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Abstract

Background and purpose: Benign prostatic hypertrophy (BPH) is one
of the most common pathologies affecting the urogenital system of the el-
derly man. Urtica dioica, a plant rich in antioxidants, is used in tradi-
tional medicine ro treat BPH urinary symptoms. This study aims to evaluate
the effects of hydroalcoholic extract from Urtica dioica roots on benign
prostatic hyperplasia (BPH) induced by testosterone and a high-calorie diet.

Material and methods: Antioxidant activity of plant root extract and
polyphenol assay were performed. In vivo experiments included serum bio-
chemical assays and histological analysis of the murine prostate tissue. A
population of 16 male mice divided into 4 groups; a control group (group
1), a group 2 receiving an intraperitoneal injection of testosterone (0.5 mL
/ week) and a high calorie diet (HCD), group 3 received testosterone, HCD
and 0.2 mL of the Urtica dioica root hydroalcoholic extract (14.8 mg / mL)
and a group 4 received HCD and the extract.

Results: The inhibition rate and the polyphenol content were respec-
tively 21.3 % and 60.3 pg / mL gallic acid. The body weight of the mice
(group 2) was 41.15 + 1.62 g, in contrast to the group 3 which weighed
36.64 + 1.38 g. A decrease in blood glucose in group 3 (0.84 + 0.13 g/ L)
was observed compared to group 2 (1.09 + 0.32 g/ L). Prostate-specific
antigen (PSA) was increased in group 2 (0.25 ng / mL) and decreased in
group 3 (0.18 ng / mlL). In group 2, prostatic glands and fibro-muscular
tissue exhibited an enlarged appearance whereas animals treated with Ur-
tica dioica extract had narrower glands and acini of reqular shape.

Conclusion: Urtica dioica roor hydroalcoholic extract demonstrated a
beneficial effect on testosterone and high-calorie diet-induced BPH in mice.
The treatment reduced prostate enlargement, improved blood glucose levels,
and decreased PSA levels, suggesting potential anti-inflammatory or meta-
bolic regulatory properties. However, the exact mechanisms underlying these
effects remain unclear and require further investigation.

INTRODUCTION

he most elderly people are affected by pathologies as they age. Pros-
tatic pathologies can have a direct or indirect impact on sexuality
for reproductive purposes. If the various sexual functions can be altered,
their impact varies greatly according to age (1). Thus, the consequences
on fertility due to ejaculation disorders are much more serious in young
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subjects (of childbearing age) than after 50 years (2). Be-
nign prostatic hyperplasia (BPH), or prostatic adenoma,
generally affects men over the age of 50. More than 50 %
of men aged 60 are affected, and 90 % of those with age
more than 80 years (3). This gland of the male reproduc-
tive system, which produces sperm, grows so large that it
presses on the urethral canal and the bladder, causing
difficulty in urinating (4). Benign prostatic hyperplasia is
characterized by a proliferation of cells leading to an in-
crease in the volume of the prostate gland. Hyperplasia
describes a pathological process. The excessive growth of
cells is linked to hormonal changes (testosterone and di-
hydrotestosterone). Benign prostatic hyperplasia is a
medical term often used in human pathology. Benign
prostatic hypertrophy refers to an increase in the size of
cells without necessarily an increase in the number of
cells. In both cases, the symptoms are similar, such as
obstructive urinary disorders, and is common in men
from the age of 50. In animal studies, it is preferable to
use the term hypertrophy instead of hyperplasia. This
term is reserved for human health.

