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Abstract The Serenoa repens lipido-sterolic extract
(SRLSE, Permixon, Pierre Fabre Medicament, Castres,
France) is used to treat benign prostate hyperplasia. We
studied the in vivo effect of SRLSE on mast cell accu-
mulation and the histological characteristics of the rat
ventral prostate. Adult Wistar rats received either
tocopherol or SRLSE (50 and 100 mg/kg body weight,
respectively) every second day for 90 days. Histological
features were studied in hematoxylin-eosin stained tissue
sections while mean mast cell numbers were determined
in Giemsa-stained sections. The central region of the
ventral prostate in treated animals showed significant
changes with acinar epithelium becoming flat or low
cuboidal. In the same region, mean mast cell number per
optical field in the control, low-dose and high-dose
groups were, respectively, 4.7±0.7, 3.4±1.0 and
2.4±0.6, showing a dose-dependent, statistically signif-
icant decrease. Administering SRLSE significantly re-
duces mast cell accumulation and provokes epithelium
atrophy within the central area of the rat ventral pros-
tate. These phenomena may participate in the clinical
activity of the drug.
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Introduction

Mast cells represent a heterogeneous population of cells
comprised of cells located within the connective tissue in
close proximity to blood vessels, peripheral nerves (con-
nective tissue mast cells, or CTMCs) and cells occurring
in the mucosa (mucosal mast cells, or MMCs) [4]. In
addition to the differences that are determined by the type
of fixation and staining, there are also morphological and
functional distinctions among species, as well as variation
in their numbers depending on their localization in organ
compartments. Thus, the products of mast cells are
available to glandular epithelial cells, fibroblasts and
other cells of the connective tissue, including nerves,
vascular endothelial cells and vascular or genito-urinary
smooth muscle cells [7]. Gupta [13] studied the distribu-
tion of mast cells within the human prostate for the first
time, and reported an increase in mast cell numbers from
birth to youth adulthood and significantly greater num-
bers in prostate hyperplasia. The rat prostate also
contains a significant number of mast cells [6, 21], with
their density being higher during the pubertal period and
declining significantly with age [14].

Upon activation, mast cells release a series of bio-
logically active molecules including, among others,
rapidly metabolized mediators such as histamine and
products of arachidonic acid oxidation, as well as a se-
ries of multifunctional pro-inflammatory or mitogenic
cytokines [7]. The development, proliferation, matura-
tion and secretory activity of mast cells are regulated by
the stem cell factor (SCF) and its receptor (c-kit) [8].
Besides their role in other pathologic conditions, mast
cells may have a paracrine role in benign prostatic
hyperplasia (BPH) pathogenesis. Enhanced SCF
expression has been detected in prostate fibromuscular
stroma cells, while c-kit (the receptor for SCF) has not
been detected in glandular cells or fibromuscular stroma
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cells. On the contrary, c-kit has been detected in prostate
tissue mast cells [19]. The same research group studied
the expression of c-kit and SCF in normal prostate and
BPH samples, and found alterations of the basic ex-
pression pattern in BPH cases. They proposed a para-
crine pathway for SCF-mediated interaction of
fibromuscular stroma cells with CTMCs and a subpop-
ulation of epithelial cells in BPH cases [29]. Moreover,
there is accumulating evidence that supports the role
that mast cell products play in facilitating angiogenesis
[12, 22] and in inducing smooth muscle contraction in
the prostate [27]. Furthermore, their numbers change
during the castration-induced regression and testoster-
one-stimulated re-growth of the prostate vasculature [5]
along with peptide growth factors (VEGF, TGF-b,
b-FGF), all of which are chemotactic for mast cells
[11, 12].

