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Urinary tract
«Infections of the urinary tract»
 Urinary tract infections (UTI) are among the most common
bacterial infections.
 The majority of infections are caused by intestinal bacteria, and
primarily by Escherichia coli.
 The incidence of urinary tract infections is significantly higher in
women (15–39 years) of reproductive age than in men (60 years).
 Incidence of UTIs men is increases with age.

Urinary tract
«Infections of the urinary tract»
 In modern therapy, urinary tract infections are usually treated with
antibiotics.
 Cystitis may be treated effectively with herbal remedies, including
plants with a diuretic or a direct or indirect antibacterial effect.
 It is known that diuretic plants increase the volume of urine
without inhibiting the resorption of Na+ and Cl-, and therefore, in
contrast with to synthetic diuretics, they are not useful for the
treatment of edema or hypertension.

Urinary tract
«Infections of the urinary tract»
 If there is a diuretic effect (at least as concerns an increased water
intake), the therapeutic application of these plants can be regarded
as rational since the increased diuresis facilitates the removal of

ascending bacteria, crystallization nuclei and renal gravel.
 There are some plants with more specific effects in urinary tract
infections.

Bearberry
«Arctostaphylos uva-ursi»
Used part: leaves
Used type: leaves and extracts
Drog properties: According to the
European Pharmacopoeia, bearberry
leaf (Uvae ursi folium) consists of whole
or cut, dried leaves of Arctostaphylos
uva-ursi containing not less than 7% of
anhydrous arbutin.

Bearberry
«Arctostaphylos uva-ursi»
Chemical composition and mechanism of action:
Hydroquinone derivatives.. «arbutin and methyl
arbutin»
Flavonoids
Gallotannins

Bearberry
«Arctostaphylos uva-ursi»
Chemical composition and mechanism of action:
 Different extracts of bearberry leaves were found to exert in
vitro antibacterial effects against several pathogens, including

Staphylococcus aureus, Bacillus subtilis and Escherichia coli.
 Water extracts increased the hydrophobicity of E. coli,
Helicobacter pylori and Acinetobacter baumanii strains in
vitro.
 Arbutin or its metabolites are responsible for the antibacterial
effect in the urinary tract.

Bearberry
«Arctostaphylos uva-ursi»
Chemical composition and mechanism of action:
 Arbutin is hydrolyzed directly to hydroquinone in the
urinary tract by the beta-glucosidase activity of

pathogenic bacteria causing the infection.
 The antibacterial action reaches a maximum 3–4 hours
after oral administration.
 Only a very low ratio (0.6%) of free hydroquinone is
eliminated with the urine; the majority is excreted as
conjugates with the feces.

Bearberry
«Arctostaphylos uva-ursi»
Chemical composition and mechanism of action:
 Oral administration of an extract containing 800 mg of arbutin to healthy
volunteers

demonstrated

strong

antibacterial

activity

against

Staphylococcus aureus and E. coli in alkaline urine.

 In an animal experiment, an aqueous extract of bearberry leaves was
administered intraperitoneally to rats. The urine volume of the rats
treated with the herbal extract was significantly higher than that of the
non treated controls. The bearberry treatment did not increase the
excretion of Na+ and K+.
 In preclinical studies, the antiviral and anti-inflammatory effects of
bearberry extracts and the antitussive effects of arbutin have been

reported.

Bearberry
«Arctostaphylos uva-ursi»
Efficacy and indications:
 In a dose-response study in healthy volunteers, an
antibacterial effect has been observed after the
administration of 0.1 or 1 g of arbutin. The lower dose
resulted in a less pronounced antibacterial effect.
However, independently of the dose, the (alkaline) pH
value of the urine was the most important factor
determining the antibacterial activity.

Bearberry
«Arctostaphylos uva-ursi»
Efficacy and indications:
 EMA has granted a traditional use monograph with the indication of
the;
 treatment of symptoms of mild recurrent lower urinary tract infections

such as a burning sensation during urination and/or frequent urination in
women, after serious conditions have been excluded by a medical doctor.

 The dose is 1.5-4 g of the comminuted herbal substance as a
herbal infusion or macerate, 2 to 4 times daily, corresponding to
the maximum daily dose of 8 g of herbal preparations, with a
single dose corresponding to 100-210 mg of hydroquinone
derivatives, 2 to 4 times daily.

