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Abstract

Nigella sativa Linn. (Ranunculaceae) is known to have beneficial effects on a wide range of diseases including asthma. However, the
mechanism of action in asthma and other allergic diseases is not entirely clear. The present study was planned to evaluate tNégeffects of
sativa on cytokine production of splenic mononuclear cells in ova-sensitized mice. Nineteen two-month-old BALB/c mice were given 0.3 mL
of Nigella sativa oil by oro-eosophageal cannula once a day for a month. The control group consisting of 10 mice took 0.3 mL of 0.9% saline
solution by the same route for the same period. In the third week of the study, all mice were sensitized by means of intraperitoneal injections of
20p.g of ovalbumin (OVA-Grade VI, Sigma). Ova injections were repeated three times with 7-day intervals. After another week, all mice were
sacrificed by means of cervical dislocation. Then the splenic mononuclear cells (MNCs) of mice were cultured with OVA or Concavalin A
(Con-A). From the culture supernatants, IL-4, IL-10 and HyMere assessed by means of ELISA. The cytokine production of splenic MNCs
of mice that were giveWigella sativa for 30 days was not significantly different than those who took saline solution instead. In conclusion,
Nigella sativa oil seems not to have an immunomodulatory effect on Th1 and Th2 cell responsiveness to allergen stimulation.
© 2005 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction to bronchial asthma has doubled in the past decBder et
al., 1999.

According to numerous epidemiological studies from dif- A huge number of studies have focused on the aetiology
ferent parts of the world, the prevalence of the atopic dis- of asthma. Many different hypotheses have been postu-
eases has increased over the past 30—40 yeamnsHertzen lated including atopy, environmental allergen exposure,
and Haahtela, 2004 Atopic asthma is the most common hygiene hypotheses, etc. Asthma has been associated with
chronic disease of childhood and childhood mortality due an exaggerated T-helper 2 (Th2) over Thl responses to

allergic and non-allergic stimuli. In the current concept
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to endotoxins and intestinal parasites are accepted toOn the third week of the study, all mice were sensitized by

cause to reduced stimulation of regulatory T cells and means of intraperitoneal injections of 2§ of OVA (Grade

consequently lead to asthmeaof Hertzen and Haahtela, VI, Sigma). Ova injections were repeated three times with

2004). 7-day intervals. One week after from the last injection, all
As parallelto the aetiological studies, prevention and treat- mice were sacrificed by means of cervical dislocation. This

ment of allergic and atopic diseases have been investigatedesearch was conducted in accordance with the internation-

(Gore and Custovic, 2004n addition to avoidance measures ally accepted principles for laboratory animal use and care as

and pharmacological interventions, some types of naturo-found in the European Community guidelines (EEC Direc-

pathic treatments have been attempted. Various derivativesive of 1986); 86/609/EEC).

from specific medicinal plants were identified as the anti-

asthma components and some mechanisms of action Were. ;. In vitro production of cytokines

explored. The results show positive effects of these herbs on

bronchodilation, pulmonary function tests, and antagonism  For in vitro cytokine production, splenic mononuclear
of asthma mediators such as histamine and platelet activatingcells (MNCs) isolated by means of density gradient centrifu-
factor, corticosteroid levels, and clearance of mu@isléry gation (Lymphoprep Axis-SHIELD PoC AS, OSLO) were
and Lupoli, 1999. One of these plant&igella sativa Linn. suspended in culture medium (RPMI 1640 and 10% FCS).
(Ranunculaceae) commonly known as “black seed”, has beenthe cells were cultured in 96-well round bottom plates at
traditionally used in The Middle East region as a natural rem- 37°C in a 5% CQ atmosphere with culture medium, Con-
edy for asthma as well as some other diseabkslkarni, cavalin A (Con-A, 2.5.g/mL, Sigma) or OVA (5Qug/mL,
1976; Sayed, 1980; Lautenbacher, 1997 Sigma). At optimal time points assessed in preliminary ex-
Nigella sariva seeds were demonstrated to contain periments after 48h for IFN-and after 96 h for IL-4 and
36-38% fixed oils, proteins, alkaloids, saponin and 0.4-2.5% |_-10 supernatants were harvested. The HNL-4 and IL-
essential oil Ali and Blunden, 2008 The fixed oil is com- 10 concentrations were determined by ELISA (Cytoscreen
posed mainly of unsaturated fatty acidsoighton et al.,  Mouse kits for IFNy, IL-4 and IL-10, Biosources Interna-
1995. The major part of essential oil is thymoquinone of tional, Camarillo, CA, USA).
which various effects have been shown in vivo or in vitro
by numerous studiedligella sativa oil was demonstrated to
modify leukotriene synthesis and inhibit histamine release

(Chakravarty, 1998 Some immuno-potentiating properties Splenic MNCs (5< 10%/200 mL) were cultured for 96 h
of Nigella sativa were also shown. However, the real mech- nger the same conditions as described above. Prolifera-
anism of action on allergic diseases is still unclear. The pur- ,q responses were determined by meand-othymidine

pose of this study was to evaluate the effect®¥igtila sativa incorporation (0.5.Ci/200 mL; Amersham Buchler, Braun-
on cytokine production of splenic mononuclear cells in ova- schweig, Germany) over the last 18 h of culture.
sensitized mice.