The Serenoa repens lipido-sterolic extract (SRLSE,
Permixon) is used to treat BPH patients [26]. SRLSE
reduces DHT and EGF content in human BPH,
particularly in the periurethral region, confirming the
capacity of the drug to inhibit the 5a-reductase activity
within the prostate [3]. Furthermore, SRLSE signifi-
cantly reduces estradiol/testosterone-induced prostate
enlargement in the castrated rat [25], while in vitro
experiments have shown its inhibitory activity on
5-lipoxygenase metabolite production [26], 5a-reductase
(types I and II) activity [1, 2, 16] and on the b-FGF-
induced proliferation of cultures of human prostate
biopsies [24]. Finally, recent reports have shown that
SRLSE extracts can: (a) potently and noncompetitively
inhibit human alpha-1-adrenoreceptors [10], (b) selec-
tively change the morphology of prostate cells and (c)
increase the apoptotic index of prostate epithelial cells
and stromal cells/fibroblasts in vitro [2]. In this report,
we investigated the in vivo effect of SRLSE on mast
cell accumulation and glandular epithelium trophism in
the rat prostate.

Materials and methods

Thirty 100-day-old male Wistar rats were housed in constant
temperature (20�–22�C) and humidity (55±5%) conditions with
12 h of day/night lighting. Water and commercial food were
supplied ad libidum. Experimentation followed the principles of
laboratory animal care (NIH publication no. 86–23, revised 1984)
and the corresponding European Community (EC) guidelines
(1991). The animals were divided into three experimental groups
of ten animals each. Group A (the control group) was given to-
copherol (the SRLSE vehicle); groups B and C were treated with
SRLSE at dosages of 50 and 100 mg/kg body weight, respectively.
The SRLSE vehicle was given orally every second day for 90 days.
The animals were killed by an overdose of sodium phenobarbital,
and their ventral prostates were dissected and fixed overnight in a
buffered 4% formalin solution. Consequently, the tissues were
embedded in paraffin, and 5 lm-thick sections were cut and
stained with hematoxylin-eosin and Giemsa, respectively. Mast
cells were counted under X 20 in 20 random optical fields in the
distal and proximal areas of the ventral prostate, and a mean
value of mast cells per optical field was calculated. Mean values
of mast cells in each group were compared using analysis of
variance.

Results

General effects and ventral prostate weight
after SRLSE treatment

All animals survived the experimentation period and no
toxic reactions were observed. Body weight, as well as
absolute and relative prostate weight (defined as abso-
lute prostate weight to body weight) were not affected
significantly by SRLSE treatment (Table 1). Macro-
scopic examination of the prostate did not reveal
morphological changes in any of the groups.

Prostatic histology after SRLSE treatment

Each lobe of the rat ventral prostate consists of 2–3
slender main ducts arising from the urethra. The main
ducts extend from the urethra to a first branching point.
The secondary ducts extend for some distance without
branching; when they finally branch profusely, numer-
ous terminal ducts are generated. Prostatic tissue in rats
that is characterized as tubuloalveolar consists of acini
surrounded by a muscular and fibrocollagenous stroma.
Peripheral acini are smaller and more convoluted than
the central ones. Their epithelium consists of basophilic
and mostly columnar cells with basically located, round-
shaped nuclei, while the epithelial cells of the distal acini
showed nuclei located in the apical position (Fig. 1a, b).

SRLSE treatment resulted in significant alterations of
the prostate histology in all treated animals. The shape
of the cells lining the ducts of the proximal area changed
from columnar to cuboidal while administering high-
dose SRLSE (100 mg/kg body weight) resulted in even
more pronounced flattening of the epithelium. Simulta-
neously, a significant increase of the stromal elements
was observed. The distal area was mostly unaffected
(Fig. 1c–f).

Effect of SRLSE treatment on mast cell numbers

In control animals, several mast cells were observed in
stromal tissue, often in close proximity to blood vessels.
SRLSE treatment resulted in a significant decrease in the
number of mast cells within the proximal, but not the
distal, area in a dose-dependent manner. (Table 2,
Fig. 2).

