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We evaluated the effectiveness of antioxi-
dant co-supplementation therapy using L-

arginine and Pycnogenol® in Japanese men with oligoas-
thenozoospermia and mild erectile dysfunction (ED). A total
of forty-seven adult males with oligoasthenoteratozoosper-
mia syndrome (OAT) were eligible for enrollment. The effec-
tiveness of supplementation with a combination of L-argi-
nine 690 mg and French maritime pine bark extract
(Pycnogenol®) 60mg for OAT and ED was investigated. The
sperm concentration was enhanced significantly after treat-
ment 2 and 4 months (11.79 ± 9.86 to 21.22 ± 28.17 and
20.15 ± 23.99 × 106/ml). Significant improvements in the
International Index of Erectile Function (IIEF) were
observed in the total score of IIEF (57.69 ± 11.04 to 59.43 ±
12.57) and domain of Orgasmic Function (9.01 ± 1.92 to
9.34 ± 1.66) after 4 months of treatment. L-arginine acts to
increase the production of nitric oxide and Pycnogenol®
 activates the endothelial nitric oxide synthase and it is a
potent antioxidant and inhibitor of inducible nitric oxide
synthase. This study suggests that the combination of
Pycnogenol® and L-arginine (Edicare®) is helpful for infer-
tile men to ameliorate simultaneously quality of sperms as
well as erectile functions.
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mill/ml and 31.9% produced a total sperm number
below 40 mill/ml. These numbers are below the limits
given in the WHO manual for Examination and Processing
of Human Semen (3). So a significant proportion of men
will have a lower chance to achieve fertilization because
of their sub-optimal semen quality. There is doubtless a
need to enhance male fertility for those men diagnosed
to have the Oligoasthenoteratozoospermia syndrome
(OAT) (4).
Clinical studies conducted in Europe and USA have con-
firmed that the proprietary, patented combination of L-
arginine aspartate and Pycnogenol® French maritime pine
bark extract marketed as Prelox® (both trademarks of
Horphag Research Ltd.,) can improve mild to moderate
erectile dysfunction (ED) and increase quantity and
quality of sperms (5). 
Pycnogenol is a specific pine bark extract consisting of a
concentrate of polyphenols, mainly procyanidins, and is
listed in the United States Pharmacopoeia 34 as Maritime
Pine Extract (6). 
Pycnogenol demonstrates its action to improve ED by
activating endothelial nitric oxide synthase (e-NOS),
thereby increasing nitric oxide production and promot-
ing vasodilation (7). 
A synergistic effect in nitric oxide production is achieved
when Pycnogenol is administered in combination with L-
arginine, the substrate for e-NOS (8). It has been report-
ed that the combination of Pycnogenol and L-arginine
may increase testosterone concentration, which is sug-
gested to be a physiologic response secondary to
increased sexual activity (9). 
A Pycnogenol and L-arginine containing supplement for-
mulated for the Japanese population (Edicare®) for ED
has been tested in Japanese patients specifically and
improved after 8 weeks of ingestion the erectile function
significantly (10). In the present pilot study the influence
of Edicare® on quality of sperms was evaluated.
Simultaneously, the influence of the preparation on ED
on men with confirmed OAT was investigated.
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INTRODUCTION
World-wide about 1 in 7 couples have problems in con-
ceiving. Male infertility is involved in 30-50% of invol-
untarily childless couples according to European
Guidelines on Male Infertility (1). 
A specific investigation on male fertility was performed
in Japan. Semen quality of 1559 young Japanese men
was evaluated in a large multi-center, cross-sectional
study (2). Within this group of men between 18-24
years, 9% had a lower sperm concentration than 15
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MATERIALS AND METHODS

