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Abstract

Background: Assisted reproductive technique is the last treatment resort for idiopathic male infertility (IMI). In recent years, an-
tioxidants have received vast attention to treat IMI by decreasing seminal oxidative stress.
Methods: In this cross-sectional before-after study, we evaluated the effects of grape seed extract (GSE) as an antioxidant on seminal
chemistry. Twenty-nine patients with IMI were treated with GSE 600 mg per day for 3 months. Seminal catalase, superoxide dismu-
tase and malondialdehyde, and serum FSH, LH, and testosterone levels were evaluated both at the beginning and at the end of the
study.
Results: Mean age of the patients was 32.5± 4.9 years. GSE consumption resulted in increased semen catalase (44.67± 17.11 vs. 53.05
± 18.6, P = 0.016), decreased semen malondialdehyde (1.77 ± 0.48 vs. 1.55 ± 0.43, P = 0.024), and increased serum FSH (3.53 ± 1.51 vs.
4.3 ± 2.00, P = 0.026).
Conclusions: Our study revealed GSE effectiveness in decreasing seminal oxidative stress in patients suffering from IMI.
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1. Background

Male factor infertility is encountered with increased
frequency as the sole or contributing factor in infertility
of couples seeking medical attention for conception in re-
cent years and it is the main reason for roughly half of all
assisted reproductive techniques (ARTs). Infertility with in-
determinate cause accounts for 25% of cases in males (1, 2).
When the man is diagnosed with idiopathic male infertil-
ity, ARTs are one of the last remaining resorts for the cou-
ple. Recently, andrologists are focusing mostly on the qual-
ity of semen and sperms fertility potential rather than the
traditional sperm count in semen analysis (1).

Oxidative stress has gained increased attention as a
causal factor of sperm damage and immobility as well as
the resultant decrease in semen quality (3-5). Spermato-
zoa are the first cells found to produce reactive oxygen
species (ROS) (6); but leukocytes present in seminal fluid
are greater contributors to oxidative stress in semen (5).

A variety of antioxidants has been successfully used in
previous studies to improve semen quality (7-9) with differ-
ent effects on sperm damage and motility.

Grape seed contains many natural antioxidants and
has been shown to help protect body against oxidative

stress (10, 11). Grape products have been shown to protect
sperms from oxidative stress in vitro and improve sperm
quality in rats (11-14); but they have never been investigated
as a therapeutic modality for treatment of male infertility
in human.

In this study, we supplemented grape seed extract
(GSE) to men suffering from idiopathic male infertility and
investigated its effect on the markers of seminal oxidative
stress for the first time in humans.

2. Methods

We conducted a cross-sectional before-after study on
patients referring to Tehran Royan infertility center with
the chief complaint of infertility from 2014 to 2016.

Since idiopathic male infertility is a diagnosis of ex-
clusion, patients with any of the following disorders were
excluded from the study: any hormonal, anatomic (varic-
ocele, epididymis obstruction, history of epididymitis or
orchitis) or congenital abnormality resulting in infertility,
any chromosomal abnormality, chronic renal disease (Cre-
atinine > 2), chronic liver disease (liver function tests > 2x
normal), diabetes, infectious disease (fever and leukocyto-
sis) in the past month, alcohol or cigarette use, history of
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drug abuse, treatment with any drug that may affect re-
productive hormones or sexual function, any occupation
that would affect sexual function, and change in food reg-
imen during the study (e.g. using weight-gain or weight-
loss programs).

After obtaining the informed consent, two semen and
serum samples with one-week interval were taken and
analyzed for semen oxidative markers (malondialdehyde,
catalase, and superoxide dismutase (SOD)) and serum level
of testosterone, LH, and FSH. Subsequently, all participants
were treated with GSE capsules containing 300 mg GSE
twice a day. Half way through the treatment period (40 -
50 days), all patients were revisited and inquired about the
proper drug consumption and any possible side effects. Af-
ter 3 months of treatment, all examinations and laboratory
tests were repeated.

