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Summary Objectives: We explored the safety of
—_— Tadalafil once-daily treatment for 12
week and its effects on semen quality in a clinical subpopu-
lation of men with psychogenic erectile dysfunction (ED).
Patients and Methods: Twenty-seven men, between 19 and
35 years, unaware of their fertility status, suffering from
psychogenic ED were enrolled. The examination of the semi-
nal fluid was performed twice before administration of
Tadalafil and twice after three months of continuous daily
administration of Tadalafil 5 mg. The volume of the seminal
fluid, the concentration of sperm, the concentration of sperm
with type “a+b” motility, the concentration of sperm with
type “a” motility, the concentration of normal sperm were
taken into consideration. The results before treatment with
Tadalafil (T0) and after 3 months of treatment (T3m) were
compared.

Results: The administration of once-daily Tadalafil 5mg,
brings to an average increase of the total number of sperm
cells, both total and fast motility (type a) and the percentage
of nemasperms, and to an average increase of semen volume
of only 0.41 ml. These quantitative and qualitative improve-
ments of the seminal fluid resulted statistically significant as
regard motility, nemasperm percentage and seminal fluid
volume. No unespected safety findings were observed.
Conclusions: Tadalafil administration improves the quality
of sperm cells and seminal fluid: in particular motility, per-
centage of nemasperms and volume of seminal fluid. We
emphasize the safety of the once-daily treatment with
tadalafil 5mg and the positive effects on spermatogenesis.
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INTRODUCTION

Tadalafil is a phosphodiesterase 5 (PDE5) inhibitor and
it is specifically used for treatment of erectile dysfunction
(ED). Additional beneficial effects have been reported in
other fields different from andrology, such as in the treat-
ment of pulmonary hypertension (1), LUTS (2),
Raynaud's syndrome (3). On the contrary, no adverse
effects on spermatogenesis and on the production of sex-
ual hormones were proven (4). Due to its characteristics
of duration of action it may be administered daily rather
than on-demand. Good tolerability and very few side
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effects have been amply demonstrated. Its daily adminis-
tration has a dual effect: the curative effect on the organ-
ic erectile dysfunction with predominant vascular com-
ponent, and the reduction of the psychological influence
that, on the contrary, the on-demand administration can
enhance.

Sperm motility is a significant parameter for the assess-
ment of the fertilizing capacity of the subject under
examination, just like the concentration and morpholo-
gy of the sperm cells. The cAMP plays a role for the up-
regulation of tyrosine phosphorylation, that determines
the sperm capacitation and motility. Recently, it has been
tried to influence the phosphorylation of tyrosine to
increase sperm motility of normo or asthenic semen
samples using pentoxifylline, which is a PDE inhibitor.
Yunes (5) suggests that the increased motility determined
by pentoxifylline is mediated by the tyrosine phosphory-
lation in the sperm tail. The levels of cAMP are regulated
by two metabolic reactions: synthesis from ATP through
the adenylyl cyclase and its degradation by its cyclic
nucleotide (6).

This study has the aim to test the effects of the daily
administration of a PDE inhibitor like tadalafil 5 mg on
semen quality.

MATERIALS AND METHODS

The aim of the study was to evaluate the effects of
Tadalafil 5 mg/daily administered for 3 consecutive
months on semen quality in fertile patients. Twenty-
seven young patients, from 19 to 35 years, were enrolled
(average 29.6 years) suffering from psychogenic erectile
dysfunction. They were not aware of their fertility status.
Their consent to perform the semen analysis was
obtained. They were fertile according to the evaluation
criteria of the WHO 2010 (7), with a sperm concentra-
tion exceeding 15.000.000/ml., a progressive motility
(a+b type) = 35%, volume > 1.5 ml, and normal mor-
phology > 4%. Inclusion criteria were: general state of
good health, none chronic medical therapy in the period
of three months before the first semen analysis, absence
of morphological or vascular alterations at the Doppler
ultrasonography, FSH, LH and testosterone levels in the
normal range, age not exceeding 35 years. Exclusion cri-
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teria were: smoking, chronic alcoholism, drug use, histo-
ry of cryptorchidism, prostatitis and infectious-inflam-
matory diseases of the genitals, varicocele (also already
solved surgically), sexually transmitted diseases, urinary
tract infections, leucocyturia, leukocytospermia. The
diagnosis of psychogenic erectile dysfunction has been
confirmed by the administration of the IIEF question-
naire, anamnesis, physical examination and dynamic
penile ultrasound Doppler with10 mcg of PGEL.