Subjects
This study was conducted in compliance with the Helsinki
Declaration after obtaining the approval of the Ethics
Committee of Dokkyo Medical University Koshigaya Hospital.
Subjects were selected from 47 outpatients with OAT and
mild to moderate ED who had given written informed
consent. All presented with infertility after at least 2 years
of unprotected intercourse. Male infertility was diagnosed
if one or more standard semen parameters were below
cutoff levels (sperm concentration < 20 × 106/ml, sperm
motility < 50%, normal morphology < 30%, and/or
semen volume based < 2 ml) based on at least two semen
analyses performed 3 months apart to eliminate acciden-
tal and possible adverse effects of exogenous factors on
spermatogenesis. After providing a complete medical and
reproductive history exploring all aspects that might be
related to fertility, patients underwent physical examina-
tion and serum chemical and hematological laboratory
tests. Testicular volume was measured using a punched
orchidometer.
Serum follicle stimulating hormone, luteinizing hormone,
and testosterone levels were measured in all patients
(Table 1). 
Subjects who did not meet the following 12 exclusion cri-
teria were selected: Habitual consumption of medication
and/or a food supplement intended for ED improvement;
habitual consumption of medication and /or food supple-
ment that contained either L-arginine, aspartic acid or
maritime pine bark extract; allergy to the substances
investigated in this study; participation in another clinical
study at the start of the study; existence of diabetes mel-
litus, heart disease, renal disease, hepatic disease, moder-
ate or severe hypertension; habitual consumption of any
food supplement to improve the circulation; body mass
index (BMI) ≥ 35 kgm2; receiving concurrent dental treat-
ment; reported smoking 20 or more cigarettes a day;
morning erection achieved most days. Those judged by
the investigator (on the basis of laboratory test value or
other reasons) as inappropriate for participation in this
study were also excluded.

Sperm preparation
Semen samples were obtained at start of the study and
after 2 and 4 months. After at least 2 days of sexual absti-
nence, ejaculates were obtained by masturbation in ster-
ile plastic containers. After liquefaction at room temper-
ature, semen volume was determined and samples were
immediately examined microscopically according to the
guidelines of the WHO (3). Motility of spermatozoa was
investigated at 37°C and given as average motility rate.
Each specimen was investigated by two laboratory tech-
nicians.

Erectile function
To evaluate the influence of Edicare® on erectile function,
participants answered to the questions contained in the
International Index of Erectile Function (IIEF) in the
extended version with 15 questions (11).  The question-
naire of IIEF, translated into Japanese, was provided to the
subjects for assessment before the start of the study, at 4
weeks and again at 8 weeks. We examined the total score
of IIEF, IIEF5, and each domain: Erectile Function (EF);
Orgasmic Function (OF); Sexual Desire (SD); Intercourse
Satisfaction (IS); and Overall Satisfaction (OS). 

Supplement use
The commercialized food supplement Edicare® (manu-
factured by Kobayashi Pharmaceutical Co., Ltd.) containing
10 mg of Pycnogenol, 115 mg of L-arginine and 92 mg of
aspartic acid per tablet was used in the present study.
The subjects were asked to take six tablets each day and
to record their supplement intake in a diary. 

Statistical analysis
The student’s t-test was employed for inter-group com-
parison of the change in IIEF and each domain scores
using the Statcel 3 program (OMS Publishing, 2011,
Japan). For seminal parameters Wilcoxon’s signed rank
sum test was used for intra-group comparisons, and dif-
ferences in mean values were assayed. In each case, the
level of statistical significance was set at p < 0.05. 

RESULTS
Baseline values of the participants are given in Table 1.
Testosterone levels are partly below, LH and FSH are

Characteristics   Range Mean ± SD
Age 26-48 36 ± 9  
Age of wife 22-44 34 ± 8 
Serum hormones:   

Testosterone (ng/dl) 169-988 464 ± 151  
LH (IU/l) 1.1-11.5 4.9 ± 2.8 
FSH (IU/l) 1.6-26.8 1.6-26.8

Testicular volume (ml): 
Right 8 -26 18 ± 5 
Left 4-26 16 ± 5

n = 47
LH, luteinizing hormone; FSH, follicle-stimulating hormone.
Normal reference range LH: 2.2-8.4 mlU/ml; FSH: 1.8-12.0 mlU/ml;
Testosterone: 225-1040 ng/dl.

