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ABSTRACT

Introduction: Nigella sativa (N. sativa) in the family of Ranunculaceae, has been traditionally Keywords:

used as food additive and spice. N. sativa showed protective effects on respiratory system Nigella sativa
Asthma

Airway inflammation

including trachea responsiveness and lung inflammation in various animals’ models studies.
The possible therapeutic effects of N. sativa on asthma were investigated in this systematic
review study.. Pulmonary function test
Methods: The published studies were searched in the different databases including;
PubMed, Web of Science (ISI), Scopus and Cochrane, until September 2020, by: (asthma)
AND (“Nigella sativa”) OR (“Nigella sativa 0il”’) OR (Black seed). All unrelated articles

such as duplicates, animal and review studies as well as clinical studies without control

Respiratory symptoms

group were excluded from obtained studied. Then 9 articles were considered for further
evaluation.

Results: After analyzing 9 articles including 434 participants, these following results
were achieved: N. sativa improved the asthma control test and pulmonary function tests
values, while reduced respiratory symptoms including, cough and wheeze. Furthermore,
N. sativa, reduced eosinophils count and serum levels of pro-inflammatory mediators such
as interleukin-4 and immunoglobulin E, while increased production of anti-inflammatory
mediator such as interferon-y in the serum.

Conclusion: The results of this systematic review article revealed that supplementation of
N. sativa might be effective in the control or treatment of asthma.

Introduction

Asthma is an inflammatory disease which is charac-
terized by eosinophilic inflammation, hyper-responsive-
ness and inflammation in the airway as well as hyper-se-
cretion of mucus (Bousquet et al., 2000). This disorder
is triggered by interaction between high levels of immu-
noglobulin E (IgE) and production of inflammatory me-
diators including interleukin (IL)-4, IL-5 and IL-13 by

T-helper 2 (Th2) cells (Alavinezhad et al., 2018). Also,
asthma is two module diseases including airway inflam-
mation and smooth muscle dysfunction (Janssen and
Killian, 2006). Inflammation was enhanced by respons-
es of the epithelium, fibroblasts cells and smooth muscle
through the production of mediators and proteases. In-
crease airway responsiveness is the main characteristic
of asthma, which leads to the lung inflammation (Cohn
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et al., 2004). The control of symptoms and decline of
airflow limitation and risk of exacerbations are the main
goals for asthma management (Bateman et al., 2008).

The asthma control test (ACT) is the global validated
tool for the assessment of asthma (Al-Moamary et al.,
2012). The future risk of asthma was assessed by pul-
monary function testing (PFT), especially the forced ex-
piratory volume in first second (FEV1) (Bateman et al.,
2008). Corticosteroids are capable to inhibit eosinophil
function or infiltration and genes expression of inflam-
matory cytokines, enzymes and receptors and broncho-
dilator drugs are anticipated for the treatment of asthma
(Barnes, 2006; Mortazavi Moghaddam et al., 2020).
The combination therapy of corticosteroids (fluticasone
propionate) and [-agonists significantly improved lung
function and symptoms compared to the single therapy.
In addition, combination therapy reduced tracheal hy-
per-responsiveness and lung inflammation in sensitized
animals model of asthma (Gholamnezhad et al., 2014;
Khazdair et al., 2013). The uses of medicinal plants as
one of the common therapies of complementary medi-
cine have been increased in asthmatic patients (Slader
et al., 2006). However, there is insufficient evidence for
the effectiveness of herbal medicine in asthma.

Herbs have long been used traditionally for the treat-
ment of various inflammatory disorders such as asth-
ma. The medicinal plant with anti-inflammatory, im-
muno-modulatory, antihistaminic and smooth-muscle
relaxants effects were used for asthma (Greenberger,
2003; Khazdair et al., 2019b). Therapeutic effects of
medicinal plants such as Nigella sativa (N. sativa) for
chronic cough had been reported (Mortazavi Moghadd-
am et al., 2020).

N. sativa belongs to the Ranunculaceae family, which
grows widely in the Mediterranean region, the middle
east, southern Europe and north Africa (Tembhurne et
al., 2014). N. sativa traditionally used for the treatment of
infertility, fever, cough, bronchitis, dysmenorrhea, obe-
sity, diabetes and diarrhea (Durmuskahya and Ozturk,
2013; Nasir et al., 2014). The main active component of
N. sativa is thymoquinone, which has anti-inflammato-
ry properties due to suppression of prostaglandins and
leukotrienes (Hajhashemi et al., 2004). N. Sativa also
has several pharmacological effects including anti-in-
flammatory (Chehl et al., 2009), antioxidant (Bordoni
et al., 2019; Mohebbatia et al., 2017a), antimicrobial
(Emeka et al., 2015), neuroprotective (Khazdair et al.,

2019a; Mohebbatia et al., 2017b) and renoprotective
(Mohebbati et al., 2017) effects. The protective effects
of N. Sativa and thymoquinone on the central nervous
system including anti-epileptic, anti-Alzheimer’s and
anti-Parkinson’s effects due to their antioxidant proper-
ties were also reported (Khazdair, 2015). Therefore, we
aimed to review the potential effects of N. Sativa on dif-
ferent clinical and biochemical parameters in asthmatic
patients.

