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Abstract: Benign prostatic hyperplasia is a very common urinary disorder affecting middle-aged men, giving place to 
lower urinary tract symptoms, which are detrimental to the quality of life. Obesity increases the risk and severity of its 
symptoms requiring earlier medical interventions for its treatment. Current pharmacotherapy has serious adverse effects 
that can lead to discontinuation of the treatment. Phytotherapy is an alternative being used in European countries for sev-
eral years; however, the evidence for its efficacy is contradictory and remains to be clearly defined. It is of transcendental 
importance to homogenize quality of plant extracts, as well as to test them in specific age groups to obtain evidence 
whether plant extracts alone or in combination have the potential to serve as the only therapy or as adjuncts with more tra-
ditional treatments for BPH. This review also assesses the fact that no clinical trials have been performed in obese pa-
tients, despite the direct link between obesity and prostate disease. 
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INTRODUCTION 

 Obesity is a chronic and multifactorial disease manifested 
by the excessive accumulation of body fat produced by a 
positive energy balance, due to an excess of caloric and in-
take fat exceeding the energy released. This brings as a con-
sequence severe health complications which caused it to stop 
being an aesthetic problem and to become a main public 
health concern. The World Health Organization (WHO) 
categorizes obesity as a condition defined by a body mass 
index (BMI) larger than 30  [1]. Phenotypically there are 
four types of excess body weight: Peripheral, android, gy-
noid and central. Obesity has a multifactorial etiology; these 
factors include genetic metabolic traits, endocrine regulation 
of appetite, environmental factors, sociocultural and psycho-
logical characteristics as well, all of which can derive in an 
energetic imbalance related to food intake. When energy 
intake surpasses expenditure, excess calories accumulate in 
adipose tissue, and if this balance is maintained for a signifi-
cant amount of time the end result is obesity [2, 3].  
 Several molecules acting through a feedback system 
regulate food consumption such as leptin [4], ghrelin [5, 6], 
neuropeptide Y [6] and melanocortin [7]; an imbalance in the 
secretion of these substances, as well as the development of 
resistance can alter food intake by modifying satiety re-
sponses which in turn can cause overfeeding and then fat 
accumulation as a direct consequence [1]. Another mecha-
nism for obesity development is a decrease in metabolic  
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response due to environmental influences, pharmacological 
side-effects of medication and hormonal imbalances which 
can also mediate the apparition of concomitant diseases  [8, 
9]. 
 In 2008, the WHO reported that obesity along with 
overweight represented the fifth risk factor for premature 
death in the world, it was estimated that one out of ten adults 
in the world population presented obesity  [10]. Obesity is 
the main cause for increase of chronic non-transmissible 
disease such as cardiovascular alterations, type II diabetes, 
gall bladder disease, cancer and lower urinary tract disorders 
[1]. 

BENIGN PROSTATIC HYPERPLASIA 

 Benign prostatic hyperplasia (BPH) is a common disease 
which has been associated to age and originates the devel-
opment of various symptoms. BPH often leads to complica-
tions such as obstructive urinary symptoms, infections, 
known as Lower Urinary Tract Symptoms (LUTS); and if 
left untreated can cause the development of renal dysfunc-
tion, most patients with BPH are only treated for sympto-
matic improvement [11-13]. There is a considerable number 
of hormones and growth factors regulating prostate growth, 
among them we can mention endocrine factors such as an-
drogens (testosterone, dihydrotestosterone) [14, 15], prolac-
tin and insulin; neuroendocrine signals (5-hydroxytri-
ptamine, noradrenalin)  [16]; growth factors such as fibro-
blast growth factor (FGF-2), epidermal growth factor (EGF) 
[17]. It has been described that estrogen along with androgen 
stimulate prostatic stroma, upregulating androgen receptors 
and increasing production of the enzyme 5α-reductase which 
in turn increases dihydrotestosterone (DHT) in the prostate  
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[18, 19]. It has been demonstrated that insulin has an influ-
ence in glandular growth and has a permissive effect on the 
androgenic action in prostatic tissue  [14, 20, 21]. A non-
steroidal factor regulating prostate growth and differentiation 
is prolactin, which exerts its effect in an androgen-
independent fashion by modulating other growth factors. In 
men prolactin levels are increased with age and have been 
related to BPH development  [22]. All these factors in com-
bination promote prostate growth and proliferation. 

