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Relationship between Therapy

with A1-Adrenoceptor

Antagonists (A1-Blockers) for
Benign Prostatic Obstruction and

Sexual Function

Abstract

Lower urinary tract symptoms (LUTS) are common in elderly males
and have multifactorial aetiology. The impact of LUTS on individual’s
health and quality of life often motivates patients to search for
freatment. The administration of al-adrenoceptor antagonists (al-
blockers) is considered as a first-line choice for drug freatment,
because of its well documented effectiveness and safety. Still side
effects are relatively common, but rarely result in discontinuation of
therapy. There is a steadily growing interest for the impact of these
therapeutical agents on male sexual function. Our aim is to present
adequately, through the review of the international relative literature,
the effects of currently and mostly used al-blockers on sexual function
of patients suffering from LUTS due to benign prostatic obstruction.

Introduction

Lower urinary tract symptoms (LUTS) are common in elderly
males. Based on current knowledge the aetiology of LUTS is
multifactorial [1]. One of the main causative factors of LUTS is
the benign prostatic obstruction (BPO). The impact of LUTS on
individual’s health and quality of life often motivates patients to search
for medical advice. Urologists usually have to alleviate LUTS and one
very popular choice, because of its well documented effectiveness
and safety, for first-line drug treatment is the administration of al-
adrenoceptor antagonists (al-blockers).

Despite good safety profile and high tolerability rates for treatment
with al-blockers, there are known and recorded side effects. Basic
cause of these side effects is considered to be the natural presence
of al-adrenoceptors in blood vessels, non-prostatic smooth muscle
cells and central nervous system. Cardiovascular side effects, such as
dizziness and orthostatic hypotension, represent a major concern for
both patients and physicians. Fortunately, the development and use of
the more uroselective al A-blockers have ameliorated the whole “side
effects issue”. Currently used in a mainstream way are the following
al-blockers: i) doxazosin, ii) terazosin, iii) alfuzosin, iv) tamsulosin
and v) silodosin.

Erectile dysfunction (ED) coexists in approximately 70% of
males suffering from LUTS [2]. Disorders of sexual function and
their bothersomeness were found to strongly correlate with age
and severity of LUTS, independently of the existence of other
comorbidities [3]. It would be ideal that the medical therapy for
LUTS due to BPO would not further impair sexual function, but this
not always the case. The most prominent sexual side effect caused by
al-blockers is ejaculatory dysfunction. This fact can result in extra
decline of sexual function, which apparently generates an additional
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deterioration of quality of life. On the other hand, it is mentioned
that the use of al-blockers improves sexual function, including the
aspects of satisfaction, erection and ejaculation.

Our aim is to investigate and present the relationship between
therapy with al-adrenoceptor antagonists for BPO and sexual
function.

Physiology of Male Sexual Function

Erection and ejaculation are the fundamental components
of male sexual function. Both presuppose the presence of erotic
desire (libido). Of course the parameter of sexual satisfaction is also
substantially important.

Normal penile erection is a composite physiological process
involving integration of biochemical signals evoked in response
to neurotransmitters and vasoactive factors involved in regulation
of penile flaccidity and erection [4]. Studies have shown that the
trabecular smooth muscle of corpus cavernosum is an important
structure of penis and conduces to control of penile flaccidity and
erection [5-7]. The release of norepinephrine (NE), which is a major
adrenergic neurotransmitter, as well as the synthesis and release of
endothelial vasoconstrictor agents, like endothelins and contractile
prostaglandins, are due to adrenergic nerves and mediate local control
of trabecular smooth muscle contractility. When penis is flaccid, the
smooth muscle fibers of trabeculae and penile cavernosal arteries are
contracted. Contractile agonists interact with specific membrane and
ion channels, regulating intracellular calcium level and/or amending
calcium sensitivity to contractile proteins, resulting in smooth muscle
contraction [8,9].

One key pathway of penile flaccidity is the release of NE from
adrenergic nerves and its binding to postjunctional al and o2
adrenergic receptors (AdRs), localized to the smooth muscle
of trabeculae and cavernosal arteries [4]. This reaction activates
G-protein coupled alpha-AdRs and signal transduction pathways,
causing contraction of smooth muscle fibers. Sexual stimulation,
leading in activation of non-adrenergic non-cholinergic nerves,
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redounds in synthesis and release of nitric oxide (NO), which diffuses
into the trabecular and arterial smooth muscle of corpus cavernosum
[10-13]. NO activates guanylyl cyclase, increasing cyclic guanosine
monophosphate (cGMP). The NO/cGMP pathways integrate into the
overall regulation of myosin light chain kinase, myosin light chain
phosphatase and intracellular calcium concentration. The outcome
is reduced intracellular calcium, reduced smooth muscle fibers tone,
enhanced smooth muscle relaxation and penile erection [14].

The alpha-adrenergic neuroeffector system has a crucial
physiological role in erection [8,9,15-22]. In vivo and in vitro studies
have indicated that adrenergic nerves (sympathetic nervous system),
source of physiologically active NE, innervate human penile corpus
cavernosum [9,23,24]. Release of NE from sympathetic nerve fibers
of the human corpus cavernosum is modulated by presynaptic a2
AdRs and cholinergic nerves (parasympathetic) via prejunctional
muscarinic acetylcholine receptors. Contraction of trabecular
smooth muscle under the influence of NE depends on expression of
postjunctional al and a2 AdRs [8,9,20]. Systemically administered
antagonists of alpha AdRs (blockers) ease penile erection and, in some
cases, provoke prolonged erection, even episodes of priapism [25-31].
In vitro studies with tissue strips of corpus cavernosum have found
that prazosin (al-blocker) and yohimbine (a2-blocker) produced
right-ward parallel shifts in the phenylephrine concentration-
response curve [18,20,32-35]. Prazosin had a greater affinity for the
receptor, implying predominance of al AdRs over a2 ones in human
erectile tissue [20,32]. These studies revealed the significant role of al
AdRs in normal erection.

Ejaculation is distinguished in the following phases: i) seminal
emission, ii) formation of a high-pressure chamber and iii) antegrade
expulsion of fluid from the urethra [36].

