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The American Botanical Council (ABC) is the leading nonprofit education organization providing science-based
and traditional information to promote the responsible use of herbal medicine. As a respected independent infor-
mation clearinghouse on herbal medicine, ABC serves consumers, the herbal products industry, healthcare profes-
sionals, researchers, educators, government agencies, and the media. ABC accomplishes this mission through:

� Media Education: proactively addressing
inaccurate and/or negative press and the “good
news” on herbal medicine issues through
interviews, press releases, and letters to editors

� Publications: periodicals and books (many
award-winning) including HerbalGram,
HerbClip™, The ABC Clinical Guide to Herbs,
The Complete German Commission E
Monographs, and Herbal Medicine: Expanded
Commission E Monographs

� Continuing and Professional Education: live,
written, and online continuing education
courses; internship programs

� Web Presence: ABC’s extensive website
<www.herbalgram.org>; Herb-Ed-Web™
Content Licensing Program providing peer
reviewed, science based information for others
to use on their websites.

� Safety Labeling Program and Third-Party
Literature: materials developed in compliance
with DSHEA to inform consumers about
herbal supplement safety and use

� Herbal Education and Resource Center:
medicinal demonstration gardens; extensive
library; internship programs

ABC’s educational services are made possible through the support of companies and individuals who share our
commitment to high quality, science-based herbal medicine education. For more information about ABC and its
services and products, or to become a member please call toll free 1-800-373-7105, or visit our website:
www.herbalgram.org.

THE ABC CLINICAL GUIDE TO HERBS is an excellent reference and provides national
continuing education credit in 5 healthcare professions. Readers interested in what herbs
and brands have been studied will find it here. Contains comprehensive, clinical-based
information on the most popular herbs and proprietary herbal products. Each herb
chapter discusses uses and safety information, and contains an extensively-referenced
monograph, a table summarizing the most important clinical studies on that herb, 
a 2-page clinical overview, and a 1-page information sheet. 512pp.; hardcover; 2003.

Published quarterly, HerbalGram provides current and
reliable science-based information on important herbal
medicine topics such as clinical updates, research reviews,
and legal and regulatory issues. Give your customers the
information they need to make well-informed decisions
about which herbs to use and why. 
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OVERVIEW
European elder fruit is a berry-like drupe, native to Europe,
Northern Africa, and Western- and Central Asia with a long his-
tory of traditional use among European herbalists documented
since ancient times in the writings of Hippocrates, Dioscorides,
and Pliny the Elder. Elder berries have long been used for mak-
ing preserves, wines, winter cordials, and for “adulterating,” i.e.,
adding flavor and color to other wines. In
recent years, dietary supplements and other
natural health products containing extracts,
juices or syrups of European elder berry have
become popular in the U.S. as remedies for
treating cold and flu symptoms, marketed
primarily through natural food stores along-
side other popular herbal remedies used for
treatment or prevention of upper respiratory
tract infections and other symptoms associ-
ated with colds and flus.

PRIMARY USES
Common symptoms associated with:

• Influenza 
• Colds
• Feverish conditions (as a diaphoretic)

OTHER POTENTIAL USES
• Diuretic (juice or tea; promotes renal

elimination of water)

PHARMACOLOGICAL ACTIONS
In vitro: Significant antioxidant capacity as
determined by oxygen radical absorbing
capacity (ORAC), antiviral; inhibits viral replication, and
immunoprotective or immunostimulatory; increases production
of inflammatory and antiinflammatory cytokines.
Human: Elder berry extract increases hemagglutination inhibi-
tion titers to influenza B in the sera of flu patients.

DOSAGE AND ADMINISTRATION
Clinical trials on patients with influenza suggest using the stan-
dardized liquid extract for 3 to 5 days starting at the first sign of
flu symptoms.

CRUDE PREPARATIONS
EXPRESSED JUICE: 1 glass (presumably 8 oz.; size not speci-
fied in original source) 2 times daily.
SYRUP: 1-2 tablespoons mixed with hot water. 
TEA DECOCTION: 1 cup (made from 10 g dried berries) sev-
eral times daily.

STANDARDIZED

PREPARATIONS*
SYRUP (contains 3.8 g standardized liq-
uid extract (2:1) per 10 ml syrup): 

For intensive use:
Adults: 2 teaspoons 4 times daily
Children: 1 teaspoon 4 times daily
For daily maintenance: 
Adults: 2 teaspoons daily
Children: 1 teaspoon daily

LOZENGES (contains 130 mg stan-
dardized dry extract and 100 mg vitamin
C): 

For intensive use:
Adults: 2 lozenges 3 times daily
Children: 1 lozenge 4 times daily
For daily maintenance:
Adults: 1 lozenge 2 times daily
Children: 1 lozenge daily

[* The manufacturer states that it has standard-
ized the elder berry extract used in all

Sambucol® preparations to its antiviral activity as measured in an in vitro
bioassay, and that this quantified in vitro antiviral activity is consistent on a
batch-to-batch basis.] 

CONTRAINDICATIONS
None known.
PREGNANCY AND LACTATION: Although elder berry has been safe-
ly consumed in the diet of some cultures, at least one source sug-
gests that elder berry should not be used when pregnant or lac-
tating due to insufficient clinical data and potential risk of toxic-
ity. However, there are no data suggesting that elder berry prepa-
rations would have an adverse effect on pregnancy or on nursing
infants. 
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ADVERSE EFFECTS
No known reports (for properly prepared European elder berry
preparations at therapeutic dosages). Unripe or insufficiently
cooked elder berry preparations can induce toxic effects in
humans (e.g., diarrhea, nausea, vomiting). There are reports of
poisonings from the fresh juice of other Sambucus species, e.g.,
American elder (S. canadensis) and Mexican elder (S. mexicana).
Also, in one study a small number of patients responded posi-
tively to skin prick test and/or RAST to an extract of elder pollen,
flowers and berry.

DRUG INTERACTIONS
No known reports. One source suggests theoretical interactions
based on speculative concerns that because elder berry may exhib-
it a diuretic and a laxative effect, caution should be exercised
when taken concomitantly with diuretics or drugs that interact
with diuretics, as well as with laxatives. There is a preliminary
report of a potential beneficial interaction between elder berry
preparations and decongestants and antibiotics.