The use of drugs (synthetic chemicals), to treat these
pathologies, has shown its limits and most drugs induce
undesirable side effects after excessive consumption. For
example, certain drugs over time attack regulatory meta-
bolic organs including kidney and liver tissue which
would expose patients to the risks of cirrhosis, hemodi-
alysis, hyperglycemia, and hormonal disorders (5). The
growing focus on long-term well-being and natural
health, in contrast to the discomfort caused by industrial
chemical drugs, has led the scientific community to ex-
plore more affordable alternatives, aiming to shift patients
away from the reliance on conventional medicine. This
paper highlights the potential of local medicinal plants in
treating benign prostatic hypertrophy (BPH), a condition
increasingly common due to modern western diets and
other risk factors such as genetics and environmental in-
fluences. It emphasizes the importance of the Mediter-
ranean diet, rich in vegetables, fruits, fish, and olive oil,
which contain beneficial compounds like polyphenols,
flavonoids, alkaloids, tannins, and terpenes, proven effec-
tive in various studies (6). BPH can be treated naturally
with a medicinal plant including nettle (Urtica dioica).
The present study is focused on this plant species which
is locally present in different areas of our region growing
in ambient climatic conditions and temperature. Urtica
divica is an herb often used for its therapeutic properties.
Furthermore, its aerial or underground plant parts (leaves,
stem and roots) can be used to prevent and alleviate the
pain and symptoms of BPH (7). Urtica divica extract and
essential oil are known for their pharmacological, anti-
inflammatory, antioxidant and antimicrobial properties
(7—10). Urtica dioica is a plant rich in vitamins, minerals,
polyphenols, flavonoids, alkaloids, terpenes, saponins and
tannins providing them medicinal properties (7, 11, 12).
The aim of this study was to evaluate the effects of hy-
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droalcoholic Urtica dioica root extract on BPH induced
in mice by testosterone and a high-calorie diet.

MATERIALS AND METHODS
Phytochemical study

Harvesting Urtica dioica roots

The plant material used in this study consisted of the
Urtica dioica roots, harvested during the autumn season
in a depolluted area named Ain Sultan, located in the
province of Saida. The Urtica divica roots were dried at
room temperature, protected from humidity for an ex-
tended period until they were ready for the extract prepa-
ration.

Plant identification

Urtica dioica has been identified and authenticated at
the Water Resources and Environment Research Labora-
tory, Department of Biology, Faculty of Nature and Life
Sciences, University of Saida, Algeria. The identification
of the plant was based on the use of two specialized sci-
entific books, namely “Encyclopedia of Medicinal Plants”
and “Aromatic and Medicinal Plants”.

Urtica dioica root hydroalcoholic extract
preparation

The extraction method was a maceration, which con-
sisted of the preparation of a hydroalcoholic extract from
the powder of the roots of the Urtica dioica plant. Briefly,
150 g of roots were ground into powder using an electric
grinder. This powder was then dissolved in a mixture of
solvents consisting of a volume of 1400 mL of distilled
water and a volume of 600 mL of methanol. The mixture,
after stirring, was protected from light for a period of 72
hours, and then filtered through a Wattman No. 1 filter
paper. The filtrate was then evaporated using a rotary
steamer at 60°C. The hydroalcoholic root extract obtained
was dried in an oven for 48 hours. The dry extract was
weighed, dissolved in physiological water and then stored
at 4°C until use.

Extraction yield

The yield of the extract is defined as being the ratio
between the mass of the dry extract obtained after mac-
eration (M') and the mass of the plant material used (M).
It is given by the following formula: Yield = (M/M’) x
100.

Antioxidative activity of the extract

At room temperature, the DPPH radical exhibits an
intense violet color which disappears on contact with a
proton-donating substance. This discoloration highlights
the antioxidant power of a sample by its ability to trap the
free radical and results in a decrease in absorbance at 515
nm. A volume of 50 pl of methanolic solution of the ex-
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tract at different concentrations is added to 1.95 ml of the
methanolic solution of DPPH (0.025 g/l). At the same
time, a negative control is prepared by mixing 50 pl of
methanol with 1.95 ml of the methanolic solution of
DPPH. The absorbance reading is made against a blank
prepared for each concentration at 515 nm after 30 min
of incubation in the dark and at room temperature. The
results were expressed as percentage inhibition (1%). IC, |
values were determined graphically by linear regression

(13).
I,,= [(Abs control — Abs test)/ Abs control] x 100

Total polyphenol content

Total phenolic compounds were assayed using Folin
Ciocalteu's reagent, according to the method of Singleton
and Rosi (14). Folin Ciocalteu's reagent consists of a mix-
ture of phosphotungstic acid (H,PW,0 ) and phospho-
molybdic acid. It is reduced, during the oxidation of phe-
nols, to a mixture of blue oxides of tungsten and
molybdenum. The blue color produced is proportional to
the amount of polyphenols present in the reaction me-

dium (75).