OBESITY AND BPH 

 Body fat accumulation and obesity have been related 
with alterations in the size and weight of some organs due to 
endocrine effects caused by adipose tissue. These effects 
include modifications in the synthesis and bioavailability of 
sex hormones; growth factor and cytokine release  [23] a 
direct relationship has been reported between obesity and 
prostate disorder incidence such as BPH and prostate cancer 
as well as a significant increase in the risk for LUTS  [24]. 
Excess in adipose tissue also increases sympathetic activity, 
this has been associated with an increase prostate tissue con-
tractility, as well as an increase in the release of androgens 
which in turn promote prostate growth  [17]. 
 In obesity there is development of insulin resistance, 
which leads to glucose intolerance and other alterations 
which can lead to the development of metabolic syndrome; 
this leads to altered reactive oxygen species (ROS) produc-
tion and a low-grade inflammation status which subse-
quently alter the production of growth factors in prostatic 
tissue increasing the size of the gland in a non-androgen de-
pendent mechanism  [25, 26]. Inflammation plays an impor-
tant role, since ROS themselves can cause tissue damage, 
increasing nitric oxide production by activation of the induc-
ible nitric oxide synthase (iNOS). This nitric oxide excess 
can react with ROS and form peroxynitrites causing tissue 
damage and worsening the inflammatory condition in the 
prostate  [27-29]. Obesity increases 10% the relative risk for 
BPH and cancer, there is an association between age and 
development of prostatic pathologies. An obese individual 
will present abnormal prostate growth in average of five 
years earlier than a lean individual  [30, 31]. 

Current Therapies for the Treatment of BPH 

 The main objective of the treatment for patients with 
BPH/LUTS is to improve their quality of life; the most  
 

common pharmacological treatments (Table 1) have signifi-
cant adverse effects affecting the quality of life of the pa-
tients which in turn causes discontinuation of therapy with 
subsequent worsening of the symptoms.  

 Among the most prescribed treatments we find 5α-
reductase inhibitors such as finasteride which competitively 
inhibits the enzyme, decreasing the conversion of testoster-
one to dihydrotestosterone which in turn decreases prostatic 
volume and ameliorates obstructive symptoms, another ex-
amples of these agents are episteride and duasteride; the 
main adverse effects for these drugs are the development of 
gynecomastia, erectile dysfunction and decrease in libido; all 
of which are reversible upon discontinuation of the treatment  
[18, 19, 32]. 

 Among the alternative therapies that have been studied; 
phytotherapy might be appropriate for many men with BPH 
because of the lower incidence of side effects that are detri-
mental to the quality of life of the patients. 

Phytotherapeutic Agents Used on BPH 

 The composition of plant extracts used to treat BPH is 
very complex. Among the chemical compounds they contain 
we can find phytosterols, alkaloids, fatty acids and phytoes-
trogens (Table 2). In plant extracts, often it is unknown 
which of these compounds is the “active” component and it 
has been hypothesized that the combination of all compo-
nents is what gives the actual effect  [33-35]. Standardization 
is a significant problem regarding plant extracts; the vast 
majority are unique due to the fact that variations in the con-
centrations of active compounds vary among plants due to 
several factors during the growth and harvest; the extraction 
processes are usually different and use various solvents and 
procedures which can in turn give different concentrations of 
the actives  [34, 36]. For these reasons, phytotherapeutic 
preparations from the same plant produced by different com-
panies will differ in their composition and the concentration 
of the “active compound” in each preparation will also be 
different  [37].  
 Previous studies regarding phytotherapeutic agents have 
not been properly designed, most studies included very small 
numbers of patients, the treatment was not performed in an 
adequate amount of time and the analysis of the results did 
not follow strict standards which led to biased conclusions. 
In recent years there have been better studies being per-
formed, some of which have been funded by companies try-
ing to benefit from the results leading to uncertainties re-
garding the objectivity of their conclusions. 

