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Ivy Leaf DEFINITION

lvy leaf consists of the dried leaves of Hedera helix L.
It contains three main saponins: hederasaponin C
{hederacoside C;, hederasaponin B and hederasaponin
D (saponin k10, with not less than 2.5% of hedera-
saponin C.

The material complies with the monograph of the
Pharmacopée Frangaise {1].

Fresh material may also be processed provided that

when dried it complies with the monograph of the
Pharmacopée Frangaise,

CONSTITUENTS

Triterpene saponins {2.5-6%}, predominantly
bisdesmosidic glycosides of hederagenin with
hederasaponin C (hederacoside C) as the main
saponin, and a small amount of the monodesmosidic
saponin a-hederin [2,3]. Other saponins present, in
decreasing order of concentration, are hedera-
saponins B,D,F,G,E,H and I.

Other constituents include phytosterals, polyines such
as falcarinol and didehydrofalcarinol, essential oil,
flavonoids and other phenolic compounds such as
caffeaylquinic acids [2,3],

CLINICAL PARTICULARS

Therapeutic indications

Coughs, particularly when associated with hyper-
secretion of viscous mucus; as adjuvant treatment of
inflammatory bronchial diseases [4-11].

Posology and method of administration

Dosage

Note: Most preparations from ivy leaf contain hydro-
ethanolic dry extracts incorporated into ethanol-
containing orethanal-free oral liquids, or suppasitories,
The foilowing recommendations are:

Daily doses expressed as the corresponding amounts of

dried ivy leaf
ORAL USE
P Ethanol-containing preparations
ESCOP Adults: 250-420 mg (5.
MONOGRAPHS Children 4-12 years: 150-210 mg (8.9].
Second Edition Children 1-4 years: 50-150 mg (121.
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Children 0-1 year: 20-50 mg {12].

Ethanol-free preparations

Adults: 300-945 mg {10,11,13].

Children 4-12 years: 200-630 mg [6.7,10,11,13,14].
Children 1-4 years: 150-300 mg [10,11,14].
Children 0-1 years: 50-200 mg [10-12].

RECTAL USE

Suppositories
Children 4-1¢ years: 360 mg [8].

Method of administration
For oral administration in liquid or solid dosage
forms; for rectal application as suppositories.

Duration of administration
If symptoms persist or worsen medical advice should
be sought.

Contra-indications
None known.

Special warnings and special precautiens for use
None required.

Interaction with other medicaments and other forms
of interaction
None reported.

Pregnancy and lactation

No human data available. In accordance with general
medical practice, the product should not be used
during pregnancy or lactation without medical advice.

Effects on ability to drive and use machines
None knowr,

Undesirable effects

Fresh ivy leaf and the leaf sap can cause allergic
contact dermatitis [15-17]. Falcarinol and didehydro-
falcarinol have been reported to be allergenic [18,19].

Overdose

Overdosage can provoke nausea, vomiting, diarrhoea
and excitation [20]. In these cases a physician should
be consulted immediately.

PHARMACOLOGICAL PROPERTIES

Pharmacodynamic properties

In vitro experiments

Spasmolytic activity

Saponins and phenolic compounds isolated from a

30%-ethanolic extract of ivy leaf (6:1} exhibited
spasmolytic activity against acetylcholine-induced
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contractions of isolated guinea pig ileum. $pasmolytic
activity equivalent to that of 1 mg of papaverine was
exerted by 169 mg of hederacoside C, 18 mg of a-
hederin and 21 mg of their aglycone, hederagenin,
which was not present in the extract {p<0.05 for all
three compounds; 7 mg of kaempferol and 18 mg of
quercetin (p<0.01, although less than 0.01% of each
of these flavonol glycosides was present in the extract);
and 46 mg of 3 5-dicaffeoylquinic acid (p<0.05;
about 0.5% presentinthe extract). Taking into account
the amounts of such constituents present in the extract
in relation to their activity, the saponins o-hederin
and hederacoside C appeared to contribute most of
the spasmolytic activity, with a-hederin the more
prominent in this respect. Each of 5 fractions of the
extract, in total representing over 90% of the original
extract, had spasmolytic activity (all p<0.05)[21,22].