A volume of 100 pL of the extract at different concen-
trations is added to 0.5 mL of distilled water and 0.125
mL of Folin-Ciocalteu reagent. The mixture was shaken
and incubated for 6 min before adding 1.25 ml of Na-
,CO;, (7 %). The solution was then adjusted with distilled
water to a final volume of 3 mL and mixed thoroughly.
After incubation in the dark, the absorbance was read at
760 nm against a prepared blank. The total contents of
phenolic compounds were expressed in milligrams of gal-
lic acid equivalent per gram of dry residue (mg GAE g-1
DR) on the calibration curve with gallic acid (75).

In vivo study
Animal material

The breeding of mice was carried out at the biology
department, Faculty of Sciences, University of Saida, Al-
geria. The maintenance of the animals was carried out in
a lighted room 12 hours a day, it is a photoperiod of 12
hours / 24 hours whose temperature was kept constant
(22-25 °C). The mice were housed and separated into four
plastic cages. They had free access to water and food.
Animals were treated in accordance with the principles
and guidelines set out in the Care and Use of Experimen-
tal Animals Manual. Article 58 of Algerian law 88-08 of
1988 includes a general prohibition of committing ‘bad
treatments’ towards animals. Article 58 also states that
the same prohibition applies in relation to animals used
in biological, medical and scientific experiments, which
experiments are required to be ‘limited to cases of strict
necessity’ (16). Infringement of the provisions in law 88-
08 and in the Algerian penal code, referred to above, is
punishable by fines and/or imprisonment under articles

415,443, 449 and 457 of the Algerian penal code (16, 17).
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Experimental design

A population of sixteen male C57BL/6 mice, 8 weeks
old with a weight ranging from 25-29 grams, were di-
vided into 4 groups. Each group consisted of four mice.
Each cage was separated into 4 boxes where only one
mouse could be housed (Figure 1). This procedure made
it possible to control food intake or the amount of food
consumed per day. The experimental period was 30 days.
The animals were divided as follows:

Group I: controls received a standard diet (30 g/ day),
purchased from ONAB (national office for livestock feed).

Group 2: animals were injected intraperitoneally with
testosterone (0.5 mL/week), fed with standard diet (30 g/
day) and a high-calorie diet (10 g of chocolate and cheese
per day).

Group 3: animals were injected with testosterone (0.5
mL / week), fed with a standard diet (30 g/day) and high
calorie diet (10 g of chocolate and cheese) then also were
injected intraperitoneally with a 0.2 mL Urtica dioica
root hydroalcoholic extract three times per week (i.e.,
14.8 mg / mL).

Group 4: animals received a standard diet (30 g/ day),
a high-calorie diet (10 g of chocolate and cheese) and in-
jected intraperitoneally with an Urtica dioica root hy-
droalcoholic extract (14.8 mg / mL) in the same condi-
tions.

Biochemical tests

Blood samples were taken from mice every 10 days for
a month. Blood was collected from the retro-orbital sinus
of the mice. Blood was collected into heparinized tubes
intended for the biochemical assays. Serum assays for glu-
cose, urea, creatinine, cholesterol, glycerides, hepatic
transaminases and prostate-specific antigen (PSA) were
performed respectively by enzymatic methods with glu-
cose oxidase, urease, colorimetric methods and immuno-
assay such as ELISA.

Histology

At the end of the experimental period, the animals
were anesthetized and then sacrificed. Prostatic tissues
were removed for histological study. samples were pre-
served in 10% formalin solution until use. Histological
sections were performed in the Anatomopathology De-
partment of the Center Hospitalier de Nice, France. The
technique includes the following steps: the samples were
fixed in 10% formaldehyde, dehydration of the samples
in successive baths of ethanol, inclusion of the samples in
paraffin, after cooling of the paraffin blocks to -20°C (18).

