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Abstract

It is to Theophrastus (287-370 BC) that we owe the classical theories on the medicinal uses of wild plants, and it is also well 
known that Dioscorides (40-90 AD) had studied, recognized, and classified more than 500 wild plants that had effects on several 
different illnesses of the human body. The ancient Greeks used elderberry preparations as a remedy for a series of stomach 
complaints including stomach-ache and heartburn. It is thus evident that elderberry has a history of more than 2000 years in 
traditional folk medicine. Researchers in both Switzerland and Italy have found evidence that elderberry can have been grown many 
centuries ago because of its medicinal properties. Furthermore, a description of the preparation of elderberry extracts, as a basis for 
treatment of a whole series of ailments, has been found as far back as in ancient Egypt. Unfortunately, the actual method used for 
extract preparation has been quite different from laboratory to laboratory.

Introduction
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. Elder was often 
referred to as the “medicine chest of the country people” and has a 
history of traditional use among Native Americans and herbalists 
of Europe [1]. There is a wealth of European folklore associating 
the plant with life-enhancing effects such as increased longevi-
ty and vigor. Much of the traditional use of elder and modern re-
search has focused on the flower, not the bark or fruit. References 
to the berry, however, can be found in many pharmacopeias over 
the centuries, including the Italian, Dutch, Portuguese, Croat Slo-
vak, German, Austrian, Swiss and Hungarian. The medicinal uses 
of the elderberry 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 perspira-
tion to remove toxins, and Conrad von Megenberg (1309-1374) 
first mentioned elderberry juice to increase resistance to illness. 
Agustí (1617) has documented that in Catalonia, elderberry prepa-
rations have been used for centuries for the treatment of a series 
of ailments. The berries are regularly incorporated into food and 
condiments for colouring and flavour. They have long been used for 
making preserves, wines, winter cordials, and for “adulterating,” i.e. 
adding flavour and colour to other wines. Most of the elderberries 
used commercially are imported from Austria, Bulgaria, Hungary, 
Poland, Portugal and the Russian Federation. About 10,000 tons of 
elderberry are used in Austria for making beers, jellies, wines and 
winter cordial drinks.

In folk medicine, elderberries have been used for their diapho-
retic, laxative and diuretic properties and to treat various ailments 
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such as stomach-ache, sinus congestion, constipation, diarrhea, 
sore throat, common cold, and rheumatism [2-8]. The flowers are 
said to have diaphoretic, anti-catarrhal, expectorant, circulatory 
stimulant, diuretic and topical anti-inflammatory actions [5]. Some 
of these properties seem justified since elderberry fruits contain 
tannins and viburnic acid [8], both known to have a positive effect 

on diarrhea, nasal congestion, and to improve respiration. Leaves 
and inner bark have also been used for their purgative, emetic, di-
uretic, laxative, topical emollient, expectorant, and diaphoretic ac-
tions. More than 300 lectins have now been identified in vegetables, 
fruits, cereals, seeds, nuts, flowers, herbs and spices [9] (Table 1).

Table 1: Elderberry lectins in the fruit and seeds. 

Name/ Location Specificity Subunits (mol. wt.)
Biological Activity

Cell Agglutin. Inhib.of Protein 
Synthesis

RNA Glycosidase 
Activity

SNA-IVf 1 

Fruit

GalNAc>GAL

3-linked sialic acid

60 kDa 

(32-32)
Yes No No

SNA-1f 2 

Fruit

NANA 3-

linked  sialic acid

240 kDa 

(4x60)
Yes Yes Yes

SNA-Vf3 

Fruit

GalNAc>Gal 

3-linked sialic acid

120 kD 

(2[A-s-s-B])
Yes Yes Yes

SNA-111 

Seed

GalNAc>Gal 

3-linked sialic acid

60 kDa 

(30+30)
Yes NA NA

Note*: 1-3 Indicates the order of abundancy. 