Methods of collection and analysis of the semen sample
The spermatogenic cycle is completed within about 72
days (8), so we considered sufficient to assess the effects
of chronic administration of Tadalafil 5 mg for 3 months,
thus covering the whole maturation cycle of the single
sperm. The examination of the seminal fluid was then
performed twice before administration of Tadalafil (after
two weeks from the first one) and twice after three
months of continuous daily administration of 5 mg
Tadalafil (always at a distance of two weeks), always by
the same operator in the same laboratory (the Centre of
Andrology and Reproductive Pro.Andros certified ISO 9001-
2008 and certified SIA) in accordance with WHO guide-
lines 2010. So ultimately each patient was subjected to
four tests of the seminal fluid, before and immediately
after the administration of three months of Tadalafil 5
mg, once-a-day. The collection of the liquid has been rig-
orously performed in the Centre with a planned with-
drawal for 4 days, via masturbation, after cleaning the
genitals with liquid soap at physiological pH. The ejacu-
lated fluid was collected directly into sterile containers
for urine culture.

Adverse effects or side effects

For all subjects of the study there were no significant
variations of the side or unwanted effects of Tadalafil
compared to those described in the literature. In any
case, no one was forced to discontinue administration,
demonstrating the good tolerability of 5 mg, once-a-day.

REsuLTs

During the administration of tadalafil no unespected
safety findings were observed.

Of each semen analysis, the volume of the seminal fluid

(ml), the concentration of sperm (millions of sperm/ml),
the concentration of sperm with type “a+b” motility, the
concentration of sperm with type “a” motility, the con-
centration of normal sperm were taken into considera-
tion. The average results of the two spermiograms before
treatment with Tadalafil (average TO) and the average
results of the two spermiograms after 3 months of treat-
ment (average T3m) were calculated. The "TO average
results" were compared with the "T3m average resuls" and
the differences were calculated.

The mean values of pre-treatment spermiograms
(spermiogram I and II) were compared with the average
values of spermiograms at the 10" and 12" week of
treatment with Tadalafil 5 mg (spermiogram III and IV).
The results were subjected to analysis of variance using
"Student's test". The differences are statistically significant
(Table 1)

What we observed is even more evident in the diagrams
that compare the confidence intervals (CI) and the aver-
ages of spermiograms’ parameters before and after thera-
py (Table 2).

As showed in the reported diagrams reported, the
Confidence Intervals (CI) tend to overlap, but with the
averages shifted upward, as it is shown by the graphs
that describe the changes in each subjects (an example is
in Table 3)

DiscussioN

Tadalafil (Cialis®) is used in the treatment of erectile dys-
function as a potent, reversible, competitive inhibitor of
phosphodiesterase 5 (PDE5), an enzyme that inactivates

Table 1.
Pre Post
treatment  treatment  Difference

Concentration

Millions/ml 44 48.7 +4.7 n.s.

a + b motility % 53.94 57.59 +3.6% p<0.05
Type a % 32.44 85 +2.6% n.s.
Normal morphology % 48.91 54.74 +5.8 p<0.05
Volume ml 1.97 2.38 +0.41 p<0.001

Table 2.
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cyclic guanosine monophosphate (cGMP) (9, 10).
Inhibition of PDE5 in the corpus cavernosum of the
penis increases intracellular cGMP levels, thereby facili-
tating relaxation of smooth muscle and leading to penile
erection (11, 12). Clinical trials with tadalafil adminis-
tered orally on-demand to patients with erectile dysfunc-
tion have demonstrated enhanced erectogenic response
in both the clinic setting and the at-home setting (13,
14). The recent interest of many authors to demonstrate
the causal link between ED and LUTS has also led to re-
evaluate the presence of NOS not only in the endotheli-
um and smooth muscle cells of the corpora cavernosa,
but also in the prostate, in the bladder and in the testic-
ular parenchyma.