CLINICAL REVIEW
Five small clinical studies on various elder berry preparations that
included a total of 144 participants were reviewed, three of which
were reported as part of the same study. Two randomized, dou-
ble-blind, placebo-controlled (R, DB, PC) studies investigated
the efficacy of a proprietary elder berry syrup (Sambucol®) for
treating symptoms associated with influenza. In these studies,
involving 27 and 60 patients respectively, patients treated with
Sambucol® recovered significantly faster than patients in the con-
trol group. Three other trials, one of which was R, DB PC, inves-
tigated the effects of elder berry juice or an encapsulated spray-
dried juice powder on components of cholesterol. In the R, DB,
PC trial with encapsulated powdered juice, involving 34 subjects,
a small, though non-significant, decrease in total cholesterol con-
centrations was measured in the treatment group. In a related
crossover experiment involving 6 participants, a single, large dose
(50 ml) of juice taken with a high-fat breakfast, showed no sig-
nificant differences in postprandial triglyceride levels.

C l i n i c a l  O v e r v i e w
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European Elder Berry
Sambucus nigra L.

[Fam. Caprifoliaceae]

OVERVIEW
European elder is a plant native to Europe, Northern
Africa, and Western- and Central Asia. Its flowers and
berries have a long history of use in traditional European
medicine. Elder berries have also been used for making
preserves, wines, winter cordials, and for adding flavor
and color to other wines. Dietary supplements containing
extracts, juices or syrups of European elder berry have
become popular in the U.S. as remedies for treating cold
and flu symptoms, sold mainly in natural food stores
alongside other popular cold and flu herbal remedies.

USES
Treatment of cold and flu symp-
toms including aches and pains,
coughing, nasal congestion,
mucous discharge and fever;
immune system stimulant.

DOSAGE
Clinical trials on patients with
influenza suggest using the stan-
dardized extract for 3 to 5 days
starting at the first sign of flu
symptoms.

CRUDE PREPARATIONS
EXPRESSED JUICE: 1 glass
(presumably 8 oz., size not spec-
ified in original source) 2 times
daily.
SYRUP: 1-2 tablespoons mixed
with hot water. 
TEA DECOCTION: 1 cup (made from 10 g dried
berries) several times daily.

STANDARDIZED PREPARATIONS*
SYRUP (contains 3.8 g standardized liquid extract (2:1)
per 10 ml syrup): 

For intensive use:
Adults: 2 teaspoons 4 times daily
Children: 1 teaspoon 4 times daily

For daily maintenance: 
Adults: 2 teaspoons daily
Children: 1 teaspoon daily

LOZENGES (contains 130 mg standardized dry extract
and 100 mg vitamin C): 

For intensive use:
Adults: 2 lozenges 3 times daily
Children: 1 lozenge 4 times daily
For daily maintenance:
Adults: 1 lozenge 2 times daily
Children: 1 lozenge daily

[*The manufacturer states that it has
standardized the elder berry extract
used in all Sambucol® preparations to
its antiviral activity as measured in an
in vitro bioassay, and that this quanti-
fied in vitro antiviral activity is consis-
tent on a batch-to-batch basis.]

CONTRAINDICATIONS
None known.
Pregnancy And Lactation: There
are no known restrictions
although there are insufficient
data to confirm safety during
pregnancy or while breastfeed-
ing. 

ADVERSE EFFECTS
No reported side effects. Unripe
elder berries or improperly pre-

pared elder berry preparations can cause adverse side
effects including diarrhea, nausea and vomiting.

DRUG INTERACTIONS
No confirmed drug interactions. Potential interactions
with diuretics or drugs that interact with diuretics, as well
as with laxatives have been speculated. A potential benefi-
cial interaction between elder berry preparations and
decongestants and antibiotics has also been speculated
based on preliminary clinical observations. 

Comments

When using a dietary supplement, purchase it from a reliable source.
For best results, use the same brand of product throughout the period
of use. As with all medications and dietary supplements, please inform
your healthcare provider of all herbs and medications you are taking.
Interactions may occur between medications and herbs or even among
different herbs when taken at the same time. Treat your herbal supple-
ment with care by taking it as directed, storing it as advised on the
label, and keeping it out of the reach of children and pets. Consult your
healthcare provider with any questions.

The information contained on this sheet has been
excerpted form The ABC Clinical Guide to Elder Berry
© 2004 by the American Botanical Council, styled after
The ABC Clinical Guide to Herbs © 2003 American
Botanical Council (ABC). ABC is an independent mem-
ber-based educational organization focusing on the
medicinal use of herbs. For more detailed information
about this herb please consult the healthcare provider
who gave you this sheet. To order The ABC Clinical Guide
to Herbs or become a member of ABC, visit their website
at www.herbalgram.org.



European Elder Berry
Sambucus nigra L.
Family: Caprifoliaceae

OVERVIEW

Dating back to the fifth century BCE, the writings of
Hippocrates, Dioscorides, and Pliny describe the use of
medicines derived from the elder tree.1 The common

name elder is derived from the Anglo-Saxon word æld, meaning
“fire” since blowing through the hollow stems of the young
branches was a method for building up fires.2 Elder was often
referred to as the “medicine chest of the country people” and has
a history of traditional use among Native Americans and herbal-
ists of Europe.3 There is much European folklore associating the
plant with life-enhancing effects such as increased longevity and
vigor.3,4

Much of the traditional use of elder and the modern research
have focused on the flower, not the fruit; only recently in the
past few decades have there been investigations into elder berry.

