Available online at www.sciencedirect.com

ScienceDirect

Phytomedicine

2 i s
ELSEVIER Phytomedicine 13 (2006) SV 20-35

www.elsevier.de/phymed

The active components and the pharmacological multi-target
principle of STW 5 (Iberogast™)

T. Wegener®, H. Wagner™*

#Consulting Herbal Medicinal Products, Zeisigstr. 9, 33378 Rheda-Wiedenbriick, Germany
®Department of Pharmacy, Center for Pharmaresearch, Ludwig-Maximilians-University, Butenandtstr. 5-13,
81377 Munich, Germany

Abstract

The therapeutic equivalence of the multi-herbal drug combination STW 5 (Iberogast ®) with two synthetic standard
drugs can be explained by an additive or overadditive pharmacological synergism. A review of the different chemical
constituents contained in this fixed combination of nine herbal drug extracts and their dominant mechanisms of action
shows that they correlate very well with the clinically relevant overall pharmacological profile of the multi-herbal drug
combination. This comprises modulatory effects on gastro-intestinal motility, anti-inflammatory action, inhibitory
effects on gastric acid production and anti-oxidative and radical-inhibiting properties. As a multi-drug preparation
with a multitude of therapeutic targets relevant in functional gastrointestinal diseases, its pharmacological profile of
action in accordance with the multi-target principle.
© 2006 Elsevier GmbH. All rights reserved.

Keywords: Pharmacologically active constituents of STW 5 (Iberogast™); Relevance for therapy of functional dyspepsia (FD) and
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Introduction

A herbal medicinal preparation derived from several
herbal plant extracts contains a large number of
secondary phytochemical compounds, which is consid-
erably higher than that of an extract derived from a
single drug. Such a combination of many constituents
was therefore to be expected for STW 5 (Iberogast®™)
containing extracts from nine herbal drugs (Fig. 1).

As in earlier times only those compounds present in
higher concentrations in a drug could be identified,
research focussed on these main constituents with regard
to chemical standardisation and pharmacological test-
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ing, even if it was not sure whether they included the
main therapeutically relevant active ingredients of the
extract. So they often could be only described as marker
substances. Nowadays, it is known from numerous
preclinical and clinical studies carried out with plant
extracts that an entire extract in most cases has a better
efficacy than one single main constituent isolated from
such an extract. So it can be concluded, that in the
pharmacological overall effects and the therapeutic
efficacy of multi-extract preparations also numerous
other constituents must be involved synergistically.
Experimental studies with different combinations of
active ingredients have demonstrated that such syner-
gistic effects can be additive or superadditive (Wagner,
2006). The assumption that a superadditive effect is
involved in the case of STW 5 is supported by the fact
that the multi-extract preparation showed therapeutic
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Fig. 1. The herbal components of STW 5 (Iberogast®) are (left column) greater celandine (Chelidonium majus L.), peppermint
(Mentha piperita L.), caraway (Carum carvi L.), (middle column) liquorice (Glycyrrhiza glabra L.), bitter candytuft (Iberis amara L.),
chamomile (Matricaria recutita L.), (left column) milk thistle (Silybum marianum L.), lemon balm (Melissa officinalis), angelica

(Angelica archangelica L.).

equivalence in comparative studies with two synthetic
standard preparations (Nicolay, 1984; Rosch et al.,
2002, 2006).

This result can only be explained when several active
components of the preparation are acting synergistically
and contributing to the overall effect and if it can be
assumed that these individual components act on
different pharmacological targets (Wink, 2005). At
present, it is in detail not understandable how these
synergistic effects arise in detail. Therefore, it is also not
possible to theoretically predict the expected overall
effect of a herbal drug or combination of drugs based on
the known effects of distinct substances in the entire

preparation. Also the rule applies that the effect of the
entire preparation is greater than the sum of the effects
of each single distinct substances. Future research on the
reasons for such synergistic effects will at first have to
elucidate what pharmacological and therapeutic con-
tributions each distinct active component of an extract
preparation provides and, secondly, which chemical
substances or substance groups from the extracts are
responsible for which specific pharmacological effects.
This means to relate the pharmacological profile of an
extract or a combination of extracts to the multi-
causality of a disease state, which is a confirmation of
the multi-target principle at the same time. When these
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different single effects of the preparation are known, this
has to be standardised in order to ensure reproducible
pharmacological and therapeutic results. Concerning
the combination product STW 5 the different extracts
contained in the combination must be standardised in
terms of their pharmacologically relevant components
and properties. This strategy has been employed in the
pharmacological research on STW 5 and on the extracts
contained.

As a result of these investigations, a total of five
predominating pharmacological actions were deter-
mined, as is shown in the following single contributions
in this supplementary volume. All these actions show a
direct therapeutic relationship to the symptoms of
functional gastro-intestinal diseases.

They include

a tonicising, prokinetic action,

a gastro-intestinal spasmolytic action,

an anti-secretory action,

an anti-inflammatory action and

an anti-oxidative as well as a radical-inhibiting
action.

Extensive literature research was carried out (e.g. via
MEDLINE and EMBASE) to list the known chemical
constituents of the drugs from STW 5 (Table 1) and to
relate them to three main pharmacological actions
(Tables 2-4).

Constituents and substance classes from the
herbal drugs in STW 5

All herbal drugs contained in STW 5 have been very
well investigated analytically. So, as was to be expected,
a large number of secondary chemical constituents could
be identified for each of the nine drugs. A total of more
than 350 distinct chemical compounds, including about
200 with known pharmacological activity, were found
and classified into substance classes. Table 1 lists
substance classes and numbers of chemical compounds,
which have been identified for the different drugs, and
mentions characteristic compounds.

The following five main substance classes dominate in
the nine plant drugs based on the data found in the
literature:

e terpenes (including sesquiterpenes, monoterpenes; in
almost all drugs),

e volatile oil (in almost all drugs),

® coumarins (in some of the drugs),

o flavonoids with almost all subclasses (in all drugs)
and

® phenol carboxylic acids (in almost all drugs).

Substance groups, which have been linked to
adverse effects at very high doses, were only mentioned
for one or two drugs, each. These are the alkaloids
(in  Chelidonium  majus), dihydrofuranocoumarins
(in Angelica archangelica) and the sesquiterpene lactones
(in  Angelica archangelica and Matricaria recutita).
So these substance groups combine in a subadditive
way in terms of possible combined effects within the
combination.

Prolonged application of high doses of Chelidonium
extracts has been linked to some rare cases of
reversible hepatotoxic reactions, which have been
attributed to the alkaloid content of the drug. As
most of these cases were reported from patients
with pre-existing biliary complaints, causality is
under discussion (Nahrstedt and Weber, 2005).
In doses of Chelidonium alkaloids as low as those
applied with STW 5, or even more than 10-fold
higher, no such cases have ever been reported. Tox-
icological data do not point to any remarkable toxicity
or specific hepatotoxic potential after acute or pro-
longed oral application of Chelidonium alkaloids (Becci
et al., 1987; Kosina et al., 2003) in doses several orders
of magnitude higher than those applied in therapy with
STW 5.