Emission is the deposition of the ejaculate in the prostatic
urethra via the ejaculatory ducts. Sympathetic nervous system
controls emission. Originating from the cerebral cortex (thalamus,
spinothalamic centers) efferent fibers responsible for emission,
proceed through the anterolateral columns to the thoracolumbar and
sympathetic chain (T10 to L3). From there postsynaptic adrenergic
nerve fibers march through the superior hypogastric plexus overlying
the bifurcation of aorta en route to the end organs [3]. Another
synaptic junction and short adrenergic fibers, branches of which
innervate individual smooth muscle cells, exist within the thin
adventitial tissue of the end organs [37].

As emission continues, simultaneous bladder neck closure and
contraction of distal external sphincter mechanism formulate a high-
pressure chamber [3].

The opening of the urogenital diaphragm and the rhythmic
contraction of ischiocavernous, bulbocavernous and pelvic floor
muscles result in having an antegrade ejaculation. The contraction
of these muscles is controlled by the somatic nervous system. At the
same time, somatic muscle control is a part of the ejaculatory reflex,
which is not considered to be under voluntary control [38].

Currently used Al-Adrenoceptor Antagonists (Al-
Blockers) and Sexual Function

Terazosin is associated with relatively low incidence of ejaculatory
dysfunction [3]. The Veterans Affaires Cooperative Studies in 1996

compared placebo, terazosin, finasteride and combination therapy for
benign prostatic hyperplasia and reported an incidence rate equal to
0.3% for ejaculatory dysfunction in the group of patients treated with
terazosin [39]. Another study, the Hytrin Community Assessment
Trial study, reported a rate of 1.4%, but this result was found to be
statistically significantly different from placebo [40].

No available data currently exist for the relationship between
doxazosin and sexual dysfunction, including the erectile one.
Contrariwise, there are supporting data for the improvement of
erection and sexual health in patients who are treated for LUTS or
diagnosed benign prostatic hyperplasia with doxazosin [41-44].

Rosen R et al. studied the impact of alfuzosin (extender-release
form in a dosage of 10 mg) on sexual function in men suffering from
symptomatic benign prostatic hyperplasia. According to their findings
alfuzosin significantly improved erection and had no adverse effect
on ejaculation compared to placebo [45]. Kim MK et al. determined
the effect of alfuzosin on sexual function by using the Male Sexual
Health Questionnaire (MSHQ) in men with LUTS. They found that
alfuzosin significantly improved the ejaculatory function and had also
positive impact on erection and sexual satisfaction [46]. Similarly,
two other studies, conducted in Taiwan and Korea, included men
with benign prostatic hyperplasia under therapy with alfuzosin and
concluded that alfuzosin significantly improved erection, ejaculation
and sexual satisfaction [47,48].

Tamsulosin correlates with a significant incidence (4-18% in
clinical trials) [49] of ejaculatory dysfunction, even reaching to the
level of 30% of patients receiving this treatment [50]. Possibly this
represents an outcome of its higher pharmacological selectivity for
alA-receptors of the bladder neck, seminal vesicles and vas deferens.
In an animal model (rat) tamsulosin and alfuzosin were administered
in dosages sufficient enough to decrease urethral pressure. The
researchers measured bladder neck pressure and seminal vesicle
pressure in response to electrostimulation of the hypogastric nerve
and found that tamsulosin induced more detrimental effects on
both pressures [49]. Barqawi AB et al. concluded that men taking
tamsulosin for LUTS appear to be at an advantage over men taking
other alpha-blockers, when the effect of LUTS on sexual health is
considered [51]. Song SH et al. presented no significant difference
between baseline and follow-up in erectile function, ejaculatory
function, satisfaction, sexual activity and libido in a cohort of 177
men who received tamsulosin (0.2 mg once daily for 12 weeks) as
therapy for LUTS [52]. Finally, Seo DH et al. compared tamsulosin
based monotherapy (0.2 mg every day) versus combination therapy
with tamsulosin and solifenacin (0.2 mg and 5 mg respectively) in
men with LUTS with regard to their impact on erectile function.
While the IIEF-5 score (International Index of Erectile Function)
significantly improved as the IPSS-ST domain score (International
Prostate Symptom Score - storage symptoms) improved in the
monotherapy arm, no significant association was found in patients
under combination therapy [53].

Silodosin is a recently developed uroselective alA-blocker.
Kobayashi K et al., after comparing silodosin versus placebo in
healthy male volunteers, concluded that orgasm is preserved
regardless of ejaculatory dysfunction [54]. Another study on healthy
volunteers revealed statistically significant worsening of subjective
quality of orgasm by causing abnormal ejaculation (decreased
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volume or absence of ejectable semen) and a diminution in the
number of bulbocavernosus/pelvic floor muscle contractions [55].
Yokoyama T et al. compared the effects of silodosin (4 mg twice
daily), tamsulosin (0.2 mg once daily) and naftopidil (50 mg once a
day) on LUTS, erectile and ejaculatory functions in patients with
benign prostatic hyperplasia (BPH). According to their results, only
naftopidil improved erection, while the group under silodosin had
the greatest rate (24.4%) of total absence of antegrade ejaculation [56].
Even higher rate of ejaculatory disorder (42%) is reported by Sakata
and Morita, who assessed the problem in sexually active patients
with BPH. The reporting rate of ejaculatory disorder reached 95%,
when authors constricted the finding on those who practiced sexual
action (intercourse, masturbation) after oral intake of silodosin
[57]. Montorsi F. in his review reports that the most usual adverse
reaction related to the use of silodosin is ''retrograde ejaculation’”
(anejaculation), resulting to a low discontinuation rate though [58].
A recent, Spanish, cross-sectional, observational study of quality
of life in patients with BPH under treatment with silodosin found
that the patients’ scores in EQ-5D and SFI (Sexual Function Index)
questionnaires were statistically lower with older age, severe LUTS
and greater size of prostate, but no differences were acknowledged
related to time on therapy with silodosin [59]. In closing, we would
refer to another multicenter randomized trial, in which silodosin was
compared with naftopidil, a highly selective alD-blocker, regarding
to their impact on sexual function of men with LUTS/BPH. Both
agents did not affect erection, but the sexually active patients in the
silodosin group experienced more intensive ejaculatory impairment,
reporting namely statistically significant decrease of ejaculation
volume, prolongation of time to ejaculation and decrease of orgasm
[60].