(While elderberry is frequently written as one word, this mono-
graph will employ the less common use of two words, e.g., elder
berry, to eliminate as much as possible any confusion as to which
plant part it is referring.) Numerous sources in the ethnobotan-
ical and medical literature refer to historical, therapeutic, and
toxicological information on “elder” without adequately docu-
menting the plant part in question. Such ambiguities and lack of
documentation can produce confusing data on the use and safe-
ty of preparations made from various parts of elder. In the infor-
mation below, the authors and editors have made every best
effort to ensure that the data relates specifically to preparations
made from elder berry only.
References to the berry can be found in many pharmacopeias
over the centuries, including the Italian, Dutch, Portuguese,
Croat-Slovak, German, Austrian, Swiss and Hungarian.5 The
medicinal uses of the berry are almost as numerous as those who
reported them: Johann Bauhin (1541-1613) mentions their use
by peasants for dysentery and diarrhea; Adam Lonicer (1528-
1586) and Johann von Muralt (1638-1733) describe their use

for inducing perspiration to remove toxins; and Conrad von
Megenberg (1309-1374) first mentioned elder berry juice to
increase resistance to illness.5 The berries are regularly incorpo-
rated into food and condiments for coloring and flavor.2,6 They
have long been used for making preserves, wines, winter cordials,
and for “adulterating,” i.e., adding flavor and color to other
wines.2 Most of the elder berries in commerce are imported from
the Russian Federation, Poland, Hungary, Portugal, and
Bulgaria.7

DESCRIPTION
Elder, native to Europe, Northern Africa, and Western Asia, con-
sists of over 20 species, many of which have similar chemical
constituents.8 Sambucus nigra L., the species on which the
majority of scientific research has been conducted, is a deciduous
tree growing to 10 m (32 ft) with cream-white flowers and blue-
black berries.9 The flowers, leaves, and berries all contain con-
stituents of pharmacological importance including flavonoids,
lectins, and anthocyanins.7 Elder berry preparations are made
from either the fresh or dried fruit.6

PRIMARY USES
Elder berries are used to treat common symptoms associated with
colds, feverish conditions (as a diaphoretic), and influenza.2,10,11

OTHER POTENTIAL USES
• diuretic7

DOSAGE

Crude Preparations 
SYRUP: 1-2 tablespoons mixed with hot water taken at night to
promote perspiration and decongestion in cases of cough, cold
or fever.2 Simmer 5 lbs. of fresh, ripe berries with 1 lb. of sugar
until the juice evaporates to the thickness of honey.
JUICE: 1 glass 2 times a day.10,12 Boil fresh berries in water for
2-3 minutes; express the juice, boil 10 parts juice with one part
honey to preserve. (Amount of fresh berries and volume of water
is not specified.) 
TEA: One cup several times a day for treating feverish catarrhal
afflictions or to act as a mild diuretic.7 Soak 10g of dried berries
in cold water for several minutes, heat to boiling, decoct briefly,
steep for 5-10 min, and decant. 

STANDARDIZED PREPARATIONS
[Editors’ Note: The manufacturer states that it has standardized
the elder berry extract used in all Sambucol® preparations to its
antiviral activity as measured in an in vitro bioassay, and that this
quantified in vitro antiviral activity is consistent on a batch-to-
batch basis.]13

Sambucol® syrup is a proprietary formula containing 38% black
elder berry extract (2:1). The children’s product is a proprietary
formula containing 19% black elder berry extract. Per the

Photo © 2004
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Sambucol® liquid formulations packages, the dosages are as fol-
lows:

For intensive use:
Adults: 2 teaspoons 4 times daily
Children: 1 teaspoon 4 times daily
For daily maintenance: 
Adults: 2 teaspoons daily
Children: 1 teaspoon daily

Sambucol® lozenges: 
For intensive use:
Adults: 2 lozenges 3 times daily
Children: 1 lozenge 4 times daily
For daily maintenance:
Adults: 1 lozenge 2 times daily
Children: 1 lozenge daily

DURATION OF ADMINISTRATION
Crude Preparations
None noted in the literature. 

Standardized Preparations
Sambucol®: Clinical trials recommend 3 to 5 days within 48
hours of the onset of flu symptoms.14,15

Clinical trials have shown Sambucol® was effective in shortening
duration of flu and lessening its symptoms. Intensive Use dosage
(see above) should start from onset of first flu symptoms and
until symptoms resolve. 14,15

The daily maintenance dose as recommended by the manufac-
turer is based on in vitro studies that have shown Sambucol® to
increase the activity of various immune system functions16–19;
however, clinical trials have not yet been conducted to confirm an
optimal duration for prophylactic effect.

CHEMISTRY
Elder berries are rich in flavonoids,4,20 vitamins C and P,10 and B1,
B2, and B6.21 Elder berry contains the flavonoid glycosides,
hyperoside, isoquercitrin, and rutin, and anthocyan glycosides
chrysanthemin, sambucin, and sambucyanin.7 There is also
approximately 0.01% essential oil containing 34 identified com-
pounds. Present in the seeds are the cyanogenic glycosides, holo-
calin, prunasin, sambunigrin, and zierin.7

PHARMACOLOGICAL ACTIONS
Crude Preparations
Human
None noted in the literature.
Animal
None noted in the literature. There are no data on animal
research with elder berry in the available botanical and medical
literature. A search on the Napralert database of 15 in vivo phar-
macological studies on “Sambucus nigra” did not reveal any study
that was specified to have been conducted with the “fruit” or
“berry” of elder, most of the studies having been conducted on
flowers, whole plant or other non-fruit preparations.
In Vitro
Four primary anthocyanins (cyanidin 3-sambubioside-5-gluco-
side, cyanidin 3,5-diglucoside, cyanidin 3-sambubioside, and
cyanidin 3-glucoside) of elder berry were incorporated into the

plasma membrane and cytosol of endothelial cells following a 4-
hour incubation with an extract.22 Human and animal endothe-
lial cell enrichment with elder berry anthocyanins conferred sig-
nificant protective effects against three oxidative stressors. In an
additional experiment, an extract of elder berries (extraction
process unspecified) were shown to exhibit oxygen radical absorb-
ing capacity (ORAC) in an amount similar to cranberries
(Vaccinium macrocarpon Aiton) and raspberry seeds (Rubus
idaeus).23

STANDARDIZED PREPARATIONS
Human
Increased hemagglutination inhibition titers to influenza B in the
sera of flu patients who received Sambucol®.14