Mean ± SD
Baseline 2 months 4 months

Semen volume (ml) 3.02 ± 1.55 2.69 ± 1.38 2.63 ± 1.42
p-value 0.12 0.09

Sperm concentration 
(×106/ml) 11.79 ± 9.86 21.22 ± 28.17 20.15 ± 23.99

p-value * 0.02 * 0.01
Sperm motility (%) 32.31 ± 24.47 35.42 ± 23.71 33.81 ± 21.46

p-value 0.15 0.08
Wilcoxon signed-ranks test

*: p < 0.05.

Table 1. 
Characteristics of the patients.

Table 2. 
Sperm variables throughout the study.
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partly high but the mean is in the normal range.
Supplementation with the combination of L-arginine and
French maritime pine bark extract effectively increased
the average sperm concentration significantly after 2 and
4 months (Table 2). Furthermore, there was a slight, but
not significant improvement in the motility rate and the
number of functioning sperms after supplementation for
4 months. During the initial screening, volunteers
showed a mild erectile dysfunction according to IIEF.
Erectile function was significantly ameliorated after 4
months according to the answers of the participants in
the total score of IIEF and domain of OF (Table 3). 

DISCUSSION
Several approaches have been proposed for the manage-
ment of infertility and ED caused by oxidative stress.
Once an individual has been identified as having oxida-
tive stress-related reproduction and sexual dysfunction,
treatment should be aimed at identification and amelio-
ration of the underlying cause before considering antiox-
idant treatment. 
Lifestyle behaviors such as smoking, poor diet, alcohol
abuse, pollution and environmental toxins, obesity, and
psychological stress have all been linked to oxidative
stress. While the effectiveness of eliminating these
lifestyle triggers on oxidative stress has not been formal-
ly tested, it is likely that making positive lifestyle changes
such as changing to a diet high in fruit and vegetables,
maintaining normal weight, and reducing smoking or
alcohol intake would have at least some beneficial effects
on sperm health. 
Several studies have reported that levels of reactive oxy-
gen species within semen can be reduced by augmenting
the scavenging capacity of seminal plasma using oral
antioxidant supplements (7). 
The obtained results show the positive effect of the com-
bination of L-arginine and Pycnogenol® in Edicare® on
sperm function and erectile function. The dosage of L-
arginine  690 mg and Pycnogenol® 60 mg used in this
investigation was considerably lower than the amounts
of L-arginine and Pycnogenol® given in previous studies
of Stanislavov and Nikolova with 1.43 g L-arginine and
120 mg Pycnogenol® (4, 5). 

A comparison of the results of the present study with the
studies with the higher dosage indicate that the lower
dosage is less effective. 
The assumption, that the lower body weight of Japanese
men compared to Bulgarian men will compensate the
lower dosage is not fully justified. 
In principle, the combination of Pycnogenol® and L-argi-
nine acts by increasing the production of NO from L-
arginine. As has been demonstrated with healthy
Japanese volunteers that Pycnogenol® activates the
endothelial nitric oxide synthase (e-NOS) (12). An
enhanced activity of e-NOS plus a high concentration of
its substrate L-arginine results in a greater production of
NO. NO is activating guanylate cyclase to produce cGMP.
The cGMP-protein kinase G singling pathway leads to an
increase of sperm motility (13). 
Another positive effect of Pycnogenol® is based on its
inhibition of inducible nitric oxide synthase (i-NOS)
(14). This enzyme is over-expressed in OAT and causes
oxidative damage of the sperms. As Pycnogenol® is a
potent antioxidant (7) and inhibitor of i-NOS, it is rea-
sonable to assume that the supplementation with
Edicare® is able to reduce the damage of sperms of the
patients with OAT syndrome. 
These effects led the improvement of ED.
As no unwanted effects were observed or reported from
patients, Edicare® may considered as a safe natural prod-
uct which helps to improve fertility in men with OAT
syndrome.
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