Naftopidil, a selective alD-blocker, is licensed only in Japan, since
1996, for treating males suffering from benign prostatic hyperplasia
[61]. Masumori et al. investigated, in the context of a randomized
multicenter study, the incidence of ejaculatory disorders caused by
naftopidil (50 mg) and tamsulosin (0.2 mg) in patients with LUTS.
The sexually active patients under therapy with tamsulosin reported
with higher frequency reduced ejaculatory volume and an abnormal
feeling on ejaculation, but the difference was significant only in the
first issue [62]. In the abovementioned study by Yokoyama T et
al. only naftopidil, in comparison with tamsulosin and silodosin,
significantly improved erection, as demonstrated by the improvement
of the ITEF-5 score at 4 and 12 weeks after treatment had ended
[56]. Another finding of this study was that the reported rate of a
de novo reduced volume of ejaculation was 2.4% in naftopidil group
of patients [56]. Yamaguchi K ef al., in an already mentioned study,
found that both silodosin and naftopidil had no significant effect on
IIEF-5 score [60]. They additionally concluded that naftopidil offers
a statistically significant lower degree of ejaculatory dysfunction [60].
It is noteworthy that it is unknown whether the reported data on
naftopidil can be generalized, taking into account that: i) no clinical
trial has compared naftopidil to placebo in western countries, ii) all
available clinical trials were conducted exclusively in Japan, iii) long-
term evaluation, beyond 18 weeks, of drug safety is unavailable and
iv) the dose of tamsulosin used in the comparative studies was smaller
than the recommended one in western countries [63].

Discussion

al-adrenoceptor antagonists (al-blockers) lack major effects on
sexual desire (libido) as shown in placebo-controlled studies [64].

Regarding to erection we have inconsistent reports describing
both beneficial and adverse effects. The improvement of erection
and sexual function due to al-blockers could be explained by two
ways. Firstly, the indisputable reduction of bothersomeness due to
the improvement of LUTS make patients feel less *'disabled"’ by their
LUTS and more able to enjoy pleasures of life without feeling inhibited
or limited [65]. Secondly, inhibition of al- and alD-adrenoreceptor
subtypes facilitates erection via relaxation of the smooth muscle in the
penile arteries or the corpora cavernosum, thus improving the blood
inflow [66]. Zorgniotti and Lefleur first suggested the erectogenic
properties of the a-blocker phentolamine [67]. Additionally,
concentration-dependent relaxation of corpus cavernosum muscle
strips was demonstrated in isometric tension studies with prazosin,
tamsulosin, doxazosin and terazosin, with tamsulosin being the most
potent [68]. On the contrary, the ejaculatory dysfunction is a constant,
treatment related problem. The prevalence of ejaculatory dysfunction
has been estimated to be 82.6% in patients with LUTS treated with
a-blockers [69]. Blockade of alA subtype adrenergic receptors in
the bladder neck causes muscle relaxation, allowing semen to flow
back into the bladder during orgasm (retrograde ejaculation). At the
bladder neck, in prostatic smooth muscle, seminal vesicle and on the
vas deferens there are in abundance alA receptors, getting involved
in evoking contraction [70-72]. For this reason a relative or complete
anejaculation rather than retrograde ejaculation is postulated.
Hisasue S et al. as well as Hellstrom W] et al. have supported with
their studies the anejaculation thesis [73,74]. Maybe it would be better
to use the more generalized term ''ejaculatory dysfunction’’, since
patients’ description of the problem varies a lot, including decreased
frequency, delay, dryness, decreased strength/force, decreased
volume, decreased pleasure and sense of discomfort or even pain at
ejaculation.

The subjective perception of orgasm is also a matter for
consideration. Although orgasm is maintained, patients report usually
a discount of satisfaction derived from orgasm. A possibly realistic
explanation could be that this finding is due to the combination of
reduced or no semen passing through the urethra with insufficient
rhythmic contraction of the pelvic floor [55].

Investigators have also tried to determine the potential correlation
between baseline parameters of patients with LUTS, such as age, IPSS
score and prostate volume, therapy with a-blockers and impact on
sexual function. Obviously, there is a twofold objective: i) to make
a prognosis of which patients will experience, after a-blocker-based
medical therapy, alterations in their sexual function according to
baseline parameters and ii) to dissuade further deterioration of sexual
function in males who already present relative problems. Leliefeld
HH]J at al. implemented logistic regression analysis to identify factors
that determined changes in sexual function, after therapy for BPH,
and did not observe stong and consistent patterns that could explain
changes in sexual function post treatment [75].

Nevertheless, discontinuation rates of therapy with a-blockers
for LUTS are relatively low, for example 3.9% for silodosin [58].
The indubitable improvement of LUTS, generating an improvement
of quality of life in general, apparently surmounts the contingent
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influence on quality of sexual life. Additionally, we need to take
into account that men suffering from LUTS are usually old enough
to already present sexual dysfunction and lower libido and that the
effect of a-blockers is often blended, comprised of erectile upturn and
ejaculatory dysfunction.

In conclusion, males suffering from LUTS due to BPO/BPH are
extensively treated with al-adrenoceptor antagonists. This therapy
impacts on sexual function. Urologists have to take into consideration
that sexual health is a fundamental human right, important to
overall health and quality of life and that sexual satisfaction provides
benefits to patients and their partners. An extra amelioration of an
already impaired sexual function must be avoided, but we currently
lack of prognostic factors that we could rely on moving towards
this direction. We could regard alfuzosin, among all uroselective
a-blockers, as the best available choice for younger patients, who
are sexually active and need to be treated for LUTS. Finally, elderly
patients with relative scarcity of sexual interest and major concern
about voiding dysfunction represent ideal candidates for therapy with
either tamsulosin or silodosin.

References

1. Oelke M, Bachmann A, Descazeaud A, Emberton M, Gravas S, et al. (2013)
members of the European Association of Urology (EAU) Guidelines Office.
Guidelines on the management of male lower urinary tract symptoms (LUTS),
including Benign Prostatic Obstruction (BPO). In: EAU Guidelines, edition
presented at the 28" EAU Annual Congress, Milan 2013.

2. Park HJ, Won JE, Sorsaburu S, Rivera PD, Lee SW (2013) Urinary tract
symptoms (LUTS) secondary to benign prostatic hyperplasia (BPH) and
LUTS/BPH with erectile dysfunction in Asian men: A systematic review
focusing on Tadalafil. World J Mens Health 31: 193-207.