Animal
Disposition to acetic-acid induced colitis was decreased in rats
fed a diet containing 4% elder berry (pomace) extract over a
month.24 Both macroscopic damage to the colon and myeloper-
oxidase activity were 50% lower in the treatment group com-
pared with control diet group. Enhanced activity of lysosomal
enzymes, considered to be an indicator of colonic mucosa
integrity, was associated with the experimental group. Moreover,
a lower level of primary products of lipoxygenation was also
detected in the colon, liver, and erythrocytes of the experimental
group.
Chimpanzees given Sambucol® orally, as either a prophylactic or
as a symptom-dependent treatment experienced fewer flu-like,
upper respiratory ailments than chimpanzees administered a
placebo.25 During the first fall and winter “flu season” of the
study, five chimpanzees in an experimental group received 10 ml
of Sambucol® daily, while five chimpanzees constituting a control
group received sugar syrup. When chimpanzees in the experi-
mental group exhibited flu-like symptoms, they received an
increased dose of Sambucol®, 15 ml, twice daily. During the six
months of the trial, the control group exhibited flu-like symp-
toms over a total of 39 days, whereas the experimental group had
symptoms for a total of 12 days. During the second flu season,
chimpanzees were strictly treated symptomatically with 15 ml of
Sambucol® twice daily. Symptoms lasted for fewer than 24 hours
in all animals treated symptomatically. 
In Vitro
Reduced hemagglutination and inhibited replication of four type
A human influenza viruses, three type B human influenza virus-
es, and three type A animal strains were demonstrated in Madin-
Darby canine kidney cells incubated with Sambucol®.14

Inhibition of replication was dose dependent.
Production of four inflammatory cytokines (Interleukin-1ß,
TNF-α, IL-6, IL-8) and one anti-inflammatory cytokine (IL-10)
were significantly increased, compared to a control treatment, by
the incubation of monocytes from healthy donors with different
Sambucol® formulations, suggesting an immuno-stimulatory
effect.16

Reduction in infectivity of HIV strains was reported when pre-
incubated with Sambucol®.18 Replication of HSV-1 strains,
including acyclovir resistant lines, was completely inhibited by
Sambucol® elder berry extract.19

MECHANISM OF ACTION
Each of the following studies was done on a Sambucol® product
unless specified otherwise.

• Elder berry extract inhibits hemagglutination produced by

7The ABC Clinical Guide to Elder berry 
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the influenza viruses in humans.14

• Elder berry extract inhibits viral replication in humans and
in vitro.14,19

• Elder berry extract increases production of inflammatory
and anti-inflammatory cytokines in humans.16,17

• A 4% elder berry extract, extracted by 70% ethanol and
vacuum-concentrated to 50-60% content dry matter
enhances activity of lysosomal enzymes; reduces production
of lipoxygenation products; reduces myeloperoxidase activi-
ty.24

• An elder berry extract (per cent and extraction method
unspecified) confers protection against oxidative stress.22

• Elder berry extract exhibits oxygen radical absorbing capaci-
ty (ORAC) in vitro comparable to cranberry (Vaccinium
macrocarpon Aiton) and raspberry seed (Rubus idaeus), but
less than strawberry powder (Fragaria sp.), grape seed
proanthocyanidin powder (Vitis vinifera), wild blueberry
and blueberry extracts (Vaccinium spp.).23

CONTRAINDICATIONS
None known. A review of the clinical, pharmacological and med-
ical/scientific literature on elder berry has not produced any data
that would constitute sufficient reasons for concerns about con-
ditions that should be contraindicated with the use of elder berry
preparations. One source suggests that persons with allergies to
plants in the honeysuckle family (Caprifoliaceae) should avoid
“elder” but no plant parts are distinguished or specified.26 The
same source acknowledges that there are no reports of allergy or
hypersensitivity to elderberry or elderflower in the available liter-
ature.
PREGNANCY AND LACTATION: Although elder berry has been safe-
ly consumed in the diet of some cultures, at least one source sug-
gests that elder berry should not be used when pregnant or lac-
tating due to insufficient data and risk of toxicity.26 The source
notes a survey of pregnant women using dietary supplements in
which one of the women reportedly experienced nausea and gas-
trointestinal discomfort when using an unspecified preparation of
elder (plant part not noted).27 However, there are no data sug-
gesting that elder berry preparations would have an adverse effect
on pregnancy or on nursing infants.

ADVERSE EFFECTS
Elder berry has no reported side effects. However, in one study a
small number of patients responded positively to skin prick test
and/or RAST to an extract of elder pollen, flowers and berry.28

Improperly prepared elder preparations can induce toxic effects in
humans through poisonous alkaloid and cyanogenic glycosides
that are found in the roots, stems, leaves, bark, and unripe
berries.29–31 Effects of cyanide, also known as hydrocyanic acid
(NCN), on humans include nausea, vomiting and diarrhea,30,31 as
well as central nervous system and respiratory depression, and
general lethargy.32 One report exists of poisoning cause by the
ingestion of juice made from the berries of a different species of
elder, S. mexicana, the elder tree indigenous to the western
United States. Within 15 minutes of drinking the juice, pressed
from leaves, stems, and berries, 11 people began to experience
nausea and vomiting. Eight of these people were flown by heli-
copter to a hospital complaining of abdominal cramps, weakness,
nausea, and vomiting. Some also complained of dizziness and
numbness. One person who had ingested 5 glasses of the juice
was hospitalized. All recovered quickly.32 There are anecdotal

reports of poisoning in children associated with an unnamed part
(presumably the berry) of S. canadensis.29

DRUG INTERACTIONS
Although there are no known confirmed drug interactions with
elder berry, one source suggests some theoretical interactions.26

The source notes that elder berry is associated with both a diuret-
ic and a laxative effect; therefore, the authors of the cited report
suggest caution be exercised when the berries and/or their prepa-
rations are taken in conjunction with diuretics or drugs that
interact with diuretics, as well as caution with laxatives. However,
based on current data, this caution appears to be strictly specula-
tive. 
Elder berry decoctions administered orally to laboratory rats
before or simultaneously with subcutaneous injections of pento-
barbitone caused a significant decrease of sleep induction time
and increased sleeping time.33 Berry decoctions administered
orally 2 hours before subcutaneously injected morphine
decreased the analgesic effect of morphine.33 The relevance of the
results of these studies to human oral use of elder berry prepara-
tions is difficult to establish.
One source states that there may be a beneficial interaction
between elderberry preparations and decongestants like oxymeta-
zoline (Afrin®,  manufactured by Schering-Plough HealthCare
Canada Ltd), and antibiotics, as observed in “preliminary
research” on patients, but there is no citation to such research.