To show the causal relationship between ED and LUTS
with a biological plausibility one of the most studied the-
ories is “the nitric oxide synthase (NOS)/NO theory”. This
hypothesis attempts to explain the link between ED and
LUTS by the reduced production of NOS/NO in the
pelvis, including the penis, the bladder and the prostate
(15). NO is a multifunctional molecule originally
described as a vasodilator (16). It is synthesized from its
precursor L-arginine via NOS, which exists in three iso-
forms; two are constitutively expressed in endothelial
(eNOS) and neuronal (nNOS) structures, and produce
small amounts of NO, whereas inducible NOS (iNOS) is
induced by cytokines, infection or other stimuli, and
produces large amounts of NO (17). It is widely accept-
ed that NO is important in the relaxation of corpus cav-
ernosum smooth muscle and vasculature. Neurogenic
NO is considered the main factor responsible for the
immediate relaxation of corpus cavernosum, while
endothelial NO is essential for maintaining relaxation
(18). Conditions associated with reduced function of
nerves and endothelium, e.g. ageing, hypertension,
smoking, hypercholesterolaemia and diabetes, can cause
circulatory and structural changes in penile tissues,
resulting in ED. NO is also present in the human prostate
and bladder and putatively modulates smooth muscle
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tone. Histochemical staining and immunohistochemistry
confirmed dense nitrinergic innervation of glandular
epithelium, fibromuscular stroma and blood vessels in
the normal human prostate (19).

We are interested to the effect of NO on fertility. Liman et
al. 20) studied the cellular localization of the endothe-
lial (eNOS) and inducible (iNOS) forms of nitric oxide
(NO) synthase in the cat testis, using enzyme histo-
chemical and immunohistochemical techniques. Stage-
dependent nuclear and cytoplasmic eNOS/ANOS
immunoreactivity were found in all germ cells, including
spermatogonia, primary spermatocytes (preleptotene,
zygotene, and pachytene spermatocytes), and round and
elongating spermatids of the seminiferous epithelium.
The pachytene spermatocytes exhibited strong positive
reactions at all spermatogenic stage. Interestingly, in
elongated spermatids eNOS and iNOS immunostainings
was observed only in the cytoplasm but not in the nuclei.
eNOS and iNOS immunolabeling was observed in the
acrosomal vesicle of some round spermatids and in the
acrosomal cap of elongating spermatids at stage II.
Positive reactions were also observed in the Sertoli and
Leydig cells as well as in other tissues including vascular
endothelial and smooth muscle cells and peritubular
myoid cells. These results suggest that NO may play an
important role in chromatin condensation, spermatid
shaping, and the final release of sperm from the sper-
matogenic epithelium. Furthermore, NO may also be
involved in spermiogenesis, steroidogenesis, and apop-
totic cell death. It is therefore likely that the NO-mediat-
ed mechanisms on prostate and testicular parenchyma,
increased by Tadalafil, is the basis of the improvement of
the quality of the sperm.

CoNCLUSIONS

The comparison between the parameters of spermio-
grams, obtained before and after administration of
Tadalafil 5 mg, showed an average increase in the num-
ber of sperm, both total and fast motility (type a) and the
percentage of nemasperms and an average increase of
semen volume of 0.41 ml. These quantitative and quali-
tative improvements of the seminal fluid are statistically
significant, as regard total progressive motility (a+b),
normal sperm percentage and seminal fluid volume. The
administration of Tadalafil has just directed the produc-
tion of sperm and seminal fluid to the highest values. It
is just like the testicles were pushed toward their highest
"functional reserve". In addition, we emphasize the safety
of the once-daily treatment with tadalafil 5mg and the
absence of negative effects on spermatogenesis. It would
be interesting to test whether the administration of
Tadalafil may improve in a statistically significant way
the seminal fluid of patients with abnormalities of the
baseline spermiogram (at time 0).
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