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Abstract
Background: Some herbal remedies are sold as food additives

and are believed to have immune-enhancing properties.
Objectives: To study the effect of five herbal remedies ±

Sambucol Black Elderberry Extract, Sambucol Active Defense Formula
and Sambucol for Kids (with known antiviral properties), Protec and
Chizukit N (containing propolis and Echinacea, claimed to be immune
enhancers) ± on the production of cytokines, one of the main
components of the immune system.

Methods: The production of four inflammatory cytokines (inter-
leukin-1û, tumor necrosis factor alpha, and IL-6 and IL-8) and one anti-
inflammatory cytokine (IL-10) was tested using blood-derived mono-
cytes from 12 healthy donors.

Results: The Sambucol preparations increased the production of
five cytokines (1.3±6.2 fold) compared to the control. Protec induced
only a moderate production of IL-8 (1.6 fold) and IL-10 (2.3 fold) while
Chizukit N caused only a moderate increase in IL-10 production (1.4
fold). Both Protec and Chizukit N caused moderate decreases in IL-1û,
TNFa and IL-6 production. Lipopolysaccharide, a known activator of
monocytes, induced the highest levels of cytokine production (3.6±10.7
fold).

Conclusions: The three Sambucol formulations activate the
healthy immune system by increasing inflammatory and anti-inflam-
matory cytokines production, while the effect of Protec and Chizukit N
is much less. Sambucol could therefore have immunostimulatory
properties when administered to patients suffering from influenza (as
shown before), or immunodepressed cancer or AIDS patients who are
receiving chemotherapy or other treatments.
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Recently, there has been worldwide interest in the role of medicinal

botanicals in complementary medicine. Sambucus species have

been used for many years by Native Americans, mostly for the

treatment of rheumatism and fever [1,2]. Sambucol is a natural

remedy with antiviral properties and is especially effective against

the human influenza virus. The main ingredient of the formulation

is an extract of the black elderberry (Sambucus nigra L.) [1].

Sambucol Active Defense and Sambucol for Kids also contain small

amounts of Echinacea and propolis. The black elderberry, which is

widely used in Europe in juices and preserves and designated a

"natural antibiotic," contains high amounts of three bioflavonoids

and anthocyanins [3,4] that possess many biologic activities,

including antioxidant properties [5±7]. Extracts of plants containing

bioflavonoids and purified flavonoids were active against herpes

virus type 1, respiratory syncytial virus, parainfluenza and influenza

viruses [7]. Sambucol was shown to inhibit the hemagglutination

and replication of 10 different human influenza viruses, both type A

and B [8]. In a double-blind, placebo-controlled, randomized study,

Sambucol reduced the duration of flu symptoms to 3±4 days.

Convalescent-phase serum antibodies contained higher antibody

levels to influenza virus in the group treated with Sambucol, as

compared with the control group [8]. The prevention of flu-like

symptoms by Sambucol was also demonstrated in a colony of

chimpanzees in the Jerusalem Zoo [9].

Echinacea, the purple coneflower, is being used as a herbal

remedy for the common cold and bronchitis [1,10]. Studies have

shown that preparations of this plant affect the phagocytic immune

system but not the acquired immune system or the production of

cytokines [11±13]. Propolis, produced by the honey bee from plant

resins, has been used as an antibacterial material for cleaning

wounds and as an anti-inflammatory remedy for over 2,000 years. It

is considered to be an antioxidant, having a protective effect on the

liver [14], and reduces damage caused by irradiation [15]. Protec

and Chizukit N are natural remedies that contain both Echinacea and

propolis. To the best of our knowledge, there are no publications on

studies to assess the effect of these products on the immune

system. The aim of the present study was to determine the immune-

enhancing potency of Sambucol, Protec and Chizukit N prepara-

tions by studying their in vitro effect on the production of

inflammatory and anti-inflammatory cytokines by human mono-

cytes of healthy individuals.

Subjects and Methods

Monocyte cultures

Twelve donors (healthy students with no inflammatory conditions

and currently receiving no medications) participated in this study.

