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Aims. Although several studies have indicated that valproate (VPA) and oxcarbazepine (OXC) cause reproductive endocrine
disorders and sexual dysfunction, there remains some controversy regarding these issues in males with epilepsy. This study is
aimed at evaluating the effects of VPA and OXC on sexual function, sperm quality, and sex hormones in young males with
epilepsy. Methods. Males with newly diagnosed epilepsy treated with VPA and OXC were recruited, and sexual function
questionnaires (International Index of Erectile Function-5 (IIEF-5)), sperm quality, and sex hormone levels were assessed before
treatment and at 6 months after treatment with VPA or OXC monotherapy. Results. Forty-four young males with epilepsy (23
treated with VPA, 21 treated with OXC) and 30 age-matched healthy individuals were recruited for our study. The sexual
function, sperm quality, marriage rate, and fertility rate of these young males with epilepsy were lower than those of healthy
controls. Sperm quality were significantly reduced in young male patients after 6 months of VPA administration. The level of
follicle stimulating hormone (FSH) was increased in patients after OXC treatment. Meanwhile, sexual function and sperm
quality were not affected. Conclusion. Sexual function and sperm quality were reduced in young males with epilepsy. VPA may
exert a negative effect on sperm quality, whereas OXC has no harmful effect on sexual function and sperm quality in young
males with epilepsy.

1. Introduction

Epilepsy is a common chronic neurological disorder that
affects nearly 50 million people worldwide [1]. Approxi-
mately 60% of people with epilepsy can achieve seizure con-
trol with antiseizure medication (ASM) monotherapy [2].
An increasing number of studies have demonstrated that
valproate (VPA) and oxcarbazepine (OXC) continue to be
commonly used ASMs for patients with epilepsy [3, 4].
Meanwhile, concerns have been raised by patients and clini-
cians regarding the risk of sexual dysfunction, reduction of

sperm quality, and sex hormone disorders in males with epi-
lepsy [5, 6].

As a broad-spectrum ASM, an increasing number of
studies have demonstrated that VPA has adverse effects on
the reproductive system in females [7]. Limited evidence
has also shown that VPA can lead to a significant reduction
in sexual function and sperm quality and sex hormone disor-
ders in males with epilepsy [8]. However, controversy
remains regarding these effects of VPA [9–11]. To date, lim-
ited evidence showed that switching from other ASMs to
OXC may improve sexual function in male patients [12].
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However, little is known about the effect of OXCmonotherapy
on sexual function, sperm quality, and sex hormones in males
with epilepsy. We performed a perspective study to evaluate
the effects of VPA and OXCmonotherapy on sexual function,
sperm quality, and sex hormones in males with newly diag-
nosed epilepsy. In our study, we found that the sexual func-
tion, sperm quality, marriage rate, and fertility rate of male
epilepsy patients were lower than those of controls. Sperm
quality were significantly reduced in young male patients after
6 months of VPA monotherapy. However, sexual function
and semen quality were unchanged in young male patients
after 6 months of OXC monotherapy.

2. Materials and Methods

2.1. Study Population. The subjects in our study were newly
diagnosed male epilepsy patients who were treated at the Epi-
lepsy Center of Sichuan Provincial People’s Hospital, China,
from April 2015 to November 2016. Epilepsy was defined
according to the diagnostic criteria formulated by the Inter-
national League Against Epilepsy (ILAE) in 2014 [13].
Healthy male volunteers were recruited during the same
period to comprise the control group. The exclusion criteria
were as follows: (1) use of hormones, antidepressants, or
drugs to improve sexual function; (2) patients with liver or
kidney dysfunction, thyroid disease, diabetes, infectious dis-
eases, varicocele, cryptorchidism, a history of testicular sur-
gery, Klinefelter syndrome, or urinary system diseases; (3)
patients who had a history of long-term alcoholism, smoking,
or exposure to toxic substances; and (4) patients with mental
illness, intracranial occupying lesions, brain injury, or pro-
gressive degeneration of the nervous system. Individual par-
ticipation in the study was terminated if any of the following
conditions were met: (1) Patients experienced adverse drug
reactions after taking the medications and needed to discon-
tinue the drug. (2) Patients failed to achieve an ideal treat-
ment effect, and other antiepileptic drugs (AEDs) were
substituted or added. (3) Patients or volunteers took medica-
tions or suffered from diseases that might affect the results
during the study. (4) Participants withdrew from the study
for personal reasons. The institutional review boards of
Sichuan Academy of Medical Sciences and Sichuan Provin-
cial People’s Hospital provided ethical approval for this
study, and written informed consent forms were signed by
all participants.