3. Carbone Jr DJ, Hodges S (2003) Medical therapy for benign prostatic
hyperplasia: sexual dysfunction and impact on quality of life. Int J Impot Res
15: 299-306.

4. Traish A, Kim NN, Moreland RB, Goldstein | (2000) Role of alpha adrenergic
receptors in erectile function. Int J Impot Res 1: S48-S63.

5. Saenz de Tejada |, Moroukian P, Tessier J, Kim JJ, Goldstein |, et al. (1991)
Trabecular smooth muscle modulates the capacitor function of the penis.
Studies on a rabbit model. Am J Physiol 260: H1590-H1595.

6. Hatzichristou DG, Saenz de Tejada |, Kupferman S, Namburi S, Pescatori
ES, et al. (1995) In vivo assessment of trabecular smooth muscle tone, its
application in pharmacocavernosometry and analysis of intracavernosal
pressure determinants. J Urol 153: 1126-1135.

7. Udelson D, Nehra A, Hatzichristou DG, Azadzoi K, Moreland RB, et al.
(1998) Engineering analysis of penile hemodynamic and structural dynamic
relationships: Part | — Clinical implications of penile tissue mechanical
properties. Int J Imp Res 10: 15-24.

8. Diederichs W, Stief CG, Lue TF, Tanagho EA (1990) Norepinephrine
involvement in penile detumescence. J Urol 143: 1264-1266.

9. Andersson KE, Wagner G (1995) Physiology of penile erection. Physiol Rev
75:191-236.

10. Ignarro LJ, Bush PA, Buga GM, Wood KS, Fukuto JM, et al. (1990) Nitric
oxide and cyclic GMP formation upon electrical field stimulation cause
relaxation of corpus cavernosum smooth muscle. Biochem Biophys Res
Commun 170: 843-850.

11. Kim N, Azadzoi KM, Goldstein |, Saenz de Tejada | (1991) A nitric oxide-
like factor mediates nonadrenergic-noncholinergic neurogenic relaxation of
penile corpus cavernosum smooth muscle. J Clin Invest 88: 112-118.

12. Rajfer J, Aronson WJ, Bush PA, Dorey FJ, Ignarro LJ (1992) Nitric oxide
as a mediator of relaxation of the corpus cavernosum in response to

1

w

14.

15.

1

(o2}

17.

18.

19.

20.

21.

=

22.

23.

w

24,
25.

26.

27.

28.

29.

30.

31.

=

3

N

33.

34.

nonadrenergic, noncholinergic neurotransmission. N Engl J Med 326: 90-94.

. Burnett AL (1997) Nitric oxide in the penis: physiology and pathology. J Urol

157: 320-324.

Traish AM, Kim NN, Goldstein I, Moreland RB (1999) Alpha adrenergic
receptors in the penis: identification, characterization and physiological
function. J Androl 20: 671-682.

Levin RM, Wein AJ (1980) Adrenergic alpha receptors outnumber beta
receptors in human penile corpus cavernosum. Invest Urol 18: 225-226.

. Adaikan PG, Karim SM (1981) Adrenoceptors in the human penis. J Auton

Pharmacol 1: 199-203.

Hedlund H, Andersson KE, Mattiasson A (1984) Pre- and postjunctional
adreno- and muscarinic receptor function in the isolated human corpus
spongiosum urethrae. J Auton Pharmacol 4: 241-249.

Hedlund H, Andersson KE (1985) Comparison of the responses to drugs
acting on adrenoceptors and muscarinic receptors in human isolated corpus
cavernosum and cavernous artery. J Auton Pharmacol 5: 81-88.

Dhabuwala CB, Ramakrishna CV, Anderson GF (1985) Beta adrenergic
receptors in human cavernous tissue. J Urol 133: 721-723.

Saenz de Tejada I, Kim N, Lagan |, Krane RJ, Goldstein | (1989) Regulation
of adrenergic activity in penile corpus cavernosum. J Urol 142: 1117-1121.

Christ GJ, Maayani S, Valcic M, Melman A (1990) Pharmacological studies

of human erectile tissue: characteristics of spontaneous contractions and
alterations in alpha-adrenoceptor responsiveness with age and disease in
isolated tissues. Br J Pharmacol 101: 375-381.

Christ GJ, Stone B, Melman A (1991) Age-dependent alterations in the
efficacy of phenylephrine-induced contractions in vascular smooth muscle
isolated from the corpus cavernosum of impotent men. Can J Physiol
Pharmacol 69: 909-913.

Langley JN, Anderson HK (1895) The innervation of the pelvic and the
adjoining viscera: Part lll. The external generative organs. J Physiol 19: 85-
121.

Steers WD (1990) Neural control of penile erection. Semin Urol 8: 66-79.

Brindley GS (1983) Cavernosal alpha-blockade: A new technique for
investigating and treating erectile impotence. Br J Psychiatry 143: 332-337.

Blum MD, Bahnson RR, Porter TN, Carter MF (1985) Effect of local alpha-
adrenergic blockade on human penile erection. J Urol 134: 479-481.

Abber JC, Lue TF, Luo JA, Juenemann KP, Tanagho EA (1987) Priapism
induced by chlorpromazine and trazadone: mechanism of action. J Urol 137:
1039-1042.

Gwinup G (1988) Oral phentolamine in nonspecific erectile insufficiency. Ann
Intern Med 109: 162-163.

Azadzoi KM, Payton T, Krane RJ, Goldstein | (1990) Effects of intracavernosal
trazadone hydrochloride: animal and human studies. J Urol 144: 1277-1282.

Saenz de Tejada |, Ware JC, Blanco R, Pittard JT, Nadig PW, et al. (1991)
Pathophysiology of prolonged penile erection associated with trazodone use.
J Urol 145: 60-64.

Zorgniotti AW (1994) Experience with buccal phentolamine mesylate for
impotence. Int J Imp Res 6: 37-41.

. Kirkeby HJ, Forman A, Sgrensen S, Andersson KE (1989) Alpha adrenoceptor

function in isolated penile circumflex veins from potent and impotent men. J
Urol 142: 1369-1371.

Traish AM, Gupta S, Toselli P, de Tejada IS, Goldstein I, et al. (1995)
Identification of alpha1-adrenergic receptor subtypes in human corpus
cavernosum tissue and in cultured trabecular smooth muscle cells. Receptor
5: 145-157.