Antimicrobial activity

A saponin mixture (predominantly hederacoside C)
from ivy leaf exhibited antibacterial activity against
Gram-positive bacteria (Baciffusspp., Staphylococcus
spp., Enterocaccus spp., Streptococcus spp.) with
minimum inhibitory concentrations (MICs) of 0.3-
1.25 mg/mi and against Gram-negative bacieria
(Salmonella spp., Shigella spp., Pseudomonas spp.,
Escherichia coli, Proteus vulgaris) with MICs of 1.25-
5 mg/ml [23]. An ethanolic extract from ivy leaf
completely inhibited the growth of Staphylococcus
aureus and Pseudomonas aeruginosa and partiaily
inhibited the growth of £, coli [24].

a-Hederin at 0.5 mg/ml exhibited antifungal activity
against Candida albicans and the dermatophyte
Microsporum canis(0.05 mg/ml), but hederacoside C
and crude saponin mixtures from ivy leaf were
ineffective against these and other dermatophytic
fungi [25]. Other experiments confirmed the anti-
fungal activity of a-hederin (MIC: 0.25 mg/ml} {26].

Hederacoside C has been reported to have antiviral
activity against influenza virus A2/fapan-305 [27].

Other activities

In vitro experiments have demonstrated inhibition of
hvaluronidase activity by hederagenin (but not by
hederacoside C or a-hederin) [28], anthelminthic
activity of ivy leaf extracts [29], antileishmanial activity
of ivy leaf saponins [30-32) and anti-trypanosomial
activity of a-hederin and hederagenin (but not
hederasaponin C) [33]

In vivo experiments

Spasmolytic activity

In the compressed air model in conscious guinea
pigs, an orally administered ethanolic extract from
ivy leaf at 50 mg/kg body weight dose-dependently
inhibited branchoconstriction induced by inhalation
of ovalbumin (57% inhibition, p = 0.01} or platelet



activating factor (43% inhibition, p = 0.03) [34].

Anti-inflammatory activity

An orally administered ethanolic extract from ivy leaf
at 162 mg/kg body weight inhibited carrageenan-
induced rat paw oedema by 39% after 1 hour and by
5% after 5 hours [34]. A saponin mixture isolated
from ivy leaf, administered intravenously, inhibited
ovalbumin-induced rat paw oedema with an ED, of
0.32 mg/kg [35].

Antifungal activity ;

Candida albicans infections, as abscesses on the
backs of mice, were eliminated after oral admin-
istration of a saponin mixture (60% hederasaponin C)
from ivy leaf at 50 mg/kg body weight for 10 days. At
thesame dose level and duration, a-hederin eliminated
the infection in 90% of animals and hederasaponin C
in40% of animals. In comparison, the infections were
eliminated by oral amphotericin B at 2.5 mg/kg
within 6 days [25].

Other effects

Anthelmintic properties of ivy leaf [29] and hepato-
protective properties of o-hederin [36,37] have been
demonstrated in mice.

Clinical studies

in early clinical studies, ivy leaf extracts were used in
the treatment of children and adults suffering from
various respiratory complaints involving coughing.
Reductions were observed in the frequency of coughs
{38-44].

In a randomized, double-blind, comparative study,
99 patients (aged from 25 to 70 years) with mild to
moderate, simple or cbstructive, chronic bronchitis
were treated daily for 4 weeks with either an oral
liquid containing ivy leaf dry extract (5-7.5:1, ethanal
30% m/m; 2 g of dry extract per 100 ml) [3-5 x 20
drops of the oral liquid and 3 x 1 placebo tablet] or
ambroxol [3-5 x 20 drops placebo and 3 x 1 ambroxol
30 mg tablet]. Improvements in spirometric and
auscultation parameters were observed in both groups
with no significant differences between groups. The
patients’ diaries indicated a tendency towards greater
decreases in frequency of coughing, sputum pro-
duction and dyspnoea inthe ivy leaf extractgroup [5].

In a randomized, comparative, crossover study, 26
children (aged 5 to 11 years) suffering from bronchial
asthma were treated for 3 days with preparations
containing a 30%-ethanolic dry extract (5-7.5:1) from
ivy leaf: 2 x 25 drops of an oral liquid preparation
daity (= 35 mg of the extract daity} and then, after a
wash-out interval, 2 suppositories daily (= 160 mg of
the extract daily), or vice versa. Compared to initial
values, reductions of 31% (oral liquid) and 23%
(suppositories) in obstruction of the airways was
observed. Both dosage forms were well tolerated [8].
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In a randomized, double-blind, placebo-controlled,
crossover study, 24 patients aged 4-12 years suffer-
ing from bronchial asthma were treated with an oral
liquid containing ivy leaf dry extract (2 x 25 drops,
corresponding to 35 mg of the extract or 210 mg of
crude drug daily) for 3 days and, over a separate 3-day
period, with placebo drops. A significant reduction in
airway resistance was observed in the verum group (p
=0.0361) in comparison with the placebo group (9].