2.2. Epilepsy Treatment and Data Collection. Patients with
epilepsy were randomly treated with VPA (trade name:
Depakote; packing specification: 500mg × 30 tablets; manu-
facturer: Sailof (Hangzhou) Pharmaceutical Co., Ltd.; batch
number: H2O010595) or OXC (trade name: Trileptal; pack-
ing specification: 0:3 g × 50 tablets; manufacturer: Novartis
Farma S.P.A. (Italy); batch number: H2O130016). The dos-
age of VPA was initially 250mg twice daily and then gradu-
ally increased to an effective dose; the maximum daily dose
did not exceed 30mg/kg. The dosage of OXC was initially
300mg twice daily and then gradually increased to an effec-
tive dose; the maximum daily dose did not exceed 2400

mg/day. All patients were followed up once a month by a
physician.

A sexual function questionnaire survey regarding partic-
ipants’ sexual life was conducted using the International
Index of Erectile Function 5 (IIEF-5). The researchers
administered the sexual function questionnaire (IIEF-5) in
a separate and private space. The IIEF-5 is composed of 5
questions, each of which is scored from 0 to 5 points. A
higher total score indicates better erectile function.

Sperm specimens were obtained by masturbation after 2-
7 days of abstinence. After the specimens were acquired, the
laboratory personnel immediately sent them to the
temperature-controlled hospital laboratory to observe the
appearance of semen, record the liquefaction time, measure
the amount of semen, calculate the total number (modified
Neubauer blood cell count plate) and concentration of
sperm, and analyze the motility (wet sheet) and morphology
(Diff-Quik staining) of sperm. The protocol and reference
standards were derived from the standards in the fifth edition
of the Laboratory Manual for the Examination and Process-
ing of Human Semen.

Blood samples used for sex hormone testing were col-
lected between 08:00 and 09:00. The levels of sex hormones
were measured by chemiluminescence immunoassay analysis
(Abbott Laboratories Ltd, Chicago, USA) and kits.

2.3. Statistical Analysis. All data were statistically analyzed
using the SPSS 24.0 statistical software (IBM, Armonk, New
York, USA). Data are presented as the mean ± standard
deviation. Student’s t test was used to analyze data with a nor-
mal distribution.Wilcoxon single-rank tests were conducted if
the data did not conform to a normal distribution, and the chi-
square test was used to assess rates and composition ratios. A
value of p < 0:05 was considered statistically significant.

3. Results

3.1. Sexual Function, Sperm Quality, and Sex Hormones in
Males with Epilepsy. A total of 44 young males with epilepsy
(epilepsy group) and 30 healthy volunteers (control group)
were recruited for this study. As shown in Table 1, there
was no significant difference in age, body mass index, or sex-
ual experience, but the marriage and procreation rates in
patients with epilepsy were significantly lower than those in
the control group (p < 0:01).

Table 1: Comparison of baseline data between the epilepsy group
and the control group.

Epilepsy
group

Control
group

p

Enrollment No. (patients) 44 30 —

Age (years old)a 26:8 ± 6:3 27:9 ± 4:6 NS

BMI (kg/m2)a 23:4 ± 2:0 24:0 ± 2:2 NS

Marriage rate (patients)b 19 (43%) 26 (87%) <0.001
Fertility rate (patients)b 7 (16%) 21 (70%) <0.001
Sexual life history (patients)b 38 (86%) 28 (93%) NS
aCompared using the t test. bCompared using the chi-square test.
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The sperm concentration, total sperm count, and IIEF-5
questionnaire score in the epilepsy group were lower than
those in the control group (p < 0:05), while the sex hormone
levels were not different (Table 2).