AMERICAN HERBAL PRODUCTS ASSOCIATION

(AHPA) SAFETY RATING
CLASS 1: Consumption of elder berry is safe when used appro-
priately (i.e., “Herbs which, when used appropriately, can be con-
sumed safely without specific use restrictions.”).30

REGULATORY STATUS
AUSTRALIA: Elder berry is a listable herbal entity under the
Therapeutic Goods Act.34

CANADA: Elder berry preparations with medicinal claims are reg-
ulated as Natural Health Products.35

FRANCE: Elder berry is regulated as a traditional herbal medi-
cine.36

GERMANY: Elder fruit and its preparations were not evaluated by
the German Commission E for safety and efficacy, although elder
flower was reviewed and approved.37

ISRAEL: In Israel, Sambucol® is regulated as a food supplement.38

SWITZERLAND: The juice from the fruits is listed in the
Pharmacopoeia Helvetica V as a purgative (large doses) and as a
diuretic and diaphoretic.7

UNITED KINGDOM: Elder berry tablets are listed on the
Veterinary Drugs General Sales List.7

UNITED STATES: Elder berry and elder berry products are regulat-
ed as dietary supplements. 

CLINICAL REVIEW
There are 5 human trials (3 of which were reported as part of the
same study) on various preparations derived from S. nigra berries
that are summarized in the clinical studies table in this mono-
graph. In general, the studies are mostly small. Two were ran-
domized, double-blind, placebo-controlled studies investigating
the efficacy of a proprietary elder berry syrup (Sambucol®) for
treating symptoms associated with influenza.14,15 In these studies,



which involved 27 and 60 patients respectively, patients treated
with Sambucol® recovered significantly faster than patients in the
control group.
A placebo-controlled, double-blind study was conducted on 27
individuals with influenza (symptoms for ≤ 24 hours). Patients
were randomized to receive either Sambucol® or placebo daily for
3 days. Children (5-11 years) received 2 tablespoons per day and
adults (12 years and older) received 4 tablespoons per day for 3
days. A significant improvement in symptoms, including fever,
was experienced by 93.3% of the elder berry group within 2 days.
In contrast, 91.7% of the placebo group did not show similar
improvement until day 6 (P < 0.001). Complete resolution
(“cure”) was achieved within 2 to 3 days by approximately 90%
of the elder berry group and within 6 days by the placebo group
(P < 0.001). Immune system tests found a higher level of influen-
za antibodies in patients receiving elder berry than those receiv-
ing the placebo, suggesting enhanced immune activity.14

Another clinical trial with 60 adults also demonstrated the safety
and efficacy of standardized elder berry syrup (Sambucol®) in the
treatment of influenza and its symptoms.15 In this randomized,
double-blind, placebo-controlled trial involving patients (18-54
years) with either influenza type A or type B, 15 ml of Sambucol®
or a placebo was administered 4 times per day. Medication was
initiated within 48 hours of the onset of symptoms (a potential
weakness of this trial, as the elder preparation may have been even
more effective with earlier intervention) and continued for 5
days. Study outcomes were determined from visual analogue
scores (VAS) measuring flu symptoms (aches and pains, coughing
frequency, quality of sleep, nasal congestion, and mucous dis-
charge) and self-evaluation questionnaires. Baseline VAS values
were not significantly different between the two groups. During
treatment, VAS values were significantly higher (noting improve-
ment) for the treatment group than for the control group (P <
0.001). Most VAS values in the elder berry group were close to 10
(pronounced improvement) after 3-4 days of treatment, whereas
it took 7-8 days before the placebo group reached similar levels.
Global evaluation scores (symptoms and overall wellness scores
combined) for the elder berry group showed a pronounced
improvement after a mean of 3.1 days compared to 7.1 days for
the placebo group (P < 0.001). Moreover, a significantly larger
number of patients in the control group resorted to “rescue med-
ication,” such as an analgesic (i.e., paracetamol [acetaminophen])
or nasal spray, compared with the treatment group (P < 0.001).

BIOAVAILIBILITY STUDIES ON ELDER BERRY
Four studies examined the bioavailability of elder berry antho-
cyanins. One study involved solely the investigator.39 Two studies
were conducted on 4 elderly, female volunteers.40,41 The fourth
enrolled 8 men and 8 women in a cross-over design.20 Results
from these studies appear to support the idea that elder berry
anthocyanins are bioavailable, though interpretations of results
seem to differ from study to study. Mulleder et al. (2002) meas-
ured low concentrations of 2 anthocyanins (cyanidin 3-glucoside
and cyanidin-3-sambubioside) in urine after oral consumption of
elder berry concentrate high in anthocyanins (1.9 g). They con-
cluded that, if bioavailable, these anthocyanins are available at
low levels. Consumption of the same concentrate with the addi-
tion of 30 g sucrose resulted in reduced excretion of antho-
cyanins. Wu et al. (2002) found evidence of methylation of the
same 2 anthocyanins in urine samples after administering elder
berry extract (containing 720 mg anthocyanins), and also sug-
gested that anthocyanins are absorbed and excreted at low rates

compared with other flavonoids. On the other hand, Cao and
Prior (1999) and Milbury et al. (2002) reported the presence of
the same anthocyanins, in their natural, unchanged state in urine
and plasma samples after subjects consumed 1.5-1.9 g of elder
berry anthocyanins, and claimed they are bioavailable.
A series of 3 trials, all reported by Murkovic et al. (2004), exam-
ined the effects of elder berry preparations on components of
cholesterol.42 The trials varied in size from 6 to 34 subjects and in
duration from 1 day to 3 weeks. The 2-week trial investigating
the effects of elder berry on serum cholesterol was random and
placebo-controlled with 20 men and 14 women (24-36 years of
age). A small, though non-significant, decrease in total choles-
terol concentrations was measured in treatment group (from 199
to 190 mg/dl) compared with control group (from 192 to 196
mg/dl) after subjects had consumed the equivalent of 5 ml elder
berry juice (10% anthocyanin content) daily. Fourteen subjects
(7 men, 7 women; 24-36 years of age) continued treatment for
another week at which time LDL oxidation resistance was tested.
There was no significant difference in resistance to induced oxi-
dation between the treatment and control groups. Six subjects, in
a cross-over experiment, consumed a high-fat breakfast with a
single, large dose (50 ml) of elder berry juice. There was no dif-
ference in postprandial triglyceride levels.