Materials and methods

We searched for the published articles in the databases
such as PubMed, Web of Science (ISI), Scopus and Co-
chrane, in the English language until September 2020.
ITLE-ABS-KEY (“asthma” ) AND TITLE-ABS-KEY
(“Nigella sativa” ) OR TITLE-ABS-KEY ( “Nigella sa-
tiva oil” ) OR TITLE-ABS-KEY (Black seed) ) in the
Scopus: 97; (“Asthma”[MeSH Terms] [Title/Abstract])
AND (((“Nigella sativa”’[MeSH Terms] OR nigella [Ti-
tle/Abstract]) OR oil [Title/Abstract]) OR “Nigella sa-
tiva oil”[Title/Abstract]) in PubMed: 324; “Asthma” in
Title Abstract Keyword AND “Nigella sativa” OR “Ni-
gella sativa 0il” OR “Nigella” OR “Black seed” in Title
Abstract Keyword, in Cochran: 23; TS= (Asthma) AND
TS= (“Nigella sativa” OR “Nigella sativa 0il” OR Black
seed) in ISI=87.

Search strategy

All clinical studies that investigated the effect of V.
sativa seeds, oil and extracts on asthma were included in
the study. Review articles, animal studies, clinical stud-
ies about the effect of N. sativa seeds, oil and extracts
on asthma patients without control group, and/or effect
of N. sativa seeds, oil and extracts in combination thera-
py on asthma were excluded from the study.

Study selection

Initially, 531 articles were extracted. All unrelated
studies including duplicates, animal and review studies
as well as clinical studies without control group were re-
moved, and 9 articles were considered for further evalu-
ation after reviewing titles and abstracts of the extracted
articles (Figure 1).

Results
Demographic and characteristics of the included nine
randomized controlled trials where showed in Table 1.
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FIGURE 1. Flowchart of the literature search and strategy for the selection of relevant studies.

The total sample size of patients is 434 in the studies
that were published between 2007 and 2017. The du-
ration of N. sativa administration ranges from 1 day to
12 weeks. All inclusion studies were clinical trials on
different aged asthmatic patients included 3 studies on
children (Ahmad et al., 2010; Barlianto et al., 2017; Dii-
zelme, 2018) and 6 studies on adult subjects including,
asthma (Al-Jawad et al., 2012; Boskabady et al., 2010;
Boskabady et al., 2007; Koshak et al., 2017; Salem et
al., 2017) and 1 study on sulfur mustard exposure in-
duced asthma (Boskabady and Farhadi, 2008).

With regard to the form of supplement, 3 studies
(Boskabady et al., 2010; Boskabady and Farhadi, 2008;
Boskabady et al., 2007) have used boiled extract of N.
sativa, 2 studies (Ahmad et al., 2010; Koshak et al.,
2017) used oil from the plant seed, 1 article (Salem et
al., 2017) used from seed powder of N. sativa and in 2

others studies (Barlianto et al., 2017; Barlianto et al.,
2018) soft gel capsule of V. sativa oil was provided for
subjects.

Effects of N. sativa on clinical and biochemical pa-
rameters

Effects on the ACT

The influence of V. sativa in improving of ACT score
reported in 3 trials (Barlianto et al., 2018; Koshak et al.,
2017; Salem et al., 2017), treatment of asthmatic chil-
dren and adults with capsules of whole ground N. sativa
seeds or soft gel oil significantly improved ACT score
compared to the baseline or standard treatment group.

Effects on the PFTs
The effects of N. sativa for improving of PFTs val-
ues was reported in 3 trials (Boskabady et al., 2010;
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FIGURE 2. Therapeutic effects of Nigella sativa on asthma.

Boskabady and Farhadi, 2008; Boskabady et al., 2007),
that significant increased all measured PFT. Treatment
of adult asthmatic and sulfur mustard exposed patients
with boiled extract of N. sativa significantly improved
PFT values at the middle as well as at the end of study
compared to the baseline. Furthermore, improved all re-
spiratory symptoms at the end of study were compared
to the control group. In one study treatment of adult
asthmatic patients with N. sativa significantly elevat-
ed the values of FEV1% and forced volume capacity
(Al-Jawad et al., 2012). In the other study N. sativa sig-
nificantly increased the percent predicted of FEF, ., ,
FEVI and peak expiratory flow after 6 and 12 weeks
of treatment compared with the control group (Salem et
al., 2017).