Sections of paraffin-embedded tissue were cut into 4
pm thick slices using a Microm HM 340 E manual mi-
crotome (Thermo Scientific, Illkirch). The tissue sections
were then stained using the Hematoxylin-Eosin tech-
nique.
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16 male mice, Age: 8 weeks
Weight: 25-29 gr, Period = 30 days

Group 1 Group 2 Group 3 Group 4
Controls (10 gr Chocolate & cheese) (Chocolate& cheese) (Chocolate & cheese)
Standard diet Testosterone (0,5 mL / week) Testosterone and Urtica dioica and Urtica dioica (same
(0,2 mL / 3 times per week) conditions)
Anthropometric parameters Biochemical parameters Histology

Body weight (gr) / 5 days
Body weight gain (gr/ day)

Blood sugar, urea, creatinine,
Cholesterol, Transaminases
(TGO & TGP)

Macroscopy & microscopy
(prostate and testicles)

Figure 1. Experimental design of plant root extract effects on BPH mice.

Statistical Analysis

Data were expressed as error of mean standard (ESM).
To compare the differences between groups, one-way
analysis of variance (ANOVA) followed by Tukey test was
performed for multiple comparisons. A p-value < 0.05 was
considered statistically significant. All analyses were con-
ducted using Sigmaplot (version 11).

RESULTS
Phytochemical study

Yield of the extraction

The maceration technique produced a hydroalcoholic
extract from Urtica dioica root characterized by a brown
color, an aromatic smell and a yield of 9.66 %.

20
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extract concentration (mg/mlL)

Figure 2. Antioxidant activity of Urtica dioica root hydroalcoholic extract.
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Antioxidant activity

Figure 2 shows that the Urtica dioica root crude hydro-
methanolic extract and ascorbic acid have inhibitory, oxi-
dizing and DPPH radical-scavenging activities propor-
tional to increasing concentrations of the crude extract and
the ascorbic acid. The concentration of the nettle extract
analyzed was 14.8 mg/mL which corresponds to an inhibi-
tion rate of 21.3% compared to the concentration of ascor-
bicacid 0.3 mg/mL which has an inhibition rate of 86.6 %.

A concentration of Urtica dioica root hydro-methano-
lic extract of around 50 mg/mL corresponded to an ab-
sorbance of 0.38 and a level of total polyphenols of 208.5
pg/mL. Concerning the sample studied, the extract had
a concentration of 14.8 mg/mL corresponding to an ab-
sorbance of 0.11 and a level of total polyphenols of 60.3
pg/mL (Figure 3).

87,
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ASCORBIC ACID CONCENTRATION (MG/ML)

Period biol, Vol 126, No 3—4, 2024.



Effect of Urtica dioica root hydroalcoholic extract on testosterone and high-calorie diet-induced benign prostate ...

A. Berroukche et al.

0.3
0.25
0.2
0.15
0.1

0.05 FS

ABSORBANCE AT 760 NM

0 20 40

Y 7¢:0029x - 0.0376
R2=0.9742

80 100 120

GALLIC ACID CONCENTRATION (MG/ML)

Figure 3. Total polyphenol content in Urtica dioica root hydroalcobolic extract.

In vivo study
Body weight gain

The results, shown in Table 1, revealed a significant
variation in the body weights of the animals in the differ-
ent groups (p<0.05). The weight of mice treated with tes-
tosterone (group 2) showed a significant increase in body
weight compared to control mice. On the other hand, the
weight of the animals (group 3), initially exposed to tes-
tosterone and then treated with Urtica dioica root hydroal-
coholic extract, decreased compared to group 2. More-
over, the mice treated with testosterone (group 2) by
intraperitoneal injection, developed a high weight gain
unlike the animals treated with testosterone and Urtica
dioica (or nettle) root hydroalcoholic extract (group 3),
while the animals treated only with the plant extract

(group 4) had recorded a low weight gain.

