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Abstract
Background: It is well known that the use of the α-adrenergic receptor antagonists in the BPH
therapy may induce ejaculatory disorder. A review of clinical literature shows a greater incidence
of ejaculatory disorder during the use of tamsulosin compared with alfuzosin. Anejaculation has
been until now referred to retrograde ejaculation due to relaxation of prostatic and bladder neck
smooth muscle tone. In a recent researches was evaluated the effect of tamsulosin and alfuzosin on
rat vas deferent "in vitro", concluding that tamsulosin may "cause ejaculatory dysfunction by altering
the progression and emission of sperm". An abnormal increase of contraction would be the cause
of ejaculatory disorder. The aim of our paper is to compare human and rat vas deferens contractile
activity and to evaluate with a clinical study if tamsulosin causes retrograde ejaculation disorder.
Methods: We have revaluated the human and rat vas deferens contractile activity in vitro
according to our experience and literature. We have also performed a clinical study on 10 patients
(48–72 y) affected by anejaculation. Post-coital urine was examined to search spermatozoa.
Results: Human and rat vas deferens activity is not comparable. Contractile activity induced by
norepinephrin after tamsulosin incubation in rat prostatic vas deferens strips is similar to the
contractile activity evoked by norepinephrin in human strips. Spermatozoa were found in post
coital urine of 6 patients.
Conclusion: In our opinion the treatment with tamsulosin may induce retrograde ejaculation but
not other ejaculatory disorder due to abnormal sperm progression.

Background
Alpha1-adrenoreceptor antagonists have been used for
years in the treatment of lower urinary tract symptoms
suggestive of benign prostatic hyperplasia (LUTS/BPH).
Over years, researches have identified different receptor
subpopulations and consequently more and more selective alpha antagonist drugs have been developed, acting

specifically on the lower urinary tract with lower effects on
the cardiovascular system.
Currently available α1-Adreno Receptor (α1-AR) antagonists show an excellent efficacy profile in improving both
the voiding (Qmax) and filling symptoms. The main difference among the α1 antagonists relates to the tolerability
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profile involving the cardiovascular (dizziness, arterial
hypotension) and genital (anejaculation) systems [6].
As for ejaculatory disorders, anejaculation had always
been thought to be caused by bladder neck relaxation.
Recent in vitro researches [2,4] on rats' deferent ducts have
suggested that the ejaculatory disorder would be secondary to anomalies in sperm progression due to the alteration in the contractile mechanism of the vas deferens.
We carried out two studies: one 'in vitro' and one 'in vivo',
in order to verify this hypothesis.

Methods
The in vitro study was carried out on fragments of human
deferent duct taken from surgical portions (radical cystectomy, radical prostatectomy, orchiectomy).
The experimental model used is the following: a thermostatic bath, containing a segment of vas deferens fastened
to the bath bottom, is connected by means of an extensible wire to the lever arm of an isometric transducer, generating an electric pulse to the microdynamometer
recorder. The thermostatic bath maintains the temperature of the perfusion liquid at 37°C. The 'strip' of vas deferens is helicoidally cut so as to obtain a concentration
being the sum of the longitudinal and circular muscle
activity. The electric pulse transmitting the variations in
isometric tension reaches the microdynamometer
recorder: the sliding paper strip records the displacement
of the pen induced by the change in the preparation tone.
The abscissas axis indicates the sliding time corresponding
to 6 mm/min., and ordinates axis shows the tension
developed by the preparation, corresponding approximately to 1 cm/gram.
Fragments of vas deferens, taken from both epididymis and
prostate, were stimulated with noradrenaline (doseresponse curve) in order to evaluate the different mode of
contractile response.

http://www.translational-medicine.com/content/4/1/31

Results
The tonic component has prevailed over the phasic one in
the response of the epididymal portion [Fig. 1]. On the
contrary, the typical response of the prostatic deferent
duct has been characterized by an initial tonic-phasic
mixed activity, immediately followed by a phasic activity
marked by rapid strong "twitch-like" contractions. These
latter may suggest the presence of a mechanism recruiting
muscle cells, as if the vas deferens has a pace-maker action
which is morphologically quite similar to the "twitch"
that can be highlighted by electric stimulation [Fig. 2].
Following a dose-response stimulation with cumulative
logarithmic doses of noradrenaline, it has been possible
to observe that high doses of mediator markedly increase
the basic tone without altering the maximum contraction,
just as if the "twitch" represents the contraction that is
caused by the simultaneous excitation of all muscle cells
and cannot be consequently exceeded [Fig. 3].
As for the clinical trial, sperm cells were detected in urines
post-ejaculation in 6 out of 10 patients.