Traish AM, Moreland RB, Huang YH, Goldstein | (1997) Expression of
functional alpha2-adrenergic receptor subtypes in human corpus cavernosum
and in cultured trabecular smooth muscle cells. Recept Signal Transduct 7:
55-67.

J Urol Nephrol 1(1): 5 (2014)

Page - 04


http://www.uroweb.org/gls/pdf/13_Male_LUTS_LR.pdf
http://www.uroweb.org/gls/pdf/13_Male_LUTS_LR.pdf
http://www.uroweb.org/gls/pdf/13_Male_LUTS_LR.pdf
http://www.uroweb.org/gls/pdf/13_Male_LUTS_LR.pdf
http://www.uroweb.org/gls/pdf/13_Male_LUTS_LR.pdf
http://www.ncbi.nlm.nih.gov/pubmed/24459652
http://www.ncbi.nlm.nih.gov/pubmed/24459652
http://www.ncbi.nlm.nih.gov/pubmed/24459652
http://www.ncbi.nlm.nih.gov/pubmed/24459652
http://www.ncbi.nlm.nih.gov/pubmed/12934061
http://www.ncbi.nlm.nih.gov/pubmed/12934061
http://www.ncbi.nlm.nih.gov/pubmed/12934061
http://www.ncbi.nlm.nih.gov/pubmed/10845765
http://www.ncbi.nlm.nih.gov/pubmed/10845765
http://www.ncbi.nlm.nih.gov/pubmed/2035679%5d
http://www.ncbi.nlm.nih.gov/pubmed/2035679%5d
http://www.ncbi.nlm.nih.gov/pubmed/2035679%5d
http://www.ncbi.nlm.nih.gov/pubmed/7869480
http://www.ncbi.nlm.nih.gov/pubmed/7869480
http://www.ncbi.nlm.nih.gov/pubmed/7869480
http://www.ncbi.nlm.nih.gov/pubmed/7869480
http://www.ncbi.nlm.nih.gov/pubmed/9542686
http://www.ncbi.nlm.nih.gov/pubmed/9542686
http://www.ncbi.nlm.nih.gov/pubmed/9542686
http://www.ncbi.nlm.nih.gov/pubmed/9542686
http://www.ncbi.nlm.nih.gov/pubmed/2342199
http://www.ncbi.nlm.nih.gov/pubmed/2342199
http://www.ncbi.nlm.nih.gov/pubmed/7831397
http://www.ncbi.nlm.nih.gov/pubmed/7831397
http://www.ncbi.nlm.nih.gov/pubmed/2166511
http://www.ncbi.nlm.nih.gov/pubmed/2166511
http://www.ncbi.nlm.nih.gov/pubmed/2166511
http://www.ncbi.nlm.nih.gov/pubmed/2166511
http://www.ncbi.nlm.nih.gov/pubmed/1647413
http://www.ncbi.nlm.nih.gov/pubmed/1647413
http://www.ncbi.nlm.nih.gov/pubmed/1647413
http://www.ncbi.nlm.nih.gov/pubmed/1309211
http://www.ncbi.nlm.nih.gov/pubmed/1309211
http://www.ncbi.nlm.nih.gov/pubmed/1309211
http://www.ncbi.nlm.nih.gov/pubmed/8976289
http://www.ncbi.nlm.nih.gov/pubmed/8976289
http://onlinelibrary.wiley.com/doi/10.1002/j.1939-4640.1999.tb03370.x/abstract
http://onlinelibrary.wiley.com/doi/10.1002/j.1939-4640.1999.tb03370.x/abstract
http://onlinelibrary.wiley.com/doi/10.1002/j.1939-4640.1999.tb03370.x/abstract
http://www.ncbi.nlm.nih.gov/pubmed/6253412
http://www.ncbi.nlm.nih.gov/pubmed/6253412
http://www.ncbi.nlm.nih.gov/pubmed/6279668
http://www.ncbi.nlm.nih.gov/pubmed/6279668
http://www.ncbi.nlm.nih.gov/pubmed/6152266
http://www.ncbi.nlm.nih.gov/pubmed/6152266
http://www.ncbi.nlm.nih.gov/pubmed/6152266
http://www.ncbi.nlm.nih.gov/pubmed/3157689
http://www.ncbi.nlm.nih.gov/pubmed/3157689
http://www.ncbi.nlm.nih.gov/pubmed/3157689
http://www.ncbi.nlm.nih.gov/pubmed/2858597
http://www.ncbi.nlm.nih.gov/pubmed/2858597
http://www.ncbi.nlm.nih.gov/pubmed/2795742
http://www.ncbi.nlm.nih.gov/pubmed/2795742
http://www.ncbi.nlm.nih.gov/pubmed/1701678
http://www.ncbi.nlm.nih.gov/pubmed/1701678
http://www.ncbi.nlm.nih.gov/pubmed/1701678
http://www.ncbi.nlm.nih.gov/pubmed/1701678
http://www.ncbi.nlm.nih.gov/pubmed/1683266
http://www.ncbi.nlm.nih.gov/pubmed/1683266
http://www.ncbi.nlm.nih.gov/pubmed/1683266
http://www.ncbi.nlm.nih.gov/pubmed/1683266
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1514610/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1514610/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1514610/
http://www.ncbi.nlm.nih.gov/pubmed/1972291
http://www.ncbi.nlm.nih.gov/pubmed/6626852
http://www.ncbi.nlm.nih.gov/pubmed/6626852
http://www.ncbi.nlm.nih.gov/pubmed/2863393
http://www.ncbi.nlm.nih.gov/pubmed/2863393
http://www.ncbi.nlm.nih.gov/pubmed/3573170
http://www.ncbi.nlm.nih.gov/pubmed/3573170
http://www.ncbi.nlm.nih.gov/pubmed/3573170
http://annals.org/article.aspx?articleid=702433
http://annals.org/article.aspx?articleid=702433
http://www.ncbi.nlm.nih.gov/pubmed/1977931
http://www.ncbi.nlm.nih.gov/pubmed/1977931
http://www.ncbi.nlm.nih.gov/pubmed/1984101
http://www.ncbi.nlm.nih.gov/pubmed/1984101
http://www.ncbi.nlm.nih.gov/pubmed/1984101
http://www.ncbi.nlm.nih.gov/pubmed/7517275
http://www.ncbi.nlm.nih.gov/pubmed/7517275
http://www.ncbi.nlm.nih.gov/pubmed/2553998
http://www.ncbi.nlm.nih.gov/pubmed/2553998
http://www.ncbi.nlm.nih.gov/pubmed/2553998
http://www.ncbi.nlm.nih.gov/pubmed/8729194
http://www.ncbi.nlm.nih.gov/pubmed/8729194
http://www.ncbi.nlm.nih.gov/pubmed/8729194
http://www.ncbi.nlm.nih.gov/pubmed/8729194
http://www.ncbi.nlm.nih.gov/pubmed/9285531
http://www.ncbi.nlm.nih.gov/pubmed/9285531
http://www.ncbi.nlm.nih.gov/pubmed/9285531
http://www.ncbi.nlm.nih.gov/pubmed/9285531

