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Summary

Goutweed (Aegopodium podagraria L.) is a common plant in the Apiaceae family. It occurs in
Europe, North America and Asia. In folk medicine, mainly the leaves of goutweed were used
to treat gout, inflammatory states in kidneys and bladder and to facilitate wound heal-
ing. Chemical composition of goutweed has not been entirely determined, however, it is
known that the main group of compounds are polyacetylenes (falcarinol and falcarindiol).
Moreover, other compounds were isolated from this plant, such as essential oils from the
group of mono- and sesquiterpenes, as well as coumarins and polyphenol compounds, e.g.
phenolic acids and flavonoids. Preparations from goutweed have anti-inflammatory and
antimicrobial properties. Research performed in recent years have shown the possibili-
ties to use tinctures and extracts from goutweed in the treatment of gout and metabolic
diseases including type 2 diabetes.
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INTRODUCTION

Aegopodium podagraria L. is a plant in the Apiaceae family
(Tab. 1). It commonly occurs in Europe, North America
and Asia [4, 10, 15, 16, 18, 31, 35]. Common names for
this species are e.g. bishop’s goutweed, bishop’s weed,
ground elder, herb Gerard, gout wort, wild masterwort,
and snow-in-the-mountain [6, 7, 41, 42].

This perennial plant prefers shady and humid places.
It can be seen in deciduous and mixed woodlands or
forests, shrublands, gardens, near houses and shorelines.
It is a weed difficult to eradicate, because is spreads
quickly from root fragments and rhizomes [27]. Aegopo-
dium podagraria is highly competitive against other spe-
cies and thus spreads rapidly on a given territory, often
forming dense mats [27].

METHODOLOGY

This literature survey investigated various nutrients, sec-
ondary metabolites, vitamins, mico-, macro elements pre-
sent in goutweed and evaluated their impact on human
health. The data were retrieved using popular search
engines such as PubMed, Google Scholar, Science Direct
by searching the content of numerous indexed journals
related to phytotherapy, herbal medicine, the chemical
composition of plants and human nutrition. Referenced
studies published in indexed journals were included. The
keywords used to search for literature included goutweed
or bishop’s weed as related to health benefits; phytother-
apy; chemical composition; health responses.

BOTANICAL CHARACTERISTICS

Goutweed grows from 30 to 100 cm tall. Its stem is short,
hollow, with longitudinal grooves and rims, roughly
hairy. The leaves are on long stalks, tri-ternate, and the
middle leaf is the largest. The lobes are unsymmetrical,

Table 1. Taxonomy of Goutweed

ovate, sharp, single or doubly serrated and stemmed [27].
The leaves leaf basis form a sheath. Upper leaves are sin-
gle, tri-ternate and broad. The flowers, 3 mm in size, are
in large compound umbels, terminal with 12-30 rays,
without bracts and bracteoles [27]. In each umbel there
are from 12 to 30 single small flowers placed on even in
length rough pedicels. The flower has 5 obcordate petals,
5 stamens and 1 pistil. Petals are white or light pink with
sharp tips [27]. The fruit is schizocarp splitting into two
oval mericarps. Seeds are brown with two lighter ribs.
Root system is formed by spreading rhizomes and light
underground runners, present just under the surface of
the soil. Goutweed is insect pollinated and blooms from
July to August [27, 30, 37].

CHEMICAL COMPOSITION OF AEGOPODIUM PODAGRARIA

Chemical composition of A. podagraria is comparatively
little known. Despite the studies on the content of some
bioactive and mineral compounds, the information on
the composition of goutweed is still incomplete, as often
not all parts of the plants were analysed.