Sambucus nigra has probably been grown in Norway since the 
early Middle-Ages, brought to the country by the monks. Even today 
it is widely found as a medicinal as well as an ornamental plant. 
It was used for treatment of gastrointestinal, urological as well as 
gynecological problems [5]. The flower has played a dominant role 
in modern Norwegian folk medicine. In Norwegian household’s el-
derberry juice and/or wine from berries, has been used as an agent 
for treatment of gout and as a stomach-regulating agent with a mild 
laxative effect. In the Norwegian Wikipedia we find reference to the 
lectins from both elderberry and mistletoe [9-11] as being of in-
terest for the immune system. Mistletoe lectins have been closely 
linked in the fight against cancer [11].

Bioactive Constituents Present in Elderberry Juice

The fruits of elderberry have many well-characterized active 
constituents, including flavonoids (e.g. quercetin and rutin), an-
thocyanins (e.g. cyanidin-3-glucoside and cyanidin-3-sambubio-
side), cyanogenic glycosides, including sambunigrin, viburnic acid, 
and vitamins A and C [8,9]. With respect to macromolecular com-
ponents three lectins have been characterized and studied in the 
fruit : SNA 1f (4x60 kDa subunits), SNA IVf (2x32 kDa subunits) and 
SNA Vf (4x30 kDa subunits), showing specificity for 3-linked sial-
ic acid, GalNAc and GalNAc, respectively (Table 1). Based on this it 
was decided that VDE would be the best extract to be used for col-
umn chromatography. The product obtained has been termed PALS 
(Preparation enriched in lectins from Sambucus nigra). That elder-
berry contains 30 and 60 kDa subunits (Figure 1), where the 30 kDa 
protein is the most abundant, has been demonstrated [11,12]. The 
richest protein in the fruit is the lectin SNA-1Vf which is derived 
from a truncated type 2 ribosome-inactivating protein (Figure 1).

Another lectin is present in seeds-SNA III (2x60kDa), show-
ing specificity for GalNAc [8]. Because of their extensive pattern 

of glycosylation and globular nature most lectins pass through the 
gastrointestinal tract in an intact form [9]. The lectins can bind to 
receptors in Peyer´s patches (see below) and they exhibit immuno-
stimulatory properties. It has been shown that there is about 10mg/
kg of lectins in raw fruit [13]. The pharmacokinetics of many of the 
bioactive constituents, however, is not yet completely understood. 
Research has, for example, focused on absorption and urinary ex-
cretion of the anthocyanins, which are absorbed and excreted in-
tact, without first being hydrolyzed in the gastrointestinal tract. 
Vlachojannis, et al., [4], Atkinson and Atkinson [6], Lim [7], Pryme 
and Dale [8], Pryme and Aarra [9] all describe in depth the current 
state of knowledge with respect to the biochemical composition of 
Sambucus nigra, including lectin content.

Binding of Elderberry Lectin to Cells of Peyer´s Patches in the 
Human Small Intestine

Sharma, et al., [14] studied the binding of a series of lectins to 
various cell types associated with Peyer´s patches in human small 
intestine biopsy material. Elderberry lectin (SNA-II, found in the 
bark) was seen to bind to M-cells, enterocytes and goblet cells of the 
follicle-associated epithelium, to goblet cells of the villus epitheli-
um and to macrophages of the gut-associated lymphoid tissue. The 
significance of these differences in binding properties is not known. 
It is, however, known that lectins bind to the surface of cells bear-
ing appropriate receptors and this sets off a cascade of intracellular 
events leading to a lectin-specific biological response resulting in 
the release of e.g., cytokines, growth factors, hormones, enzymes. 
Barak, et al., [15] have demonstrated that an elderberry-based nat-
ural product is able to stimulate the release of cytokines in humans. 
A systemic response is thus expected following the ingestion of a 
lectin-containing elderberry preparation. The presence of a series 
of components exhibiting immuno-modulatory properties in ex-
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tracts of berries and flowers from Sambucus nigra L. has now been 
demonstrated [16]. Aricigil and Pryme [17] have discussed a model 

suggesting how dietary lectins can result in a biological response 
following their binding to receptors in the small intestine.