 Phytotherapy has not been given the proper attention in 
the American continent; they have been generally considered 
as nutritional supplements and have not been subject to seri-
ous studies regarding their efficacy as well as their therapeu-
tic potential; there is little financial incentive for non-US 
companies to introduce these products in America because of 
the lack of patent protection for phytotherapeutical prepara-
tions. A lack of standardization of the extracts is another 
problem, which probably has led to inconsistencies in the 
results of the different clinical trials  [35, 38].  

Table 1. Most common pharmacological treatments for BPH 
and adverse effects. 
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Serenoa Repens (Saw Palmetto) 

 In the United states there are many companies producing 
and selling saw palmetto in various forms; some selling the 
dry powder of the berries while others selling lipidosterolic 
extracts with different production methods; this leads to a 
very inconsistent array of products available, some of which 
can have little to no effect in ameliorating LUTS. In Europe, 
most of the serious studies of saw palmetto have been per-
formed in a patented product by Pierre-Fabré Médicaments 
called Permixon®. The results from these studies might not 
be significant for consumers in America due to the great 
variability in the products available for consumers. This 
situation is similar in Latin America, in recent years a huge 
number of so-called “miracle products” have been marketed, 
offering cures for a number of diseases by using herbal 
agents but not offering any evidence or serious studies to 
back their claims. 
 Several clinical trials regarding the efficacy of saw pal-
metto have been published in the past. The vast majority 
have been uncontrolled studies, which have not provided 
enough evidence to determine the efficacy of the extracts 
tested. For example, an open-label study performed on 50 
patients treated with Serenoa repens for 6 months, showed 
an improvement of symptoms but found no significant effect 
in other parameters such as flow rate and bladder pressure  
[39] showing a significant placebo-effect in symptom per-
ception. In contrast, another study of 75 patients treated with 
Permixon® (lipidosterolic Serenoa repens extract) found a 
significant improvement in urodynamic parameters in com-
parison to placebo  [40]. 
 Most of these published studies have important issues; 
none of them assessed the criteria developed by the Interna-
tional Consultation on BPH for evaluating treatment out-
come in men with BPH/LUTS. The main limitations of these 
studies are the limited amount of patients, sub-chronic treat-
ment (1 to 3 months), and the lack of standardized evaluation 
methods, which makes very difficult to compare the ob-
served effects in one study with another. For example, in 2 
meta–analyses evaluating the efficacy of saw palmetto, noc-
turia was the only symptom in common. In one meta-
analysis. of 18 trials involving 2939 patients using various 
Serenoa repens preparations, the mean weighted difference  
 
 

