Translational Research in Urology, 1(2):67-73 Autumn 2019

Translational Research

Erology

Home Page: www.transresurology.com

Review

The Effect of Herbal Extracts on the Treatment and
Prevention of Prostate Cancer: A Literature Review

Akram Mirzaei'!, Fatemeh Khatami', Mehdi Ebrahimiz,
Seyed Habibollah Mousavibahar’, Behzad Narouie*

'Urology Research Center, Tehran University of Medical Sciences, Tehran, Iran

2 Department of Internal Medicine, Faculty of Medicine, Sina Hospital, Tehran University of Medical Sciences, Tehran Iran

3Urology and Nephrology Research Center, Hamedan University of Medical Sciences, Hamedan, Iran

*Department of Urology, Zahedan University of Medical Sciences, Zahedan, Iran

HIGHLIGHTS

ABSTRACT

e Natural resources and medicinal
plants in prostatic hyperplasia.

e Importance ~ and  value  of
complementary therapies and nutrition
in the treatment of prostate cancer.

ARTICLE INFO

Document type: Review

Receive Date: 28 August 2019

Accept Date: 24 Septembe 2019
Avaliable online: 20 November 2019
DOI: 10.22034/TRU.2020.231129.1021
©2019Transresurology. All right reserved.

Today, prostate cancer is the second leading cause of death in men. Disorders
of this gland have side effects on fertility and cause urinary problems. As
people aged, the prostate gland can have some problems, including benign
hyperplasia and prostate cancer, which are caused by abnormal growth of the
gland. Various natural supplements that affect the growth and proliferation of
prostate cells have been found using epidemiological, laboratory, and clinical
studies. With the help of findings from herbal medicine, the problems caused by
prostate disorders can be controlled and treated largely. In this review article,
the mechanism of action of some of these natural substances is considered
including garden thyme, spirulina algae, ruta graveolens L, wheat germ, nettle
root extract urtica dioica, lycopene, saw palmetto, garlic, curcumin, pumpkin
seeds, green tea, and soy. The main functional mechanism of most of these plant
extracts may be the inhibition of the enzyme 5 alpha-reductase. This enzyme
converts testosterone to dihydrotestosterone, which causes dihydrotestosterone
to cause carcinogens in the prostate. The purpose of writing this article is to
introduce and use some medicinal plants that help treat prostate cancer.
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Introduction

The prostate is one of the glands in the reproductive
system of men, and its lesions and diseases are of great
prevalence and importance (1). The prostate is a small
gland under the bladder that covers the upper part of the
urethra. In developed countries, prostate cancer is the
second most common cancer (after skin cancer) and the
second deadliest cancer (after lung cancer) in men (1, 2).
Due to the importance of prostate diseases, especially
carcinoma, and laboratory research to find a drug or a
new method in the treatment of endocrine disorders, has
a lot of value. On the other hand, common treatments for
prostate carcinoma are currently associated with a variety
of limitations, failures, and side effects (3, 4). Due to the
high cost of treatment and side effects of chemical drugs,
it is very important to find herbal medicines that are
less expensive, have side effects, and can be antioxidant
activity.

Garden thyme

There are compounds in the hydro-alcoholic extract
of garden thyme that inhibit these enzymes and reduce
oxidative stress (5, 6). Thyme is one of the medicinal
plants that can attributes various therapeutic effects.
The aforementioned effects include anti-inflammatory,
antiseptic, antitussive, antispasmodic, and expectorant
properties (7). The hydroalcoholic extract of the leaves
and flowering branches of the thyme plant garden has
various compounds, the most important ones are thymol
and carvacrol. The biological and traumatic effects of the
extract are mainly the consequence of these compounds. It
should be noted that the above-mentioned compounds in
the hydroalcoholic extract of garden thyme include a high
and significant percentage (8). Various studies have shown
that cyclooxygenase enzymes play a very important role in
carcinogenic mechanisms. As an example, the inhibition
of apoptosis has been demonstrated by the intensification
of cyclooxygenase enzymes (9, 10). Decreased apoptosis
during cancer has also been confirmed by some studies
(11). It has been shown that the activity of cyclooxygenase
enzymes increases cell proliferation (12). Other research
has shown that regression, cellular proliferation, and
suppression of defense responses are observed following
the intensification of cyclooxygenase enzymes (13).
The above explanations suggest that the therapeutic
and preventive effects of the hydroalcoholic extract of
the thyme plant extract may be related to pre-cancerous
lesions and carcinoma of the parenchymal cells of the
prostate gland and the neurotransmitter of the carcinoma
(14). Flavonoids are another compound found in garden
thyme hydroalcoholic extract (8). One study found that
flavonoids inhibited the growth and inhibition of lung
carcinoma in mice (15). So, flavonoids, in addition to
thymol and carvacrol, may play a role in reducing or
preventing the progression of cancerous lesions and
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inhibiting carcinogenic mechanisms.