Figure 1: A lectin-enriched preparation from Sambucus nigra was prepared as described by Eifler, et al., [12], and termed EBE (Eifler Berry 
Extract). EBE was run on a gel according to [13] and compared to VDE (Van Damme Extract). The results were such that the method described 
for the preparation of VDE was judged as being appropriate, and was later termed PALS (Preparation enriched in lectins from Sambucus nigra).

Antibacterial Activity Against Hospital Pathogens

Hearst, et al., [18] have reported the presence of components in 
elderberry flower and berry preparations that exhibit strong anti-
microbial effects on various nosocomial pathogens, notably Meth-
icillin-Resistant Staphylococcus Aureus (CA-MRSA), recognized 
globally as a clinically significant pathogen. A lectin-containing 
fraction was shown to contain potent inhibitors of microbial cell 
metabolism, including effects on transcription in vitro, thus target-
ing bacterial RNA synthesis.

The Development of a Lectin-Enriched Elderberry Preparation

There are observations on file that are completely in line with 
the historical, long-term use of elderberry-based preparations as 
an effective remedy against diverse gastrointestinal problems. Ini-
tially a lectin-enriched elderberry preparation aimed at causing 
immune stimulation i.e. as an effective agent against colds and flu 
was produced. An effective immuno-stimulation was attributed to 
the high lectin content of the preparation. After about 2 years of 
use by >40 individuals, very interesting feedback was obtained; not 
only did the respondents report less susceptibility to colds and flu 
but surprisingly 80% of the individuals also indicated improvement 
in gastrointestinal function. This prompted a literature search and, 
as indicated below, this revealed that elderberry had indeed a long 
history of use in folk medicine as an effective agent for the allevi-
ation of diverse stomach and intestinal problems. Based on these 

observations they developed a product which is now commercially 
available. This elderberry preparation, in tablet form, has proved 
to be of great assistance to many people that have often suffered 
in the long term from one, or more, of a wide variety of gastroin-
testinal ailments (unpublished observations). The majority had not 
experienced relief from other preparations currently available on 
the market.

Clinical Studies
Clinical studies have not been performed on a common gastro-

intestinal problem such as constipation, where the laxative prop-
erties of elderberry would have been investigated. The reasons for 
this are many. A case of “ordinary constipation” is readily diagnosed 
by the individual affected and is often ”short-lived” not requiring 
consultation with a physician. This would mean, therefore, that if 
one attempted to enroll patients into a study then inevitably many 
would be symptom-free at the commencement of the study, or at 
least would have already embarked on some form of treatment. One 
would need to know the underlying reason for their constipation to 
be able to assemble a group of homogeneous individuals for a study. 
This is practically impossible. Furthermore, prediction of the occur-
rence of constipation is out of the question. Most ordinary cases 
of constipation are relatively “short-lived”, while long-term consti-
pation is often a result of bowel occlusion as for example, in colon 
cancer, requiring immediate intervention (most often surgery). Al-
though there is a lack of clinical studies regarding elderberry as a 
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laxative, for the reasons given here, there is a wealth of evidence in 
the literature clearly showing that for centuries there has been a 
traditional use of elderberry as a laxative in many European coun-
tries. The use of elderberry as a laxative to relieve constipation is 
referred to widely in the scientific literature as is its use in the relief 
of several other common gastrointestinal problems (Table 2). At the 
present time, however, we are unfortunately unable to provide a 
satisfactory scientific basis enabling us to explain these effects (Ta-
ble 2). 
Table 2: Human gastrointestinal ailments treated with elderber-
ry extracts. 