In an open multicentre study involving 52 children
(aged up to 12 years) suffering from bronchial
complaints, the above-mentioned oral liquid
preparation containing ivy leaf dry extract (5-7.5:1;
ethanol 30% m/m) was compared with another
containing ivy leaf dry extract (3-6:1; ethanol 60%;
200 mg of hederacoside C per 100 mi}. The daily dose
was: children upto 4 years, 2 x 5 mi daily; 4-10 years,
2 x 7.5 midaily; 10-12 years, 2 x 10 ml daily. Treat-
ment for 10 days led to improvement of symptoms in
both groups with no significance differences between
groups [T14],

In a open pilot study, 26 children (aged 4-10 years)
with chronic, obstructive bronchitis were treated
with an ethanol-free oral preparation of ivy leaf
extract (4 x 1-2 teaspoonsful daily) for 4 weeks.
Spirometry results, auscultatory findings and symptoms
such as cough, sputum and dyspnoea improved after
the first week in most of the children. Good to very
good efficacy was reported in mare than two-thirds of
the children and no adverse reactions were reported
[4].

In a multicentre surveillance study, 113 children
{aged 6-15 years) suffering from recurrent obstructive
respiratory complaints were treated with an ethanol-
free oral preparation of ivy leaf extract for up to 20
days (in some cases up to 30 days). As the daily dose
the majority took 6 x 2.5 ml, one-third tock 8-10 2.5
ml and a few tock only 3-4 x 2.5 ml. Compared to
baseline, improvements were observed in lung
function and accompanying symptoms of coughing
and expectoration. The physicians concluded that
the optimal daily dosage was 6 x 2.5 ml [6].

In a randomized, double-blind, crossover study
involving 25 children {aged 10-15 years} with chronic
obstructive pulmonary complaints, changes in lung
function were examined after treatment over separate
10-day periods with two oral iiquid preparations
based on the same ivy leaf dry extract: an ethanol-free
preparation (3 x 5 ml daily, corresponding to 3 x 35
mg of dry extract or 630 mg of crude drug daily) and
an ethanol-containing preparation (3 = 20 drops
daily, correspondingto 3 x 14mgof dry extractor 252
mg of crude drug daily). Comparable improvements
in spirametric and body-plethysmographic parameters
were observed after both treatments. However, higher
dosages of the ethanol-free preparation were required
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to achieve a therapeutic effect equivalent to that of
the ethanol-containing preparation [71.

In an open comparative study, children aged 10-14
years suffering from chronic obstructive bronchitis
were treated daily for 3 days with two different oral
liquid preparations containing ivy leaf dry extract,
both dosages corresponding to 250 mg of dried ivy
leaf per day: an ethanolic preparation and an ethanol-
free preparation. The spirometry results showed that,
despite identical dosages in terms of crude drug,
improvemnents in lung function after taking the
ethanolic preparation were clearly superior to those
after the ethanol-free preparation, with increasesin 1-
second capacity (FEV, ) of 18% and 8.2% respectively
{p<0.05) [13].

In an open study 372 children (aged from 2 months to
over 10 years, average 5.7 vears) suffering from
respiratory tract infections were treated for 7 days
with an ethanol-free oral liquid preparation contain-
ing a dry extract from ivy leaf (6-7:1, ethanol 40%; 2
ml of preparation contained 18 mg of extract
corresponding to 108-126 mg of crude drug).
Depending on age, average daily doses ranged from
2.8 ml to 6.7 ml. Compared to baseline, substantial
improvements were observed in lung function and
cough symptoms, and the physicians rated efficacy as
good to very good in 94.4% of patients [10].

I an open study, 1024 children suffering from acute
infections of the upper respiratory tract (52.4%),
acute bronchitis/bronchialitis (26.6%) or bronchitis
(notfurther specified, 22.2%) were treated with an ivy
leai dry extract. Compared to initial values, significant
reductions were observed in coughing, expectoration
and airway resistance (p<0.01) [11].

Pharmacokinetic properties
No data available.