2.2. Proliferation assay with 3H thymidine

2.3. Statistical analysis

2. Methods

Results from study and control groups were compared

Nineteen two-month-old BALB/c mice were given 0.3 mL  with the Mann-WhitneyU-test. Significance was set apa

of Nigella sativa oil by oro-eosophageal cannula once a day value of 0.05.
for a month.Nigella sativa oil was obtained by crude ex-
traction of Nigella sativa seeds without using any solvent.
Before the initiation of the study, different amounts of oil 3. Results
were given to a separate test group and the maximum dose,
which was tolerated without adverse effect, was determined The cytokine levels produced by MNCs cultured with
as 0.3 mL. Control group consisting of 10 mice took 0.3mL Con-A and OVA were found to be in a wide range. The cy-
0.9% saline solution by the same route for the same period.tokine production of splenic MNCs of mice that were given

Table 1
Cytokine production by splenic MNCs in vitro
Groups Con-A IFNy (pg/mL) OVA

IL-4 (pg/mL) IL-10 (pg/mL)
Saline (v=10) 2927+195.9 251+28.1 3901 +399.1
Nigella sativa (N=19) 3907 + 166.6 78+8.0 3246+ 255.4

Significancep 0.25 (NS) 015 096
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Table 2
The results of proliferative responses of MNCs
Groups n Mean S.D. Minimum Maximum
Saline
OVA 10 1001350 674374 127800 2353200
Con-A 1717330 842561 117800 26298.00
Nigella sativa
OVA 1224026 845790 22400 2620300
Con-A 1742000 1208333 183300 45572.00

3H thymidine incorporation.

Nigella sativa for 30 days was not significantly different than
those who got saline solution instedible ).
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1993. Since leukotrienes are the potent mediators of asthma
and histamine plays animportantrole inimmediate hypersen-
sitivity reactions, above findings might explain the efficacy
of Nigella sativa on allergic diseases and asthma.

The immunopotentiating properties @igella sativa
seeds on human T cells were shown firstly BlyKad and
Kandil in 1987 Eight years after, Haq et al. demonstrated
thatNigella sativa seeds activated T lymphocytes to secrete
the interleukin, IL-3 and increased ILBIproduction. How-
ever,Swammy and Tan (200G¥ported thatVigella sativa
exctract has no immunomodulatory effect without mitogen
activation.

Allergic diseases are accepted to occur with an imbalance

Table 2shows the proliferative responses in control and in T-helper cells by means of a shift to Th2 subtype predom-
test groups induced by ova and Con-A. We compared the pro_inance and a decrease in Thl subpopulation. Some strategies
liferative responses between ova and Con-A with Wilcoxon {0 preventallergic diseases by immunomodulation, i.e reduc-
testin the control group and we did not observe any significant i"g Th2 proliferation and providing sufficient Th1 response

differences{=—1.85,p=0.06). In the test group, the count

have been propose@ (re and Custovic, 2004Allergen spe-

of cells in Con-A was slightly but significantly higher thanthe ~ Cific immunotherapy that specifically targets T cells over a
ova group suggesting increased proliferative response to Con/ong period of time has been used successfully in the treat-

A (z=-2.19,p=0.03). Pairs of groups were compared with
the Mann—-WhitneyU-test. We did not find any differences
in ova stimulation between control and test grogp £0.73,
p=0.46). Similarly, there was not any difference in Con-A
stimulation between two groups< —0.46,p = 0.65).

4. Discussion

Our findings demonstrated th¥itgella sativa oil (natural
extract ofVigella sativa seeds) does not provide any effect on

ment of some allergic diseases. Successful venom and aeroal-
lergen immunotherapy was found to be associated with the
induction of peripheral tolerance in T cells by generation
of Tr cells that secrete the suppressive cytokines IL-10 and
TGF-B, suggesting that generation of Trl cells might play a
role in healthy immune responsAakdis et al., 1998; Jutel
et al., 2003; Platt-Mills et al., 2001Recently, immune re-
sponses in healthy and allergic individuals were shown to be
characterized by a fine balance between allergen-specific T
regulatory 1 and T-helper 2 celldkdis et al., 2004