Based on available literature it could be deduced that the
most important fraction of chemical compounds pre-
sent in this plant are polyacetylenes (polyins) (Fig.1).
These compounds include falcarinol, falcarindiol, falcar-
inon and falcarinolon [9, 27, 39] with anti-inflammatory
and antimicrobial properties [19]. One of the character-
istics of Apiaceae family is the presence of aliphatic C17
- polyacetylenes of the falcarinol type. The substrates for
the formation of these compounds are unsaturated fatty
acids. Falcarinol and its derivatives are formed from oleic
acid via oxidation and dehydrogenation [27]. Polyacety-
lenes are present in all morphological parts of the plant
(flowers, rhizomes, leaves, stems and seeds). Their bio-
synthesis increases in response to fungal, bacterial and
viral infections [9]. The contents of these compounds
in certain parts of the plant changes depending on the

TAXONOMY
Kingdom Plantae — plantes, Planta, Vegetal, plants
Subkingdom Viridiplantae
Infrakingdom Streptophyta — land plants
Superdivision Embryophyta
Division Tracheophyta — vascularplants, tracheophytes
Subdivision Spermatophytina — spermatophytes, seedplants, phanérogames
Class Magnoliopsida
Superorder Asteranae
Order Asteranae
Family Apiaceae
Genus Aegopodium L. — goutweed
Species Aegopodium podagraria L. — bishop'sgoutweed
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time of the year. The highest amount is typically noted
in leaves, however during blooming the flowers are the
richest source of polyacetylenes [27]. The content of fal-
carindiol is then several times higher than in other parts
of the plant. It is assumed that it is related to protective
function played by polyacetylenes [39]. It was observed
that essential oils from goutweed leaves contained 0.6% of
falcarinol, whereas its stem contained 0.2% [34].

falcarindiol

Fig. 1. Chemical structure of main polyacetylenes present in Aegopodium
podagraria

Another important group of chemical compounds present
in goutweed are essential oils containing mostly mono-
and sesquiterpenes. Chemical composition of A. podag-
raria depends not only on vegetation period but also on
the origin of the raw material [27]. Goutweed from Rus-
sia (the Republic of Bashkortostan) during blooming was
characterized by significant amount of sabinene at the
level of 63%, and other essential oils were present at lower
amounts, i.e.: a-pinene (3.6%), B-pinene (3.79%), myrcene
(2.17%), a-thujone (0.63%), ethyl acetate (4.82%), dehy-
dro-p-cymene (3.39%), and p-phellandrene present at the
amount of 0.65% [35]. Those compounds mainly belonged
to the group of monoterpenes. In a plant from Siberia
the prevailing substance in the essential oil was a-pinene
(13.3%), and further on limonene (9.4%), p-cymene (8.8%),
(Z)- B-ocymene (5.2%), B-pinene (5.0%), germacrene D
(4.7%), spatulenol (4.4%), a-thujone (4.2%), perillaldehyde
(4.1%), (E)-B-caryophyllene (3.9%), (E)-caryophyllene oxide
(3.4%) and myrcene (3.4%). The concentration of sabinene
was only 1.8% [24]. The differences between the composi-
tion of essential oils in leaves and stems of goutweed were
observed in Estonia. More of these bioactive compounds
were present in stems (3.8 mg/g) than in leaves (1.7 mg/g).
In leaves, the main group was monoterpenes, including
B-pinene (29.4%), limonene (18.4%), a-pinene (15.7%) and
y-terpinene (15.5%). In stems there were mainly monoter-
penes (44%), dominated by p-pinene (11.1%), limonene
(8.2%), y-terpinene (8.2%) and a-pinene (6.6%), and in
smaller amounts sesquiterpenes (29.8%), including germa-
crene (15.65%) and (E)-a-bergamotene (4.8%) [34].

Goutweed also contains polyphenols from the phenolic
acids, e.g. hydroxycinnamic acid, and flavonoids [5, 10,
25, 34, 39]. These are the main compounds responsi-

ble for pharmacological properties of the plant [25, 34].
Jakubczyk et al. (2018) showed that that the overall con-
tent of polyphenols in the ethanolic extracts from dif-
ferent organs of Aegopodium podagraria L. depends on the
temperature of extraction and the morphological part
of the plant. The concentration range of polyphenols in
the extracts ranged from 6.3 to 34.5 ppm. The highest
polyphenol content was recorded for flower extracts,
the lowest for seeds extracts. For all parts of the plant,
with the exception of flowers, there was a higher con-
tent polyphenols in extracts prepared at 80°C [20].