3.2. Effect of VPA and OXC on Sexual Function, Sperm
Quality, and Sex Hormones in Males with Epilepsy. Twenty-
one patients were treated with OXC (OXC group), and the
average dosage was 706 ± 182mg/day. Twenty-three patients
received VPA (VPA group), and the mean dose was 1190 ±
295mg/day. There was no significant difference between
the two groups in terms of age, body mass index, duration
of illness, marriage or procreation rate, sexual experience,
number of epilepsy types, type of partial epilepsy, or seizure
control (Table 3).

In patients treated with VPA for six months, the sperm
concentration, total number of sperm, and percentage of
sperm showing forward movement were significantly

decreased (p < 0:05). The prolactin (PRL) level was signifi-
cantly increased (p < 0:05), while no changes were observed
in follicle stimulating hormone (FSH), luteinizing hormone
(LH), testosterone (T), and estradiol (E2) levels and the
IIEF-5 questionnaire score (Table 4).

After six months of OXC treatment, the FSH level was
significantly increased compared with baseline, and the LH,
T, PRL, and E2 levels were unchanged. The sperm quality
and IIEF-5 questionnaire score also showed no significant
changes (Table 5).

4. Discussion

Sexual and reproductive dysfunction is an important and
common but often neglected aspect of epilepsy. At least
30% of men with epilepsy may suffer from sexual dysfunction
[14]. Studies have shown that epilepsy itself as well as AEDs
may affect reproductive endocrine function and sexual

Table 2: Comparison of semen quality, IIEF-5 questionnaire scores, and sex hormone levels between the epilepsy group and the control
group.

Epilepsy group Control group p

Sperm concentration (×106/mL) 37:07 ± 6:54 41:77 ± 7:19 0.005

Total number of sperm (×106/ejaculation) 128:93 ± 40:15 157:93 ± 41:23 0.004

Sperm percentage with forward movement 42:31 ± 3:93 43:97 ± 5:67 NS

Normal sperm percentage 2:56 ± 0:81 2:63 ± 0:92 NS

IIEF-5 questionnaire score (points)a 19:05 ± 2:65 21:70 ± 3:64 0.001

PRL level (mIU/L) 229:32 ± 61:76 213:55 ± 46:97 NS

FSH level (mIU/mL) 3:06 ± 0:93 3:21 ± 1:14 NS

LH level (mIU/mL) 2:69 ± 1:11 2:77 ± 1:27 NS

T level (nmol/L) 18:43 ± 5:58 18:26 ± 6:12 NS

E2 level (pmol/L) 111:16 ± 31:56 109:80 ± 33:10 NS
aThe results were obtained from 38 sexually active epilepsy patients and 28 healthy volunteers who had sex.

Table 3: Comparison of baseline data between the VPA group and the OXC group.

VPA group OXC group p

Enrollment No. (patients) 23 21 —

Age (years old)a 27:4 ± 6:5 26:2 ± 6:2 NS

BMI (kg/m2)a 23:4 ± 2:2 23:5 ± 1:9 NS

Course of disease (years)a 4:3 ± 2:7 4:7 ± 3:3 NS

Married (patients)b 10 (43%) 9 (43%) NS

Married with children (patients)b 3 (13%) 4 (19%) NS

Sexual life history (patients)b 20 (87%) 18 (86%) NS

Simple partial seizureb 4 (17%) 3 (14%) NS

Complex partial seizureb 14 (61%) 14 (67%) NS

Partial to secondarily generalized seizureb 5 (22%) 4 (19%) NS

Dosage (mg/day) 1190 ± 295 706 ± 182 —

No recurrenceb 18 (78%) 16 (76%) NS

Recurred 1-5 timesb 4 (18%) 5 (24%) NS

Recurred more than 5 timesb 1 (4%) 0 NS
aCompared using the t test. bCompared using the chi-square test.
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function, resulting in low fertility in men with epilepsy [15–
21]. Our study results were in agreement with our previous
research [6] showing that the marriage rate and fertility rate
of young male patients with epilepsy were significantly lower
than those of healthy young males.