Bearberry
«Arctostaphylos uva-ursi»
Side-effects, interactions & contraindications:
 The use of bearberry may cause nausea, stomach ache and
vomiting due to stomach irritation from the high tannin content.
 The long-term use of higher doses of bearberry leaf may lead to
hepatotoxicity and other adverse effects (including hemolytic
anemia, steatosis and de-pigmentation of the hair), but these are
not supported by human data.
 For safety reasons, its use in pregnant and lactating women,
children and adolescents is not recommended.
 It should not be used for more than one week.
 Bearberry may cause a greenish-brown discoloration of the urine.

Birch
«Betula pendula, Betula pubescens»
Used part: leaves
Used type: dry leaves
Drog properties: According to the
definition of the European
Pharmacopoeia, birch leaves contain no
less than 1.5% of flavonoids, expressed
as hyperoside.

Birch
«Betula pendula, Betula pubescens»
Chemical composition and mechanism of action:
Flavonol glycosides.. «quercetin glycosides»
Flavonoid aglycones
Procyanidins
The ratio of potassium and sodium salts in the leaves
is extremely high, at 200:1.

Birch
«Betula pendula, Betula pubescens»
Chemical composition and mechanism of action:
 After the oral administration of a birch leaf tea, the urine volume
increased dose-dependently up to about 40% and the Clexcretion also increased.
 The water extracts exhibited more pronounced effects than the
alcoholic extracts.
 Flavonoids are responsible from the diuretic effect.
 Animal experiments have indicated that a minimum of 50 mg of
flavonoids per day (2-3 g of drug as a tea several times in the
course of a day) is necessary to increase the amount of the urine

with birch leaf.

Birch
«Betula pendula, Betula pubescens»
Efficacy and indications:
 In a randomized, double-blind, placebo-controlled
pilot study, patients with infections of the lower
urinary tract were treated with 4 cups of birch leaf
tea or placebo tea daily for 20 days.
 The microbial counts in the urine of the birch leaf
tea group decreased by 39%, as compared with 18%
in the placebo group.

Birch
«Betula pendula, Betula pubescens»
Efficacy and indications:
 On the basis of the traditional application, birch leaves
may be the basis of traditional herbal medicinal products
 to increase the amount of urine so as to achieve flushing of the
urinary tract as an adjuvant in minor urinary complaints.

 The dose of the comminuted herbal substance as herbal
tea is 2-3 g up to 4 times daily. Powdered herbal
substance with a single dose of 650 mg, 2 times daily,

may also be used, as can several dry and liquid extracts.

Birch
«Betula pendula, Betula pubescens»
Side-effects, interactions & contraindications:
 The use of birch leaves may result in the
development of non-serious adverse events, such as
mild skin and gastrointestinal system disorders.
 Hypersensitivity to the active substance or to birch
pollen and conditions where a reduced fluid intake is
recommended (e.g. severe cardiac or renal disease)
are contraindications of the therapeutic application.

Horse-tail
«Equisetum arvense»
Used part: herba
Used type: whole or cut, dried, sterile

aerial parts
Drog properties: rich in minerals

Horse-tail
«Equisetum arvense»
Chemical composition and mechanism of action:
silicic acid
flavonoids
caffeic acid derivates

Horse-tail
«Equisetum arvense»
Chemical composition and mechanism of action:
 The extract of the plant has a pronounced antioxidant
effect, but was inactive in antimicrobial experiments.
 It was reported to exert a hepatoprotective effect in
vitro.
 The diuretic effect of E. arvense was tested. It was
increased the urine volume.
 The mechanism of action is not known.

Horse-tail
«Equisetum arvense»
Efficacy and indications:
 The efficacy of horse-tail has not been confirmed.
Nevertheless, its use is well documented and it may be

used as a traditional herbal medicinal product
 to increase the amount of urine so as to achieve flushing of the
urinary tract as an adjuvant in minor urinary complaints.

 Its daily dose is 6-9 g as a herbal tea or liquid/dry extracts

or expressed juice with various posologies.