between patients treated in comparison to placebo for noc-
turia was -0.76 times per evening in 10 of the studies re-
viewed  [38]. Another meta-analysis of 13 trials involving 
2859 patients using only Permixon® brand of Serenoa re-
pens, the reduction in nocturia was not significant  [41]. The 
variations in the conditions of these trials, makes a meta-
analysis inconclusive and subject to bias. 
 Other markers, such as peak urinary flow rates, were also 
evaluated in some of the studies reviewed in the meta-
analyses. Wilt et al. found that S. repens extracts improved 
peak urinary flow in comparison to placebo by a mean 
weighted difference of 1.93 mL/s (0.72 to 3.14) [38]. In 
comparison, Boyle et al. showed that Permixon® was associ-
ated with a mean reduction in the International Prostate 
Symptom Score (IPSS) of 4.78 (0.41). Placebo exerted a 
mean effect on increasing peak urinary flow rate by 
1.20 (0.49) mL/s while the effect of Permixon® was a mild 
increase of 1.02 (0.50) mL/s. Placebo was associated with a 
reduction in the mean number of nocturnal voids of 
0.63 (0.14); whereas the effect of Permixon® was of 
0.38 (0.07). The studies considered in the meta-analyses 
showed heterogeneity regarding nocturia; one of the studies 
comprising over 2 years with 396 patients showed no differ-
ence between placebo and Permixon®; this study had a large 
bias effect on the results [41]. 
 A more recent trial, the Complementary and Alternative 
Medicines for Urological Symptoms (CAMUS) performed in 
2011, comprised 3300-participant, treated with Serenoa re-
pens, Pygeum africanum, an alpha adrenergic blocking drug 
and placebo [42]. Results from this trial show that after 72 
weeks of treatment, mean American Urological Association 
Symptom Index (AUASI) scores decreased significantly 
with both saw palmetto and placebo; showing a significant 
placebo effect. The group mean difference in AUASI score 
change after 72 weeks between the saw palmetto extract and 
placebo groups was 0.79 points favoring placebo. This trial 
found that this preparation of saw palmetto was not signifi-
cantly different from placebo.  
 This contrasts with more recent trials showing a positive 
effect of saw palmetto in combination with selenium and 
lycopene, a sample of 102 patients were randomized into two 
groups: The first one receiving the combination or saw pal-
metto for 8 weeks. The evaluation parameters for this study 
were the National Institutes of Health-Chronic Prostatitis 
Symptom Index (NIH-CPSI), IPSS, maximum peak flow 
rate (MPFR), and prostatic specific antigen measurements at 
weeks 4, 8 during treatment and 8 weeks after the end of 
treatment. The study found that a significant decrease in 
mean NIH-CPSI among both groups; a significant decrease 
in the total score from 27.45 to 13.27 in the combination 
group (–51.64%) and from 27.76 to 20.62 for S. repens alone 
(–26.06%). There was a significant improvement in IPSS 
scores in both groups, but was more pronounced in the com-
bination group. PSA and white blood cell count decreased 
significantly in the combination-treated group, MPFR 
showed better improvement in this group as well [43]. An-
other trial of the same combination was performed in 168 
patients with BPH/LUTS. The patients were subdivided in 
two groups; the first group consisted of 108 subjects, with  
 
 

Table 2. Active components in natural extracts for the treat-
ment of BPH. 
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histological diagnosis of prostatic chronic inflammation 
(PCI) associated with BPH, randomly assigned to 1:1 ratio to 
treatment with the combination for 6 months or to control 
group; the second group consisted of 60 subjects with his-
tological diagnosis of BPH, randomly assigned to daily 
treatment with the combination and α-blockers for 3 months. 
After treatment, biopsies were taken and specimens were 
evaluated for changes in inflammation parameters and cellu-
lar density for T-cells, B-cells and macrophages. The trial 
found statistical significant reductions of mean values of 
CD20, CD3, CD68 and mean PSA value in saw palmetto 
treated groups compared to control, the study showed a sta-
tistically significant reduction in the density of CD20, CD3, 
CD68, CD8 in group II compared to control [44]. 
 Regardless of the results in these recent studies, there is 
still controversy regarding the efficacy of saw palmetto in 
the treatment of BPH/LUTS. Larger multi-centric studies 
might hold the key to elucidating the benefits of phytother-
apy for the treatment of this disease. No current studies have 
taken in account body mass index nor the incidence of meta-
bolic syndrome, for this reason it is important to verify the 
benefits of saw palmetto in obese patients. 