Citation: Mitrakas L, Michael M. Relationship between Therapy with A1-Adrenoceptor Antagonists (A1-Blockers) for Benign Prostatic
Obstruction and Sexual Function. J Urol Nephrol. 2014;1(1): 5.

ISSN: 2380-0585

35.

36.
37.

38.
39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Gupta S, Moreland RB, Yang S, Gallant CM, Goldstein |, et al. (1998) The
expression of functional postsynaptic alpha2-adrenoceptors in the corpus
cavernosum smooth muscle. Br J Pharmacol 123: 1237-1245.

Marberger H (1974) The mechanisms of ejaculation. Basic Life Sci 4: 99-110.

Master VA, Turek PJ (2001) Ejaculatory physiology and dysfunction. Urol
Clin N Am 28: 363-375.

Thomas Jr AJ (1983) Ejaculatory dysfunction. Fertil Steril 39: 445-454.

Lepor H, Williford WO, Barry MJ, Brawer MK, Dixon CM, et al. (1996) The

efficacy of terazosin, finasteride, or both in benign prostatic hyperplasia.
Veterans Affairs Cooperative Studies Benign Prostatic Hyperplasia Study
Group. N Engl J Med 335: 533-539.

Roehrbonn CG, Oesterling JE, Auerbach S, Kaplan SA, Lloyd LK, et al.
(1996) The Hytrin Community Assessment Trial study: a one-year study of
terazosin versus placebo in the treatment of men with symptomatic benign
prostatic hyperplasia. HYCAT Investigator Group. Urology 47: 159-168.

De Rose AF, Carmignani G, Corbu C, Giglio M, Traverso P, et al. (2002)
Observational multicentric trial performed with doxazosin: evaluation of
sexual effects on patients with diagnosed benign prostatic hyperplasia. Urol
Int 68: 95-98.

Hernandez Fernandez C, Moncada Iribarren |, Jara Rascén J, Castafio
Gonzélez |, Moralejo Garate M (2004) Treatment with doxazosin in 3347
patients with lower urinary tract symptoms. Impact on sexual function. The
impros study. Actas Urol Esp 28: 290-297.

Kirby RS, O’ Leary MP, Carson C (2005) Efficacy of extended-release
doxazosin and doxazosin standard in patients with concomitant benign
prostatic hyperplasia and sexual dysfunction. BJU Int 95: 103-109.

Kaplan SA, De Rose AF, Kirby RS, O’ Leary MP, Mc Vary KT (2006)
Beneficial effects of extended-release doxazosin and doxazosin standard on
sexual health. BJU Int 97: 559-566.

Rosen R, Seftel A, Roehrborn CG (2007) Effects of alfuzosin 10 mg once
daily on sexual function in men treated for symptomatic benign prostatic
hyperplasia. Int J Impot Res 19: 480-485.

Kim MK, Cheon J, Lee KS, Chung MK, Lee JY, et al. (2010) An open, non-
comparative, multicentre study on the impact of alfuzosin on sexual function
using the Male Sexual Health Questionnaire in patients with benign prostate
hyperplasia. Int J Clin Pract 64: 345-350.

Chung BH, Lee JY, Kim CI, Kim CS, Oh CY, et al. (2009) Sexuality and the
management of BPH with alfuzosin (SAMBA) trial. Int J Impot Res 21: 68-73.

Hwang TI, Chu SH, Lin MS, Chen CS, Lee LM, et al. (2012) Impact of
alfuzosin on sexual function in Taiwanese men with benign prostatic
hyperplasia. Kaohsiung J Med Sci 28: 429-434.

Narayan P, Lepor H (2001) Long-term, open-label, phase Ill multicenter
study of tamsulosin in benign prostatic hyperplasia. Urology 57: 466-470.

Giuliano F, Bernabe J, Droupy S, Alexandre L, Allard J (2004) A comparison
of the effects of tamsulosin and alfuzosin on neurally evoked increases in
bladder neck and seminal vesicle pressure in rats. BJU Int 93: 605-608.

Bargawi AB, Myers JB, O’ Donnell C, Crawford ED (2007) The effect of
alpha-blocker and 5alpha-reductase inhibitor intake on sexual health in men
with lower urinary tract symptoms. BJU Int 100: 853-857.

Song SH, Son H, Kim KT, Kim SW, Moon DG, et al. (2011) Effect of
tamsulosin on ejaculatory function in BPH/LUTS. Asian J Androl 13: 846-850.

Seo DH, Kam SC, Hyun JS (2011) Impact of lower urinary tract symptoms/
benign prostatic hyperplasia treatment with tamsulosin and solifenacin
combination therapy on erectile function. Korean J Urol 52: 49-54.

Kobayashi K, Masumori N, Kato R, Hisasue S, Furuya R, et al. (2009) Orgasm
is preserved regardless of ejaculatory dysfunction with selective a1A-blocker
administration. Int J Impot Res 21: 306-310.

Shimizu F, Taguri M, Harada Y, Matsuyama Y, Sase K, et al. (2010) Impact
of dry ejaculation caused by highly selective alpha1A-blocker: randomized,
double-blind, placebo-controlled crossover pilot study in healthy volunteer
men. J Sex Med 7: 1277-1283.

56.

57.

58.
59.

60.

61.

62.

63.

64.

65

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Yokoyama T, Hara R, Fukumoto K, Fujii T, Jo Y, et al. (2011) Effects of three
types of alpha-1 adrenoceptor blocker on lower urinary tract symptoms and
sexual function in males with benign prostatic hyperplasia. Int J Urol 18: 225-
230.