Discussion
Alpha1 adrenoreceptor antagonists are commonly used in
the treatment of LUTS/BPH. [4].
The presence of α-adrenergic receptors in the prostatic tissue was demonstrated more than 30 years ago by Caine
[1]; over the latest years (1993), three α1-adrenergic receptor subtypes were discovered: α1A, α1B, and α1D [5,14].
α1A receptor subtype may be responsible of the contraction of the prostate smooth muscles; it is expressed in the
prostate, trigone, bladder neck, seminal vesicles, deferent
duct and distal ureteral tract with a clear prevalence over
the other two subtypes. The α1D adrenoreceptor seems to
be mainly present in the bladder and spinal cord.

We also carried out a clinical trial on 10 patients (age
range: 48–72 years) being treated with tamsulosin 0,4 mg
for obstructive micturition disorders suggestive of BPH or
bladder neck hypertonia and suffering from anejaculation. Patients reported normal erectile and ejaculatory
activity, even if 7 out of 10 subjects had been noticing a
clear reduction in the ejaculate volume for some years.
Patients were asked to urinate 15 minutes after ejaculation. Collected urines were centrifuged at 1500 RPM for 5
minutes. The sediment was evaluated by using a microscope (40×) in order to detect the presence of sperm cells.
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Response of an "epididymal" portion of the human vas deferens to a stimulation with noradrenaline (at the dose of 1.10–
6 gm/ml). The tonic component prevails over the phasic one.
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The meta-analysis – carried out by Djavan and Marberger
[6] in 1999, was recently updated with studies retrived
from a search in MEDLINE, BIOSIS and EMBASIS. This
updated meta-analysis has unquestionably demonstrated
the efficacy of the α1-AR antagonists in improving symptoms and Qmax, stressing again the key role of the alpha1
adrenoceptors in the development of LUTS [7].
Therefore, the impact of the α1-AR antagonists therapy on
the elderly subjects' quality of life is quite evident, also in
relation to the sexual function.
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The typical response of the "prostatic" deferent duct has
been characterized by an initial tonic-phasic "mixed" activity,
immediately followed by a phasic activity marked by rapid
strong "twitch-like" contractions. These latter may suggest
the presence of a mechanism recruiting muscle cells, as if the
vas deferens has a pace-maker action which is morphologically quite similar to the "twitch" that can be highlighted by
electric stimulation.

The ejaculatory function plays an important role in the
sexual activity. Several authors have shown a high prevalence of ejaculatory disorders in men with LUTS [8]. Ejaculatory disorders have proven to be one of the most
relevant side-effect, apart from the adverse events related
to the cardiovascular system (dizziness, hypotension).
Ejaculatory disorders have been reported more often by
using the α1 antagonist tamsulosin [9].
In this regard, it seems particularly noteworthy to review
data generated from large-scale observational studies.

On the basis of this different distribution, recent
researches have suggested that α1A receptors mediate the
voiding symptoms, whereas α1D receptors are involved in
the development of the filling symptoms [13].
Several published clinical trials, have demonstrated the
efficacy of the α1-AR antagonists in the treatment of LUTS.

The "Multinational Survey of the Aging Male" (MSAM-7)
is a clinical trial carried out on 34,800 men (age: 50 to 80
years) in USA and in 6 European countries with the aim to
define the correlations between LUTS and sexual problems, by using questionnaires and validated symptoms
scales. For 12,815 men, results of the symptoms questionnaires were available.
Results
- 83% of men were still sexually active

- 46% of these subjects had noticed a reduced ejaculate
volume, while 5% reported the total absence of ejaculation
- The prevalence of ejaculatory disorders significantly
increased with aging and severity of LUTS [10].
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Following a dose-response stimulation with cumulative logarithmic doses of noradrenaline, it has been possible to
observe that high doses of mediator markedly increase the
basic tone without altering the maximum contraction (which
is manifest in rapid phasic contractions), as if the "twitch"
represents a contraction caused by the simultaneous excitation of all muscle cells and cannot be consequently exceeded.