Gastrointestinal Ailment Reference

Anti-acid properties 36,37

Anti-inflammatory 36,37,39,42

Anti-septic 36,37

Constipation 4,7,18,20,21,25,26,27,28,34,39

Cytokine stimulation/release 14

Diarrhea 21,22,23,25,35,40

Diabetes mellitus 43

Digestive problems 7,23,24,25,34,35,39,40

Flatulence 37,38

Gut-brain axis dysfunction (rat) 41

Gut microbiota (rat) 41

Heartburn 37,38

Helicobacteria pylori infection 29

Immune function modulation 31

Infection 3,37,38

Poor bowel function 1,24,32,42

Stomach-ache/colic 23,35

Note*: Where authors have indicated the existence of, for in-
stance,”Digestive problems”, ”Poor bowel function” or ”Diverse 
gastrointestinal problems” these may include symptoms such as 
e.g. ”Stomach Ache”, ” Heartburn” or ”Flatulence”, but these are 
not individually mentioned.

It is clear that the gastrointestinal tract is so complicated that 
individual variation will be wide. A host of factors will inevitably 
play major roles in governing its function, among these are : age, 
gender, genetics, diet, body weight, fluid intake, smoking and drink-
ing habits, bacterial/yeast flora, general hormone balance includ-
ing hormones regulating gastrointestinal function, psychological 
status, medical history of gastrointestinal problems (individual, 
and/or familial), status regarding gastrointestinal regulatory mech-
anisms (biochemistry, morphology, nerve system, tension, stress, 
emotions etc.), level of HCl production by the stomach, composi-
tion of the bile and digestive juices, short-term or long-term use of 
medication that may have (or had) side-effects affecting gastroin-
testinal function. It is also highly likely that many of these factors 
(more than 20) can exert either positive or negative effects upon 
one another making the situation extremely complicated. It is thus 
not surprising that a remedy for one gastrointestinal problem, suc-
cessful for one person, may not necessarily be effective for another 
individual experiencing a similar problem in their gastrointestinal 

tract. Various elderberry preparations have been utilized in Asia, 
Europe and the USA for centuries. One of the uses in traditional folk 
medicine has been in the treatment of a number of gastrointestinal 
disorders. Unfortunately, how a positive response is effectuated is 
not yet properly understood. It is highly likely that the following 
known properties of elderberry components are implicated: immu-
nomodulatory action (local/systemic), anti-bacterial and anti-viral 
effects, a positive biological response following binding of lectins 
to specific receptors, complex formation between certain types of 
bacteria and lectins.

Treatment of Gastrointestinal Symptoms

Despite the lack of clinical studies concerning elderberry there 
are many reports in the literature where different preparations 
have been used. Here, these have not been considered. Novelli, [19] 
states that elderberry has been used as an effective agent in the 
treatment of constipation, and in a monograph from 2005 we read 
that elderberry has been used in traditional medicine as a laxative 
[20]. Cejpek, et al., [21] report that elderberries have a laxative ef-
fect when administered in small doses while both Uncini Manganel-
li, et al., [22] and Merica, et al., [23] indicate the use of elderberry in 
the management of diarrhea. Henneberg and Stasiulewic [24] have 
provided an in-depth overview of the use of a series of plants in 
Folk Medicine in Lithuania. Elderberry has been in general use for 
several generations as an effective treatment for a series of stomach 
ailments including diarrhea and general forms of stomach-ache. Ac-
cording to Urtekildens leksikon (3.1; in Norwegian) elderberry is 
classified as having the properties of acting as a laxative, and, in-
terestingly, has the property of strengthening capillary walls, par-
ticularly in the mucosa of the gastrointestinal tract. Holistic online 
(http://www.holistic-online.com/Herbal-Med/_Herbs/h51.htm) has 
a chapter entitled “Herbal Medicine”, where it is indicated that el-
derberry preparations are effective in treating diarrhea. In south-
ern Italy, a decoction made by boiling fresh elderberries in water 
is a folk remedy for stimulating bowel function. Madaus [25] states 
that a decoction of dried elderberries has been in long-term use as 
a laxative in Germany, and that a tea prepared from fresh elderber-
ries has been put to the same use since 1887 in the Ukraine, Poland 
and Czechoslovakia. According to Grieve [26] an elderberry syrup 
(Roob Sambuci) has been employed as a laxative in Britain [with 
reference to the British Pharmacopoeia (1788)]. Both Karmazin, et 
al., [27] and Wichtl [28] [with reference to Swiss Pharmacopoeia V. 
edition (1953)] comment on the traditional use of elderberry as a 
laxative.

