate Use: A Review of the Literature’. Epilepsy & Behavior Reports 16:100446. doi:
10.1016/5.ebr.2021.100446.

[17]Trivedi, P. P., S. Kushwaha, D. N. Tripathi, and G. B. Jena. 2010. ‘Evaluation of Male Germ
Cell Toxicity in Rats: Correlation between Sperm Head Morphology and Sperm Comet Assay’.
Mutation Research/Genetic Toxicology and Environmental Mutagenesis 703(2):115-21. doi:
10.1016/j.mrgentox.2010.08.005.

[18]Vijay, P., R. Yeshwanth, and Kl Bairy. 2008. ‘The Effect of Sodium Valproate on the
Biochemical Parameters of Reproductive Function in Male Albino Wistar Rats’. Indian Journal
of Pharmacology 40(6):248. doi: 10.4103/0253-7613.45149.

[19]Walke, Gireeja, Sagar S. Gaurkar, Roshan Prasad, Tejaswee Lohakare, and Mayur Wanjari.
2023. ‘The Impact of Oxidative Stress on Male Reproductive Function: Exploring the Role of
Antioxidant Supplementation’. Cureus. doi: 10.7759/cureus.42583.

https://internationalpubls.com 178