BRANDED PRODUCTS
[Editors’ note: This section contains some products that are not
in the Clinical Overview section and the Clinical Studies Table.
They are, however, mentioned in the Dosage section of this
monograph and contain the same clinically-tested elder berry
extract plus additional bioactive components.] 
Sambucol®: Razei Bar / Manhat Technology Park, Bldg. 1, Flr. 1
/ Jerusalem 91487 ISRAEL / Tel: (+972-2) 648-0577 / Fax:
(+972-2) 648-0578 / Website: http://www.sambucol.com /
Email: info@razeibar.com. Sambucol® Black Elderberry Extract
contains 38% black elder berry extract with anthocyanins.
Sambucol® Immune System Formula contains 4 g of a propri-
etary blend of 38% black elder berry extract with Echinacea
angustifolia (root), Echinacea purpurea (stem, leaf and flower),
and propolis, plus 100 mg Vitamin C (ascorbic acid) and 10 mg
zinc (as zinc gluconate). Sambucol® For Kids contains a propri-
etary blend of 19% black elder berry extract with Echinacea pur-
purea (stem, leaf, and flower), Echinacea angustifolia (root), and
propolis. Sambucol® Black Elderberry Extract Lozenge contains
130 mg of black elder berry extract and 100 mg Vitamin C.
Sambucol® Immune System Formula Lozenge contains 90 mg of
a proprietary blend of black elder berry extract and Echinacea
purpurea (stem, leaf and flower), plus 100 mg Vitamin C and 5
mg zinc gluconate.
United States and Canada distribution through Nature’s Way / 10
Mountain Springs Parkway / Springville, Utah 84663 / Tel: 801-
489-1500 / Fax: 801-489-1700 / Email: info@naturesway.com.
(www.naturesway.com).

REFERENCES
1 Mumcuoglu M. Wonderful Sambucus: The Black Elderberry. Shmuel Tal Printing

Service, Jerusalem, Israel; 1998: 16 pp.
2 Grieve M. A Modern Herbal. New York, NY: Dover Publications; 1971.
3 Keville K. Respect your elder. Vegetarian Times. June 1990;62-65.
4 Rotblatt M, Ziment I. Evidence-Based Herbal Medicine. Philadelphia, Pa: Hanley

& Belfus Inc; 2002.
5 Lehman, H. Mathemathisch-naturwissenschaflichen Abteilung der Philosophischen

Fakultät der Universität Basel. Zofingen: Graphische Anstalt Zofinger Tagblatt;
1935.

9The ABC Clinical Guide to Elder berry 



10 The ABC Clinical Guide to Elder berry 

6 Van Wyk BE, Wink M. Medicinal Plants of the World. Portland, Ore: Timber Press;
2004.

7 Wichtl E, ed.; Brinckmann JA, Lindenmaier MP, trans. Herbal Drugs and
Phytopharmaceuticals: A Handbook for Practice on a Scientific Basis. Boca Raton, Fla:
CRC Press; 2004.

8 Anon. Elder. Alternative Medicine Research Report. August 2003;91-94.
9 Atkinson MD, Atkinson E. Sambucus nigra L. J Ecol. 2002;90:895-923.
10Hoffmann D. The New Holistic Herbal. Dorset, England: Element Books Ltd;

1990.
11Elliman W. Elderberry, flu contrary. Hadassah Magazine. December 1994;40-41.
12Hoffmann D. Medical Herbalism: The Science and Practice of Herbal Medicine.

Rochester, Vt: Healing Arts Press; 2003.
13Mumcuoglu M. In a personal written communication to Gayle Engels October 1,

2004.
14Zakay-Rones Z, Varsano N, Zlotnik M, et al. Inhibition of several strains of

influenza virus in vitro and reduction of symptoms by an elderberry extract
(Sambucus nigra L.) during an outbreak of influenza B Panama. J Alternative and
Complementary Medicine. 1995;1(4):361-369.

15Zakay-Rones Z, Thom E, Wollan T, Wadstein J. Randomized study of the efficacy
and safety of oral elderberry extract in the treatment of influenza A and B virus
infections. J International Med Res. 2004;32(2):132-140.

16Barak V, Halperin T, Kalickman I. The effect of Sambucol, a black elderberry-
based, natural product, on the production of human cytokines: I. inflammatory
cytokines. Eur Cytokine Netw. June 2001;12(2):290-296.

17Barak V, Birkenfeld S, Halperin T, Kalickman I. The effect of herbal remedies on
the production of human inflammatory and anti-inflammatory cytokines. Isr Med
Assoc J. November 2002;4(suppl 11):919-922.

18Shapira-Nahor O, Zakay-Rones Z, Mumcuoglu M. The effect of Sambucol on
HIV infection in vitro. Annual Israel Congress of Microbiology; 1995.

19Morag A, Mumcuoglu M, Baybikov T, Schlesinger M, Zakay-Rones Z. Inhibition
of sensitive and acyclovir-resistant HSV-1 strains by an elderberry extract in vitro.
Xth International Congress of Virology; August 1996; Jerusalem, Israel.

20Mulleder U, Murkovic M, Pfannhauser W. Urinary excretion of cyanidin glyco-
sides. J Biochem Biophys Methods. October-November 2002;53(1-3):61-66.

21Elderberry, raw. FCDB # 0096. Danish Food Composition Databank. Danish
Institute for Food and Veterinary Research Available at:
http://www.foodcomp.dk/fcdb_details.asp?FoodId=0096. Accessed October 1,
2004.

22Youdim KA, Martin A, Joseph JA. Incorporation of the elderberry anthocyanins by
endothelial cells increases protection against oxidative stress. Free Radic Biol Med.
2000;29(1):51-60.

23Roy S, Khanna S, Alessio HM, et al. Anti-angiogenic property of edible berries.
Free Radical Research. 2002;36(9):1023-1031.

24Bobek P, Nosalova V, Cerna S. Influence of diet containing extract of black elder
(Sambucus nigra) on colitis in rats. Biologia Bratislava. 2001;56(6):643-648.

25Burge B, Mumcuoglu M, Simmons T. The effect of Sambucol on flu-like symp-
toms in chimpanzees: prophylactic and symptom-dependent treatment.
International Zoo News. 1999;46(1):16-19.

26Mills E, Hammerness P, Basch E, Ulbricht C, Romm A, Goldberg H. Elder
(Sambucus nigra L.). Natural Standard Monograph. Available at http://www.natu-
ralstandard.com/monographs/herbssupplements/elder.asp. Accessed June 14,
2004.