Horse-tail
«Equisetum arvense»
Side-effects, interactions & contraindications:
 It is contraindicated in conditions where a reduced
fluid intake is recommended (e.g. severe cardiac or
renal diseases) and in cases of hypersensitivity.
 Mild

gastrointestinal

complaints

reactions (e.g. a rash) may occur.

and

allergic

Juniper
«Juniperus communis»
Used part: fruit
Used type: riped fruit
Drog properties: According to the

definition of the European
Pharmacopoeia, Juniperi pseudofructus is the dried ripe cone berry
of Juniperus communis

Juniper
«Juniperus communis»

Chemical composition and mechanism of action:
Essential oil… «alpha-pinene»
diterpenic acids
Flavonoids
tannins

Juniper
«Juniperus communis»

Chemical composition and mechanism of action:
 The diuretic effect of juniper has been confirmed in
animal experiments.
 The diuretic activity relies on the increased excretion of
both water and ions (Cl-).
 High doses were applied in animal experiments.
 In one study, a juniper extract displayed antidiabetic
activity in animals with experimentally induced diabetes.

Juniper
«Juniperus communis»
Efficacy and indications:
 The efficacy of juniper has not been studied in any indication. In view of
the traditional use, juniper berry and its essential oil may be used as a
traditional herbal medicinal product
 to increase the amount of urine so as to achieve flushing of the urinary tract as an

adjuvant in minor urinary tract complaints, or
 for the symptomatic relief of digestive disorders such as dyspepsia and flatulence.

 The dosages of herbal preparations for both indications are 2 g of
the crushed or comminuted herbal material as herbal tea, 2-3
times daily, 6-12 ml of liquid extract or 3-6 ml of tincture daily.
The dose of essential oil for these purposes is 60-100 mg.

Juniper
«Juniperus communis»

Efficacy and indications:
 The essential oil may also be used as a traditional
herbal medicinal product
 as an adjuvant in the relief of minor muscular and
articular pain.

 In this indication, the essential oil can be used as a
bath additive 3-4 times weekly (1-1.5 g of juniper oil
in a full bath for 10-20 minutes).

Juniper
«Juniperus communis»
Side effects, interactions & contraindications:

 Overdosing with the essential oil can lead to renal damage
(albuminuria and hematuria).
 Rarely, symptoms of central stimulation, such as convulsions, and
metrorrhagia and abortion occur too. In the event of prolonged use,
the urine has a violet smell.
 Its use is contraindicated in severe renal diseases, including infectious
interstitial nephritis, pyelitis and pyelonephritis.
 The possibility of its use in children and adolescents under 18 years of
age and during pregnancy and lactation has not been established due
to the lack of adequate data.

 Allergic skin reactions may occur.

Spiny restharrow
«Ononis spinosa»
Used part: radix
Used type: dry root part
Drog properties: -

Spiny restharrow
«Ononis spinosa»
Chemical composition and mechanism of action:
Saponins
phenolic acids
essential oil
Isoflavones «formononetin, genistein and biochanin A»

Spiny restharrow
«Ononis spinosa»
Chemical composition and mechanism of action:
 The diuretic effect, confirmed in animal experiments,
is presumed to be linked to the saponins of the plant.
 Restharrow extracts exert antimicrobial effects on
some bacteria.

Spiny restharrow
«Ononis spinosa»
Efficacy and indications:
 In the lack of clinical data, spiny retharrow roots may
be used as a traditional herbal medicinal product
 to increase the amount of urine so as to achieve flushing of
the urinary tract as an adjuvant in minor urinary
complaints.

 The maximum daily dose as a herbal tea is 12 g.

Spiny restharrow
«Ononis spinosa»
Side effects, interactions & contraindications:
 In cases of hypersensitivity to the plant and in
conditions

where

a

reduced

fluid

intake

is

recommended (e.g. severe cardiac or renal disease),
the use of restharrow is contraindicated.
 Safety during pregnancy and lactation has not been
established.

Goldenrod
«Solidaginis virgaureae»
Used part: flower
Used type: dry flower parts
Drog properties: According to the

European Pharmacopoeia, it should
contain 0.5-1.5% of flavonoids,
expressed as hyperforin.

Goldenrod
«Solidaginis virgaureae»
Chemical composition and mechanism of action:
Flavonoids.. «quercetin, kaempferol and their derivatives»
triterpene saponins
phenolic acids
phenol glycosides.. «leiocarposide and virgaureoside A»
polyphenols
essential oil.

Goldenrod
«Solidaginis virgaureae»
Chemical composition and mechanism of action:
 Anti-inflammatory activities of crude extracts, saponins and
leiocarposide has been observed in animal experiments.
 For the latter compound, analgesic activity has also been

demonstrated.
 Leiocarposide and the flavonoids proved to exert a diuretic effect in
animal experiments.
 The extract of this plant exhibited antimicrobial activity agains the
uropathogens Candida sp., Pseudomonas aeruginosa, Escherichia
coli, Proteus sp., Staphylococcus aureus and Staphylococcus
epidermidis in vitro, and also a spasmolytic effect.