Vlachojannis, et al., [4] have written a systematic review on the 
Sambuci fructus, effect and efficacy profiles. In the Introduction p.1 
we read: “The dried ripe or fresh berries of Sambucus nigra L are 
used in traditional German medicine for the treatment of constipa-
tion, to increase diuresis, as a diaphoretic in upper respiratory tract 
infections, for the alleviation of low back and/or neuropathic pain, 
headache and toothache”. For treatment of these complaints, pa-
tients consume elderberry juice, or they drink a cup of tea (aqueous 
extract) several times per day. The infusion is prepared from 10 g 
dried berries standing in cold water for several minutes, then slow-
ly heated up, and briefly boiled. Before filtering, a drawing-time of 5 



Am J Biomed Sci & Res

American Journal of Biomedical Science & Research

Copyright© Ian F Pryme

765

to 10 min is recommended. About 50% of the world´s population is 
infected with Helicobacter pylori (H. pylori). This bacterium is impli-
cated in the etiology of chronic gastritis, peptic ulcer and ventricle 
cancer. Chatterjee, et al., [29] has studied the inhibition of growth 
of H. pylori in vitro by various berry extracts, including elderberry, 
and susceptibility to the antibiotic clarithromycin. Resistance to an-
tibiotics such as clarithromycin is a major problem and an interest 
in developing alternatives/adjuncts to therapy has been stimulated. 
The authors showed that a 1% concentration of elderberry extract 
was sufficient to cause 90% inhibition of bacterial growth and that 
the effect was attenuated up to 100% by clarithromycin [29]. This 
study demonstrates the powerful potential of using the antibacte-
rial activity of berry extracts alone, or in combination with an anti-
biotic drug, against the growth of H. pylori, to alleviate gastrointes-
tinal problems caused by infection with the bacteria. That dietary 
lectins influence gastrointestinal and immunological function has 
been summarized by Cordain, et al., in their review [30].

In the book “The Anatomy of elder” [5] the use of elderberry on 
different indications is discussed. Two chapters of special interest 
are Chapter 19 “Of affections of the Stomach” and Chapter 20 “Af-
fections of the Intestine” showing the traditional use of elderberry 
on these indications. These two chapters connect in a very positive 
and interesting way to a study showing that Sambucus nigra flower 
extract in combination with three other herbs has a very favorable 
effect on chronic constipation [31]. There is reference to a paper 
[32] and a handbook [33] where the use of Sambucus nigra is en-
couraged in treatment of gastrointestinal problems. In a review on 
Sambucus nigra, Lim [7] dedicated a section to its “Traditional Me-
dicinal Uses”, and states “The fruit be depurative, weakly diapho-
retic and gently laxative. A tea made from the dried berries is be-
lieved to be effective for colic and diarrhea”. Yöney, et al., [34] state 
that in the Eastern Mediterranean region medicinal plant use has 
been widely accepted for centuries as a treatment for both minor 
and major diseases; elderberry preparations being effective against 
stomach and intestinal ailments. Also, in the Western Mediterra-
nean (e.g. Catalonia) Rigat, et al., [35] report that elderberry is still 
widely used in the treatment of stomach-ache, indigestion and con-
stipation, and for the relief of complaints in the intestine (useful be-
cause of analgesic and anti-septic properties). Vallès, et al., [36,37] 
provide a comprehensive assessment of the popular medicinal uses 
of elderberry in Catalonia where amongst others anti-diarrheal, an-
ti-flatulence, anti-acid, anti-septic and anti-inflammatory proper-
ties are cited. The exploitation of elderberry because of anti-inflam-
matory and anti-septic properties for treatment of gastrointestinal 
ailments in Tuscany is mentioned by Uncini Manganelli and Tomei 
[38]. Leporatti and Corradi [39] indicate that various Sambucus 
nigra preparations have been effectively used in central Italy as a 
laxative and in treatment of general digestive problems. There is, 
therefore, quite a widespread use of different preparations of elder-
berry in treatment of gastrointestinal problems in humans. 

