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Abstract: We are experiencing a revival of interest in phytotherapeutic agents, both in
Europe and North America, especially as a consequence of patients’ dissatisfaction with the
adverse effects of the medical alternatives. One of the most frequently prescribed and
studied such agents is Serenoa repens extract, derived from the berry of the dwarf palm
tree. We aimed to review the most important published data regarding this type of treatment
for benign prostatic hyperplasia. A review of the existing articles regarding the use of
Serenoa repens extracts for benign prostatic hyperplasia was performed. The articles were
analysed with regard to their relevance, scientific value and the size of the evaluated series.
Multiple mechanisms of action have been attributed to this extract, including antiandrogenic
action, an anti-inflammatory/anti-oedematous effect, prolactin signal modulation, and an
antiproliferative effect exerted through the inhibition of growth factors. Regarding efficacy,
European Association of Urology guidelines state that Serenoa repens extracts significantly
reduce nocturia in comparison with placebo. However, the guideline committee is unable to
make specific recommendations about phytotherapy of male lower urinary tract symptoms
owing to the heterogeneity of the products and the methodological problems associated with
meta-analyses. Most of the published trials regarding Serenoa repens phytotherapy dem-
onstrate a significant improvement of urinary status and a favourable safety profile. Also,
some authors have credited it with giving a significant improvement in erectile function and
decreasing complications following transurethral resection of the prostate, especially
bleeding. The results of phytotherapy with Serenoa repens extracts are very promising. More
high-quality, randomized, placebo-controlled studies are required in order to demonstrate
without doubt the true therapeutic value of these products. Particular attention must be
focused on differentiating between registered preparations, which are regulated as drugs,
and those considered to be food supplements.
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Introduction

Although the real incidence of benign prostatic
hyperplasia (BPH) is difficult to assess, this path-
ological entity is widespread in the elderly male
population [Oelke er al. 2011]. Nowadays, med-
ical therapy tends to replace the surgical
approach in a significant number of cases.
Phytotherapeutic  agents, al-blockers and
5a-reductase inhibitors are the three main alter-
natives that may replace surgery in a selected sub-
population of cases.

After an initial period in which phytotherapy was
the only viable medical therapy, the development
of synthetic molecules such as a1-blockers and
5a-reductase inhibitors seemed to offer the
ideal BPH treatment. However, we are now
experiencing a revival of interest in phytothera-
peutic agents, both in Europe and North
America, especially as a consequence of patients’
dissatisfaction with the the adverse effects of the
medical alternatives [Debruyne er al. 2004b;
Carraro er al. 1996].
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The most frequently prescribed and studied
agent is the Serenoa repens extract, derived from
the berry of the dwarf palm tree. A large number
of papers have evaluated its efficacy in controlling
BPH-related lower wurinary tract symptoms
(LUTS). However, many studies are limited by
short-term follow up, a low number of patients,
the absence of a placebo arm, or lack of standard-
ized instruments to  evaluate  efficacy
[Giannakopoulos et al. 2002; Gerber et al.
2001; Marks er al. 2000; Bauer ez al. 1999].
Controversies still remain regarding its mecha-
nisms of action and its real therapeutic value.
The main question that has to be answered is:
‘Are Serenoa repens extracts effective drugs for
BPH treatment or do they provide just a placebo
effect?”” The main reasons for the persistence of
this scepticism are the inconsistent outcomes
from existing placebo-controlled trials and the
insufficient number of long-term treatment stud-
ies [Tacklind ez al. 2009].

Nowadays, more than 100 products containing
Serenoa repens extract are available on the
market worldwide, some registered as drugs and
others as food supplements.

History

Serenoa repens originated in the swamps of the
south-eastern coast of the USA (South
Carolina, Florida, Alabama and inland as far as
Texas). The first use of the extract is attributed to
the Native Americans, for genitourinary distur-
bances [Murray and Pizzorno, 1994]. In the
1870s, the berries started to be investigated for
their medicinal properties. Multiple effects were
reported, both digestive (stimulating appetite and
providing nutrition) and reproductive (increasing
the size and secreting ability of the mammary
glands, decreasing ovarian and uterine irritability,
relieving dysmenorrhoea, ameliorating ovarian
dysfunction, decreasing prostate enlargement
etc.). In the era of synthetic pharmaceuticals,
Serenoa repens, like many other phytotherapeutic
alternatives, was initially disregarded, only to be
rediscovered when the mirage of the perfect BPH
drug faded [Buck, 2004].

Extraction technique

The fruits of Serenoa repens are dark purple to
black berries that grow in clusters and ripen
from October to December. The source of the
extract is the ripe, partially dried berries.
Various extraction methods are used by different
manufacturers, and for this reason it is probable

that one product is not equivalent to another.
The lipidosterolic extract of Serenoa repens
(Permixon) was the first to be more rigorously
evaluated, and in recent years new studies have
emerged regarding the ethanolic extract
(Prostamol Uno) [Sinescu et al. 2011; Pais,
2010; Alyaev et al. 2007; Breza er al. 2005].