Animal and clinical studies have suggested that epilepsy
itself may affect sperm quality, sexual function, and sex hor-
mones [22]. The decline in sperm quality and sexual function
in men with epilepsy may be related to the disruption of
hypothalamic pituitary axons by cerebral epileptiform dis-
charges, resulting in changes in sex hormone levels [17].
For example, a decrease in the FSH level is not conducive
to sperm maturation [23], and a chronic increase in the
PRL level has a negative effect on male sexual function [24].

The negative impact of VPA on the sexual function of
males with epilepsy has been recognized by some researchers
[16]. Studies have shown that sexual dysfunction may be
related to elevated PRL levels [8, 24]. The possible mechanism
is as follows. First, high levels of PRL inhibit the secretion of
hypothalamic gonadotropin-releasing hormone (GnRH),
FSH, and LH, and the action of FSH is blocked. LH acts on

the gonads, which leads to a decline in male sexual function.
Second, high levels of PRL also inhibit the conversion of T into
dihydrotestosterone (DHT), which has greater biological
activity, and the reduction of active androgen levels in vivo
has a negative effect on male sexual function [24].

In this study, we found that young male epilepsy patients
taking VPA showed a marked decrease in sperm concentra-
tion, total number of sperm, and percentage of sperm with
forward movement as well as a significant increase in PRL
levels after 6 months of treatment. Previous studies have
found that VPA may cause the testicular volume, sperm
count, and sperm motility to decrease and cause the sperm
deformity rate to increase [18, 25]. The mechanism by which
VPA causes sperm damage in patients with epilepsy may
involve the following three aspects. (1) VPA alters the level
of sex hormones in patients. VPA has also been found to
cause an increase in the level of PRL in mice and epilepsy
patients [8, 18, 26]. High levels of PRL could inhibit the
secretion of hypothalamic GnRH and pituitary gonadotro-
pins (e.g., FSH and LH) as well as the conversion of T to
DHT, which has greater biological activity. The decline in

Table 4: Comparison of semen quality, sexual function questionnaire scores, and sex hormone levels in the VPA group before and after
treatment for 6 months.

Before medication After medication p

Sperm concentration (×106/mL) 37:70 ± 7:64 30:00 ± 9:17 0.003

Total number of sperm (×106/ejaculation) 130:37 ± 43:81 97:29 ± 42:29 0.012

Sperm percentage with forward movement 41:95 ± 4:64 34:73 ± 8:15 0.001

Normal sperm percentage 2:58 ± 0:73 2:33 ± 0:79 NS

IIEF-5 questionnaire score (points)a 19:05 ± 2:82 18:05 ± 2:56 NS

PRL level (mIU/L) 226:33 ± 57:54 282:17 ± 103:67 0.029

FSH level (mIU/mL) 3:04 ± 0:86 2:79 ± 0:84 NS

LH level (mIU/mL) 2:78 ± 0:91 2:56 ± 0:92 NS

T level (nmol/L) 18:77 ± 6:22 18:74 ± 5:60 NS

E2 level (pmol/L) 109:61 ± 30:21 114:86 ± 26:57 NS
aThe results were obtained from 20 epilepsy patients who had sex.

Table 5: Comparison of semen quality, sexual function questionnaire scores, and sex hormone levels in the OXC group before and after
treatment for 6 months.