There is also well-recognized documentation of a positive effect 
of elderberry on several other situations. For example, Reider, et al., 
[40] have recently shown in a clinical study with humans that there 
was a positive effect on gut microbiota. The main result was an in-

crease in the relative abundance of Akkemansia spp. Interestingly 
Namakin, et al., [41] were able to demonstrate an effect on the gut-
brain-axis using rats with irritable bowel syndrome. Also using rats 
Bobek, et al., [42] have provided evidence that a diet based on a 4% 
elderberry extract is effective in protection from the development 
of colitis (inflamed colon/large intestine). Gray, et al., [43] have 
shown that Sambucus nigra has components that are insulin-like 
and have insulin-releasing activity in vitro. The positive effect of 
various elderberry preparations on gastrointestinal ailments is 
shown in Table 2.

Treatment of Bacterial and Viral Infections in the Upper Respi-
ratory Tract: Colds and Influenza

Elderberry has a long history in the treatment of colds and 
influenza. Unlike its widespread use through hundreds of years 
on gastro-intestinal problems, clinical studies on humans have 
demonstrated that elderberry extracts can inhibit influenza a and 
b infections, and pre-clinical studies have shown antiviral effects. 
There are several human trials carried out [44,45]. Three were ran-
domized, double-blind, placebo-controlled studies investigating 
the efficacy of a proprietary elderberry syrup (Sambucol®), and 
one with a lozenge for treating symptoms associated with influen-
za. In the two first studies which involved 27 and 60 patients re-
spectively, patients treated with Sambucol® recovered significant-
ly faster than patients in the control group. A placebo-controlled, 
double-blind study [44] 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 relief 
from symptoms, including fever, was experienced by 93.3% of the 
elderberry 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 elderberry group and within 6 days by 
the placebo group (p<0.001). Immune system tests found a higher 
level of influenza antibodies in patients receiving elderberry than 
those receiving the placebo, suggesting enhanced immune activity. 

Another clinical trial with 60 adults [46] also demonstrated the 
safety and efficacy of standardized elderberry syrup (Sambucol®) 
in the treatment of influenza and its symptoms. 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 a day. Medication was initi-
ated within 48 hours of the onset of symptoms (a potential weak-
ness of this trial, as the elderberry 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 fre-
quency, quality of sleep, nasal congestion, and mucous discharge) 
and self-evaluation questionnaires. Baseline VAS values were not 
significantly different between the two groups. During treatment, 
VAS values were significantly higher (noting improvement) for the 
treatment group than for the control group (p<0.001). Most VAS 
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values in the elderberry group were close to 10 (pronounced im-
provement) 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 
elderberry 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 medication,” such as an analgesic (i.e., 
paracetamol [acetaminophen]) or nasal spray, compared with the 
treatment group (p<0.001).