The grape seed capsule used in this study was prepared
at the drug applied research center (Tabriz, Iran). Grape
seeds were removed from pulps, dried at 70°C for 30 min-
utes and grinded. The powder was dissolved in n-Hexane,
centrifuged for 30 minutes, and then sieved. This dross was
dissolved in methanol, centrifuged for 30 minutes, and
sieved 3 more times. The solution (comprised of methanol
solvent plus grape seeds extract) was dried at 40°C. The ex-
tract was separated from solvent, collected, and stored in
a refrigerator. The antioxidant power of the product was
determined by diphenylpicrylhydrazyl procedure as RC50
= 4 × 103 mg/mL (15). GSE capsules contained the follow-
ing ingredients: dicalcium phosphate, gelatin, microcrys-
talline cellulose, and 300 mg of GSE. Capsules’ ingredients
were equivalent to 20 - 25 grape seeds. In an analysis we
performed on the capsules, they contained at least 95% of
proanthocyanidins and 80% of polyphenolic compounds.

Evaluation for scavenger antioxidants consisting of se-
men levels of catalase, superoxide dismutase, and malon-
dialdehyde was carried out using enhanced chemilumi-
nescence technique.

Paired samples t-test was performed to compare before
and after results in our group of patients. Data were ana-
lyzed using SPSS software (SPSS, Inc., Chicago, IL, USA) and
P < 0.05 was considered statistically significant.

3. Results

In total, 30 patients were recruited. During the course
of the study, one patient was lost to follow-up due to not
attending the follow-up clinic.

The mean age of the patients was 32.4 ± 5.1 and du-
ration of infertility was 4.9 ± 2.8 years. After 3 months
of treatment, we observed a decrease in semen malondi-
aldehyde (P = 0.024) and an increase in semen catalase (P
= 0.016) levels. They also showed a significant increase in

serum FSH levels (P = 0.026) at the end of the treatment pe-
riod. Detailed comparison of results is summarized in Ta-
ble 1.

Table 1. Before and After Values and Their Significance in Our Patients

Variables GSE

Before After P value

Serum measures

LH, U/L 2.22 ± 0.8 2.07 ± 0.7 0.485

FSH, U/L 3.53 ± 1.5 4.30 ± 2.0 0.026a

Testosterone, nmol/L 9.50 ± 0.81 9.17 ± 0.73 0.259

Seminal plasma measures

Malondialdehyde, nmol/L 1.8 ± 0.1 0.6 ± 0.4 0.024a

Catalase, U/mL 44.7 ± 17.1 53.1 ± 18.6 0.016a

SOD, U/mL 3.96 ± 1.5 3.87 ± 1.6 0.770

Abbreviations: FSH, Follicle-Stimulating Hormone; LH, Luteinizing Hormone;
SOD, Superoxide Dismutase.
aStatistically significant.

4. Discussion

Our study demonstrated the beneficial effect of an an-
tioxidant medication on semen ROS level, which has been
proven as a contributing factor in male infertility. Oxida-
tive stress to spermatozoa, as one of the causes of male
infertility, has received vast attention in recent years, and
it is shown to involve in 30% - 80% of infertile males. Re-
active oxygen species (ROS), as direct mediators of oxida-
tive stress, are of utmost importance (16). ROS, consist-
ing of oxygen ions, free radicals, and peroxides, can cause
infertility through directly damaging spermatozoa DNA,
or impairing spermatozoa plasma membrane integrity, re-
sulting in declined motility and penetrating capability (5,
16). Main sources of ROS in semen are leukocytes and im-
mature spermatozoa (5). Living cells produce ROS by the
NADPH oxidase system. The NADPH oxidase pathway by
which spermatozoa create ROS (NOX 5) is different from
that of leukocytes and it is not controlled by protein kinase
C (17). While leukocytes produce a greater amount of ROS,
the closer proximity of NOX 5 system to sperm DNA sug-
gests a greater influence on spermatozoa.

Recent accumulative in vitro data suggest that oxida-
tive stress results in sperm lipid peroxidation and DNA
damage (18). Furthermore, seminal oxidative stress has
been reported to have a positive correlation with sperm
DNA damage (19) and impairment of sperm fertilization
capacity (20). Higher levels of ROS in infertile men semen
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compared to fertile counterparts support the in vitro data
(21).

As an opposing force to oxidative stress, antioxidants
are naturally present in seminal fluid, which counter-
act many adverse effects of ROS. Non-enzymatic antioxi-
dants including ascorbic acid (Vitamin C), alfa-tocopherol
(Vitamin E), glutathione, amino acids (taurine, hypotau-
rine), albumin, carnitine, carotenoids, flavenoids, urate,
and prostasomes are part of seminal fluid content. These
agents are believed to be principally involved in reducing
oxidative stress by neutralization of ROS and preventing
sperm damage (5).