Angelicae radix contains furanocoumarins, mainly
xanthotoxol, for which phototoxicity has been
reported after application of high doses of about
1 mg/kg b.w. and intensive UV A irradiation (Teuscher
and Lindequist, 1994). These doses are more than
three orders of magnitude above doses, which can be
achieved by therapeutic doses of STW 5. This is in
accordance with animal studies showing LDs,
values several orders of magnitude above those used
with STW 5 in acute testing in rats and mice (Sethi et al.,
1992) as well as chronic testing in rats over 6 month
(Teuscher and Lindequist, 1994). Moreover sesquiter-
penlactone levels are very far below toxicological
relevance in doses of Angelica as well as Matricaria
extracts applied with STW 5, so relevant additive effects
are unlikely.

Additive effects therefore are not to be expected in
substance classes with possible toxicological relevance,
and indeed STW 5 has a very favourable safety profile
(Rosch et al., 2006). For the pharmacologically relevant
other substance classes, which generally show a broad
spectrum of action, supraadditive effects can be
assumed.

Pharmacological actions of phytochemical
compounds from the drugs contained in STW 5

The structured evaluation of the pharmacological
literature yielded numerous information concerning the
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effects of the individual substances. The following main
pharmacological effects were found:

e Motility modulating effects (Table 2).
e Anti-inflammatory effects (Table 3).
e Anti-oxidative and radical-inhibiting effects (Table 4).

These effects are dealt with in detail in the following.
Only those substances are included in the Tables 24, for
which published data on the appropriate actions are
available.

Modulating effects on gastro-intestinal motility

Motility modulating effects have been reported from
in vitro studies from a total of at least 7 substance
classes. Spasmolytic and antispasmodic effects are
subsumed under this topic.

Volatile oil (as drug-specific oils, for 5 drugs),
sesquiterpenes with subclasses (for 5 drugs), coumarins
(for 2 drugs), flavonoids with subclasses (for 3 drugs),
monoterpenes (for 5 drugs) and phenol carboxylic
acids (for 4 drugs) can be given as predominating
substance classes from STW 5 known to have effects
on gastro-intestinal motility. The substance classes of
the alkaloids and the bisabols (as subclass of the
sesquiterpenes), were found for only one drug each,
and other substance classes were only mentioned in
isolated cases.

The spasmolytic effects were investigated in isolated
ileum in almost all studies, using papaverine as reference
substance in most cases. In some studies, an electrical or
chemical pre-contraction was induced in order to thus
elucidate the antispasmodic properties.

Motility modulating effects have been shown phar-
macologically for the combination STW 5 as dual
mechanism of action in the intestine, relaxing in spastic
intestine (Hagelauer et al., 2005; Heinle et al., 2006;
Yuece et al., 2006; Michael et al., 2006) and tonicising in
atonic intestine (Okpanyi et al., 1993; Ammon et al.,
2006), and as region specific effects, relaxing gastric
corpus and fundus and tonicising the antrum (Sche-
mann et al., 2006). This region specific effect in stomach
has also been confirmed in vivo by clinical pharmaco-
logical data (Pilichiewicz et al., 2006). In therapy, they
are involved in its action regarding functional gastro-
intestinal diseases, as these are characterised predomi-
nantly by motility disorders (Allescher, 2006). The
literature data on the spasmolytic and antispasmodic
effects of the phytochemical compounds contained in
STW 5 can be related to its mechanisms of action. A
motility modulating effect of STW 5 is thus plausible
from the pharmacological properties of the contained
substances.

Anti-inflammatory effects

Anti-inflammatory or antiphlogistic properties have
been reported from in vitro and in vivo studies from a
total of at least 7 substance classes.

Flavonoids with subclasses (for 5 drugs), sesquiter-
penes with subclasses (for 5 drugs), coumarins (for 4
drugs), monoterpenes (for 4 drugs) and phenol car-
boxylic acids (for 4 drugs) have to be mentioned as the
predominating substance classes in several drugs. In
addition, there are alkaloids and cucurbitacines for 1
drug in each case. Other substance classes are to be
mentioned in isolated cases.

The anti-inflammatory effects were examined and
demonstrated in vitro as well as in vivo (in the majority
of cases) in the studies, using scientifically accepted
methods. The in vitro methods used included among
others the measurement of liberated inflammation
mediators by lipopolysaccharide (LPS)-stimulated
macrophages and the activities of 5-lipoxygenase (5-
LOX) or 12-LOX and cyclooxygenase (COX). The rat
paw oedema test, the 12-o-tetradecanoylphorbol-13-
acetate (TPA)-induced mouse ear oedema, the croton
ear oedema test and the UV erythema test were used
among others in vivo.

The anti-inflammatory effects shown for the combi-
nation STW 5 (Khayyal et al., 2001, 2006; Germann
et al., 2006; Michael et al., 2006) can thus be convin-
cingly related to the activities of the single substances
contained in this combination and to their reported anti-
inflammatory or antiphlogistic effects and are thus
plausible also from the activities of these substances.

Anti-oxidative and radical inhibiting effects

Anti-oxidative or radical inhibiting effects were
reported from experimental in vitro studies for a total
of about 7 substance classes. These effects are of
possible relevance to anti-ulcerative, ulcer-protective
and anti-inflammatory effects.

As expected, the flavonoids with subclasses (for 7
drugs) and the phenol carboxylic acids (for 4 drugs) are
the predominating substance classes in several drugs.
Furthermore, monoterpenes (for 2 drugs), coumarins
(for 4 drugs) and volatile oil (for 2 drugs) are listed in
addition to other individual representatives.

Accepted and reproducibly described models were
used in the experimental studies, such as the lipid
(per)oxidation, the inhibition of 1,1-diphenyl-2-picryl-
hydracyl (DPPH) radicals and the inhibition of low-
density lipoprotein (LDL) oxidation.

A contribution of the antioxidative actions reported
for the components to the effect of STW 5 appears
plausible in particular due to the involvement of radical
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related processes in inflammation. The antiinflamma-
tory action shown for STW 5 (Schempp et al., 2006,
Germann et al., 2006) is in accordance with these data
(Saller et al., 2002).

Summary and conclusion

STW 5 (Iberogast™) is a combination of nine herbal
drugs containing many different phytochemical sub-
stances. The properties of similarly acting substance
groups complement each other and contribute all to
varying degrees to the overall pharmacological activity
profile of the combination.

The superior adaptation of the profile of action of the
combination to its therapeutic indication is the
supposed cause for the advantages in comparison to a
mono preparation. While a single extract can be
optimized to give the desired therapeutic effect only to
a limited degree, e.g. by means of plant cultivation or
pharmaceutical modifications (as the choice of the
extraction medium), a combination of several extracts
can be specifically modified to provide an optimized
efficacy and safety profile for a certain indication.
As it is shown by the analysis of the pharmacological
data on the substance classes contained in STW 5,
there are nevertheless no principial but only gradual
pharmacological differences between a single drug
and a combination of several different drugs. As might
be seen in the pharmacological profile of action
of STW 5, more combination partners can provide a
better adaption of the action profile for an indication.
This can be a decisive therapeutic advantage
particularly for certain complex, multifactorial disease
syndromes such as those of functional gastro-intestinal
diseases.

Reviews or monographs such as those of the
former Commission E of the Federal German Health
Ministry are of use in characterizing the safety of
the drugs, however, they often provide only very
limited assistance in an attempt to characterize
the pharmacological overall effects of combinations.
It is therefore of primary importance to elucidate
the pharmacological and toxicological properties of
the combination in the first place. This has been carried
out for STW 5 in a comprehensive manner
20006).

As already mentioned above, the following effects
have been demonstrated for STW 5 up to now using
accepted standard models of pharmacological research:

e gastro-intestinal spasmolytic action,

® tonicising prokinetic action,

e inhibition of gastric acid production,

e antiulcerogenic effects as well as

e anti-inflammatory or antiphlogistic effects.