Before medication After medication p

Sperm concentration (×106/mL) 36:38 ± 5:19 37:57 ± :63 NS

Total number of sperm (×106/ejaculation) 120:97 ± 39:51 125:62 ± 35:53 NS

Sperm percentage with forward movement 42:70 ± 3:03 44:66 ± 4:78 NS

Normal sperm percentage 2:53 ± 0:91 2:89 ± 0:56 NS

IIEF-5 questionnaire score (points)a 18:94 ± 2:56 20:00 ± 2:06 NS

PRL level (mIU/L) 232:60 ± 67:37 209:49 ± 73:10 NS

FSH level (mIU/mL) 3:08 ± 1:01 4:21 ± 1:74 0.014

LH level (mIU/mL) 2:60 ± 1:31 3:47 ± 1:65 NS

T level (nmol/L) 18:06 ± 4:89 19:85 ± 7:08 NS

E2 level (pmol/L) 112:86 ± 33:63 113:57 ± 21:52 NS
aThe results were obtained from 18 epilepsy patients who had sex.
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these hormones is not conducive to spermatogenesis and
maturation [23, 27]. (2) VPA induces oxidative stress, which
damages sperm cell DNA. Khan S et al. [28] found that VPA
increases the expression of 8-oxo-deoxyguanosine (8-oxo-
dG) in mouse testicular cells. 8-Oxo-dG is also a sensitive
biomarker for DNA damage in human sperm cells [29], indi-
cating that VPA can damage the sperm by damaging sperm
cell DNA. (3) VPA reduces the carnitine level in humans.
Among existing AEDs, VPA is considered the strongest
carnitine-reducing agent, and long-term use will lead to
lower levels of carnitine in the body [25, 30], while carnitine
has a protective effect on sperm cells [31]. The reduced
amount of carnitine causes a reduction in sperm quality.
Although VPA can damage male sperm cells, studies have
shown that this damage is reversible and can be reduced or
eliminated after drug reduction or discontinuation [32].

Findings regarding the effects of OXC on sexual function
in male patients with epilepsy have been inconsistent. Previ-
ous reports have shown that OXC may impair sexual func-
tion in male patients with epilepsy [16], but a study with a
larger clinical sample by Luef et al. suggested that OXC can
improve the sexual function of male epilepsy patients [12].
It is hypothesized that OXC may improve sexual function
in male patients with epilepsy because it may increase potas-
sium channel conductance and regulate high-potential acti-
vation of calcium channels, which may promote GnRH
release from hypothalamic GnRH neurons [33, 34]. GnRH
promotes pituitary secretion of LH, which is further stimu-
lated by testicular synthesis of T to improve male sexual func-
tion [35]. In our study, erectile function scores showed a
downward trend after VPA use and an upward trend after
OXC use, but these trends were not statistically significant.
This may be associated with the small sample size of our
study. We also presume that VPA may reduce erectile func-
tion, while OXC may have improved erectile function.

To date, few studies have reported the effect of OXC on
sperm quality and sex hormone levels. Isojarvi et al. [35]
reported that the sperm concentration and sex hormone
levels were normal in 18 OXC-treated men with epilepsy.
Isojarvi et al. [36] also reported improvement of the serum
sex hormone imbalance when carbamazepine (CBZ) was
replaced by OXC. Cansu et al. [37] found no significant effect
of OXC on testicular development in an animal study. Rattya
et al. [9] indicated that the endocrine effects of OXC in men
appeared to be dose-related because serum T, gonadotropin,
and sex hormone-binding globulin (SHBG) levels were nor-
mal in patients treated with a daily dose of <900mg OXC,
but these serum hormone levels were elevated with a daily
dose of ≥900mg. In our study, it should be noted that a sig-
nificantly increased FSH level was observed after OXC treat-
ment. We also found that the sperm concentration and the
total number and percentage of forward-moving sperm
showed an increasing trend in the OXC group. Furthermore,
the LH level was increased, whereas that of PRL was reduced,
but the differences before and after treatment did not reach
statistical significance. The above results indicated that
OXC had no clear negative effect on male sperm cells and
might be beneficial to the production of sperm cells. It is
speculated that this may be because OXC can increase FSH

and LH levels in humans, which is beneficial for spermato-
genesis and maturation [23, 27].