Effect of N. sativa on the inflammatory and anti-in-
flammatory mediators

Treatment of asthmatic patients with capsules of
whole ground N. sativa seeds (1 and 2 g/day) remark-
ably reduced fractional exhaled nitric oxide (FeNO) and
serum IgE compared to the baseline after 12 weeks of
treatment. Both doses of V. sativa remarkably increased
production of interferon (INF)-y in the serum after 12-
week treatment compared to the baseline (Salem et al.,
2017). N. sativa oil (15-30 mg/kg) as soft gel capsules
in asthmatic children (aged 6-15) remarkably increased
serum level of IFN-y, while reduced the level of IL-4
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compared to the control group (Barlianto et al., 2017). In
a similar study, the oils of V. sativa in asthmatic children
remarkably decreased Th17, but increased regulatory T
cells (Treg). Additionally, Th17/ Treg ratio was lower in
the N. sativa treatment group compared to the standard
treatment group (Barlianto et al., 2018). Therapeutic ef-
fects of N. sativa on asthma were summarized in Table
1 and Figure 2.

Discussion

The results of five included studies indicated that N.
sativa improved PFT values. Several studies have also
been documented that V. sativa is useful for control of
bronchial asthma and showed the positive effects on
asthma such as PFT, inflammatory mediators, IgE and
FeNO (Al Ameen et al., 2011; Mahmood et al., 2003;
Shahzad et al., 2009). These effects may be due to re-
laxant effects of this plant on smooth muscle of tracheal
chains.

Moreover, the relaxant and bronchodilatory effects
of N. sativa on smooth muscle of tracheal chains in
vitro were reported (Boskabady et al., 2004). The ex-
hibits spasmolytic and bronchodilator activities of N.
sativa crude extract through calcium channel blocking
was also reported (Gilani et al., 2001). The results of a
study showed that N. sativa has a favorable effect on
lung function tests in asthmatic patients (Al Ameen et
al.,2011). The ACT score includes items on shortness of
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breath, night time waking and rating of asthma control.
The ACT score was used for evaluation of the degree
of asthma control (Koolen et al., 2011). Supplement
therapy with N. sativa can substantially improve ACT
scores and PFT values including forced volume capacity
and FEV1 in asthmatic patients (Al-Jawad et al., 2012).
Moreover, supplementation of N. sativa was improved
expiratory flow during the mid-part of vital capaci-
ty (FEF25-75%) (Salem et al., 2017), which indicated
the beneficial effects of V. sativa for the function of the
small airways. These effects may be due to antioxidant
and anti-inflammatory properties of N. sativa.

The changes in the balance of pro-inflammatory and
anti-inflammatory cytokines in chronic inflammatory
process are associated with pathogenesis of bronchial
asthma. IL-4 as an inflammatory mediator and IFN-y as
anti-inflammatory mediators produced by Th2 and Th1
cells, respectively, have a contribution in bronchial asth-
ma (Packard and Khan 2003). One study revealed that
N. sativa elevated IFN-y and reduced IL-4 (Barlianto et
al., 2017). The aqueous extract of N. sativa (1-100 pg/
ml) stimulated secretion of Th2, versus Thl cytokines
by splenocytes. Moreover, this extract significantly sup-
pressed secretion of IL-6, TNFa and NO as key pro-in-
flammatory mediators (Majdalawieh et al., 2010). Oral
administration of N. sativa oil (1.82 ml/kg) showed an-
ti-inflammatory, anti-nociceptive and anti-arthritic ef-
fects on complete Freund’s adjuvant induced arthritis in
a rat model study (Nasuti et al., 2019).

Intraperitoneal administration of N. sativa extract
(100-400 mg/kg) reduced oxidative stress markers and
inflammatory mediators such as TGF-B1, IFN-y, PGE2,
IL-4 levels in the broncho-alveolar fluid and serum of
LPS-induced rat (Mokhtari-Zaer et al., 2020). The re-
sults of the above studies indicated that N. sativa exerts
potent anti-inflammatory effects. In addition, supple-
mentation of N. sativa oil remarkably reduced Th17,
but enhanced Treg percentages in asthmatic children
(Barlianto et al., 2018). Treatment patients with N. sa-
tiva oil (750 mg/kg) significantly reduced production of
prostaglandin E, compared to the placebo treated group
(750mg soybean oil) (Wu et al., 1999). N. sativa oil
capsules (40-80 mg/kg/day) treatment in patients with
allergic rhinitis and asthma remarkably reduced the lev-
els of IgE, eosinophil count and endogenous cortisol in
plasma and urine compared to their pre-treatment values
(Kalus et al., 2003). The results of the included clinical

studies as well as experimental animal models of differ-
ent respiratory diseases, indicated that N. sativa showed
the preventive effects on asthma by mechanisms such as
antioxidant, immuno-modulatory and anti-inflammato-
ry effects. The broncho-dilatory and preventive effects
of the plant on asthma were also shown in the clinical
studies.

Conclusion

N. sativa supplement improved the respiratory symp-
toms, PFT values and asthma control test. The plant also
enhanced the anti-inflammatory cytokines as well as de-
clined pro-inflammatory cytokines in asthmatic patients.
Eventually, N. sativa supplement may offer a cost-eftec-
tive and clinically proven effective therapeutic option
for asthmatics with fewer side effects.
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