A steam hydrodistillate of Serenoa repens has also
been reported. Chemical analysis of the resulting
product identified 144 steam-volatile compo-
nents, including about 100 structures that have
not so far been described as constituents of these
fruits [Rosler ez al. 2009]. However, no clear data
are available regarding the advantages of one
method of extraction or another.

Mechanisms of action

A literature search reveals a significant number
of studies addressing the subject of the mecha-
nisms of action of Serenoa repens. Several have
been proposed, including antiandrogenic action,
an anti-inflammatory effect and an antiprolifera-
tive proapoptotic effect mediated through the
inhibition of growth factors. However, the precise
mechanisms of action are still to be described. In
this regard, extrapolating the results of i wvitro
laboratory studies to the complex human situa-
tion requires caution and supplementary scien-
tific evidence [Buck, 2004].

In virro studies have emphasized dose-dependent
inhibition of intracellular binding of dihydrotes-
tosterone to cytosolic and nuclear receptors by
the liposterolic extract of Serenoa repens in fore-
skin cell cultures [Sultan ez a/.1984]. Bayne and
colleagues, in a trial using cocultures of epithelial
and fibroblast cell suspensions, demonstrated
that a Serenoa repens extract significantly inhibited
both type I and II isoenzymes of 5a-reductase
[Bayne er al. 1998]. However, variability of this
effect was shown when evaluating various
extracts on the market. All tested extracts inhib-
ited both isoforms of 5a-reductase, but their
potency appeared to be very different, probably
owing to qualitative and quantitative inequities in
the active ingredients [Scaglione er al. 2008].

The anti-inflammatory and anti-oedematous
effects of Serenoa repens have also been demon-
strated, the extract being an iz vitro dual inhibitor
of the cyclooxygenase and 5-lipoxygenase path-
ways [Breu er al. 1992; Tarayre er al. 1983].
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Another mechanism of action attributed to
Serenoa repens extract is the modulation of apo-
ptosis via growth factors: it reverses the apopto-
sis/proliferation ratio seen in BPH tissue
[Vacherot er al. 2000; Di Silverio ez al. 1998].

Phytotherapy also seems to be able to modulate
the prolactin signal transduction pathways, as
well as to block the effect of prolactin on protein
kinase C-dependent phosphorylation of a potas-
sium channel [Van Coppenolle er al. 2000;
Vacher er al. 1995].

These multiple synergistic mechanisms of action
are explained by the fact that plant extracts are
composites of several different molecules.
Unfortunately, most of the studies researching
these parameters are performed n wvitro, the
exact m vivo mechanisms still having to be
described. Moreover, not all the studies agree
about the effects of the Seremnoa repens extract.
Some authors challenge the ability of phytother-
apy to promote apoptosis in BPH tissues or to
inhibit 5a-reductase in a manner comparable to
that of finasteride [Hill and Kyprianou, 2004].

Treatment of lower urinary tract symptoms
A large number of papers have evaluated Serenoa
repens extracts in the treatment of BPH-related
LUTS. However, many physicians remain scep-
tical regarding its true therapeutic value.

Phytotherapy was recently added to the
European Association of Urology guidelines.
Clear data that Serenoa repens extracts signifi-
cantly reduce nocturia by comparison with pla-
cebo are cited. However, the guideline committee
states that it is still unable to make specific rec-
ommendations about phytotherapy for male
LUTS owing to the heterogeneity of the products
and the methodological problems associated with
meta-analyses [Oelke ez al. 2011].

Under these circumstances, a number of more
strictly conducted trials have been performed in
recent years. Many of the existing papers cover
only a short-term follow up of 1—6 months
[Willetts et al. 2003; Descotes er al. 1995].
More recently, a few studies included a long-
term follow up [Pytel er al. 2002]. One of them
is FLUX, an observational, multicentre clinical
trial that aimed to determine the effect of the
daily intake of 320mg Serenoa repens extract
(Prostamol Uno) over a 24-month period
[Sinescu er al. 2011].

Most of the short-, medium- and long-term stud-
ies showed statistically significant improvement
in total international prostate symptom score
(IPSS) during 6, 12 or 24 months of follow up
[Debruyne et al. 2004a; Gerber et al. 2001].
When the irritative and obstructive IPSS sub-
scores were separately evaluated, a decrease in
both was seen [Sinescu et al. 2011; Debruyne
et al. 2004a]. This combined action of Serenoa
repens extract may offer at least a theoretical
advantage over a-blocking therapy.

Regarding the quality-of-life score, although
some studies reported only a limited improve-
ment at 6 months [Gerber er al. 2001], others
described a significant decrease between 9 and
24 months [Sinescu er al. 2011]. It is not com-
pletely clear whether the study period is the only
parameter explaining this difference, or there are
some other issues involved.