Table 1. Body weight (BW), absolute prostate weight (APW) and
relative prostate weight (RPW) of SRLSE-treated rats
(means±SD)

BW (g) APW (g) RPW (mg/g)

Group A 490±27 0.52±0.02 1.07±0.05
Group B 466±55 0.56±0.1 1.23±0.33
Group C 507±15 0.58±0.14 1.14±0.25
Statistics F=1.53, P>0.1 F=0.36, P>0.1 F=0.46, P>0.1
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Discussion

The present study shows that SRLSE treatment induces
a marked involution of the proximal area of the adult rat
ventral prostate. While the histological appearance of
the prostate in control animals followed the pattern al-
ready described [15, 17, 20], the epithelial cells lining
ducts within the proximal area of the SRLSE-treated
prostates changed in shape and size along with an in-
crease in stromal elements. These changes were not ac-
companied by a reduction in the absolute and relative
weight of the gland as is found following castration [18].
The fact that morphological alterations after SRLSE
treatment were mainly observed in the proximal area
may reflect regional variation in the functional activities
of the ductal system as previously reported [20].
Castration induces cell death in the distal segments,
while epithelial cells in the proximal area remain viable
despite androgen deprivation. Since we did not observe
any significant change in the distal area, it is possible
that SRLSE may act on glandular epithelium in an

androgen-independent manner or through alterations in
the composition of the surrounding stroma. Stromal-
epithelial interactions have been recognized as important
regulators of the prostate function [9] and the regional
variation in stromal organization recently has been im-
plicated in the variability of androgen action on the
epithelium in the rat prostatic ductal system [23].
However, an androgen-dependent mechanism that ex-
plains these findings cannot be excluded, since SRLSE,
in addition to its inhibitory effect on the activities of type
I and type II 5a-reductases [1, 2, 16], reduces the DHT
and EGF content, particularly in the periurethral region
of the prostate [3].

Apart from the glandular epithelial cells, mast cells
also were affected by SRLSE treatment. Their number
decreased significantly in the proximal area of the ven-
tral prostate where the histological changes occurred as
well, and the phenomenon was dose-dependent. Recent
observations suggested that castration induces regres-
sion, and testosterone stimulates re-growth of the pros-
tatic vasculature, possibly through factors derived from
epithelial cells, mast cells and tissue macrophages [5].

Fig. 1. Micrographs showing
normal and SRLSE-treated rat
prostates. In the normal pros-
tate (a, b) acini are lined by tall,
columnar epithelial cells. Acini
after SRLSE treatment are
dilated with cuboidal (c, d: low-
dose SRLSE) or flattened
(e, f: high-dose SRLSE) epithe-
lium. (H&E a, c, e ·80; b, d, f
·330)
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Since several peptide growth factors are chemotactic for
mast cells [11, 12], it is possible that the decrement in
mast cell numbers following SRLSE treatment that we
observed may be attributed to the regional reduction in
growth factor (i.e., EGF) content that has been reported
previously [3].

BPH is characterized by pronounced lymphocytic
infiltration while the phenotypic analysis of infiltrating
lymphocytes suggests a chronic cell-mediated immune
response [30]. In other tissues, mast cells are involved in
the inflammation process [28]. Although SRLSE has
been reported to interfere with various mediators of
inflammation such as prostaglandin and 5-lipoxygenase,
it can possibly affect the inflammation process by re-
ducing the mast cell count. Bladder outlet obstruction in
BPH is produced by a static factor (increased prostate
size) and a dynamic one (tension of the prostatic smooth
muscle). Ratliff and co-workers have reported that
prostatic mast cell degranulation and histamine release
may induce smooth muscle contraction in the prostate
[27]. Therefore, SRLSE treatment can possibly have an
indirect effect on intraprostatic smooth muscle tension
by decreasing the number of mast cells releasing hista-
mine, as well as a possibly direct effect on alpha-
1-adrenoreceptors [10].

The results of the present study suggest that SRLSE
treatment affects, in a dose-dependent manner, the his-
tological pattern and the mast cell numbers in the
proximal region of the rat ventral prostate without
changing the gland weight. These phenomena may
participate in the clinical activity of the drug.
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