The current study has several limitations. First, although
sexual function, sperm quality, and sex hormones were evalu-
ated, whether sexual function and sperm quality were associ-
ated with sex hormone disorders remains unknown. Second,
due to the relatively small sample size, we failed to verify
whether the above phenomenon was related to drug dosage.
Thus, a well-designed study with a larger sample size is needed.

5. Conclusion

In conclusion, sexual function and sperm quality were
reduced in young males with epilepsy. VPA may exert a neg-
ative effect on sexual function and sperm quality, whereas
OXC has no harmful effect on sperm quality in young males
with epilepsy.

Data Availability

All data needed to evaluate the conclusions in the paper are
present in the paper.

Conflicts of Interest

None of the authors has any conflicts of interest to disclose.

Authors’ Contributions

QZ and HS planned and designed the study. HS and LY were
responsible for the clinical evaluation of patients from the
Epilepsy Center of Sichuan Provincial People’s Hospital.
LC, YG, and DW contributed to the data handling and statis-
tical analyses. QZ, YG, and LC contributed to writing and
revising the manuscript. All authors have approved the final
manuscript. Yi Guo and Lang Chen contributed equally to
this work.

Acknowledgments

The authors sincerely thank the patients for their participa-
tion in this study. This work was supported by the Sichuan
Provincial People’s Hospital for Doctors or Youths (No.
30305030589).

References

[1] GBD 2016 Epilepsy Collaborator, “Global, regional, and
national burden of epilepsy, 1990-2016: a systematic analysis
for the Global Burden of Disease Study 2016,” The Lancet Neu-
rology, vol. 18, no. 4, pp. 357–375, 2019.

[2] O. C. Cockerell, J. W. A. S. Sander, Y. M. Hart, S. D. Shorvon,
and A. L. Johnson, “Remission of epilepsy: results from the
National General Practice Study of Epilepsy,” The Lancet,
vol. 346, no. 8968, pp. 140–144, 1995.

[3] A. Marson, G. Burnside, R. Appleton et al., “The SANAD II
study of the effectiveness and cost-effectiveness of valproate
versus levetiracetam for newly diagnosed generalised and
unclassifiable epilepsy: an open-label, non-inferiority, multi-
centre, phase 4, randomised controlled trial,” The Lancet (Lon-
don, England), vol. 397, no. 10282, pp. 1375–1386, 2021.

5BioMed Research International



[4] A. Beydoun, S. DuPont, D. Zhou, M. Matta, V. Nagire, and
L. Lagae, “Current role of carbamazepine and oxcarbazepine
in the management of epilepsy,” Seizure, vol. 83, pp. 251–263,
2020.

[5] A. Verrotti, E. Mencaroni, M. Cofini et al., “Valproic acid
metabolism and its consequences on sexual functions,” Cur-
rent Drug Metabolism, vol. 17, no. 6, pp. 573–581, 2016.

[6] D. M.Wu, L. Chen, F. Y. Ji, Y. Si, and H. B. Sun, “The effects of
oxcarbazepine, levetiracetam, and lamotrigine on semen qual-
ity, sexual function, and sex hormones in male adults with epi-
lepsy,” Epilepsia, vol. 59, no. 7, pp. 1344–1350, 2018.

[7] R. Kälviäinen, S. Straus, J. Dogne, S. Bakchine, and M. Haas,
“Reducing valproate use in women with epilepsy,” The Lancet
Neurology, vol. 17, no. 7, pp. 580-581, 2018.

[8] S. S. Zhao, X. Y. Wang, Y. Wang et al., “Effects of valproate on
reproductive endocrine function in male patients with epi-
lepsy: a systematic review and meta-analysis,” Epilepsy &
Behavior, vol. 85, pp. 120–128, 2018.

[9] J. Rättyä, J. Turkka, A. J. Pakarinen et al., “Reproductive effects
of valproate, carbamazepine, and oxcarbazepine in men with
epilepsy,” Neurology, vol. 56, no. 1, pp. 31–36, 2001.