The Apiaceae family is also known to contain coumarins.
Angelicin was found in leaves, fruits and roots of goutweed,
and arterin was found in roots. The presence of angu-
lar furanocoumarins was also confirmed in leaves [33].
In preparations from A. podagraria L. the derivatives of
hydroxycinnamic acid were identified, e.g. caffeic acid and
chlorogenic acid [10]. Extracts from the plants contained
flavonoid glycosides and derivatives of quercetin (hyper-
oside, isoquercetin), derivatives of kaempferol (trifoline)
and unspecified rhamnoglucoside [10].

The analysis of carotenoids in the plant collected from
April to May showed the changes in the content of ana-
lysed bioactive compounds. The amount of p-carotene
ranged from 9.9 to 11.0 mg/100g of the raw material,
depending on the time when the plant was collected,
whereas the amount of xanthophyll was maintained on
the level of 7.3-8.0 mg/100 g. The content of neoxanthin
ranged from 4.1 to 4.7 mg/100 g. The content of lutein was
higher in end May and amounted to 11.9 mg/100 g [21].

Goutweed is also appreciated as a source of vitamins
and macro- and microelements, including iron, copper,
manganese, calcium and potassium. Leaves, in compari-
son with stems, are a richer source of minerals (Zn, Cu,
Cr, Mn, Co and Pb), excluding potassium, whose amount
was twice lower than in stems (3.8 and 7.6 g/100 g of
raw material, respectively) [34]. The plant contains
0.21-0.22 g/100g magnesium and also zinc (3.9 mg in
leaves and 2.4 g in stems), manganese (3.2 mg in leaves
and 2.0 mg in stems) and copper (0.37 mg in leaves and
0.19 mg in stems). In Debia [12] studies, the fluoride
content in the infusions from this plant was meas-
ured. The concentration of fluoride in the infusions
was diversified depending on the morphological part
of the plant and the temperature of water used to pre-
pare the infusions. The lowest content of this element
was observed in rhizome infusions (0.057+0.004 mg/L),
and the highest in seed infusions (0.333+0.045 mg/L). In
both cases the infusions were prepared with water at
80°C. The statistical analysis of the results showed that
both the morphological part of plant and water tem-
perature had an influence on the content of fluoride in
the infusions [12]. Ascorbic acid, tocopherols and carbo-
hydrates (glucose, fructose) were already measured in
A. podagraria L. [21, 27, 43]. In rhizomes, a high concen-
tration of lectins, a group of proteins or glycoproteins
binding carbohydrates, was also observed [36].
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PROPERTIES AND FOLK USE OF THE PLANT

ANTIMICROBIAL PROPERTIES

Aegopodium podagraria in folk medicine was used from
ancient times, mainly in treatment of rheumatic diseases,
gout and sciatica [17]. The plant has calming, diuretic,
anti-inflammatory and antimicrobial properties [45]. Tea
from dried leaves is a medicine recommended for the
treatment of gout, haemorrhoids, inflammatory states
of kidneys and bladder, auxiliary in nephrolithiasis and
to improve metabolism. Fresh leaves administered on
a wound facilitated quicker healing [45, 55]. Goutweed
has not only therapeutic but also culinary significance.
Young sprouts of goutweed were eaten in spring, cooked
in soups, often with other plants. Most reports on gout-
weed consumption originate from the region currently
belonging to Belorussia, Ukraine, Estonia, Scandinavian
countries but also from Poland [28, 29, 44, 46].