Lycopersicum Esculentum (Tomato) 

 L. esculentum is a herbaceus plant native to Latin Amer-
ica commonly used as food. Tomatoes are rich in lycopene, 
which is a long chain poly-unsaturated carotenoid responsi-
ble for the red color; lycopene contains eleven conjugated 
double bonds. Because of this configuration, lycopene has a 
strong antioxidant activity by interacting and inactivating 
reactive oxygen species [45-47]; its effects on prostatic tis-
sue have been described mostly in preclinical studies on 
prostatic cancer experimental models. It has been found that 
lycopene can inhibit cell proliferation induced by growth 
factors [48, 49] and downregulation of type 1 5α-reductase  
[50]; it has shown anti-inflammatory activity by modulating 
cyclooxygenase activity [48]. In vivo experiments have 
shown contradictory results regarding effects of lycopene or 
tomato extracts regarding reduction of plasma testosterone 
levels; mostly due to treatment duration, lycopene dosage or 
differences in experimental models [51]. Some studies have 
shown that tomato extract is more effective than lycopene 
alone in inhibiting cancer cell proliferation [51, 52]. The 
effective dose of lycopene has been disputed; some studies 
report that 7 mg/day are enough to show beneficial effects, 
however, other studies report that a minimum of 35 mg/day 
are needed to show beneficial effects in prostatic tissue [53, 
54].  
 Our research group has recently submitted a patent appli-
cation in Mexico (MX/a/2014/015563) for a lipidic tomato 
extract formulation [55]; our results show that our extract 
has significant activity reducing TNF-α, IL-1β and IL-6 in 
BPH, as well as increasing antioxidant activity (superoxide 
dismutase, catalase and total glutathione) which in turn de-
creased malondialdehyde and total nitrites in the prostates of 
obese rats; the treatment with the extract also significantly 
reduced prostate weight and improved smooth muscle con-
tractility to norepinephrine. 
 There are very few clinical studies involving the use of 
lycopene for the treatment of prostatic disease. A significant 

decrease in prostatic specific antigen, oxidative stress mark-
ers and an increase in cell apoptosis has been reported in 
patients with adenocarcinoma or BPH at a dose of 15 mg/day  
[56-58]. Lycopene is often given in association with Serenoa 
repens [33, 44] to improve the clinical effect. More con-
trolled and randomized clinical studies must be performed to 
properly assess the usefulness of lycopene or tomato extracts 
in Benign Prostatic Hyperplasia. 
 Lycopene has low toxicity and the FDA regards it as sub-
stance generally recognized as safe. Its adverse effects are 
mild and reversible upon discontinuation of the treatment; 
they include gastrointestinal irritation, flatulence, itchy skin, 
etc  [57]. High doses of lycopene can cause accumulation in 
tissues giving place to yellow-orange skin color and hepatic 
symptoms [53, 59]. 
 More studies are required to determine the specific 
mechanism of action and compounds involved in the benefi-
cial effects of L. esculentum in prostate health. 

Pygeum africanum (African Plum) 

 Pygeum africanum (Tadenan®), has been postulated to 
have additional beneficial effects on BPH/LUTS [60]. Levin 
et al. using a rabbit model with partial bladder outlet ob-
struction, demonstrated that pretreatment with P. africanum 
exerted changes in bladder mass, decrease in compliance, 
and alterations in contractile response to adrenergic agonists 
and electrostimulation [61]. 
 A meta-analysis of trials with Pygeum africanum com-
prised 2262 patients treated with this extract; 1810 in open-
label studies and 452 in comparative trials. Between 1972 
and 1990, 12 double-blind, placebo-controlled studies were 
completed between 1972 and 1990. However, as limitations, 
only one study had more than 100 patients and none had 
duration longer than 12 weeks or used standardized symptom 
scores for evaluating treatment outcome. Because of this, 
none of those trials involved in the meta-analysis meet the 
guidelines recommended by the International Consultation 
Conferences on BPH; for this reason, the data obtained on 
the efficacy of Pygeum africanum is deemed to be not con-
clusive [62, 63]. 