The summarized listing of the single substances to be
expected or found in STW 5 and the effects described for
them results in an overall picture of a medicine active in
irritable stomach and irritable bowel syndrome. Of the
effects known for the phytochemical components of
STW 35, those effects were most often mentioned which
are logically related to the above-mentioned motility
modulating, anti-inflammatory, anti-oxidative and radi-
cal inhibiting effects of STW 5.

The combination of the nine drugs in STW 5
(Iberogast™) can therefore be regarded as reasonable
from a pharmacological perspective, targeting a multi-
tude of mechanisms relevant in the therapy of functional
dyspepsia and irritable bowel syndrome according to the
multi-target principle.

Acknowledgements

Thanks to Mrs. Diana Long for her valuable
assistance by the responsible administration of the
literature database.

References

Abad, M.J., de las Heras, B., Silvan, A.M., et al., 2001. Effects
of furocoumarins from Cachrys trifida on some macro-
phage functions. J. Pharm. Pharmacol. 53 (8), 1163-1168.

Achterrath-Tuckermann, U., Kunde, R., Flaskamp, E., Isaac,
0., Thiemer, K., 1980. Pharmacological investigations on
camomile constituents, V: investigations of the spasmolytic
action of camomile constituents and Kamillosan on
isolated guinea pig ileum. Planta Med. 39, 38-50.

Adjangba, M.S., Asomaning, W.A., Barranco, A., Bone, R.T.,
Phillips, W.R., 1975. Pharmacological activity of coumarins
isolated from Afraegle paniculata; Part II. West Afr.
J. Pharmacol. Drug Res. 2 (2), 83-86.

Aggag, E., Yousef, R.T., 1972. Study of antimicrobial activity
of chamomile oil. Planta Med. 22, 140-144.

Allescher, H.D., 2006. Functional dyspepsia—a multi-causal
disease and its therapy. Phytomedicine 13 (Suppl. V), 2—-11.

Ammon, H.P.T., Kaul, R., 1992. Kamille: pharmakologie der
kamille und ihrer inhaltsstoffe. Deut. Apotheker. Zeitung
132 (Suppl. 27), 1-26.

Ammon, H.T., Sabieraj, J., 1996. Mechanismus der antiphlo-
gistischen Wirkung von Kamillenextrakten- und Inhalts-
stoffen. Deut. Apotheker. Zeitung 136, 1821-1833.

Ammon, H.P.T., Kelber, O., Okpanyi, S.N., 2006. Spasmoly-
tic and tonic effect of Iberogast (STWS) in intestinal
smooth muscle. Phytomedicine 13 (Suppl. V), 67-74.

Andreasen, M.F., Landbo, A.K., Christensen, L.P., et al.,
2001. Antioxidant effects of phenolic rye (Secale cereale L.)
extracts, monomeric hydroxycinnamates, and ferulic acid
dehydrodimers on human low-density lipoproteins.
J. Agric. Food Chem. 49 (8), 4090-4096.

Areias, F.M., Rego, A.C., Oliveira, C.R., Seabra, R.M.,
2001. Antioxidant effect of flavonoids after ascoroate/



30 T. Wegener, H. Wagner / Phytomedicine 13 (2006) SV 20-35

Fe(2 +)induced oxidative stress in cultured retinal cells.
Biochem. Pharmacol. 62 (1), 111-118.

Aviram, M., Fuhrman, B., 1998. Polyphenole flavonoids inhibit
macrophage-mediated oxidation of LDL and attenuate
atherogenesis. Atherosclerosis 137 (Suppl.), 45-50.

Baccard, N., Mechiche, H., Nazeyrollas, P., et al., 2000.
Effects of 7-hydroxycoumarin (umbelliferone) on isolated
perfused and ischemic-reperfused rat heart. Arzneim-
Forsch. 50 (10), 890-896.

Balanehru, S., Nagarajan, B., 1991. Protective effect of
oleanolic acid and ursolic acid against lipid peroxidation.
Biochem. Int. 24 (5), 981-990.

Baricevic, D., Sosa, S., Della Loggia, R., et al., 2001. Topical
anti-inflammatory activity of Salvia officinalis L. leaves: the
relevance of ursolic acid. J. Ethnopharmacol. 75 (2-3),
125-132.

Becci, P.J., Schwartz, H., Barnes, H.H., et al., 1987. Short-
term toxicity studies of sanguinarine and of two alkaloid
extracts of Sanguinaria canadensis L. J. Toxicol. Environ.
Health 20, 199-208.

Biesalski, H.K., 1999. Erndhrungsmedizin. 2. Auflage, G.
Thieme, Stuttgart.

Blaschek, W., Ebel, S., Hackenthal, et al., 2004. HagerROM.
Hagers Handbuch der Drogen und Arzneistoffe. Springer,
Heidelberg.

Bosisio, E., Benelli, C., Pirola, O., 1992. Effect of the
flavanolignans of Silybum marianum L. on lipid peroxida-
tion in rat liver microsomes and freshly isolated hepato-
cytes. Pharmacol. Res. 25 (2), 147-154.

Bourne, L.C., Rice-Evans, C.A., 1997. The effect of the
phenolic antioxidant ferulic acid on the oxidation of low-
density lipoprotein depends on the pro-oxidant used. Free
Radic. Res. 27 (3), 337-344.

Brandt, W., 1988. Spasmolytische Wirkung étherischer Ole. Z.
Phytother. 9, 33-39.

Capasso, F., Mascolo, N., Autore, G., Duraccio, M.R., 1983.
Glycyrrhetinic acid, leucocytes and prostaglandins. J.
Pharm. Pharmacol. 35, 332-335.

Carbajal, D., Molina, V., Valdes, S., Arruzazabala, M.L.,
Magraner, J., 1998. Anti-inflammatory activity of D-002:
an active product isolated from beeswax. Prostaglandins
Leukot. Essent. Fatty Acids 59 (4), 235-238.

Carle, R., 2004. Chamomilla. In: Blaschek, W., Ebel, S.,
Hackenthal, E., Holzgrabe, U., Keller, K., Reichling, J.,
Schulz, V. (Eds.), HagerROM. Hagers Handbuch der
Drogen und Arzneistoffe. Springer, Heidelberg.

Cechinel-Filho, V., Vaz, Z.R., Zunino, L., Calixto, J.B.,
Yunes, R.A., 2000. Antinociceptive and anti-oedemato-
genic properties of astilbin, taxifolin and some related
compounds. Arzneim-Forsch. 50 (3), 281-285.

Chang, W.S., Chiang, H.C., 1995. Structure—activity relation-
ship of coumarins in xanthine oxidase inhibition. Antic-
ancer Res. 15, 1969-1973.

Chen, Y.F., Tsai, HY., Wu, T.S., 1995. Anti-inflammatory
and analgesic activities from roots of Angelica pubescens.
Planta Med. 61 (1), 2-8.

Choi, H.S., Song, H.S., Ukeda, H., Sawamura, M., 2000.
Radical-scavenging activities of citrus essential oils and
their components: detection using 1,1-diphenyl-2-picrylhy-
drazyl. J. Agric. Food Chem. 48 (9), 4156—4161.

Dapkevicius, A., van Beek, T.A., Lelyveld, G.P., 2002.
Isolation and structure elucidation of radical scavengers
from Thymus vulgaris leaves. J. Nat. Prod. 65 (6), 892-896.