Goldenrod
«Solidaginis virgaureae»
Efficacy and indications:
 The clinical efficacy of European goldenrod was assessed in certain
clinical trials.
 In healthy subjects, a significant increase of the urine volume (27%)

was observed.
 In Patients with different urinary tract diseases (irritable bladder,
urinary tract infections or renal gravel), the efficacy of an extract
was assessed after an average treatment of 4 weeks.
 In almost 80% of the patients, a significant overall improvement of
the symptoms was observed.

Goldenrod
«Solidaginis virgaureae»
Efficacy and indications:
 The design of these studies does not allow firm conclusions as
concerns efficacy. European goldenrod may therefore be used
as traditional herbal medicinal products
 to increase the amount of urine, as an adjuvant in the treatment of
minör urinary complaints.

 The daily dose of the comminuted herbal substance as a tea is
3-5 g, 2-4 times daily. Liquid extracts prepared with ethanolwater can be applied in a dose of 1.5-6 ml daily, and the dry
extract in a dose of 1050-1350 mg daily.

Goldenrod
«Solidaginis virgaureae»
Side effects, interactions & contraindications:
 Its use is not recommended in children under the 12
years of age because of the lack of available
experience.
 Hypersensitivity reactions or gastrointestinal disorders
may occur.
 In the event of hypersensitivity, the use of goldenrod

is contraindicated

Urinary tract
«Benign prostatic hyperplasia»
 Benign prostatic hyperplasia (BPH) is the enlargement of the prostate,
which results in a wide variety of symptoms.
 The ratio of affected men increases with age: at the age of 50, about half

of the male population have symptoms related to BPH, and with every 10
life years this increases by 10%.
 As the prostate enlarges, it can narrow the urethra and this leads to
obstructive symptoms.
 Further, the bladder wall becomes thicker, and the bladder may weaken
and lose its ability to empty completely, resulting in irritative symptoms.

Urinary tract
«Benign prostatic hyperplasia»
 BPH is a multifactorial disease.
 With aging, the plasma level of testosterone decreases, and the
testosterone/estrogen ratio therefore decreases, resulting in increased

estrogen activity, and this may facilitate the hyperplasia of the prostate
cells.
 Another theory focuses on dihydrotestosterone (DHT), a male hormone
that plays a role in prostate development and growth.
 In older men, the activity of the enzyme 5-alpha-reductase is increased.
DHT may promote prostate cell growth, resulting in BPH.

Saw palmetto
«Serenoa repens»
Used part: fruit
Used type: dry ripe fruit
Drog properties: According to the

European Pharmacopoeia, the dried
ripe fruit of Serenoa repens contain
at least 11% of total fatty acids

Saw palmetto
«Serenoa repens»
Chemical composition and mechanism of action:
fatty acids.. «caproic acid, caprylic acid, capric acid,
lauric acid, myristic acid and oleic acid»
Sterols
Flavonoids
carbohydrates

Saw palmetto
«Serenoa repens»
Chemical composition and mechanism of action:
 Lipophilic extracts (and free fatty acids) of the plant inhibit the
enzyme 5-alpha-reductase, thereby decreasing the level of
dihydrotestosterone (DHT).

 Aromatase-inhibitory activity was also observed, which leads to a
decrease of the estrogen/testosterone ratio (aromatase catalyzes
the conversion of androgens into estrogens).
 The

metabolism

of

testosterone

by

inhibiting

17-beta-

hydroxysteroid dehydrogenase further increases the ratio of
testosterone compared to DHT and estradiol.
 The DHT-lowering effect has been observed in human studies too.

Saw palmetto
«Serenoa repens»
Chemical composition and mechanism of action:
 Lauric acid and oleic acid bind noncompetitively to alpha-1adrenergic, muscarinic and 1,4-DHP Ca2+ channel receptors, and can
thereby be regarded as inhibitors.

 A human study revealed that the extract of Serenoa repens
competes with DHT at the level of the androgenic receptors.
 An ethanolic extract inhibited the epidermal growth factor (EGF)
and the lipopolysaccharide-induced proliferation of prostatic
epithelial cells in vitro.
 Lipophilic extracts display anti-inflammatory activities, partly
through inhibition of the enzymes COX and 5-LOX.