27Tsui B, Dennehy C, Tsourounis C. A survey of dietary supplement use during
pregnancy at an academic medical center. Am J Obstet Gynecol. August
2001;185(2):433-437. Cited by: Mills E, Hammerness P, Basch E, Ulbricht C,
Romm A, Goldberg H. Elder (Sambucus nigra L.). Natural Standard Monograph.
Available at
http://www.naturalstandard.com/monographs/herbssupplements/elder.asp.
Accessed June 14, 2004.

28Förster-Waldl E, Marchetti M, Schöll I, et al. Type 1 allergy to elderberry
(Sambucus nigra) is elicited by a 33.2kDa allergen with significant homology to
ribosomal inactivating proteins. Clin Exp Allergy. 2003;33:1703-1710.

29Anon. Leads from MMWR. Poisoning from elderberry juice. JAMA.
1984;251(16):2075.

30McGuffin M, Hobbs C, Upton R, Goldberg A. American Herbal Products
Association’s Botanical Safety Handbook. Boca Raton, Fla: CRC Press; 1997.

31Barnes J, Anderson L, Phillipson J. Herbal Medicines: A Guide for Healthcare
Professionals. London, England: Pharmaceutical Press; 2002.

32Kunitz S, Melton RJ, Updyke T, et al. Poisoning from elderberry juice. MMWR.
1984;33(13):173-174.

33 Jakovljevic V, Popovic M, Mimica-Dukie N, Sabo J. Interaction of Sambucus nigra
flower and berry decoctions with the actions of centrally acting drugs in rats.
Pharmaceutical Biology. 2001;39(2):142-145.

34Bone K. In a personal written communication to Gayle Engels, 9/13/2004.
35Marles R. In a personal written communication to Gayle Engels 9/14/2004.
36Agence française de sécurité sanitaire des produits de santé. Arrêté du 5 juin 2000

portant additive n 46 à la Parmacopée. Journal officiel. 19 July 2000. Available at
http://www.sante.gouv.fr/adm/dagpb/bo/2000/00-29/a0292085.htm. Accessed
September 13, 2004.

37Blumenthal M, Busse WR, Goldberg A, Gruenwald J, Hall T, Riggins CW, Rister
RS, editors. Klein S, Rister RS, translators. The Complete German Commission E
Monographs–Therapeutic Guide to Herbal Medicines. Austin, Tex: American
Botanical Council; Boston, Mass: Integrative Medicine Communication; 1998.

38Tenne O. In a personal written communication to Gayle Engels 8/18/2004.
39Cao G, Prior RL. Anthocyanins are detected in human plasma after oral adminis-

tration of an elderberry extract. Clinical Chemistry. 1999;45(4):574-576.
40Milbury PE. Cao G. Prior RL. Blumberg J. Bioavailability of elderberry antho-

cyanins. Mech Ageing Dev. 2002;123(8):997-1006.
41Wu X, Cao G, Prior RL. Absorption and metabolism of anthocyanins in elderly

women after consumption of elderberry or blueberry. J Nutr. 2002;132(7):1865-
1871.

42Murkovic M, Abuja PM, Bergmann AR, et al. Effects of elderberry juice on fast-
ing and postprandial serum lipids and low-density lipoprotein oxidation in healthy
volunteers: a randomized, double-blind, placebo-controlled study. Eur J Clin Nutr.
2004;58(2):244-249.



11The ABC Clinical Guide to Elder berry 

Zakay-Rones
et al.,1995 

Influenza
treatment

DB, PC, R
n=27 (chil-
dren and
adults)

3 days 2 tbs /day
(children) 4
tbs/day
(Adults)

Sambucol
(38% black
elderberry
extract 
containing
anthocyanins) 

Treatment group recovered significantly faster (by days
2-3) than control group (by day 6) (P < 0.001).
Enhanced immune activity detected in the treatment
group.

Author/Year Subject Design Duration Dosage Preparation Results/Conclusion 

Clinical Studies on Elder Berry (Sambucus nigra L.)

KEY: CO – crossover, DB – double-blind, n – number of patients, O – open, P – prospective, PC – placebo-controlled, R – randomized

Zakay-Rones
et al., 2004

Influenza
treatment

DB, PC, R
n=60 (men
and women,
18-54 years)

5 days 15 ml, 4 times
a day

Sambucol
(38% black
elderberry
extract 
containing
anthocyanins) 

Treatment group recovered 4 days earlier than control
group. Nearly universal improvement in symptoms
occurred after 3 days in treatment group, and after 7
days in control group (P < 0.001). Use of rescue med-
ication (analgesic and nasal spray) was significantly lower
in treatment group (P < 0.001).

Murkovic et
al., 2004

Serum 
cholesterol

O, PC, R
n=34 (20
men, 14
women)

2 weeks 400 mg Spray-dried
powder
(equivalent to
5 ml elder
berry juice;
10% antho-
cyanin 
content)

Small, non-significant decrease in cholesterol concentra-
tions in treatment group (from 199 to 190 ml/dl) com-
pared with control group (192 to 196 ml/dl).

Murkovic et
al., 2004

Serum lipid O
n=6

1 day 50 ml Elder berry
juice

No difference in postprandial triglycerides with or with-
out elder berry juice in subjects consuming a high fat
breakfast.

Murkovic et
al., 2004

LDL oxidation O
n=14 (7 men,
7 women)

3 weeks 400 mg Spray-dried
powder
(equivalent to
5 ml elder
berry juice;
10% antho-
cyanin 
content)

No significant effect on antioxidant status or resistance
to oxidation of low-density lipoprotein

Cao and Prior,
1999

Detection of
anthocyanins
in human 
plasma

n=1 healthy
male (35
years)

1 day 25 g Elder berry
extract (con-
taining 1.5 g
anthocyanins)

Analysis of human plasma showed two spectral peaks
matching those of anthocyanins in elder berry extract;
evidence of in human body absorption.

Author/Year Subject Design Duration Dosage Preparation Results/Conclusion 

Bioavailability Studies on  Elder Berry (Sambucus nigra L.)

Mulleder et
al., 2002

Urinary
excretion of
cyanidin 
glycosides

O, CO
n=16 (8 men,
8 women)

2 days 11 g Elder berry
concentrate
(equivalent to
235 ml of
fresh juice
containing 
1.9 g antho-
cyanins)

2 main anthocyanins of elder berry were detected
unchanged in urine at low concentration. Ingestion of
sucrose reduced excretion. Conclude limited bioavail-
ability of anthocyanins in humans.