Biochemical tests

Biochemical parameters (blood sugar, triglycerides,
total cholesterol, urea and creatinine) shown in Table 1
do not have statistical differences between experimental
groups. The only two parameters that show statistical sig-

nificance are hepatic transaminase activities GOT (glu-
tamate oxaloacetate transaminase) and GPT (glutamate
oxaloacetate transaminase).

Elevated serum GOT is a sign of liver dysfunction. The
treatment of animals with only Urtica dioica root hydroal-
coholic extract suggested a decrease in the enzymatic ac-
tivity of this hepatic marker.

The serum assay of the prostatic tumor marker was
carried out in the male mice of the different groups stud-
ied. Prostate-specific antigen (PSA) was elevated in ani-
mals treated only with testosterone (0.25 ng/mL) com-
pared to control animals (0.11 ng/mL) (Table 1). The
treatment of animals (groups 3 and 4) with the hydroal-
coholic extract of the roots of the Urtica dioica plant re-
sulted in a decrease in PSA compared to the group of
animals treated with only testosterone (Table 1).

Histology

Also, macroscopic features of the prostate were analyzed
in all experimental groups. During this study, tissue was
the target of testosterone, and a high-calorie diet supple-
mented with chocolate and cheese. The prostate tissue was

Table 1. Anthropometric and biochemical parameters in control and experimental animal groups.

Variables studied (average value + SEM) Group 1 Group 2 Group 3 Group 4 p-value
Body weight (g) 36.9+0.67 41.15£1.62 36.64+1.38 36.59+0.88 0.031
?\;’V‘i{@g};t 3gg‘(ri‘a(y*‘5s/ Px10-3 0.0£0.0 3047 2746 ~0.8+0.5 097
Blood sugar (mg/dL) 1.28+0.17 1.09+0.32 0.84+0.13 0.96+0.12 0.52
Triglycerides (mg/dL) 1.1+0.1 1.12£0.35 1.36+0.37 1.07+0.28 0.89
Total cholesterol (mg/dL) 1.33£0.17 1.41£0.16 1.410.65 1.45+0.02 0.96
GOT (UI/L) 125£1.5 126+24.2 136.5%+19.4 70.5%£6.5 0.006
GPT (UI/L) 35.88+1.04 78.56+11.2 102*+13.23 58.5+3.88 0.009
Urea (g/L) 0.46+0.08 0.38+0.11 0.26+0.11 0.30£0.13 0.63
Creatinine (mg/L) 15.47+1.48 13.36%3.57 10.51£2.12 13.04+2.52 0.63
PSA (ng/mL) 0.11+0.00 0.25+0.001 0.18+0.00 0.10+0.00 -

SEM: standard error of mean, Wi; initial weight, W: final weight, GOT: glutamate oxaloacetate transaminase, GPT: glutamate pyruvate transaminase, PSA:
prostate specific antigen. Group 1 (controls), group 2 (testosterone + high calorie diet), group 3 (testosterone + high calorie diet + Urtica dioica extract) and
group 4 (high calorie diet + Urtica dioica extract). *: Significantly different results

Period biol, Vol 126, No 3—4, 2024.
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Table 2. Morphological characteristics of prostate tissue in different groups of animals.

Morp hOIOngi;ilo(s::ir:thriStics Group 1 Group 2 Group 3 Group 4 p-value
Appearance Normal. spongy Hyp e:rﬁ)iliii; el Less hyperplastic Normal -
Shape Regular. round Irregular More or less regular Regular

Color Redish Redish Redish Redish -
Size (LxW in cm) 1.5x0.9 2.4x1.1 1.9x0.12 1.7x0.43 =
Tissue weight (g) 0.66+0.012 0.99+0.002 0.70+0.002 0.50+0.001 -
Body weight (g) 39.60+0.67 41.15£1.62 36.64+1.38 36.59+0.88 0.031
Index (TW / BW)x10-2 16.66 24.00 19.10 13.66 -

L: length, W- wide, TW: tissue weight, BW: body weight.

morphologically assessed by determining its weight, size,
appearance, and color. These ratings are shown in Table 2.
"The macroscopic study made it possible to verify whether
there were any morphological tissue changes such as the
presence of cysts or necroses, edema and vascular conges-
tion, hyperplasia or hypertrophy in the samples taken from
the male mice of the different groups.