Heparinized peripheral blood (50 ml) was obtained from each

subject and diluted 1:1 with phosphate-buffered saline. The

mononuclear cells were separated by Ficoll-Hypaque sedimentation

(400 g, 30 minutes) and washed three times with PBS (175 g, 10

minutes) to remove platelets. An aliquot of cells was counted in a

IL = interleukin

TNFa = tumor necrosis factor alpha PBS = phosphate-buffered saline
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hemocytometer, and viability was checked using the trypan blue

exclusion method. The adherent cells were >90% monocytes

estimated by b-naphthyl acetate non-specific esterase staining

[16]. The cells were suspended in RPMI 1640 media, supplemented

to a final concentration of 1 mM sodium pyruvate, 50 U/ml

penicillin, 50 mg/ml streptomycin, 2 mM L-glutamine, 1/100 MEM-

vitamins and 2% inactivated human AB serum. The cells were plated

in 24-well culture dishes at a concentration of 4x106 cells per well

and incubated for 90 minutes at 378C in a humidified atmosphere

containing 5% C02. Non-adherent cells were removed by aspiration

and the wells were washed three times with PBS. The adherent cells

were cultured for 24 hours in RPMI media without the addition of

serum. Different Sambucol formulations (1/10 dilution, 10 m/well) or

lipopolysaccharide (100 ng/ml) as a control monocyte stimulator

were added to the monocytes. At the end of the culture period (24

hours) the supernatants were harvested, centrifuged (300 g, 10

minutes) and stored at ±708C until assayed for cytokines, as

previously reported [17,18].

Test formulations

A standardized extract of the black elderberry (E.E.) is the main

ingredient of different Sambucol preparations (Razei-Bar, Israel).

Sambucol Black Elderberry Syrup (B.E.) contains 38% E.E., glucose,

raspberry extract, citric acid and honey. Sambucol Active Defense

(A.D.), known in the USA as Immune System Formula, contains 38%

E.E., glucose, raspberry extract, citric acid, honey, Echinacea

angustifolia, Echinacea purpurea, propolis, ascorbic acid and zinc

gluconate. Sambucol for Kids (KIDS) contains 19% E.E., glucose,

raspberry extract, citric acid, E. angustifolia, E. purpurea and

propolis. The anthocyanin content of the Sambucol formulations

was assessed by measuring the absorbance at 526 nm (not less

than 0.6 for B.E., A.D. and 0.3 for Kids) [1,7].

The main ingredients of Protec (Herbamed, Switzerland) are

extracts of E. angustifolia, E. purpurea and propolis. In addition, it

contains sucrose syrup, natural vitamin C and rose hip solutions.

The main ingredients of Chizukit N (Hadass, Israel) are extracts of E.

purpurea and propolis. It also contains sucrose and orange oil.

Cytokine assays

The levels (pg/ml) of the inflammatory cytokines interleukin-1b, IL-

6, IL-8 and tumor necrosis factor alpha and of the anti-inflammatory

cytokine IL-10 were measured in supernatants of monocyte cultures

by a solid-phase enzyme-linked immunosorbent assay (R&D,

Minneapolis, USA).This assay employs the quantitative `̀ sandwich''

enzyme immunoassay technique. A monoclonal antibody specific

for the cytokine molecule was precoated onto the polystyrene

microtiter plate. Standards and samples were introduced into the

wells where the immobilized specific antibodies bind the cytokines.

After washing away unbound proteins, the second enzyme-linked

polyclonal or monoclonal antibody specific for the cytokine was

added to the wells to `̀ sandwich'' the cytokine immobilized during

the first incubation. Following a wash to remove any unbound

antibody-enzyme reagent, a substrate solution was added to the

wells, causing the development of a color that was proportional to

the amount of cytokine bound in the initial step. The color

development was stopped and the intensity of the color measured.

A standard curve plotting the optical density versus the concentra-

tion of a given cytokine was prepared and used to determine the

concentration of the cytokine in unknown samples, as previously

reported [17±20].

Stimulation index

The effect of the different formulations on the induction of

inflammatory/anti-inflammatory cytokine production (pg/ml) was

expressed as:

cytokine production with remedy
Stimulation index = ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ

cytokine production without remedy

Figure 1. The mean stimulation index of [A] TNFa, [B] IL-6, and [C] IL-10.
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Results

The range and mean stimulation index of inflam-

matory and anti-inflammatory cytokine production

induced by Sambucol, Protec and Chizukit N

preparations, as well as by LPS, in monocytes of

healthy donors are shown in Table 1. The produc-

tion of all five cytokines was increased by the three

Sambucol preparations (1.3±6.2 fold) as compared

to the control. The highest stimulation index was

observed with B.E., followed by A.D. and Kids.

Protec induced only a moderate production of IL-8

(1.6 fold) and of IL-10 (2.3 fold), while it caused a

small decrease in IL-1û, TNF and IL-6 production.

Chizukit N showed only a moderate increase in IL-

10 production (1.4 fold) and a moderate decrease

in IL-1û, TNF and IL-6 production. LPS, a known

activator of monocytes, induced the highest levels

of cytokine production (3.6±10.7 fold).