ANTI-INFLAMMATORY PROPERTIES

The extracts at the concentration of 10mg/ml from
rhizomes, stems, leaves and flowers were analysed for
anti-inflammatory properties. The following solvents
were used: water, methanol, hexane, acetone, dichloro-
methane and ethyl acetate. Falcarinol was extracted
from plant material and its properties on the inhibition
of inflammatory state enzyme, COX-1 (cyclooxygenase
1) were tested. It was proved that this substance had
a 30-fold higher inhibitory effect on COX-1 than indo-
methacin, which is a synthetic drug used as an anti-
inflammatory agent. IC_; value for the extract was only
0.3 uM, whereas for indomethacin 9 uM [39]. The high-
est inhibition was noted for hexane extract from flow-
ers. High level of falcarinol was observed in flowers
during blooming, which could be related to protective
effect of this compound during initial development of
flowers. Later, the level of falcarinol decreased, there-
fore it is crucial to use anti-inflammatory potential of
the flowers in initial period of blooming [39]. It was
shown that falcarinol inhibits the synthesis of COX-1,
thus the extract of the plant may be used in the treat-
ment of the diseases linked to inflammation. The results
of Fujimoto et al. (1998) [14] suggest that falcarinol
(panaxynol) has the potential to inhibit PGDH activity
in gastric mucosa, possibly as a result of pharmacolo-
gical activity. At concentrations 25-200 uM falcarinol
had no effect on the synthesis of prostaglandins (E2,
F2a and D2) from exogenous arachidonic acid in the
microsomal fraction of the gastric mucosa whereas at
range from 25 to 200 uM it dose-dependently inhibited
the activity of 15-hydroxyprostaglandin dehydroge-
nase (PGDH). IC50 was approximately 25 uM. Inhibition
of PGDH by falcarinol was non-competitive with regard
to NAD+ and prostaglandin E2 [14].

However, it is important to test the effect of goutweed
extracts on the activity of other enzymes engaged in
inflammatory processes, including cyclooxygenases 2 or
lipoxygenases 5.

Goutweed extracts exhibit antibacterial and antifungal
properties. Available literature reports on weak antibac-
terial properties of goutweed extracts on Staphylococ-
cus aureus, Staphylococcus epidermidis, Bacillus subtilis and
Pseudomonas aeruginosa [20, 32, 33]. It was also shown
that extracts had antifungal activities. Delayed growth
of pathogens was noted in case of Fusarium culmorum
strains and Rhizoctonia sp., stronger growth inhibition
in case of Heterobasidion annosum, and the strongest
inhibition in case of Phytophthora sp. no inhibition was
observed for Botrytis cinerea [31, 33]. In studies by Ste-
fanovic et al. (2009) the strongest effect was exhibited by
ethanol extract - MIC 5 mg/ml, whereas water extract
did not have antibacterial properties [45]. The antibac-
terial activity in vitro of water, ethanol and ethyl acetate
extracts was also examined against 6 strains of bacte-
ria. Antibacterial properties were determined by disc-
diffusion and serial dilution methods. Based on minimal
inhibitory concentrations (MIC) it was determined that
ethanol extract showed the highest antimicrobial activ-
ity (1.25-5 mg/ml). Among the tested bacteria, the most
susceptible were Enterobacter cloacae, Klebsiella pneumo-
niae and Pseudomonas fluorescens strains, whereas the
most resistant was Staphylococcus aureus. Also, the inter-
actions between ethanol extract and antibiotics - strep-
tomycin and chloramphenicol, were examined. It was
determined that the interactions between analysed
parameters in people were synergistic, additive and neu-
tral with respect to tested bacterial strains. Synergism
was noted in case of Bacillus subtilis strains [45]. Jakub-
czyk et al. (2018) showed that all tested extracts show
inhibiting activity against reference and clinical strain
of S. aureus with MIC value 64 mg/ml. Ethanolic extracts
from Aegopodium podagraria L. because of the inhibiting
activity can be helpful as addition to preparations used
in the treatment of staphylococcal infections [20].

Studies suggest that coumarins, but also essential oils
and flavonoids contained in goutweed, affect the plant’s
antibacterial and antifungal properties [32, 33, 40]. Based
on available literature it may be deduced that goutweed
extracts varied in antimicrobial activity [13, 32, 33, 45].
This can be caused by extraction conditions, time and sol-
vents used, let alone geological and climate factors, which
affect the composition and properties of goutweed.