Saw palmetto
«Serenoa repens»
Efficacy and indications:
 The efficacy of Serenoa in the treatment of BPH has been
studied in several trials involving several thousands of
participants, with durations of 3-72 weeks.
 In studies with different lipophilic extracts, Serenoa repens has
been reported to be superior to placebo and equivalent to
finasteride (with fewer adverse effects) in the alleviation of
lower urinary tract symptoms due to BPH.
 In 17 different clinical studies, the non polar extracts increased

urinary flow and they show BPH.

Saw palmetto
«Serenoa repens»
Efficacy and indications:
 For one soft extract (extraction solvent hexane: DER 7-11:1, containing 97% of free
fatty acids), the clinical evidence was sufficient to grant a well-established use
monograph with the indication of
 symptomatic treatment of benign prostatic hyperplasia.

 For an ethanolic extract, the body of less convincing evidence resulted in the
preparation of a traditional use monograph with the following indication:
 relief of lower urinary tract symptoms related to benign prostatic hyperplasia,
after serious conditions have been excluded by a physician.

 In both cases the daily dose is 320 mg of extract. Long-term use is possible.

Saw palmetto
«Serenoa repens»
Side effects, interactions & contraindications:
 In cases of hypersensitivity to Serenoa or hepatic disease, the
application of the plant is contraindicated.

 Gastrointestinal disorders (nausea or abdominal pain), a skin
rash and edema may occur.
 Cases of acute hepatitis have been reported very rarely.
 In some cases, reversible gynecomastia has been observed.
 A few cases of suspected interactions with warfarin have been

reported.

Pumpkin
«Cucurbita pepo»
Used part: seed
Used type: dry ripe seed and fatty oil
Drog properties:-

Pumpkin
«Cucurbita pepo»
Chemical composition and mechanism of action:
fatty oil.. «linoleic and oleic acid»
proteins
carbohydrates

Pumpkin
«Cucurbita pepo»
Chemical composition and mechanism of action:
fatty oil.. «linoleic and oleic acid»
proteins
Carbohydrates
delta-7-sterols.. «avenasterol and spinasterol»
delta-5-sterols.. «sitosterol and stigmasterol»
tocopherol

Carotenoids.. «lutein and beta-carotene»

Pumpkin
«Cucurbita pepo»
Chemical composition and mechanism of action:
 In in vitro studies with animal cell lines, a pumpkin seed
extract inhibited the enzymes aromatase and 5-alphareductase.
 Pumpkin seeds alleviated the signs of experimentally induced
BPH and the size of the prostate in rats.
 In an animal experiment, a pumpkin seed extract significantly
increased the bladder volume and decreased the urination
frequency as compared with an inactive control.

Pumpkin
«Cucurbita pepo»
Chemical composition and mechanism of action:
 The oil has hepatoprotective and antihyperlipidemic
effects (the latter due to the high ratio of unsaturated
fatty acids).
 The anti-inflammatory and antioxidant activities of
different extracts and the oil have been demonstrated
in several experiments.

Pumpkin
«Cucurbita pepo»
Efficacy and indications:
 The efficacy is demonstrated by decreasing the I-PSS (International
Prostate Symptom Score), with an improvement of the quality of life,
or objective measures such as the urinary flow.

 Four studies carried out in Hungary (to support the registration of
the product containing pumpkin seed oil, 1.8 g daily) described the
reduction of symptoms of painful and frequent urination, dysuria,
nocturia and increase of urinary flow in a majority of the patients.
 The anthelminthic effect of (whole) pumpkin seed has been
confirmed in multible human studies against different parasites.

Pumpkin
«Cucurbita pepo»
Efficacy and indications:
 Since the efficacy has not been confirmed convincingly,
pumpkin seed may be used as a traditional herbal medicinal
product
 for the relief of lower urinary tract symptoms related to benign
prostatic

 For this purpose, comminuted, ripe and dried seeds (5-15 g
daily), fatty oil (3-4 g), soft extract (DER 15-25:1, extracting
solvent 92% ethanol, 1 g daily) or a dry extract (15-30:1,
extraction solvent 60% ethanol, 0.3 g daily) may be used.

Pumpkin
«Cucurbita pepo»
Side-effects, interactions & contraindications:
 Mild gastrointestinal complaints may occur.
 No contraindication is known except an allergy to
pumpkin seed.