Milbury et al.,
2002

Bioavailability
of elder berry
anthocyanins

O
n=4 elderly
women (63-
71 years)

1 day 12 g Elder berry
extract (con-
taining 720 mg
anthocyanins)
dissolved in
water 

Detection of 2 primary anthocyanins as glycosides in
plasma and urine. Conclude anthocyanins bioavailable in
unchanged glycosylated forms in humans.

Wu et
al.,2002

Absorption
and 
metabolism of
anthocyanins

O
n=4 elderly
women (60-
70 years)

1 day 12 g Elder berry
extract (con-
taining 720 mg
anthocyanins)
dissolved in
water

Evidence of methylation of 2 primany elder berry
anthocyanins from urine samples. 4 metabolites were
detected. Study suggests low rates of absorption and
excretion of anthocyanins compared with other
flavonoids.

KEY: CO – crossover, DB – double-blind, n – number of patients, O – open, P – prospective, PC – placebo-controlled, R – randomized



Reviewed: Zakay-Rones Z, Thom E, Wollan T, et al.
Randomized study of the efficacy and safety of oral elderberry

extract in the treatment of influenza A and B virus infections. J
International Med Res. 2004;32:132–140.

Summary: In a randomized, double-blind, placebo controlled
trial, 60 male and female patients (18-54 years old; mean 30 years
old) were recruited from four primary care sites in Norway to study
the efficacy of a standardized elderberry syrup for the treatment of
influenza. Patients were screened for participation between
December and February, when influenza infection is most preva-
lent. All volunteers selected for the study had a fever ≥38.00C
(100.40F) and at least one respiratory influenza symptom. Influenza
type A virus was isolated from 54 patients and influenza type B
from 6 patients. Patients were randomized to receive either a stan-
dardized black elder (Sambucus nigra L., Caprifoliaceae) berry syrup
preparation (containing 38% elderberry extract plus small amounts
of raspberry extract, glucose, citric acid, and honey; Sambucol®,
Razei Bar, Jerusalem, Israel) or a placebo syrup (same as above but
with no elderberry). Patients were instructed to take 15 ml of elder-
berry or placebo 4 times per day. Study medication was started
within 48 hours (mean 27.2 hours) of the onset of the influenza-like
symptoms and continued for 5 days. Patients were also allowed to
take a “rescue medication” (oral paracetamol and/or a dose-metered
nasal spray [Otrivin®, Novartis, Basel, Switzerland]) if necessary
during the study. The primary study outcomes included visual ana-
logue scores (VAS) for aches and pains, frequency of coughing,
quality of sleep, mucus discharge in the respiratory tract, and nasal
congestion. The VAS used a 10-point rating scale with 0 = no
improvement and 10 = pronounced improvement. A self-evaluation
score measuring overall personal well-being was also completed.
Patients scored their symptoms on diary cards at baseline, four times
a day during treatment, and twice daily for 5 days after the treat-
ment had finished. Baseline VAS scores did not differ significantly
between the elderberry and placebo groups. There was a significant
difference (p < 0.001) between the two groups in the development
of mean VAS scores. By days 3-4 of treatment, most of the VAS
scores in the elderberry group were close to 10 (pronounced
improvement), while the placebo group reached this level after 7-8
days. A significant difference (p < 0.001) in the global evaluation
scores for the two groups was noted after a mean of 3.1 ± 1.3 days,
while a similar score was obtained after 7.1 ± 2.5 days in the place-
bo group. Mean VAS scores for aches and pains, quality of sleep,
mucus discharge in the respiratory tract, and nasal congestion were
all greater than 9.0 by day 4 in the elderberry group and were ≤ 1.0
in the placebo group. The mean VAS score for aches and pains was
10.0 at day 5 in the elderberry group and at day 8 in the placebo
group. Taking rescue medication was significantly less (p < 0.001)
in the elderberry group (7 used paracetamol and 5 the nasal spray)
versus the placebo group (26 and 21, respectively). Patients from
both groups were fully recovered after 8 days. None of the patients
reported any adverse events during the study.
Comments/Opinions: Sponsored by the makers of Sambucol, this

trial demonstrates the safety and efficacy of the standardized elder-
berry syrup for the treatment of influenza A in otherwise healthy
adults. A previous Israeli trial with both adults and children showed
similar efficacy in the treatment of influenza B/Panama.1 In that
trial, 27 subjects were randomized to receive Sambucol for 3 days at
the onset of flu symptoms. Adults were instructed to take 4 table-
spoons per day and children (under 12 years; the youngest was 5
years old) 2 tablespoons per day. A significant improvement of
symptoms, including fever, was seen in 93.3% of the elderberry
group within 2 days, compared to 91.7% of the placebo group not
showing improvement until day 6 (p <0.001). Complete resolution
(“cure”) was achieved within 2 to 3 days in approximately 90% of
the elderberry group and within 6 days in the placebo group (p <
0.001). 

While the active constituents in this extract have not been clear-
ly disclosed, it is thought that anthocyanins such as cyanidin 3-glu-
coside and cyanidin 3-sambuboside may be the key constituents in
the extract.2 Both are detectable in the plasma after oral ingestion of
the extract.3 Possible mechanisms of action suggested for the extract
include immunomodulatory actions as well as possible inhibition of
viral adhesion to cell receptors. One ex vivo study found that incu-
bation of human monocytes with Sambucol increased cytokine
production—most notably tumor necrosis factor alpha (TNF-α)
but also various interleukins (IL-1β, IL-6, IL-8).4 An in vitro study
found Sambucol inhibited the replication of common human and
animal influenza A and B strains as well as prevention of viral adhe-
sion to cell receptors.1

Practice Implications: The results of this clinical trial support
the use of a standardized elderberry syrup extract for the treatment
of symptoms associated with influenza in otherwise healthy adults.
Although based on small clinical trials, the data suggests a 50%
reduction in both the severity and duration of symptoms in persons
(adults and children) using the extract for 3 to 5 days. Based on the
cost effectiveness of elderberry extract, future trials should focus on
its potential value in preventing influenza and also its safety and effi-
cacy in high risk populations such as immunocompromised
patients, young children and infants, as well as the elderly. 
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