EFFECT ON NERVOUS SYSTEM

In the study on mice, the protective effect of water
extract and ethanol tincture (containing 70% alcohol)
from aerial parts of goutweed was examined on anaes-
thesia (caused by ethanol and thiopental). The extract
from Aegopodium podagraria L. at the dose of 1 g/kg sig-
nificantly reduced the time of anaesthesia induced by
ethanol in male mice, however, the same effect was
not observed at the dose of 100 mg/kg. No reduction
of sleep induced by thiopental (sleep-inducing drug)
was observed. The tincture did not affect the course of
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ethanol-induced anaesthesia but significantly reduced
the time of sleep caused by thiopental in males (at the
dose of 1 ml/kg, but not at 5 ml/kg). Therefore, a pro-
tective activity of the extract was shown against the
ethanol, and in case of the tincture - against the sleep-
inducing drug [47]. The protective effect on central
nervous system may be provided by such flavonoids
present in goutweed as quercetin, kaempferol, gluco-
sides and hydroxycinnamic acid, belonging to phenolic
acids [40]. The mechanism of the activity of the extract
and tincture is different, which may be caused by differ-
ent chemical composition resulting from other methods
used in extract and tincture preparation.

In another study, the effect of the extract (100 mg/kg
and 1g/kg) and tincture (1 and 5 ml/kg) from Aegopo-
dium podagraria L. was examined on physical endur-
ance and the level of depression in rats and mice [46].
Reserpine-induced model of depression was used. In
both studies the goutweed extract is able to increase
the physical endurance, exert a moderate positive
effect on cognitive functions in mice (but not in rats)
without any significant changes in the level of depres-
sion. The goutweed tincture worsens the results of
the extrapolation escape test in the dose of 1 ml/kg,
does not change them in the dose of 5 ml/kg and does
not influence on the level of depression and physical
endurance in both doses [46, 47].

The above studies show that the preparations from Aego-
podium podagraria affect nervous system, but further
studies are needed to confirm the mechanisms of their
action.

ANTIOXIDATIVE PROPERTIES

Aegopodium podagraria contains numerous biologically
active substances with wide spectrum of activity. How-
ever, in available literature there is little information on
antioxidative properties of this plant.

Antioxidative potential of the extracts from goutweed
was assessed spectrophotometrically using ABTS and
DPPH methods. The solvents used were chloroform,
ethanol and ethyl acetate, and the final concentration
of tested extracts was 1 mg/ml. The highest antioxid-
ative potential (DPPH) was obtained for ethanol extract,
where EC,  was 66.135 + 1.6 ug ml™. For goutweed
extracts this value was 25-125 ug ml 1. The extracts pre-
pared using chloroform and ethyl acetate showed weak
antioxidant activity, less than 20% of inhibition of DPPH
and ABTS radicals [56]. It was thus confirmed that eth-
anol extract had antioxidative activity. The mechanism
influencing those properties and the effect of certain
parts of the plant remain unknown. Acquiring more
knowledge in this area would enable to use goutweed as
a safe diet supplement supporting antioxidative system
of the organism and the use of its properties in treat-
ment and prevention of many diseases linked to oxidat-
ive stress, including inflammation or atherosclerosis.

EFFECT ON METABOLIC DISEASES

In the study performed by Tovchiga [48, 49, 50, 53] the met-
abolic effect of goutweed preparations was tested on the
activity of metformin - antihyperglycemic agent used in
people suffering from type 2 diabetes and dexamethasone
- atype of corticosteroid medication, used in the treatment
of many conditions, including rheumatic problems.