Group 3: Prostatic acini maintained their regular appearance
(RE) and a less wide inter-glandular space (LWIS) (Hem-Eos x
10).

Finally, a histology of the prostate tissue from all experi-
mental groups was made. Figure 4 shows the microscopic
examination of the prostate tissue of control mice and those
exposed to testosterone, high calorie diet and then treated
with the Urtica dioica root hydroalcoholic extract.

In the group of mice exposed to testosterone and a
high-calorie diet (group 2), the prostate showed disorga-

Group 2: Prostatic gland with burst acini (BA) and

hypertrophy of the fibrous stroma (HFS). (Hem-Eos % 40).

Group 4: normal profile of prostatic acini resembling that
of control mice (Hem-Eos x 40).

Figure 4. Histology of the prostate glands of control and experimental animal groups (HE stain), magnifications x10 and x 40.
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nized tissue and cellular architecture. In this same group,
the prostate glands showed large, hypertrophic, some-
times even burst acini. The fibromuscular tissue, the
stroma and the inter-glandular spaces were also large or
even hypertrophic (Figure 4). The tissue structure of the
prostate was severely compromised. Prostate acini were
irregularly shaped and distant from each other, in contrast
to the control group, which had a prostate of normal
shape and size (Figure 4).

Animals, previously treated with testosterone then
treated with the Urtica dioica root hydroalcoholic extract,
showed organized tissue and cellular structure. The pros-
tate glands, or acini, were less enlarged. The inter-glandu-
lar spaces, or fibromuscular mesenchymal tissue, were
narrower compared to group 2. In mice treated only with
the nettle root hydroalcoholic extract, the prostate tissue
presented a structure and an organization almost identical
to that of the controls (Figure 4).

DISCUSSION

Benign prostatic hyperplasia (BPH) is a common pub-
lic health problem in men over the age of 50 affecting
quality of life. The BPH etiology is multifactorial and
dominated by the hormonal factor (19), not neglecting
the biochemical changes responsible for the development
of BPH (20). The secretion of testosterone has great phys-
iological effects on the development of male genital or-
gans (seminal vesicles, prostate and seminiferous tubules)
and on the development of male secondary sex character-
istics. The biochemical mechanisms underlying the phys-
iological effects of testosterone on the prostate gland are
not well understood. In target tissues like the prostate,
testosterone does not directly stimulate the growth and
development of the gland; instead, its derivative, dihy-
drotestosterone (DHT), is responsible for this effect. The
testicular enzyme (5at-reductase) transforms testosterone
into its most active derivative DHT (21).

DHT binds to specific nuclear receptors, which recog-
nize and attach to DNA regulatory sequences, triggering
the transcription of messenger RNA (mRNA) that is then
translated into proteins.

These proteins trigger mitosis thus increasing cell num-
ber and the mass of prostate tissue. Other proteins stimu-
late cellular metabolism and thus the increase in cell size

leading to the BPH appearance (21).

A study, conducted over seven years, assessed the as-
sociation between dietary factors and the progression of
BPH symptoms in 4770 men aged 55 or older with clin-
ical BPH. This study found that regular consumption of
milk or milk products such as cheeses that are high in
saturated fatty acids appeared to lead to a 31% greater risk
of worsening of BPH symptoms (22, 23).

Men who ate red meat daily had a 38% higher risk of
experiencing BPH symptom progression compared to

Period biol, Vol 126, No 3—4, 2024.

those who consumed it once a week. Vegetables appear to
play a protective role since men who eat three or more
servings of vegetables a day compared to those who eat
only one have a 32% lower risk of BPH symptom progres-
sion. Vegetables and fruits contain antioxidants, polyphe-
nols, minerals and fiber that may play a beneficial role in

the inflammatory processes associated with the progres-
sion of BPH (22).