De la Puerta, R., Martinez, E., Bravo, L., Ahumada, M.C.,
1996. Effect of silymarin on different acute inflammation
models and on leukocyte migration. J. Pharm. Pharmacol.
48, 968-970.

Debelmas, A.M., Rochat, J., 1967. Pharmacologic study of
essential oils: antispasmodic activity of fifty samples.
Plantes Med. Phytother. 1, 23-27.

Dehmlow, C., Murawski, N., de Groot, H., 1996. Scavenging
of reactive oxygen species and inhibition of arachidonic
acid metabolism by silibinin in human cells. Life Sci. 58,
1591-1600.

Deininger, R., 1956. A new method to demonstrate the anti-
inflammatory action of azulene. Arzneim-Forsch. 6, 395.
Della Loggia, R., 1985. Lokale antiphlogistische Wirkung
der Kamillen-Flavone. Deut. Apotheker. Zeitung 125

(Suppl. 1), 9-11.

Englberger, W., Hadding, U., Etschenberg, E., et al., 1988.
Rosmarinic acid: a new inhibitor of complement C3-
convertase with anti-inflammatory activity. Int. J. Immu-
nopharmacol. 10 (6), 729-737.

Fabre, N., Urizzi, P., Souchard, J.P., et al., 2000. An
antioxidant sinapic acid ester isolated from Iberis amara.
Fitoterapia 71 (4), 425-428.

Farag, R.S., el Khawas, K.H., 1998. Influence of gamma-
irradiation and microwaves on the antioxidant property of
some essential oils. Int. J. Food Sci. Nutr. 49, 109-115.

Fernandez, M.A., Saenz, M.T., Garcia, M.D., 1998. Anti-
inflammatory activity in rats and mice of phenolic acids
isolated from Scrophularia frutescens. J. Pharm. Pharmacol.
50 (10), 1183-1186.

Ferrandiz, M.L., Nair, A.G., Alcaraz, M.J., 1990. Inhibition
of sheep platelet arachidonate metabolism by flavonoids
from Spanish and Indian medicinal herbs. Pharmazie 45
(3), 206-208.

Fuchs, J., Milbrandt, R., 1993. Skin antiinflammatory activity
of apigenin-7-glucoside in rats. Arzneim-Forsch. 43,
370-372.

Fuhrman, B., Buch, S., Vaya, J., et al., 1997. Licorice extract
and its major polyphenol glabridin protect low-density
lipoprotein against lipid peroxidation: in vitro and ex vivo
studies in humans and in atherosclerotic apolipoprotein-
deficient mice. Am. J. Clin. Nutr. 66 (2), 267-275.

Garcia-Argaez, A.N., Ramirez, A.T.O., Parra Delgado, H.,
Velazquez, G., Martinez Vazquez, M., 2000. Anti-inflam-
matory activity of coumarins from Decatropis bicolor on
TPA ear mice model. Planta Med. 66 (3), 279-281.

Germann, I., Hagelauer, D., Kelber, O., et al., 2006.
Antioxidative properties of the gastrointestinal phytophar-
maceutical remedy STW 5. Phytomedicine 13 (Suppl. V),
45-50.

Giovannini, L., Migliori, M., Filippi, C., et al., 2002.
Inhibitory activity of the white wine compounds, tyrosol
and caffeic acid, on lipopolysaccharide-induced tumor
necrosis factor-alpha release in human peripheral blood
mononuclear cells. Int. J. Tissue React. 24 (2), 53-56.

Glasser, G., Graefe, E.U., Struck, F., Veit, M., Gebhardt, R.,
2002. Comparison of antioxidative capacities and



T. Wegener, H. Wagner / Phytomedicine 13 (2006) SV 20-35 31

inhibitory effects on cholesterol biosynthesis of quercetin
and potential metabolites. Phytomedicine 9 (1), 33-40.

Gupta, M.B., Bhalla, T.N., Gupta, G.P., Mitra, C.R.,
Bhargava, K.P., 1971. Anti-inflammatory activity of taxi-
folin. Jpn. J. Pharmacol. 21 (3), 377-382.

Hagelauer, D., Kelber, O., Weiser, D., Heinle, H., 2005.
Spasmolytic effect of STW 5 on hydrogen peroxide induced
contractions of mouse ileum in vitro. Gut 54 (Suppl. VII),
A257.

Hahn, R., Nahrstedt, A., 1991. Cinnamic acids and new
caffeoyl glyconic acid esters obtained from the herb of
Chelidonium majus. Planta Med. 57 (Suppl. 2), A119.

Hahn, R., Nahrstedt, A., 1993. Hyddroxycinnamic acid
derivatives, caffeoylmalic and new caffeoylaldonic acid
esters from Chelidonium majus. Planta Med. 59, 71-75.

Hammad, H.M., Abdalla, S.S., 1997. Pharmacological effects
of selected flavonoids on rat isolated ileum: structure—
activity relationship. Gen. Pharmacol. 28 (5), 767-771.

Han, G.Q., Wei, L.H., Li, C.L., Qiao, L., Jia, Y.Z., Zheng,
Q.T., 1989. The isolation and identification of PAF
inhibitors from Piper wallichii (Miq.) Hand-Mazz and
P. hancei Maxim. Yao Xue Xue Bao 24 (6), 438-443.

Han, S.K., Ko, Y.I,, Park, S.J., Jin, I.J., Kim, Y.M., 1997.
Oleanolic acid and ursolic acid stabilize liposomal mem-
branes. Lipids 32 (7), 769-773.

Hinsel, R., Sticher, O., Steinegger, E., 1999. Pharmakogno-
sie—Phytopharmazie. Springer, Berlin.

Hanzlik, P.J., 1920. The pharmacology of chelidonin, a
neglected alkaloid of Chelidonium, or Tetterwort. JAMA
75, 1324-1325.

Hardt, T.J., Ritschel, W.A., 1983. The effect of coumarin and
7-hydroxycoumarin on in vitro macrophage phagocytosis
of latex particles. Methods Findings Exp. Clin. Pharmacol.
5 (1), 39-43.

Héarmaéla, P., Vuorela, H., Toérnquist, K., Kaltia, S., Galam-
bosi, R., Hiltunen, R., 1991. Planta Med. 57, A5S.

Hart, P.H., Brand, C., Carson, C.F., Riley, T.V., Prager, R.H.,
Finlay-Jones, J.J., 2000. Terpine-4-ol, the main component
of the essential oil of Melaleuca alternifolin (tea tree oil),
suppresses inflammatory mediator production by activated
human monocytes. Inflamm. Res. 49 (11), 619-626.

Heilmann, J., Calis, I., Kirmizibekmez, H., Schuhly, W.,
Harput, S., Sticher, O., 2000. Radical scavenger activity of
phenylethanoid glycosides in FMLP stimulated human
polymorphonuclear leukocytes: structure—activity relation-
ships. Planta Med. 66 (8), 746-748.

Heinle, H., Hagelauer, D., Pascht, U., Kelber, O., Weiser, D.,
2006. Intestinal spasmolytic effects of STW 5 (Iberogast)
and its components. Phytomedicine 13 (Suppl. V),
75-79.

Heo, H.J., Cho, H.Y., Hong, B., et al., 2002. Ursolic acid of
Origanum majorana L. reduces a beta-induced oxidative
injury. Mol. Cells 13 (1), 5-11.