The metformin increases the glucose transporters
(GLUT) transport abilities over a plasma membrane. It
also exhibits a mild positive effect on lipid profile. Com-
bination of the drug with plant material showing syn-
ergistic effect would enable to reduce the dose of the
drug. In the study, the effect of tinctures on glycae-
mia and lipid profile was examined in rats who were
given metformin and dexamethasone. In these stud-
ies used intact control and the test groups were given:
metformin, dexamethasone + tap water, dexametha-
sone + metformin, dexamethasone + goutweed tincture
(1 ml/kg), dexamethasone + metformin + goutweed
tincture (1 ml/kg). Dexamethasone was used to induce
a type 2 diabetes model. For 5 days dexamethasone was
used in concentration of 5 mg/kg, whereas the concen-
tration of metformin was 50 mg/kg. Insulin tolerance,
glucose level and triacylglycerols, total cholesterol,
HDL and LDL concentrations were analysed. It was con-
firmed that goutweed tincture increased sensitivity of
rats to insulin and positively affected glucose level. In
case of dyslipidaemia induced by dexamethasone, after
administering the tincture the LDL fraction decreased,
HDL fraction increased, and total cholesterol and tria-
cylglycerols levels were reduced [50]. Normoglycae-
mic effect may be linked to the presence of chlorogenic
acid and ferulic acid in the tincture, which have a syn-
ergistic effect on metformin. Chlorogenic acid is a bio-
active compound facilitating reduction of obesity [8]. It
increases the expression of GLUT4 via a pathway inde-
pendent on PI3K kinase, whereas the activity of ferulic
acid is PI3K - dependent [38]. Thus, it can be stated that
molecular mechanism in case of these relations is differ-
ent and requires further studies.

In further studies the relation between the dose of gout-
weed extract and tincture was assessed on the meta-
bolism of glucose in rats who were given metformin.
The tincture showed hypoglycaemic effect in rats after
administration of single doses of 0.5, 1.0 and 5.0 ml/kg,
whereas the extract (100, 250, 500 mg/kg and 1.0g/kg)
did not produce such effect. The results of correlation
analysis indicated that there is some relation between
the effect of the extract on electrolyte homeostasis and
glucose metabolism, as well as between the activity of
the preparations on uric acid and glucose level. The tinc-
ture at the doses of 0.5 and 1.0 ml/kg did not block the
effects of metformin and did not increase its influence
on excessive reduction of glucose level in blood. In glu-
cose tolerance test, the tincture at the dose of 1.0 ml/
kg (but not 0.5 ml/kg) together with metformin reduced
effective dose of the drug from 400 mg/kg to 200 mg/kg.
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In contradiction to the extract, the tincture from gout-
weed shows hypoglycaemic effect, dependent on the
dose, and seems to be a promising choice in connection
with metformin [49].

The nephroprotective and hepatoprotective effects of
the goutweed extracts were also confirmed [2, 3, 51, 54].

Preparations from goutweed seem to have the use in the
treatment and prophylaxis of metabolic diseases, e.g.
dyslipidaemia, type 2 diabetes. It is advisable to perform
a more detailed analysis on the interactions of Aegopo-
dium podagraria with metformin.

ANTI-GOUT ACTIVITY

It is worth mentioning the positive effect of the extract
on kidney functioning proved in scientific research, as
well as its possible use as a potassium supplement which
can be used in the treatment of gout and other dis-
eases [3, 4, 24, 48].

The anti-gout activity is of special interest because the
Latin species name was given to the plant by Linnaeus just
in accordance with its use in gout and the diseases with
similar symptomatology [1, 11, 22]. This is related to many
factors, including excretory kidney function or inflammat-
ory properties. Besides, hyperuricemia and gout preva-
lence is substantial and is constantly increasing in many
parts of the world. The spectrum of drugs normalizing
uricemia is not wide, and the treatment of asymptomatic
hyperuricemia remains to be problematic since standard
pharmacotherapy is not recommended. At the same time,
such components of goutweed as hydroxycinnamic acids
are able to inhibit xanthine oxidase, flavonoids have the
same effect and can exert uricosuric action etc.