Preclinical safety data

Single dose toxicity

The oral LD, of several ivy leaf extracts in mice was
determined as > 3 g/kg body weight [45]. Oral
administration of a dry extract of ivy leaf (ethanol
66% V) torats at up to 4.1 g/kg body weight caused
no deaths within 72 hours; only diarrhoea was
observed [3,46].

Oral LD values in mice of saponin mixtures from ivy
leaf containing 60% and 90% of hederacoside C, and
of hederasaponin C and a-hederin, were all > 4 g/kg
body weight; the intraperitoneal LD;, values for a-
hederin and the saponin mixiure containing 60% of
hederacoside C were 1.8 and 2.3 g/kg respectively
{25]. In an earlier study, oral and intravenous LD,
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values in rats for crude saponins from ivy leaf were
reported as > 100 mg/kg and 13 mg/kg respectively
[35].

Repeated dose toxicity

Daily oral administration of an ivy leaf dry extract to
rats at 1.5 g/kg body weight for 100 days caused no
toxic effects; haematological and biochemical
parameters, histological findings andkidney andliver
weights were normal compared to those of control
animals [47]. Haemolytic effects were detected after
oral administration of a hydroethanolic dry extract
from ivy leaf to rats at 4 g/kg body weight for 90 days
[45].

Mutagenicity and cytotoxicity

a-hederir:, B-hederin and &-hederin isolated from ivy
leaf showed no mutagenic potential in the Ames test
using Salmonella typhimurium strain TA 98, with or
without 59 activation. These three saponins showed
dose-dependent antimutagenic effects against
benz!a]pyrene at levels between 80 and 200 pg/plate
in the Ames test {48]. In another study, a-hederin
prevented gene mutations caused by doxorubicin in
human lymphocytes [49].

Cytotoxic properties of o and B-hederin have been
demonstrated in mouse 313 non-cancer fibroblasts,
mouse B16 melanoma cells and human Hela tumour
cells [53,51]. In the presence of serum albumin, the
cytotoxic effect decreased. a-Hederin also induced
vacuolisation of the cytoplasma and membrane
alterations leading to cell death [51].

Reproductive toxicity
No data available on ivy leaf or extracts from it,

Intoxication of the maternal animal causes an acute
phase reaction characterized by redistribution of the
trace elements zinc, copper and iron, and by an
increase in various plasma and liver proteins (e.g.
metallothionein, o,-acid glycoprotein and cerulo-
plasmin;, associated with non-specific malformations
in the embryo. Subcutaneous administration of a-
hederin at 3 to 300 pmol’kg body weight to pregnant
rats on gestation days 8 and/or 11 induced an acute
phase response indicated by decreased concentrations
of Fe and Zn and increased concentrations of Cu, ;-
acid glvcoprotein and ceruloplasmin in ptasma along
with a dose-dependent increase in the concentration
of maternal hepatic metallothionein (MT). The
maximum induction of MT was 11-to 15-fold greater
than in controls after doses of 30 pmol/kg or higher.
Doses of both 30 and 300 pmolkg significantly
increased resorption incidence (p = 0.05), and 300
pmol/kg body weight also decreased fetal weight and
increased the incidence of abnormal fetuses {52].

In another study o-hederin was subcutaneously
administered to rats at 20 and 30 pmol/kg body



weight daily on gestation days 6-15, resulting in
sustained elevation of hepatic metallothionein and
subsequent redistribution of zinc. This led to a decrease
in the zinc available to the embryo and ultimately to
adverse development of the offspring. Repeated dosing
throughout organogenesis increased the severity of
the effects previously observed with single large
doses of o-hederin administered during mid-gestation
[53].

Addition of a-hederin to an embryo culture, directly
(300 pmol) or as serum collected 2 hours after admin-
istration of a-hederin to the maternal rat (i.e. before
the onset of MT synthesis), had no embryotoxic effect.
However, after addition of serum obtained at the peak
of metallothionein synthesis (18 hours after applic-
ation of a-hederin to the maternal animals), the
embryos developed normally only after addition of
zinc [52].

The above studies showed that single high toxic
doses, or repeated low doses, of at-hederin alter (as do
many other substances) systemic zinc distribution in
the pregnant rat, which is associated with abnormal
embryo development. Abnormalities of embryo-
genesis due to the amount of a-hederin orally
administered in therapeutic doses of ivy leaf extracts
{with absorptionto a lesser extent) cannot be deduced
from these results.
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