Hiller, K.O., Ghorbani, M., Schilcher, H., 1998. Antispasmo-
dic and relaxant activity of chelidonine, protopine coptisine
and Chelidonium majus extracts on isolated guinea pig
ileum. Planta Med. 64, 758-760.

Hirabayashi, T., Ochiai, H., Sakai, S., Nakajima, K.,
Terasawa, K., 1995. Inhibitory effect of ferulic acid and
isoferulic acid on murine interleukin-8 production in

response to influenza virus infections in vitro and in vivo.
Planta Med. 61 (3), 221-226.

Hirota, A., Taki, S., Kawaii, S., Yano, M., Abe, N., 2000.
1,1-Diphenyl-2-picrylhydrazyl —radical-scavenging com-
pounds from soybean miso and antiproliferative
activity of isoflavones from Soybean miso toward the
cancer cell lines. Biosci. Biotechnol. Biochem. 64 (9),
1038-1040.

Jakovlev, V., Schlichtegroll, A., 1969. The anti-inflammatory
action of (-)-a-bisabolol, a major constituent of camomile
oil. Arzneim-Forsch. 19, 615-616.

Jakovlev, V., Isaac, O., Flaskamp, E., 1983. Pharmacological
investigations with compounds of camomile, VI: investiga-
tions on the antiphlogistic effects of chamazulene and
matricine. Planta Med. 49, 67-73.

Jakovlev, V., Isaac, O., Thiemer, K., Kunde, R., 1979.
Pharmacological investigations with compounds of camo-
mile, II: new investigations on the antiphlogistic effects of
(-)-a-bisabolol and bisabolol oxides. Planta Med. 35,
125-140.

Jayaprakasam, B., Seeram, N.P., Nair, M.G., 2003. Antic-
ancer and antiinflammatory activities of cucurbitacins from
Cucurbita andreana. Cancer Lett. 189 (1), 11-16.

Jung, H.A., Park, J.C., Chung, H.Y., Kim, J., Choi, J.S., 1999.
Antioxidant flavonoids and chlorogenic acid from the
leaves of Eriobotrya japonica. Arch. Pharm. Res. 22 (2),
213-218.

Kahkonen, M.P., Heinonen, M., 2003. Antioxidant activity of
anthocyanins and their aglycons. J. Agric. Food Chem. 51
(3), 628-633.

Kelentey, B., 1960. The pharmacology of chelidonine and
sanguinarin. Arzneim-Forsch. 10, 135-137.

Khayyal, M.T., El-Ghazaly, M.A., Kenawy, S.A., et al., 2001.
Antiulcerogenic effect of some gastrointestinally acting
plant extracts and their combination. Arzneim-Forsch.
Drug Res. 51 (2), 545-553.

Khayyal, M.T., Seif-El-Nasr, M., El-Ghazaly, M.A., Okpanyi,
S.N., Kelber, O., Weiser, D., 2006. Mechanisms involved in
the gastro-protective effect of STW 5 (Iberogast) and its
components against ulcers and rebound activity. Phytome-
dicine 13 (Suppl. V), 56-66.

Kimura, Y., Okuda, H., Okuda, T., Hatano, T., Arichi, S.,
1987. Studies on the activities of tannins and related
compounds, X: effects of caffeetanins and related com-
pounds on arachidonic metabolism in human polymorpho-
nuclear leukocytes. J. Nat. Prod. 50, 392-399.

Ko, F.N., Wu, T.S., Liou, M.J., Huang, T.F., Teng, C.M.,
1992. Vasorelaxation of rat thoracic aorta caused by
osthole isolated from Angelica pubescens. Eur. J. Pharma-
col. 219 (1), 29-34.

Kong, L.D., Abliz, Z., Zhou, C.X., 2001. Glycosides and
xanthine oxidase inhibitors from Conyza bonariensis.
Phytochemistry 58 (4), 645-651.

Kono, Y., Kobayashi, K., Tagawa, S., et al., 1997. Anti-
oxidant activity of polyphenolics in diets: rate constants of
reactions of chlorogenic acid and caffeic acid with reactive
species of oxygen and nitrogen. Biochim. Biophys. Acta
1335 (3), 335-342.

Kono, Y., Kashine, S., Yoneyama, T., Sakamoto, Y., Matsui,
Y., Shibata, H., 1998. Iron chelation by chlorogenic acid as



32 T. Wegener, H. Wagner / Phytomedicine 13 (2006) SV 20-35

a natural antioxidant. Biosci. Biotechnol. Biochem. 62 (1),
22-27.

Kosina, P., Walterova, D., Ulrichova, J., et al.,, 2003.
Sanguinarine and chelerythrine: assessment of safety on
pigs in ninety days feeding experiment. Food Chem.
Toxicol. 42, 85-91.

Krakauer, T., 2002. The polyphenol chlorogenic acid inhibits
staphylococcal exotoxin-induced inflammatory cytokines
and chemokines. Immunopharmacol. Immunotoxicol. 24
(1), 113-119.

Kroes, B.H., Beukelmann, C.J., van den Berg, A.J., Wolbink,
G.J., van Dijk, H., Labadie, R.P., 1997. Inhibition of
human complement by beta-glycyrrhetinic acid. Immunol-
ogy 90, 115-120.

Kuo, C.C., Chiang, W., Liu, G.P., et al., 2002. 2,2’-Diphenyl-
I-picrylhydrazyl radical-scavenging active components
from adlay (Coix lachryma-jobi L. var. ma-yuen Stapf)
hulls. J. Agric. Food Chem. 50 (21), 5850-5855.

Lallement-Guilbert, N., Bezanger-Beauquesne, L., 1970. Re-
search on flavonoids of some medicinal labiate plants
(rosemary, peppermint, sage Salvia officinalis). Plant. Med.
Phytother. 4, 92-107.

Lamaison, J.L., Petitjean-Freytet, C., Camat, A.P., Carnat,
A., 1988. Plant. Med. Phytother. 22, 231-237.

Lamaison, J.L., Petitjean-Freytet, C., Carnat, A., 1991.
Lamiacees medicinales a proprietes antixoydantes, sources:
potentielles d’acide rosmarinique. Pharm. Acta Helv. 66,
185-188.

Lambev, 1., Belcheva, A., Zhelyazkov, D., 1980. Flavonoids
with antioxidant action (naringin and rutin) and the release
of mastocytic and nonmastocytic histamine. Acta Physiol.
Pharmacol. Bulg. 6 (2), 70-75.

Langner, A., GieBller, A.J., Berkemeier, H., 1987. Vergleich der
wirksamkeit von lipoxygenaseinhibitoren an thrombozyte-
und leukotrien-lipoxygenase von ratten. Pharmazie 42, 352.

Lee, M.J., Chou, F.P., Tseng, T.H., Hsiech, M.H., Lin, M.C.,
Wang, C.J., 2002. Hibiscus protocatechuic acid or esculetin
can inhibit oxidative LDL induced by either copper ion or
nitric oxide donor. J. Agric. Food Chem. 50 (7),
2130-2136.

Lenfeld, J., Kroutil, M., 1981. Antiinflammatory activity of
quaternary benzophenanthridine alkaloids from Chelido-
nium majus. Planta Med. 43, 161-165.

Lenfeld, J., Motl, O., Trka, A., 1986. Anti-inflammatory
activity of extracts from Conyza canadensis. Pharmazie 41
(4), 268-269.