Spirulina algae

Spirulina algae is one of the plants that is rich in
antioxidant compounds. The algae were previously
classified according to its genetic, biochemical, and
biophysical characteristics, but is now in the plant family
(16). Various studies have pointed to the anticancer role
of spirulina, and various studies have shown that the
anticancer role of spirulina in its effect on the mitochondria
of cancer cells affects the message pathways (17). In
2001, Estrada Pinero et al., investigated the antirheumatic
effect of spirulina plants and showed that the compounds
ficobioleoprotein and phycocyanin present in the extract
of this algae had a very strong antioxidant status (18).
In a 2005 study by Khan and colleagues, he noted the
anti-cancer role of spirulina algae. This group also
acknowledged that this related property is due to the
antioxidant properties of this alga (19). Spirulina extract,
by affecting the main gene of the immortality pathway
(Oct4, Nanog, and Stat3) and reducing their expression,
helps to reduce the immortality characteristic of the cell,
and this reduction prevents the development of cancerous
tissue (20). Therefore, it can be said that taking spirulina
as an herbal supplement can increase cell death and
eliminate the basic cells of prostate cancer and increase
the risk of cancer eradication.

Ruta graveolens L

Ruta graveolens is a medicinal herb that has been
applied for a long time versus several diseases. Ruta
graveolens extract contains bioactive combinations
such as methanolic extract that prevent proliferation
and survival of cancer cells via multiple goals. Ruta
graveolens extract can decrease the viability, the levels of
phospho-Akt and cyclin B1, activation of caspase-3, and
the p53 pathway (21). Sedabs are a species of the genus
Sedabia (citrus) of the order Sedab (Rotal = Tarbental).
According to the scientific classification of linen, there
are three types of sediments: Ruta Chalepensis L., Ruta
Graveolens L, Ruta Montana L. In the famous book of
Abu Ali Sina’s law, Dyscorides is quoted as saying that
there are three types of sediments: desert, implantable, and
mountainous, which may be the same as the three types of
sedimentary scientific classification sediments, especially
that Montana means “mountain”. The implant is known as
Ruta graveolens L (22). The aqueous and hydroalcoholic
extracts of sedab plant have some cytotoxic effects. On
the other hand, the antioxidant properties of blueberry

extract and hydroalcoholic plant sedab is the same ratio.

Wheat germ
wheat germ extract (FWGE; trade name AVEMAR)
Wheat germ is a nutrient with high nutrients and high
nutritional value (23). Synthesis of beneficial compounds
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such as vitamins, phenols, and other antioxidants occurs
during seed germination. Wheat germ is rich in high
antioxidant components with high absorbency (24).
Imir et al., 2018, showed that the mechanism of the anti-
angiogenic effect of AVEMAR on tumor cells. They
indicated that AVEMAR can inhibit the induced vascular
endothelial growth factor (VEGF) and Cox-2 levels (25).
Wheat germ extract with strong antioxidant content has
been able to inhibit the negative and toxic effects of lead
on prostate tissue structure. Oral consumption of wheat
germ is useful in inhibiting oxidative stress on the tissue
structure of prostate rats exposed to lead (24).