[10] L. Watkins and H. Angus-Leppan, “Valproate, sexual health,
and men: A narrative review,” Epilepsy & behavior : E&B,
vol. 103, p. 106835, 2020.

[11] K. Sachdeo, P. Tapanainen, A. Pakarinen, M. Paivansalo,
J. Isojarvi, and L. Vainionpäa, “Serum androgen levels and tes-
ticular structure during pubertal maturation in male subjects
with epilepsy,” Epilepsia, vol. 45, no. 7, pp. 769–776, 2004.

[12] G. Luef, G. Krämer, and H. Stefan, “Oxcarbazepine treatment
in male epilepsy patients improves pre-existing sexual dys-
function,” Acta Neurologica Scandinavica, vol. 119, no. 2,
pp. 94–99, 2009.

[13] R. S. Fisher, C. Acevedo, A. Arzimanoglou et al., “ILAE official
report: a practical clinical definition of epilepsy,” Epilepsia,
vol. 55, no. 4, pp. 475–482, 2014.

[14] M. Atif, M. R. Sarwar, and S. Scahill, “The relationship
between epilepsy and sexual dysfunction: a review of the liter-
ature,” Springerplus, vol. 5, no. 1, article 2070, 2016.

[15] S. A. Hamed, “The effect of epilepsy and antiepileptic drugs on
sexual, reproductive and gonadal health of adults with epi-
lepsy,” Expert Review of Clinical Pharmacology, vol. 9, no. 6,
pp. 807–819, 2016.

[16] Y. Yang and X. F. Wang, “Sexual dysfunction related to antiep-
ileptic drugs in patients with epilepsy,” Expert Opinion on
Drug Safety, vol. 15, no. 1, pp. 31–42, 2016.

[17] G. Luef, “Hormonal alterations following seizures,” Epilepsy &
Behavior, vol. 19, no. 2, pp. 131–133, 2010.

[18] X. Xiaotian, Z. Hengzhong, X. Yao, Z. Zhipan, X. Daoliang,
and W. Yumei, “Effects of antiepileptic drugs on reproductive
endocrine function, sexual function and sperm parameters in
Chinese Han men with epilepsy,” Journal of Clinical Neurosci-
ence, vol. 20, no. 11, pp. 1492–1497, 2013.

[19] B. Bone and J. Janszky, “Epilepsy and male sexual dysfunction:
etiology, diagnosis and therapy,” Ideggyógyászati Szemle,
vol. 59, no. 5-6, pp. 148–152, 2006.

[20] M. Yogarajah and M. Mula, “Sexual dysfunction in epilepsy
and the role of anti-epileptic drugs,” Current Pharmaceutical
Design, vol. 23, no. 37, pp. 5649–5661, 2017.

[21] W. T. Blume, “Low fertility in men with epilepsy: unhappy,
uninterested, unable,” Epilepsy Currents, vol. 9, no. 3, pp. 69-
70, 2009.

[22] S. A. Hamed, “Neuroendocrine hormonal conditions in epi-
lepsy: relationship to reproductive and sexual functions,” The
Neurologist, vol. 14, no. 3, pp. 157–169, 2008.

[23] J. Zheng, J. Mao, M. Cui et al., “Novel FSH β mutation in a
male patient with isolated FSH deficiency and infertility,”
European Journal of Medical Genetics, vol. 60, no. 6, pp. 335–
339, 2017.

[24] M. Maggi, J. Buvat, G. Corona, A. Guay, and L. O. Torres,
“Hormonal causes of male sexual dysfunctions and their man-
agement (hyperprolactinemia, thyroid disorders, GH disor-
ders, and DHEA),” The Journal of Sexual Medicine, vol. 10,
no. 3, pp. 661–677, 2013.

[25] S. A. Hamed, E. M. Moussa, A. M. Tohamy et al., “Seminal
fluid analysis and testicular volume in adults with epilepsy
receiving valproate,” Journal of Clinical Neuroscience, vol. 22,
no. 3, pp. 508–512, 2015.