Urtica Dioica 

 Urtica extracts are often used in Germany for the treat-
ment of BPH/LUTS, it has been part of traditional medicine 
in that country. The extracts used are basically tinctures and 
aqueous extractions. The preparations vary depending on the 
company, in the same way, as saw palmetto extracts are very 
different; there is an enormous lack of standardization re-
garding the actives present in the extracts, as well as the 
methods employed in the extraction process. The proposed 
mechanisms of action include the inhibition of growth fac-
tors (FGFb, VEGF) and anti-androgenic effects by the inhi-
bition of the conversion of testosterone to DHT. 
 Few clinical trials have tried to evaluate efficacy of sting-
ing nettle. Most of them involve other phytotherapeutic 
agents in combination (P. africanum and S. repens), making 
it difficult to evaluate the efficacy of Urtica alone. One of 
these studies compared two different doses of a combined 
extract of Urtica and Pygeum [64] while another trial com-
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pared a combination of S. repens and Urtica (Prostagutt®) 
with finasteride and placebo; the study showed no significant 
differences in in IPSS scores (P4.8 vs. P5.8 IPSS points), 
peak urine flow or residual urine volume between the extract 
combination in comparison to finasteride. As expected there 
were the usual adverse effects of finasteride such as, head-
aches, erectile dysfunction, delayed ejaculation and reduced 
volume, while the extract combination did not show signifi-
cant adverse effects in comparison to placebo. The combina-
tion significantly improved BPH/LUTS symptoms in com-
parison to placebo improving IPSS scores by 17% [65]. 
 Another placebo-controlled study lasting 3 months com-
pared an Urtica extract with placebo in 41 men with BPH. 
Urtica was found to significantly improve IPSS scores; how-
ever, due to problems with palatability, this preparation was 
withdrawn from the market. Another placebo-controlled trial 
studied the effectiveness of Urtica extract capsules. The 
study found mild improvements in peak urine flow and total 
voided volume; but found no significant difference in IPSS 
scores [66]. 
 The evidence obtained from these trials suggests that 
combination preparations of Urtica can provide some benefit 
for treatment of BPH/LUTS; however, monotherapy with 
Urtica does not appear to have significant benefits. More 
randomized trials need to be conducted before Urtica dioica 
can be considered as an effective option for the treatment of 
BPH/LUTS. Newer studies should take in account standardi-
zation of the different preparations and identification of the 
active components to elucidate mechanisms of action. 

CONCLUSION 

 Extracts of saw palmetto (Serenoa repens) (alone or in 
combination with other phytotherapeutic products) have 
shown the strongest evidence for efficacy and tolerability. 
Though more studies remain to clarify all the contradictions 
showed in the different clinical studies. 

 Lycopersicum esculentum shows promise as a treatment 
for benign prostatic hyperplasia, however most of the avail-
able data on its effects are either experiments in cultured 
cells or preclinical information in animal models. The effects 
on oxidative stress and inflammation suggest that it might be 
useful. Randomized clinical trials are required to properly 
assess the efficacy of the extracts. 

 Pygeum africanum has few clinical trials and these lack 
the quality required to be considered as definitive, which 
severely hinders any attempt to recommend it for the treat-
ment of BPH/LUTS. There is no convincing evidence to 
recommend Urtica dioica extracts alone in the treatment of 
BPH; the available evidence suggests it can only be useful in 
combination with other extracts. 

 The widespread use of phytopharmaceutical agents in 
Europe is a testimony to the popularity of phytotherapy for 
the treatment of BPH symptoms. The economic benefits and 
the reduced potential for adverse effect in comparison to α-
blockers or finasteride is the most important factor for the 
popularity of its use. However, plant extracts have not yet 
demonstrated efficacy to significantly reduce BPH/LUTS or 
the need for more radical solutions such as surgery in severe 

cases compared with standard pharmacological treatment 
[67]. 
 Despite all information being obtained from different 
clinical trials, there are still many questions to be addressed, 
many contradictory results from the clinical trials, show the 
need for more research, especially with more homogenous 
extract formulations and doses. The specific mechanisms of 
action as well as the active components of the extract have 
not yet been elucidated. Most importantly, very little re-
search has been performed in obese individuals despite the 
evident link between obesity and prostate disease develop-
ment. 
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