Nettle root extract

Urtica dioica

Nettle is a plant belonging to the Urticaceae family
that is used to treat a variety of diseases. The nettle genus
usually consists of perennial herbaceous plants 8-10
cm high, and most of its aerial parts are covered with
hook-like or conical hairs (26, 27). In 1994, Wagner first
reported the anti-prostatic origin of nettle root. It should
be noted that today the most common use of nettle root in
disorders is related to the prostate gland (28). As the most
common herbal medicine in the treatment of prostate
cancer and its various extracts have been shown to have
anti-prostate effects, this plant is widely used in Europe
for the treatment of benign prostatic hyperplasia (29-31).
The most important compounds in nettle root, which
have pharmacological effects, include lignans, sterols,
flavonoids, polysaccharides, lectins, and fatty acids
(32, 33). There is also linoleic acid in nettle root, which
lowers cholesterol, thus lowering testosterone levels (34).
Aqueous extract of nettle leaves significantly inhibits the
activity of adenosine deaminase in prostate tissue. Also,
the presence of hydrophilic steroid compounds in nettle
root extract inhibits the activity of the sodium-potassium
pump of the prostate membrane, thereby suppressing the
metabolism and cell growth of the prostate (35). It has also
been reported that nettle root extract has anti-proliferative
properties on prostate cells in the laboratory (36-38).
Conrad et al., In a study titled the inhibitory effect of nettle
root extract on human prostate cancer cells showed that
nettle root extract is effective in reducing the proliferation
of prostate cancer cells (38). In a study by Nahata A, Dixit
V 2012 the effects of nettle remediation on testosterone
mouse prostatic hyperplasia showed that nettle herb
could be used as an effective drug to treat prostate
hypertrophy by inhibiting the Sa-reductase enzyme (26).
In 2004, Durak et al., demonstrated the effect of blueberry
extract on the significant inhibition of prostate adenosine
deaminase activity and believed that it could be one of
the mechanisms by which the plant extract was used to
treat prostate cancer. blueberry extract has hydrophilic
steroid compounds. The presence of hydrophilic steroid
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compounds in nettle root extract inhibits the activity of
the sodium potassium pump of the prostate membrane,
thereby suppressing the metabolism and cell growth of
the prostate (32). Herbal dichromethanol extract can be a
good candidate as an anti-cancer compound.

Lycopene

Lycopene is a chemical found in some fruits and
vegetables and is highly effective in inhibiting prostate
cancer. Lycopene is currently being studied in many
research centers. Lycopene is a carotenoid in the blood
that has antioxidant properties (39). A new study in mice
found that lycopene can inhibit prostate tumor formation
specifically (attack on target tissue) (40). A randomized
clinical trial showed that in men with high-grade neoplasia
of the prostate tissue, the administration of lycopene was
able to reduce the progression and severity of cancer (41).
Another study found that taking lycopene reduced prostate
specific antigen (PSA) levels and slowed the progression
of the disease in patients (42, 43).

Saw Palmetto

Iranian date palm fruit extract has been shown to have
the greatest effect on improving symptoms, increasing
urinary flow, and reducing nocturnal enuresis, which is
comparable to Finasteride (the most effective drug in
the treatment of benign human hyperplasia of human
prostatitis (44, 45). This plant is mostly used in benign
prostatic hypertrophy and is used in the treatment of large
prostate. Research shows that high-concentration sawdust
extract blocks the enzyme 5-alpha reductase, which
converts testosterone to dihydrotestosterone, and acts like
a chemical and fumigant blocking drug like finasteride.
Saw palms contain the antioxidants epicatechin and methyl
gallate, which prevent cell damage, reduce inflammation,
and protect against chronic disease, and in mice with
enlarged prostate glands. Reduced swelling and some
inflammatory markers, including interleukin-6, have been
reported. Saw palms inhibit the conversion of testosterone
to di-hydro-testosterone in prostate tissue (46).

Garlic

Garlic contains a large amount of an ingredient called
Allicin, which stimulates blood circulation and blood flow
to the genitals of men and women. The hydrogen sulfide
in garlic has a direct relationship with prostate health
because it protects against benign prostatic hyperplasia.
One study found that garlic has properties that can kill
cancer-causing factors. There is a compound in garlic
that has been shown to inhibit the growth of prostate
cancer cells in the living environment (47). Preliminary
studies on garlic suggest that a compound called alum
has high anti-tumor properties in prostate cancer. A
separate study found that a component of garlic called
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s-allyl mercaptoist had high antitumor properties and
converted residual testosterone products into low-risk
substances (48). A review study has shown that aluminum
can powerfully inhibit the proliferation of Lncap prostate
cancer cell lines (49). Another review study confirms the
anti-tumor effects of garlic on prostate cancer (50-52).
Another study has shown that a compound in garlic called
di-allyl disulfide can inhibit the growth of prostate cancer
cells. An additional study showed that di-allyl di-sulfide
could affect the programmed cell death of prostate cancer
(apoptosis) and play an important role in controlling this

cancer (53).

Curcumin

Curcumin is a natural product found in turmeric that
has unique biological and medicinal properties due to its
special chemical structure. Curcumin, through various
cellular and molecular mechanisms, inhibits the onset
of cancer cell formation or inhibits its growth. The
mechanism of action of curcumin anti-cancer activity in
prostate cancer is the modification of several signaling
pathways, including activation of the PI3K/Akt/mTOR
pathway, and molecular targeting of NF-kB and Bcl-
2 molecules (54). Studies in mice with Curcumin have
shown anti-carcinogenic properties in the treatment of
various cancers. While the mechanism of action of this
substance is still unknown, curcumin is also effective
on the human cancer cell category (55). A new study in
mice has shown that curcumin has been shown to inhibit
the proliferation of prostate cancer cells (both androgen-
dependent and androgen-independent). A study has found
that curcumin blocks the growth of prostate cancer cells
by inhibiting the activity of the enzyme tyrosine kinase, a
receptor for an epiphyseal growth factor (56). One study
found that curcumin was an effective substance in treating
androgen-dependent prostate cancer (54). In another
study, curcumin was able to inhibit prostate cancer cells
by blocking the effects of factors such as NF-kB and AP-6

(57-60).