Although improvement in symptoms seems to be
consistent throughout the existing studies, the
effects on relevant urodynamic parameters tend
to vary more widely. Some of the papers describe
insignificant improvements of the maximum uri-
nary flow [Debruyne ez al. 2004a], while others
record a statistically significant (but always
linear) increase during a long-term treatment.

Studies comparing Serenoa repens extracts with
tamsulosin underline the equivalence of the two
drugs in alleviating BPH-induced LUTS symp-
toms. A combination of the two drugs showed no
additional benefits [Hizli and Uygur, 2007].

The main issue regarding phytotherapy with
Serenoa repens extract is that many of the existing
placebo-controlled studies are not consistent in
showing a significant superiority over placebo
[Bent ez al. 2006; Marks et al. 2000; Bauer er al.
1999]. The problem was recently raised in a
meta-analysis, although the evaluation included
studies of various durations as well as some on
mixed herbal drugs consisting not only of Serenoa
repens extract [Tacklind er al. 2009].

Nowadays, some studies with high scientific
value are producing more and more valuable
data. The TRIUMPH study, from six European
countries, demonstrated that monotherapy with
either ol-blockers, 5a-reductase inhibitors or
Serenoa repens/ Pygeum africanus extracts improves
urinary status by comparison with ‘watchful wait-
ing’ [Hutchison ez al. 2007]. The PERMAL
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randomized study reported slight superiority of
Serenoa repens lipidosterolic extract (Permixon)
over tamsulosin 0.4 mg/day in reducing LUTS
in severe BPH patients after 3 months and up
to 12 months of treatment [Debruyne er al.
2004a]. The FLUX study emphasized significant
improvements in IPSS, quality of life and maxi-
mum urinary flow following Prostamol Uno
treatment during a long-term follow up (24
months). This trial had no placebo arm, owing
to concerns that the long-term lack of treatment
in some patients would be unethical [Sinescu
et al. 2011].

Erectile function

Some studies have described a significant
improvement in the International Index of
Erectile Function score following treatment
with Serenoa repens extracts. If we take into con-
sideration that retrograde ejaculation and
reduced ejaculate volume related to a-blockers,
and erectile dysfunction and decreased libido
related to 5a-reductase inhibitors are frequently
associated with dissatisfaction in medically trea-
ted BPH patients, Serenoa repens extract may
become a viable alternative in selected cases
[Giuliano, 2006; Zlotta et al. 2005; Debruyne
et al. 2004a; Carraro er al. 1996].

Impact on the outcome of surgical treatment
The preoperative use of Serenoa repens extracts
has been advocated for its ability to increase the
efficacy of transurethral resection of the prostate
(TURP) and to decrease the surgically related
complications, in particular, bleeding [Pecoraro
et al. 2004]. This aspect has been confirmed by
other trials. The duration of surgery, overall
intraoperative complications, transfusion needs,
catheterization time and changes in haemody-
namic parameters were significantly more favour-
able in the preoperatively treated study group
[Anceschi er al. 2010].

This idea is, however, contested by some authors,
who did not find any reduction of intraoperative
bleeding after treatment with either Serenoa
repens extract or dutasteride [Tuncel er al
2009]. However, there are more published arti-
cles that support the fact that phytotherapy has a
role in decreasing TURP-related morbidity than
those disputing it.

Safety issues
Owing to the long-term nature of the therapy,
safety aspects of the drug are of extreme

importance. Most of the studies (including
those that were long term) describe the satisfac-
tory safety profile of Seremoa repens extracts
[Agbabiaka er al. 2009; Vinarov er al. 2009;
Avins et al. 2008]. A systematic review of the lit-
erature, including 26 randomized controlled
trials, four nonrandomized controlled trials, six
uncontrolled trials and four case reports sug-
gested that adverse events associated with the
use of Serenoa repens are mild and similar to
those seen in the placebo series of patients. The
most frequently reported adverse events are
abdominal pain, diarrhoea, nausea, fatigue, head-
ache, decreased libido, and rhinitis. More serious
adverse events, such as death and cerebral hae-
morrhage, are extremely rarely reported.
Moreover, in these patients even the causality
between the adverse event and the treatment is
questionable. Furthermore, no drug interactions
were reported [Agbabiaka ez al. 2009].

Conclusion

Despite the large volume of information regard-
ing the in vitro effects of Serenoa repens extracts,
the i wiwo method of action is still to be
clarified.

Analysis of the existing clinical database indicates
that extracts of Serenoa repens may be considered
a viable first-line therapy for treating LUTS.
They offer significant improvements of urinary
status while having a favourable safety profile.

However, the existing herbal formulations are
extremely heterogeneous and thus difficult to
assess in meta-analysis. More randomized, pla-
cebo-controlled, long-term trials are needed in
order to eliminate all scepticism related to the
use of phytotherapeutic agents in BPH-related
LUTS patients. Particular attention must be
focused on differentiating between registered
preparations, which are regulated as drugs, and
those considered to be food supplements.
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