Studies conducted on infertile men have postulated
lower levels of antioxidants in their semen plasma com-
pared to fertile men (15). Antioxidant supplementation has
resulted in improved in vivo DNA quality (22) in infertile
men and an improved chance of pregnancy in their part-
ner (23). Grape seed extract, as a potential antioxidant,
could be considered in reducing seminal oxidative stress.

Comprising many different chemical compounds, GSE
has diverse therapeutic usages. It has been effective in pre-
vention of colorectal cancer (24). DNA protective effects
of GSE are suggested to be due to its antioxidant capaci-
ties (25). GSE also has anti-inflammatory effects by reduc-
ing pro-inflammatory cytokines (26). It also prevents ox-
idation of low-density lipoprotein cholesterol, improves
lipid profile, and helps reduce drug-induced nephrotoxic-
ity (27).

Grapes contain high concentrations of resveratrol,
quercetin, catechin, epicatechin, and proanthocyanidins,
all of which are potent antioxidants. Grape seed has a
higher amount of proanthocyanidins while grape skin
is richer in resveratrol. Polyphenolic compounds like
flavonoid proanthocyanidins inflict their antioxidant po-
tential by scavenging free radicals and inhibiting lipid per-
oxidation in vitro and in vivo (27).

Different dosages of GSE have been used in previous
studies (100 - 720mg). US national center for complemen-
tary and alternative medicine reports that oral supplemen-
tation of GSE for up to 8 weeks has been well tolerated in
many clinical trials (NCCAM report on GSE) (28). Toxicity
of grape seed extract has been investigated in many stud-
ies and consumption of different doses of the extract has
been proven to be safe except for a possible mutagenic ef-
fect at very high doses in rats (4 - 5 g/kg) (18, 44). We have
used lower doses of GSE on human subjects in our previous
studies with no observed adverse effects (27). We decided to
use a higher dose of GSE (600 mg/day) in the current study
which is still much lower than the doses causing adverse ef-
fects in rats. Fortunately, no adverse effects were reported
by any of our patients.

Effect of resveratrol in infertility has been investigated

in vitro and in rats. In a study investigating the effect
of trans-resveratrol supplementation on infertility in rats,
daily oral administration of this phytochemical to adult
male rats increased serum testosterone and improved
sperm count but had no effect on sperm motility (11). In
another study, intragastric administration of resveratrol
to rats with 2, 5-hexanedione-induced testicular injury re-
sulted in increased expression of c-kit protein and en-
hanced spermatogenesis (12). In vitro incubation of hu-
man sperms with trans-resveratrol could protect sperms
chromatin and lipid membrane against induced oxidative
stress and could improve their motility (13). Hyperthy-
roid rats supplemented with resveratrol showed improved
sperm motility and decreased lipid peroxidation in their
testes compared to controls (14). No study has investigated
the effect of grape seed extract or any of its compounds on
male infertility.

The decrease in semen malondialdehyde as the marker
of oxidative stress and the increase in semen catalase lev-
els following GSE consumption in our patients can be at-
tributed to the antioxidant content of grape seed. The
same decrease in oxidative stress markers in semen has
been reported after multiple compounds, e.g.; Vitamin
A, vitamin C, vitamin E, selenium, glutathione, N-acetyl-
cysteine, and carnitine (7-9).

While we tried our best to take into account every pos-
sible confounding factor and to control patients’ compli-
ance with their therapy, one patient was lost to follow-up
during the course of study. We performed detailed analy-
sis of the seminal antioxidant status but the ultimate goal
of any infertility therapy is conception, which was not in-
cluded as a final result in our investigation. Larger studies
with longer follow-up that could take into account the con-
ception as the final result may help further establish the
beneficial effects of this naturally available antioxidant on
male infertility.

4.1. Conclusion

The results of the present study suggest the possible
beneficial effect of GSE on decreasing seminal oxidative
stress in infertile men. One-third of men with infertility
problems already take antioxidant supplements, demon-
strating their acceptance of natural therapies. GSE sup-
plementation, in conjunction with the standard therapy,
could help improve the chance of conception in infertile
men especially if they have evidence of oxidative stress.
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