Pumpkin seeds

Pumpkin seeds, extracts, and pumpkin oil are very
important in improving men’s reproductive ability. It
is also recommended to use this plant in the daily diet
to reduce the side effects of lead contamination and the
desired sexual status. The most important ingredients
in pumpkin seed extract contain unsaturated fatty
oils, vitamin E, and phytosterols. In addition to these
compounds, this plant also contains minerals, pigments,
and phenolic compounds. Today, pumpkin oil is used as
an effective treatment for benign prostatic enlargement,
According to the researchers’ findings, the use of
pumpkin seed oil in clinical terms can be effective as a
complementary and alternative drug treatment for benign
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prostatic hyperplasia (61). The absorption of pumpkin seed
extract is associated with a reduction in the symptoms of
benign prostatic hypertrophy. Pumpkin extract improves
hormones secreted by testicular tissue and is therefore is an
effective extract in male infertility. Pumpkin seed extract
reduces the number of abnormal sperm and has a great
effect on the prevention and treatment of male infertility
(62, 63). Pumpkin extract inhibits the enzyme 5-alpha
reductase and prevents the conversion of testosterone to

dihydrotestosterone (64).

Green tea

Green tea has been shown to have inhibitory effects on
prostate cancer several times. Studies on rats have shown
that green tea has been shown to inhibit the enzyme 5
alpha-reductase (65). This enzyme converts testosterone
to dihydrotestosterone, which causes dihydrotestosterone
to cause carcinogens in the prostate. The strongest
compound in green tea is epigallocatechin 3-gallate.
A study in mice showed that green tea even on other
enzymes and prostate cancer growth factors also have a
restraining effect. The combination of epigallocatechin
3-gallate is found in high concentrations in the blood of
green tea consumers. Green epigallocetin 3 - gallstones
and other green tea compounds inhibit an enzyme
called the proteasome. Proteaseam is a key factor in the
formation of prostate cancer (66, 67). Green tea can block
the formation of prostate cancer, as well as reduce the risk
of developing prostate cancer by lowering the levels of
polyamines. Green tea polyphenols not only inhibit the
growth of prostate cancer cells in mice, but also prevent
their metastasis to nearby tissues (66, 68).

Soy

Soybeans have adequate amounts of phytosterols
(vegetable fats). These phytosterols are known to decrease
the level of cholesterol properties. Phytosterols have been
shown to have positive effects in the treatment of benign
hyperplasia. Saponins are another class of substances
found in soybeans. Saponins (Triterpene glycosides)
are also found in many other types of plants such as
Lagenaria siceraria (69), and Holothuria leucospilota
(70). Soy saponins are olenan-type tripotropic glycosides.
Soy saponins are involved in several biological activities
such as hepatic protection, anti-cancer, antioxidant, anti-
lipid, etc. (71). They are known to have various anti-
cancer properties. Phytates are another class of substances
found in soy. These substances increase the body’s ability
to kill natural cells. Studies show that phytates also have
anti-cancer activity. On the other hand, phytate prevents
proteolysis by inhibiting the activity of digestive proteins.
The anti-cancer activity of myoinositol Hexa phosphate is
achieved by reducing cell proliferation and increasing the
differentiation of malignant cells, leading to the return of
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cells to their normal phenotype (72). The phytoestrogens
found in soy show anti-estrogenic effects, and again, these
properties enhance the function of preventing prostate
cancer in soy. In general, phytoestrogens can have an
inhibitory effect on the enzyme, which is thought to be

due to their effect on inhibiting-5 alpha reductase (73, 74).

Conclusions

In this article, a review of several compounds
isolated from natural resources and medicinal plants
with significant medical and pharmacological effects is
discussed in cancer treatment supplementation and benign
prostatic hyperplasia. This article provides an overview
of the importance and value of complementary therapies
and nutrition in the treatment and prevention of prostate
cancer. Due to the costs and side effects of chemical
drugs, the use of medicinal plants with lower costs and
side effects and with much antioxidant activity is much
more economical.
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