Lim, S.S., Shin, K.H., Ban, H.S., et al., 2002. Effect of the
essential oil from the flowers of Magnolin sieboldii on the
lipopolysaccharide-induced production of nitric oxide and
prostaglandin E2 by rat peritoneal macrophages. Planta
Med. 68 (5), 459-462.

Lin, W., Chang, H., 1995. Relaxant effects of berberine on the
rat fundus. Res. Commun. Mol. Pathol. Pharm. 90,
333-346.

Lin, W.L., Wang, C.J., Tsai, Y.Y., Liu, C.L., Hwang, J.M.,
Tseng, T.H., 2000. Inhibitory effect of esculetin on
oxidative damage induced by 7-butyl hydroperoxide in rat
liver. Arch. Toxicol. 74 (8), 467—472.

Liu, I.LH., Zschocke, S., Reininger, E., Bauer, R., 1998.
Inhibitory effects of Angelica pubescens f. biserrata on

S-lipoxygenase and cyclooxygenase. Planta Med. 64 (6),
525-529.

Liu, J., 1995. Pharmacology of oleanolic acid and ursolic acid.
J. Ethnopharmacol. 49 (2), 57-68.

Manez, S., Recio, M.C., Gil, 1., et al., 1999. A glycosyl
analogue of diacylglycerol and other antiinflammatory
constituents from [nula viscosa. J. Nat. Prod. 62 (4),
601-604.

Martin, S., Padilla, E., Ocete, M.A., Galvez, J., Jimenez, J.,
Zarzuelo, A., 1993. Anti-inflammatory activity of the
essential oil of Bupleurum fruticescens. Planta Med. 59 (6),
533-536.

Martin-Aragon, S., Benedi, J.M., Villar, A.M., 1998. Effects of
the antioxidant (6,7-dihydroxycoumarin) esculetin on the
glutathione system and lipid peroxidation in mice. Ger-
ontology 44 (1), 21-25.

Masaki, H., Atsumi, T., Sakurai, H., 1995. Protective activity
of hamamelitannin on cell damage induced by superoxide
anion radicals in murine dermal fibroblasts. Biol. Pharm.
Bull. 18 (1), 59-63.

Mata, R., Rojas, A., Acevedo, L., et al., 1997. Smooth muscle
relaxing flavonoids and terpenoids from Conyza filagi-
noides. Planta Med. 63 (1), 31-35.

Meckes, M., Calzada, F., Paz, D., Rodriguez, J., Ponce-
Monter, H., 2002. Inhibitory effect of xanthomicrol and 3
alpha-angeloyloxy-2 alpha-hydroxy-13, 14Z-dehydroactivic
acid from Brickellia paniculata on the contractility of
guinea-pig ileum. Planta Med. 68 (5), 467-469.

Medina, 1., Tombo, I., Satue-Gracia, M.T., German, J.B.,
Frankel, E.N., 2002. Effects of natural phenolic compounds
on the antioxidant activity of lactoferrin in liposomes and
oil-in-water emulsions. J. Agric. Food Chem. 50 (8),
2392-2399.

Michael, S., Kelber, O., Vinson, B., Nieber, K., 2006. Herbal
preparations STW 5 and STW 6 inhibit inflammation-
mediated motility disorders in the ileum. Gut (in press).

Miro, M., 1995. Cucurbitacins and their pharmacological
effects. Phytother. Res. 9 (3), 159-168.

Murakami, A., Gao, G., Kim, O.K., et al., 1999. Identification
of coumarins from the fruit of Citrus hystrix DC as
inhibitors of nitric oxide generation in mouse macrophage
RAW 264.7 cells. J. Agric. Food Chem.

Nagumo, S., Fukuju, A., Takayama, M., Nagai, M.,
Yanoshita, R., Samejima, Y., 1999. Inhibition of lyso
PAF acetyltransferase activity by components of licorice
root. Biol. Pharm. Bull. 22, 1144-1146.

Nahrstedt, A., Weber, C., 2005. Schoéllkraut-Priparate im
Fokus. DAZ 145 (27), 62-64.

Nardini, M., Natella, F., Gentili, V., Di Felice, M., Scaccini,
C., 1997. Effect of caffeic acid dietary supplementation on
the antioxidant defense system in rat: an in vivo study.
Arch. Biochem. Biophys. 342 (1), 157-160.

Neichi, T., Koshihara, Y., Murota, S., 1983. Inhibitory effect
of esculetin on 5-lipoxygenase and leukotriene biosynthesis.
Biochim. Biophys. Acta 753 (1), 130-132.

Nguyen, K.D., Lee, D.A., 1992. Effect of steroids and
nonsteroidal antiinflammatory agents on human ocular
fibroblast. Invest. Ophthalmol. Vis. Sci. 33 (9), 2693-2701.

Nicolay, K., 1984. Funktionelle Gastroenteropathien im
therapeutischen Blindvergleich von Metoclopramid mit



T. Wegener, H. Wagner / Phytomedicine 13 (2006) SV 20-35 33

dem Phytopharmakon Iberogast. Gastro-Entero-Hepatol-
ogy 2, 24-28.

Ogiwara, T., Satoh, K., Kadoma, Y., et al.,, 2002. Radical
scavenging activity and cytotoxicity of ferulic acid. Antic-
ancer Res. 22 (5), 2711-2717.

Ohuchi, K., Kamada, Y., Levine, L., Tsurufuji, S., 1981.
Glycyrrhizin inhibits prostaglandin E2 production by
activated peritoneal macrophages from rats. Oyo Yahuri
18, 469-474.

Okpanyi, S.N., Mark, M., Wahl, M.A., 1993. Gastrointestinal
motility modulation with Iberogast. Acta Horticulturae
332, 227-235.

Panossian, A.G., 1984. Inhibition of arachidonic acid 5-
lipoxygenase of human polymorphonuclear leukocytes by
esculetin. Biomed. Biochim. Acta 43 (12), 1351-1355.

Patnaik, G.K., Banaudha, K.K., Khan, K.A., Shoeb, A.,
Dhawan, B.N., 1987. Spasmolytic activity of angelicin: a
coumarin from Heradeum thomsoni. Planta Med. 53 (6),
517-520.

Peake, P.W., Pussell, B.A., Martyn, P., Timmermans, V.,
Charlesworth, J.A., 1991. The inhibitory effect of rosmari-
nic acid on complement involves the C5 convertase. Int.
J. Immunopharmacol. 13 (7), 853-857.

Peana, A.T., D’Aquila, P.S., Panin, F., Serra, G., Pippia, P.,
Moretti, M.D., 2002. Anti-inflammatory activity of linalool
and linalyl acetate constituents of essential oils. Phytome-
dicine 9 (8), 721-726.

Peters, R.R., Farias, M.R., Ribeiro-do-Valle, R.M., 1997.
Anti-inflammatory and analgesic effects of cucurbitacins
from Wilbrandia ebracteata. Planta Med. 63 (6), 525-528.

Pilichiewicz, A.N., Horowitz, M., Russo, A., Maddox, A.F.,
Jones, K.L., Schemann, M., Holtmann, G., Feinle-Bisset,
C., 2006. Effects of Iberogast™ on proximal gastric volume,
antropyloroduodenal (APD) motility and gastric emptying
in healthy men. Neurogastroenterol. Motility (in press).

Pillai, S.P., Menon, S.R., Mitscher, L.A., Pillai, C.A., Shankel,
D.M., 1999. Umbelliferone analogues and their potential to
inhibit Benzo(a)pyrene- and hydrogen peroxide-induced
mutations. J. Nat. Prod. 62 (10), 1358-1362.