Sakata K, Morita T (2012) Investigation of ejaculatory disorder by silodosin in
the treatment of prostatic hyperplasia. BMC Urol 12: 29.

Montorsi F (2013) Profile of silodosin. Urologiia: 112-114, 116-117.

Castro-Diaz D, Callejo D, Cortés X, Pérez M (2013) Study of quality of life
in patients with benign prostatic hyperplasia under treatment with silodosin.
Actas Urol Esp.

Yamaguchi K, Aoki Y, Yoshikawa T, Hachiya T, Saito T, et al. (2013)
Silodosin versus naftopidil for the treatment of benign prostatic hyperplasia: a
multicenter randomized trial. Int J Urol 20: 1234-1238.

Hara N, Mizusawa T, Obara K, Takahashi K (2013) The role of naftopidil in
the management of benign prostatic hyperplasia. Ther Adv Urol 5: 111-119.

Masumori N, Tsukamoto T, lwasawa A, Furuya R, Sonoda T, et al.
(2009) Ejaculatory disorders caused by alpha-1 blockers for patients with
lower urinary tract symptoms suggestive of benign prostatic hyperplasia:
comparison of naftopidil and tamsulosin in a randomized multicenter study.
Urol Int 83: 49-54.

Castiglione F, Benigni F, Briganti A, Salonia A, Villa L, et al. (2014) Naftopidil
for the treatment of benign prostate hyperplasia: a systematic review. Curr
Med Res Opin 30: 719-732.

van Dijk MM, de la Rosette JJ, Michel MC (2006) Effects of a1-adrenoceptor
antagonists on male sexual function. Drugs 66: 287-301.

. Francisca EA, d’Ancona FC, Meuleman EJ, Debruyne FM, de la Rosette

JJ (1999) Sexual function following high energy microwave thermotherapy:
results of a randomized controlled study comparing transurethral microwave
thermotherapy to transurethral prostatic resection. J Urol 161: 486-490.

Price DT, Schwinn DA, Lomasney JW, Allen LF, Caron MG, et al. (1993)
Identification, quantification, and localization of mMRNA for three distinct alpha
1 adrenergic receptor subtypes in human prostate. J Urol 150: 546-551.

Zorgniotti AW, Lefleur RS (1985) Auto-injection of the corpus cavernosum
with a vasoactive drug combination for vasculogenic impotence. J Urol 133:
39-41.

Seo KK, Lee MY, Lim SW, Kim SC (1999) Comparison of relaxation
responses of cavernous and trigonal smooth muscles from rabbits by alpha1-
adrenoceptor antagonists; prazosin, terazosin, doxazosin and tamsulosin. J
Korean Med Sci 14: 69-74.

Martin-Morales A, Meyer G, Ramirez E (2008) Prevalence of ejaculatory
dysfunction secondary to alpha-blocker therapy in patients with benign
prostatic hyperplasia. Actas Urol Esp 32: 705-712.

De Mey C (2000) Alpha 1-Blocker therapy for lower urinary tract symptoms
suggestive of benign prostatic obstruction: what are the relevant differences
in randomized controlled trials? Eur Urol 1: 25-39.

Miranda HF, Ramirez H, Castillo O, Minneman KP, Pinardi G (1994) a1A-
Adrenergic receptors in the isolated human prostate. Pharmacol Commun 4:
181-188.

Lepor H, Tang R, Shapiro E (1993) The alpha-adrenoceptor subtype
mediating the tension of human prostatic smooth muscle. Prostate 22: 301-
307.

Hisasue S, Furuya R, Itoh N, Kobayashi K, Furuya S, et al. (2006) Ejaculatory
disorder caused by alpha-1 adrenoceptor antagonists is not retrograde
ejaculation but a loss of seminal emission. Int J Urol: 1311-1316.

Hellstrom WJ, Sikka SC (2006) Effects of acute treatment with tamsulosin
versus alfuzosin on ejaculatory function in normal volunteers. J Urol 176:
1529-1533.

Leliefeld HH, Stoevelaar HJ, McDonnell J (2002) Sexual function before and
after various treatments for symptomatic benign prostatic hyperplasia. BJU
Int 89: 208-213.

J Urol Nephrol 1(1): 5 (2014)