Urtica dioica roots are the parts exploited for the treat-
ment of urinary symptoms of BPH. Root extract compo-
sition contains lectin (Urtica dioica aglutinin), polysac-
charides (glycans, glucogalacturonan and arabinogalactan
acid), sterols (B-sitosterol, stigmasterol and campesterol),
lignans (secoisolariciresinol-9-O-glucoside, 3,4-di-
vaniltetraidrofuran, neo-olivile) and ceramides (amides
of fatty acids with poly-hydroxy-alkylamines) (23). The
mechanisms by which the bioactive components of Ur-
tica dioica roots affect prostate cells are not yet clearly
understood, although certain pharmacological effects
have been proposed (24).

Sex hormone-binding globulin (SHBG), hepatic gly-
coprotein, on the one hand binds to testosterone or its
derivative DHT to transport them and on the other hand
SHBG binds to its specific intracellular receptor in the
prostate cell. SHBG-testosterone, or SHGB-DHT, com-
plex stimulates the cAMP signaling pathway. This signal-
ing pathway stimulates the synthesis of growth factors
that lead to prostatic cell proliferation and possibly the
development of BPH (25). In vitro study showed the effect
of Urtica dioica root aqueous extract (10 mg/mL) on a
culture of prostate cell membranes taken from BPH pa-
tients. This study suggested that the secondary metabo-
lites, lignans, inhibited the binding between SHBG and
its prostate receptor. Lignans would seem to affect the
interaction of SHBG with its receptor and thus contribute
to the slowing down of prostatic cell proliferation (24).

In vivo study, carried out on rats with BPH induced by
subcutaneous injection of testosterone, revealed that Ur-
tica dioica root alcoholic extract (ethanol) had an inhibi-
tory effect on the activity of the prostatic enzyme 5-o-
reductase. Serum prostate-specific antigen (PSA) level and
prostate weight (PW) to body weight (BW) ratio were
measured. The animals, treated with the extract of the
roots, showed a decrease in the ratio and the level of PSA.
The decrease in the levels of these two parameters indi-
cates inhibition of 5-a reductase (26). Urtica dioica root
extract contains various bioactive molecules, including
B-sitosterol and scopoletin, which are believed to play a
role in inhibiting the activity of the enzyme 5-a reduc-
tase, thereby preventing rapid cell growth and an increase
in prostate weight and volume (26).

So far, only extracts from Urtica dioica roots have
shown therapeutic activities against BPH and are widely
used as drugs in Europe. Extracts from Urtica dioica
leaves are used as anti-inflammatory remedies in rheuma-
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toid arthritis (27). Previous studies indicate that Urtica
dioica root components may interfere with several mech-
anisms involved in the BPH pathogenesis (28, 29). Treat-
ment with Urtica dioica root extracts can reduce prostate
volume by 70% and decrease the frequency of urination.
While this is not a definitive cure, it significantly im-
proves comfort and quality of life. These studies are in
accordance with the results of this present study which
showed a decrease in PSA in animals that were treated
with Urtica dioica root extract. From this, it can be con-
cluded that nettle has a preventive effect against benign
prostatic hypertrophy.

CONCLUSION

This study demonstrated that increased prostate weight
in an animal model was associated with testosterone and
high calorie diet. Previous research has shown that testos-
terone and obesity in certain animals lead to an increase
in prostate volume and weight. It is well established that
androgen stimulation (such as with testosterone) can en-
hance oxidative stress in prostate cells by activating spe-
cific metabolic pathways. In contrast, drugs with antian-
drogenic effects can reduce the oxidative stress responsible
for BPH. The results of this study revealed that the treat-
ment of BPH-affected animals with a hydroalcoholic ex-
tract of Urtica dioica root reduced both prostate weight
and serum PSA levels. Urtica dioica has been shown to
have an antioxidant activity contributing to its anti-an-
drogenic activities. This study provides scientific support
for future investigation on the treatment of BPH at the
cellular and molecular level.
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