Several dietary supplements have been identified as being

the Th1l and Th2 type cytokine profile as well as the prolifera- of possible benefit in the prevention and treatment of aller-
tive responses of splenic mononuclear cells of ova-sensitizedgic disease Baker and Ayres, 2000; Romieu et al., 2002;

mice.
From a review of literature, it is likely to have a role for

Mellis, 2009. Furthermore, appropriate bacteria are thought
to act as natural Thl “adjuvants” during the priming of T

some herbal medicines in the treatment of asthma and allergiccells against newly encountered environmental antigens.
rhinitis. Usage of herbal medicines has increased in recentcobacterium vaccae, lipopolysaccharidel.actobacillus spp.
years. Many of these medicinal plants have provided relief of and oral bacterial extracts are being examined for their proven

symptoms equal to allopathic medicines usBeelory and

or alleged atopy-preventing effed¥itricardi and Bonini,

Lupoli, 1999. But the amount of research on these products 2000. For example, adding probioticédcrobacillus GG) to

is limited. AlthoughNigella sativa is an important medical

the mother’s diet in the last month of pregnancy and during

herb since very old times as a natural remedy for a wide rangelactation as well as to the infant’s diet for the six months of
of diseases including allergy, its mechanism of action is still life was shown to reduce the prevalence of atopic eczema at

unclear Ali and Blunden, 200B There are not sufficient

clinical data about its efficacy and the ways of action.
Recently,Kalus et al.presented four studies indicating

that the oil of Nigella sativa was effective on relieving

2-year follow-up Kalliomaki et al., 2003

Our study aimed to evaluate wheth&pella sativa, which
has been traditionally used for the treatment of allergic dis-
eases and asthma, has an immunomodulatory effect on T

symptoms of allergic diseases. But no laboratory evidencecells in terms of Th1l and Th2 cytokine productidvigelia
supporting the clinical effects was described in these stud- sativa supplement would be expected to cause an increase in

ies. One study had shown th&ligella sativa oil inhibited

IFN-v (a Th1l type cytokine) and IL-10 (related to T regula-

the COX and 5-lipoxygenase pathways of arachidonic acid tory cells) production and a decrease in IL-4 (Th2 type cy-
metabolism and decreased the synthesis of thromboxane antbkine) from mononuclear cells of allergen-sensitized mice.

leukotrieneskoughton et al., 1995In another study, nigel-
lone (an essential substance Mfgella sativa seeds) was

Our results suggested thaligella sativa oil does not af-
fect the production of these three cytokines from mononu-

demonstrated to inhibit the release of histamine from sen- clear cells in allergen-stimulated mice. Naturally, this mouse

sitized mast cells after prior antigen exposutdékravarty,

model for immunologic study could not be regarded as an
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undisputed example for human immune system. As men-

tioned above, the effects dfigella sativa on human periph-
eral T cells were evaluated in vitro yaq et al., (1995)The
authors had demonstrated tiNigella sativa seeds activate
T-lymphocytes to secrete IL-3 and to cause enhanceIL-1

production. Four years later, the same authors fractionated.

Nigella sativa proteins by ion exchange chromatography and

showed that some proteins have suppressive and others stim-

ulatory properties in lymphocyte culturdddq et al., 1999
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Chakravarty, N., 1993. Inhibition of histamine release from mast cells by
nigellone. Annals of Allergy 70, 237-242.

El-Kadi, A., Kandil, O., 1987. The black seedigella sativa) and im-
munity: its effect on human T cell subset. Federation Proceedings 46,
12-22.

Gore, C., Custovic, A., 2004. Can we prevent allergy? Allergy 59,
151-161.

Hag, A., Abdullatif, M., Lobo, P.l,, Khabar, K.S.A., Sheth, K.V., Al-

Sedairy, S.T., 199%Vigella sativa: effect on human lymphocytes and

polymorphonuclear leukocyte phagocytic activity. Immunopharmacol-

ogy 30, 147-155.

In that study, no effect on IL-4 secretion was seen while the pag, A., Lobo, P.I., Al-Tufail, M., Rama, N.R., Al-Sedairy, S.T., 1999.

production of TNFe was found to be enhanced particularly
in higher doses. In vivo evaluation of the effectshopella
sativa on human peripheral T-lymphocytes in allergic and
non-allergic individuals could be the subject of a new study
and clarify the mechanism of action of this unique plant in
ameliorating of allergic diseases.

In conclusionNigella sativa of which the efficacy on some

chronic disorders including allergy and asthma has been ac-
cepted since ages seems not to have an immunomodulatory
effect on Thl and Th2 cell responsiveness against allergen

stimulation. Certainly, the other probable ways of action of

Nigella sativa on various diseases and asthma need to be elu-

cidated.
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