Another large-scale clinical trial (Asian Survey of aging
males) was carried out in 5 Asian countries on 1,155 men
aged between 50 and 80 years in order to establish the
prevalence of LUTS and sexual disorders, as well as their
correlation. The Authors observed that ejaculatory disorders (68%) were slightly higher than erectile ones (63%)
and most men (52%) considered the ejaculatory dysfunction as the most bothersome problem [11].
Several hypotheses have been suggested about the correlation between LUTS and ejaculatory disorders; however, no
definitive causal factor has been defined yet.
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Some Authors have suggested that the increase in
noradrenergic activity, observed in men with bladder
emptying disorders, may interfere in the normal processes
of erection and ejaculation [10].
Other authors have supposed that physical changes associated with BPH may mechanically alter the prostate and
compress ejaculatory ducts, thus causing a reduced ejected
volume and ejaculatory disorders [12].
Particularly noteworthy is a recent experimental work
(Tambaro et al.), which has highlighted the different
action of tamsulosin versus alfuzosin on the contractile
activity of the deferent duct in rats, induced by noradrenaline (NE). Tamsulosin may induce an abnormal increase
in the amplitude and frequency of contractions in the prostatic portion of the rat vas deferens, which may probably
cause the ejaculatory dysfunction (anejaculation) due to
unsuccessful progression and ejection of sperm [4].
In this study, 'strips' of the rat vas deferens were dissected
at a distance of 1 cm from both prostatic and epididymal
ends. Then, they were stimulated with increasing concentrations of NE until obtaining the dose-response curve
with and without alfuzosin and tamsulosin.
NE has induced an initial rapid phasic contraction, followed by a slow tonic one with several intermittent
'spikes'.
Tamsulosin pre-treatment has induced an abnormal
increase in intermittent spikes in both examined portions
of the vas deferens. The greatest increase in contraction
spikes has been observed in the prostatic tract (about +
550% in comparison with the control), whereas the tonic
and phasic components of the contraction have been significantly reduced. Unlike tamsulosin, alfuzosin has not
induced any significant increase in contraction spikes,
even if it has shown a marked reduction in tonic and phasic components of the contraction. Therefore, it seems the
response pattern is unaltered both in the epididymal and
prostatic tracts of the rat vas deferens.
A possible hypothesis explaining this phenomenon at the
prostatic level is the modulatory action of tamsulosin on
Ca++ channels and the release of ATP; on the other hand,
the inhibition of the response in the epididymal portion,
induced by the nerve stimulation, may be due to the
greater presence of α1D receptors, for which the affinity of
tamsulosin is definitely higher than the one of alfuzosin.
On the contrary, our in vitro study has highlighted a key
point, as also confirmed by other papers in literature [15]:

http://www.translational-medicine.com/content/4/1/31

- the human deferent duct has a different contractile activity from that one of rats, as shown by Tambaro et al. In
particular, the prostatic portion of the deferent duct has
shown to respond to the stimulation with NE, with an
intense phasic activity similar to that one described as
'abnormal' after incubation with NE in the rat vas deferens.
This difference in terms of response can be interpreted in
different ways, considering the frequent inter-species variables.
Furthermore, the need of using 1 cm. of isolated organ in
the experimental model to study the 'in vitro' contractile
activity has induced to evaluate the contractile response of
a portion of the deferent duct which corresponds to the
distal tenth of the human vas deferens. This latter also
includes a large portion of the intermediate tract in a rat
weighing 350 gr.
In that case, the contractile response cannot be considered
representative of the juxtaprostatic tract.