[26] G. A. Soliman, A. Abd, and el-Meguid, “Effects of antiepileptic
drugs carbamazepine and sodium valproate on fertility of male
rats,” DTW. Deutsche Tierarztliche Wochenschrift, vol. 106,
no. 3, pp. 110–113, 1999.

[27] E. Koukkou, E. Billa, N. Kapolla et al., “An empiric treatment
for idiopathic oligozoospermia revisited: a 20-year investiga-
tive saga,” Andrologia, vol. 44, no. 5, pp. 337–342, 2012.

[28] S. Khan, T. Ahmad, C. V. Parekh, P. P. Trivedi, S. Kushwaha, and
G. Jena, “Investigation on sodium valproate induced germ cell
damage, oxidative stress and genotoxicity in male Swiss mice,”
Reproductive Toxicology, vol. 32, no. 4, pp. 385–394, 2011.

[29] H. Shen and C. Ong, “Detection of oxidative DNA damage in
human sperm and its association with sperm function and
male infertility,” Free Radical Biology and Medicine, vol. 28,
no. 4, pp. 529–536, 2000.

[30] E. D. Belousova, “The decreased level of plasma carnitine in
patients with epilepsy,” Zhurnal nevrologii i psikhiatrii im.
S.S. Korsakova, vol. 117, no. 6, pp. 106–110, 2017.

[31] S. Ahmadi, R. Bashiri, A. Ghadiri-Anari, and A. Nadjarzadeh,
“Antioxidant supplements and semen parameters: an evidence
based review,” International Journal of Reproductive BioMedi-
cine, vol. 14, no. 12, pp. 729–736, 2016.

[32] H. Kose-Ozlece, F. Ilik, K. Cecen, N. Huseyinoglu, and
A. Serim, “Alterations in semen parameters in men with epi-
lepsy treated with valproate,” European Journal of Neurology,
vol. 14, no. 3, pp. 164–167, 2015.

[33] M. Kato, N. Tanaka, H. Ishii, C. Yin, and Y. Sakuma, “Ca2+
channels and Ca2+-activated K+ channels in adult rat
gonadotrophin-releasing hormone neurones,” Journal of Neu-
roendocrinology, vol. 21, no. 4, pp. 312–315, 2009.

[34] R. Petering and N. Brooks, “Testosterone therapy: review of
clinical applications,” American Family Physician, vol. 96,
no. 7, pp. 441–449, 2017.

[35] J. I. Isojarvi, E. Lofgren, K. S. Juntunen et al., “Effect of epilepsy
and antiepileptic drugs on male reproductive health,” Neurol-
ogy, vol. 62, no. 2, pp. 247–253, 2004.

[36] J. I. Isojarvi, A. J. Pakarinen, A. Rautio, O. Pelkonen, and V. V.
Myllyla, “Serum sex hormone levels after replacing carbamaz-
epine with oxcarbazepine,” European Journal of Clinical Phar-
macology, vol. 47, no. 5, pp. 461–464, 1995.

[37] A. Cansu, O. Ekinci, A. Serdaroglu et al., “Effects of chronic
treatment with valproate and oxcarbazepine on testicular
development in rats,” Seizure, vol. 20, no. 3, pp. 203–207, 2011.

6 BioMed Research International


	A Comparative Study of the Effects of Valproate and Oxcarbazepine on Sexual Function, Sperm Quality, and Sex Hormones in Males with Epilepsy
	1. Introduction
	2. Materials and Methods
	2.1. Study Population
	2.2. Epilepsy Treatment and Data Collection
	2.3. Statistical Analysis

	3. Results
	3.1. Sexual Function, Sperm Quality, and Sex Hormones in Males with Epilepsy
	3.2. Effect of VPA and OXC on Sexual Function, Sperm Quality, and Sex Hormones in Males with Epilepsy

	4. Discussion
	5. Conclusion
	Data Availability
	Conflicts of Interest
	Authors’ Contributions
	Acknowledgments