Ramanarayan, K., Bhat, A., Shripathi, V., Swamy, G.S., Rao,
K.S., 2000. Triacontanol inhibits both enzymatic and
nonenzymatic lipid peroxidation. Phytochemistry 55 (1),
59-66.

Rampart, M., Beetens, J.R., Bult, H., Herman, A.G.,
Parnham, M.J., Winkelmann, J., 1986. Complement-
dependent stimulation of prostacyclin biosynthesis. Bio-
chem. Pharmacol. 35, 1397-1400.

Raneva, V., Shimasaki, H., Ishida, Y., ueta, N., Niki, E.,
2001. Antioxidative activity of 3,4-dihydroxyphenylacetic
acid and caffeic acid in rat plasma. Lipids 36 (10),
1111-1116.

Ratty, A.K., Sunamoto, J., Das, N.P., 1988. Interaction of
flavonoids with 1,1-diphenyl-2-picrylhydrazyl free radical,
liposomal membranes and soybean lipoxygenase-1. Bio-
chem. Pharmacol. 37 (6), 989-995.

Reiter, M., Brandt, W., 1985. Relaxant effects on tracheal and
ileal smooth muscles of the Guinea Pig. Arzneim-Forsch.
Drug Res. 35, 408-414.

Resch, M., Steigel, A., Chen, Z.L., Bauer, R., 1998. 5-
Lipoxygenase and cyclooxygenase-1 inhibitory active com-

pounds from Atractylodes lancea. J. Nat. Prod. 61 (3),
347-350.

Revuelta, M.P., Cantabrana, B., Hidalgo, A., 2000. Mechan-
isms involved in kaempferol-induced relaxation in rat
uterine smooth muscle. Life Sci. 8 (67), 251-259.

Ringbom, T., Segura, L., Noreen, Y., Perera, P., Bohlin, L.,
1998. Ursolic acid from Plantago major, a selective inhibitor
of cyclooxygenase-2 catalyzed prostaglandin biosynthesis.
J. Nat. Prod. 61 (10), 1212-1215.

Romanova, D., Vachalkova, A., Cipak, L., Ovesna, Z.,
Rauko, P., 2001. Study of antioxidant effect of apigenin,
luteolin and quercetin by DNA protective method.
Neoplasma 48 (2), 104-107.

Roos, G., Waiblinger, J., Zschocke, S., Liu, J.H., Klaiber, I.,
Kraus, W., 1997. Isolation, identification and screening
for COX-1- and 5-LO-inhibition of coumarins from
Angelica archangelica. Pharm. Pharmacol. Lett. 7,
157-160.

Rosch, W., Vinson, B., Sassin, 1., 2002. A randomised clinical
trial comparing the efficacy of a herbal preparation STW 5
with the prokinetic drug cisapride in patients with
dysmotility type of functional dyspepsia. Z. Gastroenterol.
40, 401-408.

Rosch, W., Vinson, B.R., Gundermann, K.H., Holtmann, G.,
2006. Phytotherapy for functional dyspepsia: A review of
the clinical evidence for the herbal preparation STW 5.
Phytomedicine 13 (Suppl. V), 114-121.

Rossi, A., Longo, R., Russo, A., Borrelli, F., Sautebin, L.,
2002. The role of the phenethyl ester of caffeic acid (CAPE)
in the inhibition of rat lung cyclooxygenase activity by
propolis. Fitoterapia 73 (Suppl. 1), S30-S37.

Sadraei, H., Asghari, G.R., Hajhashemi, V., Kolagar, A.,
Ebrahimi, M., 2001. Spasmolytic activity of essential oil
and various extracts of Ferula gurnmosa Boisson ileum
contractions. Phytomedicine 8 (5), 370-376.

Saeed, S.A., Gilani, A.H., Majoo, R.U., Shah, B.H., 1997.
Anti-thrombotic and anti-inflammatory activities of proto-
pine. Pharmacol. Res. 36, 1-7.

Safayhi, H., Sauer, E., 1997. Anti-inflammatory actions of
pentacyclic triterpens. Planta Med. 63, 487-493.

Sahu, A., Rawal, N., Paugbum, M.K., 1999. Inhibition
of complement by covalent attachment of rosmarinic
acid to activated C3b. Biochem. Pharmacol. 57,
1539-1546.

Sakai, S., Ochiai, H., Nakajima, K., Terasawa, K., 1997.
Inhibitory effect of ferulic acid on macrophage inflamma-
tory protein-2 production in a murine macrophage cell line,
RAW264.7. Cytokine 9 (4), 242-248.

Sakai, S., Kawamata, H., Kogure, T., et al., 1999. Inhibitory
effect of ferulic acid and isoferulic acid on the production of
macrophage inflammatory protein-2 in response to respira-
tory syncytial virus infection in RAW264.7 cells. Mediators
Inflamm. 8 (3), 173-175.

Saller, R., Pfister-Hotz, G., Iten, F., Melzer, J., Reichling, J.,
2002. Iberogast™: Eine moderne phytotherapeutische Arz-
neimittelkombination zur Behandlung funktioneller Erk-
rankungen des Magen-Darm-Trakts (Dyspepsie, Colon
irritabile)}—von der Pflanzenheilkunde zur “Evidence Based
Phytotherapy”. Forsch. Komplementdrmed. 9 (Suppl. 1),
1-20.



34 T. Wegener, H. Wagner / Phytomedicine 13 (2006) SV 20-35

Schemann, M., Michel, K., Hohenester, B., Riihl, A., 2006.
Region-specific effects of STW 5 and its components in
gastric fundus, corpus and antrum. Phytomedicine 13
(Suppl. V), 90-99.

Schempp, H., Weiser, D., Kelber, O., Elstner, E.F., 2006.
Radical scavenging and anti-inflammatory properties of
STW 5 and its components. Phytomedicine 13 (Suppl. V),
36-44.

Schopke, T., 2004. Glycyrrhiza. In: Blaschek, W., Ebel, S.,
Hackenthal, E., Holzgrabe, U., Keller, K., Reichling, J.,
Schulz, V. (Eds.), HagerRom. Hagers Handbuch der
Drogen und Arzneistoffe. Springer, Heidelberg.

Scott, B.C., Butler, J., Halliwell, B., Aruoma, O.1., 1993.
Evaluation of the antioxidant actions of ferulic acid and
catechins. Free Radic. Res. Commun. 19 (4), 241-253.

Sekiya, K., Okuda, H., Arichi, S., 1982. Selective inhibition of
platelet lipoxygenase by esculetin. Biochim. Biophys. Acta
713 (1), 68-72.

Sethi, O.P., Anand, K.K., Gulati, O.D., 1992. Evaluation of
xanthotoxol for central nervous system activity. J. Ethno-
pharmacol. 36, 239-247.

Silvan, A.M., Abad, M.J., Bermejo, P., Sollhuber, M., Villar,
A., 1996. Antiinflammatory activity of coumarins from
Santolina oblongifolia. J. Nat. Prod. 59 (12), 1183.

Simon, A., Najid, A., Chulia, A.J., Delage, C., Rigaud, M.,
1992. Inhibition of lipoxygenase activity and HL60
leukemic cell proliferation by ursolic acid isolated from
heather flowers (Calluna vulgaris). Biochim. Biophys. Acta
1125 (1), 68-72.