Conclusion
Based on the above-described data – on the evaluation of
the different (NE-induced) contractile response in the
human vas deferens, versus that one of rats, as well as the
presence of sperm cells in postcoital urine in 6 out of 10
patients – we think it is reasonable to conclude that tamsulosin-induced anejaculation is caused by a bladder neck
relaxation.
In fact, the low incidence of this phenomenon [6,7] is
well-justified by anatomical changes in the prostatic urethra induced by BPH, whereas a direct effect on α1adrenoreceptors on the vas deferens may be more common and reproducible in most patients treated with tamsulosin.
Furthermore, it would be necessary to make a final observation: ejaculatory disorders are related to an aged population suffering from LUTS/BPH – a condition that is
associated with a high proportion of sexual disorders, as
already mentioned.

References
1.
2.
3.
4.

Caine M, Raz S, Zeigler M: Adrenergic and cholinergic receptors
in the human prostate, prostatic capsule and bladder neck.
Br J Urol 1975, 47(2):193-202.
Hellstrom W, Smith W, Sikka C: Effects of alpha-blockers on
ejaculatory function in normal subjects. Program and abstracts
of AUA Meeting; May 21-26,2005 S. Antonio, Texas. Abstract 874 .
Kaplan SA: Use of alpha-adrenergic inhibitors in treatment of
benign prostatic hyperplasia and implications on sexual function. Urology 2004, 63:428-434.
Tambaro S, Ruiu S, Dessi C, Mongeau R, Marchese G, Pani L: Evaluation of tamsulosin and alfuzosin activity in the rat vas deferens: relevance in ejaculation delay. J Pharmacol Exp Ther 2005,
312:710-717.

Page 4 of 5
(page number not for citation purposes)

Journal of Translational Medicine 2006, 4:31

5.
6.

7.

8.
9.

10.

11.
12.
13.

14.
15.

http://www.translational-medicine.com/content/4/1/31

Price D, Schwinn D, Lomasney J: Identification, quantification
and localization of mRNA for three distinct a1-adrenergic
receptor subtypes in human prostate. J Urol 1993, 150:546-551.
Djavan B, Marberger M: A meta-analysis on the efficacy and tolerability of a1-adrenoceptor antagonists in patients with
lower urinary tract symptoms suggestive of benign prostatic
obstruction. Eur Urol 1999, 36:1-13.
Djavan B, Chapple C, Shirin Milani , Marberger M: State of art on
the efficacy and tolerability of alpha1-adrenoceptor antagonists in patients with lower urinary tract symptoms suggestive of benign prostatic hyperplasia.
Urology 2004,
64:1081-1088.
Brannigan RE: Ejaculatory disorders and lower urinary tract
symptoms. Curr Urol Rep 2004, 5(4):280-6.
Giuliano F, Bernabe J, Droupy S, Alexandre L, Allard J: A comparison of the effects of tamsulosin and alfuzosin on neurally
evoked increases in bladder neck and seminal vesicle pressure in rats. BJU Int 2004, 93(4):605-8.
Rosen R, Altwein J, Boyle P, Kirby RS, Lukacs B, Meuleman E, O'Leary
MP, Puppo P, Robertson C, Giuliano F: Lower urinary tract symptoms and male sexual dysfunction: the multinational survey
of the aging male (MSAM-7). Eur Urol 2003, 44(6):637-49.
Li MkIr, Rosen R Jr: LUTS and male sexual dysfunction in Asia.
J Urol 2004, 171:231.
Buyukafsar K, Levent A, Ark M: Expression of Rho-kinase and its
functional role in the contractile activity of the mouse vas
deferens. Br J Pharmacol 2003, 140(4):743-9.
Hampel C, Dolber PC, Smith MP, Savic SL, Th roff JW, Thor KB,
Schwinn DA: Modulation of bladder alpha1-adrenergic receptor subtype expression by bladder outlet obstruction. J Urol
2002, 167(3):1513-21.
Lepor H, Tang R, Meretyk S, Shapiro E: Alpha 1 adrenoceptor subtypes in the human prostate. J Urol 1993, 149(3):640-2.
Park SY, Lee MY, Keum EM, Myung SC, Kim SC: Ionic currents in
single smooth muscle cells of the human vas deferens. J Urol
2004, 172(2):628-33.

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 5 of 5
(page number not for citation purposes)