Figure 1 shows the induction of TNFa and IL-6

as representatives of inflammatory cytokines and

of IL-10 as a representative of anti-inflammatory cytokines.

Discussion

The results of this study show that all Sambucol formulations had a

strong stimulatory effect on the production of inflammatory and

anti-inflammatory cytokines tested. Sambucol for Kids, which

contains the lowest amount of elderberry extract, had indeed the

lowest stimulation index. This is in accordance with results of a

previous preliminary study [21].

Protec induced a moderate increase in the production of IL-8,

which was lower than that of the three Sambucol preparations. It

also induced increased IL-10 production, which was at the same

level as that of Sambucol for Kids. Chizukit N induced a decrease in

the amount of four inflammatory cytokines tested. However, it

caused a moderate increase of IL-10 production, which was at the

same level as that of Sambucol Active Defense.

Echinacea and propolis, when tested separately in vitro,

moderately reduced the production of inflammatory cytokines

(data not shown). This is in accordance with the present study

where Protec and Chizukit N, both of which contain Echinacea and

propolis, moderately decreased the production of the four

inflammatory cytokines tested.

Our results are in accordance with other studies that also

showed that extracts of Echinacea are not able to induce increased

cytokine production [10,11]. Levels of the cytokines (IL-1a, IL-1b,

IL-2, IL-6, TNFa, and interferon gamma) were measured in culture

supernatants of stimulated whole blood cells derived from 23

tumor patients undergoing a 4 week oral treatment with an

Echinacea complex. No significant changes were detected in the

production of all cytokines tested [11]. In healthy volunteers, two of

five studies performed with different preparations of Echinacea

showed an enhancement in the phagocytic activity of polymorpho-

nuclear neutrophil granulocytes [22]. Propolis was shown to

enhance murine macrophage spreading and mobility [23]. Its

influence on the production of cytokines has not yet been recorded.

We assume that the induction of IL-8 by Protec is due to the

presence of the ingredient propolis.

Inflammatory cytokines such as TNFa, IL-1b, IL-6 and IL-8 are

multi-potential mediators of the cellular immune system, having a

wide variety of biologic activities. They can have favorable or

unfavorable effects on the host immune response, depending on

their local concentration. Unfavorable effects may occur at very low

or very high concentrations of these cytokines [19,20,23]. The

balance between the production of inflammatory and anti-

inflammatory cytokines will be responsible for the outcome and

the duration of the immune response.

Herbal remedies such as Sambucol products may strongly

stimulate the immune system through inducing cytokine produc-

tion in healthy individuals, as well as in patients with influenza, as

previously shown [8], or in other immunodepressed patients, such

as cancer or HIV patients.
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Capsu le

Sarcoidosis: TB or not TB?

Litishkym et al. report the case of a 37 year old man who

presented with symptoms overlapping both tuberculosis and

sarcoidosis (Ann Rheum Dis 2002;61:385). After various tests that

were negative for TB, sarcoidosis was diagnosed and the patient

was treated with steroids, followed by resolution of his

symptoms. Following the initial treatment he returned on several

occasions ± each time with different and new symptoms, each

time testing negative for TB, and each time receiving a course of

steroids. Almost 2 years after his initial symptoms, he returned

once again, but on that occasion tested positive for TB. The

outcome raises two crucial questions: a) was TB present from the

outset but masquerading as sarcoidosis? b) were TB and

sarcoidosis present simultaneously, with TB having been induced

by steroid therapy?

This case exemplifies the importance of a high degree of

alertness. TB could have been considered given the fact that the

patient was not recovering and his presenting symptoms were not

consistent with sarcoidosis. The message here is: reevaluate and

reconsider diagnoses that do not respond (as expected) to

treatment; look for chronic infections such as TB in patients with

chronic monoarthritis, even if there is an underlying disease; and

lastly, if polymerase chain reaction is positive and there is a

clinical suspicion, initiate anti-TB treatment immediately.

A similar picture emerges in the article `̀When typical is

atypical: mycobacterial infection mimicking cutaneous vasculitis''

(Rheumatology 2002:41:685), where Gordon et al. report on two

patients with systemic lupus erythematosus who developed skin

lesions, after receiving immunotherapy. The diagnosis of vascu-

litis was considered in both cases. However, unlike the previous

report, biopsy revealed the correct diagnosis.

No man can put a chain about the andle of his fellow man without at last finding
the other end fastened about his own neck

Frederick Douglas, Civil Rights Mass Meeting, Washington, DC, 1883
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