Singh, G.B., Singh, S., Bani, S., Gupta, B.D., Banerjee, S.K.,
1992. Anti-inflammatory activity of oleanolic acid in rats
and mice. J. Pharm. Pharmacol. 44 (5), 456-458.

Sousa, P.J., Magalhaes, P.J., Lima, C.C., Oliveira, V.S., Leal-
Cardoso, J.H., 1997. Effects of piperitenone oxide on the
intestinal smooth muscle of the guinea pig. Braz. J. Med.
Biol. Res. 30 (6), 787-791.

Stahl-Biskup, E., 2004. Mentha. In: Blaschek, W., Ebel, S.,
Hickenthal, E., Holzgrabe, U., Keller, K., Reichling, J.,
Schulz, V. (Eds.), HagerROM: Hagers Handbuch der
Drogen und Arzneistoffe. Springer, Berlin.

Tambe, Y., Tsujiuchi, H., Honda, G., Ikeshiro, Y., Tanaka, S.,
1996. Gastric cytoprotection of the non-steroidal anti-
inflammatory sesquiterpene, beta-carvophyllene. Planta
Med. 62 (5), 469—470.

Tanaka, T., Metori, K., Mineo, S., Hirotani, M., Furuya, T.,
Kobayashi, S., 1993. Inhibitory effects of berberine-type
alkaloids on elastase. Planta Med. 59, 200-202.

Taylor, B.A., 1985. Mechanism by which peppermint oil exerts
relaxant effect on gastrointestinal smooth muscle. J. Pharm.
Pharmacol. 37 (Suppl.), 104.

Teng, C.M., Lin, C.H., Ko, F.N., Wu, T.S., Huang, T.F.,
1994. The relaxant action of osthole isolated from Angelica
pubescens in guinea-pig trachea. Naunyn Schmiedeberg’s
Arch. Pharmacol. 349 (2), 202-208.

Teuscher, E., Lindequist, U., 1994. Biogene Gifte. Gustav
Fischer, Stuttgart, Jena, New York, pp. 255-259.

Toda, S., 2002. Inhibitory effects of phenylpropanoid meta-
bolites on copper-induced protein oxidative modification of
mice brain homogenate, in vitro. Biol. Trace Elem. Res. 85
(2), 183-188.

Trute, A., Gross, J., Mutschler, E., Nahrstedt, A., 1997. In
vitro antispasmodic compounds of the dry extract obtained
from Hedera helix. Planta Med. 63, 125-129.

Tsuchiya, T., Suzuki, O., Igarashi, K., 1996. Protective effects
of chlorogenic acid on paraquat-induced oxidative stress in
rats. Biosci. Biotechnol. Biochem. 60 (5), 765-768.

Tubaro, A., Del Negro, P., Ragazzi, E., Zampiron, S., Della
Loggia, R., 1988. Anti-inflammatory and peripheral
analgesic activity of esculetin in vivo. Pharmacol. Res.
Commun. 20 (Suppl. 5), 83-85.

Uchida, M., Nakajin, S., Toyoshima, S., Shinoda, M., 1996.
Antioxidative effect of sesamol and related compounds on
lipid peroxidation. Biol. Pharm. Bull. 19 (4), 623-626.

Ulrichova, J., Walterova, D., Preininger, V., Slavik, J.,
Lenfeld, J., Cushman, M., Simanek, V., 1983. Inhibition
of acetylcholinesterase activity by some isoquinoline
alkaloids. Planta Med. 48, 111-115.

Valenzuola, A., Aspilliga, M., Vial, S., Guerra, R., 1989.
Selectivity of silymarin on the increase of the glutathione
content in different tissues of the rat. Planta Med. 55,
420-422.

Vardar-Unlu, G., Candan, F., Sokmen, A., et al., 2003.
Antimicrobial and antioxidant activity of the essential oil
and methanol extracts of Thymus pectinatus Fisch. et Mey.
var. pectinatus (Lamiaceae). J. Agric. Food Chem. 51 (1),
63-67.

Varga, Z., Czompa, A., Kakuk, G., Antus, S., 2001. Inhibition
of the superoxide anion release and hydrogen peroxide
formation in PMNLSs by flavonolignans. Phytother. Res. 15
(7), 608-612.

Wagner, H., 2006. Multi-target-therapy: perspective not only
in functional dyspepsia. Phytomedicine 13 (Suppl. V),
122-129.

Wagner, H., Sprinkmeyer, L., 1973. The pharmacological
action of melissa spirits. Deut. Apotheker. Zeitung 113,
1159-1166.

Wagner, H., Wierer, M., Bauer, R., 1986. Antiinflammatory
drugs, Part 3: in vitro inhibition of prostaglandin biosynth-
esis by essential oils and phenolic compounds. Planta Med.,
184-187.

Wink, M., 2005. Die Verwendung pflanzlicher Vielstoffge-
mische in der Phytotherapie: eine evolutiondre Sichtweise.
Phytotherapie 5, 33-39.

Wrocinski, T., 1963. On some pharmacodynamic properties of
chelidonine. Binletyn Instytutu Roslin Lecznicych 9,
136-141.

Xu, J., Li, Y.K., Liang, Z.J., 1992. Effects of tetramethylpyr-
azine and ferulic acid alone or combined on vascular
smooth muscle, blood viscosity and toxicity. Zhongguo
Zhong Yao Za Zhi 17 (11), 680-684.

Yasukawa, K., Takido, M., Takeuchi, N., Nakagawa, S.,
1988. Inhibitory effect of glycyrrhizin and caffeine on two-
stage carcinogenesis in mice. Yakugaku Zasshi 108,
794-796.

Yasukawa, K., Takido, M., Matsudo, T., Takeuchi, M.,
Nakagawa, S., 1991. Sterol and triterpene derivatives
from plants inhibit the effects of a tumor promoter,
and sitosterol and betulinic acid inhibit tumor formation
in mouse skin two-stage carcinogenesis. Oncology 48,
72-76.



T. Wegener, H. Wagner / Phytomedicine 13 (2006) SV 20-35 35

Yamanaka, N., Oda, O., Nagao, S., 1997. Prooxidant activity Yuece, B., Wallbach, J., Sibaev, A., Vinson, B., Weiser, D.,

of caffeic acid, dietary non-flavonoid phenolic acid, on Kelber, O., Goeke, B., Storr, M., 2006. Modulation of the
Cu®*-induced low-density lipoprotein oxidation. FEBS peristaltic reflex of rat small intestine segments by STW 5.
Lett. 405 (2), 186-190. Gut (in press).

Yeh, C.T., Yen, G.C., 2003. Effects of phenolic acids Zapf, S., Wunder, A., Anke, T., et al., 1996. (+)-10 Alpha-
on human phenolsulfotransferases in relation to their hydroxy-4-muuro 1 en-3-one, a new inhibitor of leukotriene
antioxidant activity. J. Agric. Food Chem. 51 (5), biosynthesis from a Favolaschia species: comparison with

1474-1479. other sesquiterpenes. Z. Naturforsch. 51 (7-8), 487—491.



	The active components and the pharmacological multi-target �principle of STW 5 (Iberogastreg)
	Introduction
	Constituents and substance classes from the herbal drugs in STW 5
	Pharmacological actions of phytochemical compounds from the drugs contained in STW 5
	Modulating effects on gastro-intestinal motility
	Anti-inflammatory effects
	Anti-oxidative and radical inhibiting effects
	Summary and conclusion
	Acknowledgements
	References