In study of Tovchiga [48] using five groups of rats (intact
control, dexamethasone (untreated), dexamethasone
+ metformin, 50 mg/kg; dexamethasone + A. podag-
raria tincture, 1 ml/kg intragastrically; dexamethasone
+ metformin, 50 mg/kg intragastrically + A. podagraria
tincture, 1 ml/kg intragastrically.), the influence of gout-
weed tincture was tested on the metabolism of purines
and liver state in rats treated with dexamethasone. Body
mass, total level of proteins, albumin and activity of ala-
nine aminotransferase (ALT) was determined, as well as
the activity of aspartate aminotransferase (AST), alka-
line phosphatase and gamma-glutamyltransferase in
plasma, and the concentration of uric acid and urea in
plasma and urine. The administration of metformin and
tincture reduced the activity of ALT and increased urea
clearance. In comparison with metformin, goutweed
limited the increase in albumin level caused by dexa-
methasone and reduced De Ritis ratio. Normalization of
uric acid excretion was seen only as a tendency in rats
receiving the tincture per se, while body mass decreased
in all of the treated groups. It was shown that the tinc-
ture partially increased the effectiveness of metformin,
which was given in a comparatively low dose [48].

In another study, the effect of goutweed together with
metformin was assessed on the functions of kidneys and
mineral metabolism in rats treated with dexametha-
sone. The combination of metformin with the tincture
resulted in reduced proteinuria and normalization of
potassium level in blood. The results of the study con-
firmed the purpose of combining the tincture with met-
formin [52]. The tincture in combination with metformin
did not show any adverse effects on kidneys function.
This resulted from stable kidneys functional markers
(ALT), protein excretion, creatinine, glomerular filtra-
tion rate (GFR), including sodium transport indexes, as
well as the content of electrolytes in plasma [52].

In study of Koyro diuretic and uricosuric activity of the
goutweed flower essential oil in a dose of 1 ml/kg has
been determined. It has been shown that the single dose
increases creatinine, urea and uric excretion with the urine
volume being unchanged. During the administration of the
preparation, a diuretic effect appears, creatinine excretion
returns to the initial state while urea and uric acid excre-
tion decreases. Thus, the essential oil may be involved in
the diuretic and uricosuric activity of goutweed [23].

Goutweed preparations already used in folk medicine,
through anti-inflammatory effects and the influence of
kidney functions can be successfully use in modern phy-
totherapy as a support for the treatment of many dis-
eases, for example gout.

Preparations from goutweed seem to have the use in
the treatment and prophylaxis of metabolic diseases,
e.g. dyslipidaemia or type 2 diabetes. It is advisable to
perform a more detailed analysis on the interactions of
Aegopodium podagraria with metformin.

CYTOTOXIC PROPERTIES AND SAFETY OF PREPARATIONS
FROM AEGOPODIUM PODAGRARIA

Aegopodium podagraria as a natural plant produce may be
avaluable source of bioactive compounds facilitating the
activity of our organism. Low level of toxicity of gout-
weed preparations was experimentally confirmed [25,
54]. Wide range between the therapeutic and toxic doses
for the main active compound - falcarinol, allows to use
the produce without the risk of side effects [26]. Stud-
ies on falcarinol confirmed cytotoxic effect in case of
some tumour lines, however, these were not the stud-
ies performed using goutweed extracts but only the sub-
stance isolated from other plant species [9]. Despite the
research on the toxicity of falcarinol present in other
plant species of Apiaceae family [9] there are no reports
on the effects of goutweed extracts on particular cyto-
toxic parameters examined in vitro and in vivo.

CONCLUSIONS

Nowadays, the position of complementary unconven-
tional medicine is stable and growing stronger. Plants
used in phytotherapy are a valuable source of natural
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compounds having many pro-healthy properties. One
of the advantages of many herbs is their prevalence,
easy cultivation and the use of simple technological
methods for their processing. Aegopodium podagraria,
a plant forgotten in contemporary phytotherapy, is an
easy to obtain and promising plant with huge thera-
peutic potential. Rich content of bioactive compounds
present in aerial parts and roots warrants, among oth-
ers, the anti-inflammatory or antimicrobial properties
of the plant. In recent years the scientists mainly have
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