Page - 05


http://www.ncbi.nlm.nih.gov/pubmed/9559910
http://www.ncbi.nlm.nih.gov/pubmed/9559910
http://www.ncbi.nlm.nih.gov/pubmed/9559910
http://www.ncbi.nlm.nih.gov/pubmed/4156645
http://www.ncbi.nlm.nih.gov/pubmed/11402588
http://www.ncbi.nlm.nih.gov/pubmed/11402588
http://www.ncbi.nlm.nih.gov/pubmed/8684407
http://www.ncbi.nlm.nih.gov/pubmed/8684407
http://www.ncbi.nlm.nih.gov/pubmed/8684407
http://www.ncbi.nlm.nih.gov/pubmed/8684407
http://www.ncbi.nlm.nih.gov/pubmed/8607227
http://www.ncbi.nlm.nih.gov/pubmed/8607227
http://www.ncbi.nlm.nih.gov/pubmed/8607227
http://www.ncbi.nlm.nih.gov/pubmed/8607227
http://www.ncbi.nlm.nih.gov/pubmed/11834898
http://www.ncbi.nlm.nih.gov/pubmed/11834898
http://www.ncbi.nlm.nih.gov/pubmed/11834898
http://www.ncbi.nlm.nih.gov/pubmed/11834898
http://www.ncbi.nlm.nih.gov/pubmed/15248400
http://www.ncbi.nlm.nih.gov/pubmed/15248400
http://www.ncbi.nlm.nih.gov/pubmed/15248400
http://www.ncbi.nlm.nih.gov/pubmed/15248400
http://www.ncbi.nlm.nih.gov/pubmed/15638905
http://www.ncbi.nlm.nih.gov/pubmed/15638905
http://www.ncbi.nlm.nih.gov/pubmed/15638905
http://www.ncbi.nlm.nih.gov/pubmed/16469026
http://www.ncbi.nlm.nih.gov/pubmed/16469026
http://www.ncbi.nlm.nih.gov/pubmed/16469026
http://www.ncbi.nlm.nih.gov/pubmed/17717526
http://www.ncbi.nlm.nih.gov/pubmed/17717526
http://www.ncbi.nlm.nih.gov/pubmed/17717526
http://www.ncbi.nlm.nih.gov/pubmed/19891715
http://www.ncbi.nlm.nih.gov/pubmed/19891715
http://www.ncbi.nlm.nih.gov/pubmed/19891715
http://www.ncbi.nlm.nih.gov/pubmed/19891715
http://www.ncbi.nlm.nih.gov/pubmed/19078970
http://www.ncbi.nlm.nih.gov/pubmed/19078970
http://www.ncbi.nlm.nih.gov/pubmed/22892164
http://www.ncbi.nlm.nih.gov/pubmed/22892164
http://www.ncbi.nlm.nih.gov/pubmed/22892164
http://www.ncbi.nlm.nih.gov/pubmed/11248621
http://www.ncbi.nlm.nih.gov/pubmed/11248621
http://www.ncbi.nlm.nih.gov/pubmed/15008740
http://www.ncbi.nlm.nih.gov/pubmed/15008740
http://www.ncbi.nlm.nih.gov/pubmed/15008740
http://www.ncbi.nlm.nih.gov/pubmed/17662074
http://www.ncbi.nlm.nih.gov/pubmed/17662074
http://www.ncbi.nlm.nih.gov/pubmed/17662074
http://www.ncbi.nlm.nih.gov/pubmed/21785445
http://www.ncbi.nlm.nih.gov/pubmed/21785445
http://www.ncbi.nlm.nih.gov/pubmed/21344031
http://www.ncbi.nlm.nih.gov/pubmed/21344031
http://www.ncbi.nlm.nih.gov/pubmed/21344031
http://www.ncbi.nlm.nih.gov/pubmed/19536124
http://www.ncbi.nlm.nih.gov/pubmed/19536124
http://www.ncbi.nlm.nih.gov/pubmed/19536124
http://www.ncbi.nlm.nih.gov/pubmed/20102447
http://www.ncbi.nlm.nih.gov/pubmed/20102447
http://www.ncbi.nlm.nih.gov/pubmed/20102447
http://www.ncbi.nlm.nih.gov/pubmed/20102447
http://www.ncbi.nlm.nih.gov/pubmed/21272091
http://www.ncbi.nlm.nih.gov/pubmed/21272091
http://www.ncbi.nlm.nih.gov/pubmed/21272091
http://www.ncbi.nlm.nih.gov/pubmed/21272091
http://www.ncbi.nlm.nih.gov/pubmed/23082785
http://www.ncbi.nlm.nih.gov/pubmed/23082785
http://www.ncbi.nlm.nih.gov/pubmed/23789376
http://www.ncbi.nlm.nih.gov/pubmed/24274903
http://www.ncbi.nlm.nih.gov/pubmed/24274903
http://www.ncbi.nlm.nih.gov/pubmed/24274903
http://www.ncbi.nlm.nih.gov/pubmed/23731168
http://www.ncbi.nlm.nih.gov/pubmed/23731168
http://www.ncbi.nlm.nih.gov/pubmed/23731168
http://www.ncbi.nlm.nih.gov/pubmed/23554846
http://www.ncbi.nlm.nih.gov/pubmed/23554846
http://www.ncbi.nlm.nih.gov/pubmed/19641359
http://www.ncbi.nlm.nih.gov/pubmed/19641359
http://www.ncbi.nlm.nih.gov/pubmed/19641359
http://www.ncbi.nlm.nih.gov/pubmed/19641359
http://www.ncbi.nlm.nih.gov/pubmed/19641359
http://www.ncbi.nlm.nih.gov/pubmed/24188134
http://www.ncbi.nlm.nih.gov/pubmed/24188134
http://www.ncbi.nlm.nih.gov/pubmed/24188134
http://www.ncbi.nlm.nih.gov/pubmed/16526818
http://www.ncbi.nlm.nih.gov/pubmed/16526818
http://www.ncbi.nlm.nih.gov/pubmed/9915432
http://www.ncbi.nlm.nih.gov/pubmed/9915432
http://www.ncbi.nlm.nih.gov/pubmed/9915432
http://www.ncbi.nlm.nih.gov/pubmed/9915432
http://www.ncbi.nlm.nih.gov/pubmed/7686987
http://www.ncbi.nlm.nih.gov/pubmed/7686987
http://www.ncbi.nlm.nih.gov/pubmed/7686987
http://www.ncbi.nlm.nih.gov/pubmed/2578067
http://www.ncbi.nlm.nih.gov/pubmed/2578067
http://www.ncbi.nlm.nih.gov/pubmed/2578067
http://www.ncbi.nlm.nih.gov/pubmed/10102527
http://www.ncbi.nlm.nih.gov/pubmed/10102527
http://www.ncbi.nlm.nih.gov/pubmed/10102527
http://www.ncbi.nlm.nih.gov/pubmed/10102527
http://www.ncbi.nlm.nih.gov/pubmed/18788486
http://www.ncbi.nlm.nih.gov/pubmed/18788486
http://www.ncbi.nlm.nih.gov/pubmed/18788486
http://www.ncbi.nlm.nih.gov/pubmed/11111206
http://www.ncbi.nlm.nih.gov/pubmed/11111206
http://www.ncbi.nlm.nih.gov/pubmed/11111206
http://www.ncbi.nlm.nih.gov/pubmed/8098867
http://www.ncbi.nlm.nih.gov/pubmed/8098867
http://www.ncbi.nlm.nih.gov/pubmed/8098867
http://www.ncbi.nlm.nih.gov/pubmed/17010010
http://www.ncbi.nlm.nih.gov/pubmed/17010010
http://www.ncbi.nlm.nih.gov/pubmed/17010010
http://www.ncbi.nlm.nih.gov/pubmed/16952675
http://www.ncbi.nlm.nih.gov/pubmed/16952675
http://www.ncbi.nlm.nih.gov/pubmed/16952675
http://www.ncbi.nlm.nih.gov/pubmed/11856100
http://www.ncbi.nlm.nih.gov/pubmed/11856100
http://www.ncbi.nlm.nih.gov/pubmed/11856100

	Title
	Address for Correspondence 
	Abstract
	Introduction
	Physiology of Male Sexual Function
	Discussion
	References