A further clinical trial was designed [46] to examine the ef-
fect of a proprietary slow-dissolving elderberry extract lozenge 
in the treatment of flu-like symptoms. The study was conducted 
at the Shanghai Construction Technical College (Shanghai, China) 
in March-April 2009. The patients were aged 16-60 years and pre-
sented with flu symptoms in less than 24 hours after an outbreak. 
The patients had at least 3 of the following symptoms: fever, head-
ache, muscle aches, coughing, mucus discharge, and nasal conges-
tion. Using computer-generated randomization, the patients were 
assigned either lozenges containing 175 mg elderberry extract 
(Herbal Science Singapore Pte. Ltd.; Singapore; n=32) or placebo 
lozenges (n=32) that were similar in appearance and taste. The pa-
tients took 4 lozenges/day for 2 days at mealtimes and bedtime. The 
following symptoms were monitored using a visual analogue scale 
(VAS): fever, headache, muscle aches, cough, mucus discharge from 
the respiratory tract, and nasal congestion. The patients were asked 
to score their improvements in relief of their symptoms 4 times a 
day for 2 days on a scale of 0 (no problems) to 10 (pronounced 
problems). At baseline, 15 patients in the elderberry group and 9 
in the placebo group had fevers ranging from 37.3-38.8℃. After the 
first 24 hours, there was a statistically significant decrease in fever 
compared to baseline in the elderberry group (p<0.0001). After 48 
hours, all of the patients with fevers at baseline in the elderberry 
group had normal temperatures. In contrast, most patients with 
fever in the placebo group did not show improvement after 48 
hours and only 2 had normal temperatures. All patients reported 
headaches at baseline. After 24 hours, there was a significant re-
duction in headache compared to baseline in the elderberry group 
(p<0.0001). After 48 hours, 78% of the elderberry group patients 
did not have headaches and 22% had mild headaches (VAS=1). In 
the placebo group, headaches became more severe compared to 
baseline after 48 hours (p<0.0001), and no improvements in head-
ache were reported. At baseline, all of the patients in the elderberry 
group and 87.5% of patients in the placebo group had nasal con-
gestion [47]. 

After 24 hours, the elderberry group showed a significant im-
provement in nasal congestion (p<0.0001). After 48 hours, 50% 
of patients in the elderberry group had no nasal congestion. In 
the placebo group, nasal congestion was worse for most patients 
(p=0.049), and only 2 patients reported improvements after 48 
hours. About half of the patients in each group reported coughing 
at baseline. No significant improvement in coughing was found af-
ter the first 24 hours in the elderberry group. However, after 48 
hours, cough had improved in the elderberry group, but the differ-

ence was not statistically significant (p=0.093). Nonetheless, the 
elderberry group showed significant improvements in coughing 
when compared to the placebo group at 48 hours (p<0.0001). In 
the placebo group, the majority of patients reported a worsening 
of their cough and the VAS score increased compared to baseline 
after 48 hours (p=0.0041). No adverse effects were reported [47]. 
The author concludes that the administration of this proprietary 
elderberry extract “can rapidly relieve influenza-like symptoms.” 
He comments that the results suggest that the proprietary elder-
berry extract is similar or superior to antiviral drugs in treating in-
fluenza-like symptoms and shortening the duration of illness, but 
more research is needed to determine if the extract can reduce viral 
shedding [48]. The absence of adverse events leads the author to 
suggest that the proprietary elderberry extract should be studied 
in children and the elderly. He also suggests research on the propri-
etary elderberry extract in treatment of pandemic H5N1 avian in-
fluenza infections based on unpublished data by Roschek, et al., [48] 
showing that flavonoids from elderberry bind to the viral strain in 
vitro. More research is needed to confirm these results, including 
clinical trials which use objective measurements of symptoms and 
laboratory-confirmed influenza cases. 

A study published in 2009 has shown that flavonoids from el-
derberry bind to the surface of the H1N1 influenza virus and inter-
fere with host cell receptor recognition and/or binding [48]. Direct 
Analysis in Real Time (DART) coupled to a Time-of-Flight Mass 
Spectrometer (TOF-MS) can be used to determine the chemical 
composition of botanical extracts with little to no sample prepara-
tion. In this study, the authors used bioassays, DART, and TOF-MS 
to identify the constituents of an elderberry extract that are active 
against H1N1 human influenza A. Clinical studies have thus shown 
that elderberry extracts inhibit human influenza A and B infections 
[48]. 

Conclusions
It is evident that there is a wealth of information on the use of 

a Sambucus nigra preparation against a series of gastrointestinal 
conditions, and the common cold and influenza in humans. It has 
been estimated that about 10% of the population world-wide suf-
fers stomach/intestinal ailments daily. One of the main problems is 
the fact that elderberry can be used for a variety of disorders (Table 
2), for example, constipation and diarrhea. This raises the question 
of how the same preparation can be active against two quite differ-
ent disorders. This question can only be answered when research 
has been carried out on the purified components of elderberry.
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