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ABSTRACT

Nigella sativa (NS) (Ranunculaceae family) is generally utilized as a therapeutic plant all over the world. The seeds of the

plant have a long history of use in different frameworks of medicines and food. N. sativa seed reveal a broad spectrum of
pharmacological activities including immunopotentiation and antihistaminic, antiseptic, antiallergic, anti-hypertensive,

anti-inflammatory, and antimicrobial activities. It is known as a source of thymoquinone, thymohydroquinone,

dithymoquinone, p-cymene, carvacrol, 4-terpineol, t-anethol, sesquiterpene longifolene, nigellicimine and nigellicimine-

N-oxide, a-pinene and thymol etc. Additionally, this is uncovered that the majority of therapeutic properties of this plant
are due to the presence of thymoquinone (TQ) which is a major bioactive component of the essential oil. The incalculable
medicinal properties and therapeutic uses of N. sativa prove its importance as a valuable medicinal plant. The aim of
this review is to summarize some important pharmacological studies and phytochemical investigations on N. sativa and
isolated principles which can be investigated further to get novel molecules in the search of novel herbal drugs.

Keywords
Nigella sativa, Medicinal plant, Phytoconstituent, Pharmacological
activity.

Habitat

N. sativa is native to Southern Europe, North Africa and Southwest
Asia and it is cultivated in many countries in the world like Middle
Eastern Mediterranean region, South Europe, India, Pakistan,
Syria, Turkey, Saudi Arabia.

Morphology of the plant

N. sativa is an annual flowering plant grows at 20-90 cm tall, with
finely divided leaves; the flowers are white, yellow, pink, pale blue
or pale purple color, with 5-10 petals. Figure 1: Nigella. sativa flower.
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Introduction

Medicinal plants have been utilized in the treatment of ailments
for many years in different aboriginal medicine as well as folk
medicine. Furthermore, therapeutic plants are additionally utilized
as a part of the arrangement of home-grown pharmaceuticals as
they are thought to be safe as to modern medical cares [1].

Among different therapeutic plants, Nigella sativa (NS), from
Ranunculaceae family, normally develops in Eastern Europe,
Middle East, and Western Asia. NS seed is known as "Al-Habba
Al-Sauda" and Al-Habba Al-Barakah" in Arabic and black seed or
dark cumin in English [2].

For many years, NS seeds have been reported to be utilized as a
remedy for various ailments in the Middle East and some Asian
nations [3].

Ingredients of V. sativa seeds

By HPLC analysis of N. sativa oil, thymoquinone (TQ),
dithymquinone (DTQ), which is believed to be nigellone,
thymohydroquinone (THQ), and thymol (THY), are considered
the main active ingredients [4] (Figure 2). N. sativa seeds
contain other ingredients, including nutritional components
such as carbohydrates, fats, vitamins, mineral elements, and
proteins, including eight of the nine essential amino acids [4-8].
Fractionation of whole N. sativa seeds using SDS-PAGE shows
a number of protein bands ranging from 94 to 10 kDa molecular
mass [9]. Monosaccharides in the form of glucose, rhamnose,
xylose, and arabinose, are also found. N. sativa seeds are rich in
the unsaturated and essential fatty acids. Chemical characteristics,
as well as fatty acid profile of the total lipids, revealed that the
major unsaturated fatty acid is linoleic acid, followed by oleic acid
[4,5,11-13]. The major separate individual phospholipid classes
is phosphatidylcholine, followed by phosphatidyle thanolamine,
phosphatidylserine, and phosphatitdylinisitol, respectively
[4,5,14]. The seeds contain carotene which is converted by the
liver to vitamin A [15]. The N. sativa seeds are also a source of
calcium, iron, and potassium.
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Figure 2: Chemical structure of the active ingredients: TQ, DTQ, THY,
and THQ, in the oil of N. Sativa L. seed.

Anti-oxidant properties

Oxidant stress system and toxicity

Oxidative damage to biological structures has been implicated
in the toxicity-induced pathophysiology of several diseases, in
particular cardiovascular disease and cancer [16]. The cause of
this oxidative damage has been reported to be due to the shift in
the balance of the pro-oxidant (free radicals) and the anti-oxidant
(scavenging) mediators, where pro-oxidant conditions dominate
either due to the increased generation of the free radicals caused by
excessive oxidative stress, or due to the poor scavenging capability
in the body [17]. Free oxygen radicals, including O,, OH, and NO
(collectively known as oxidative stress), are electrically charged
molecules that attack cells, tearing through cellular membranes
to react and create havoc with the nucleic acids, proteins, and
enzymes present in the body [18]. The attacks by ROS (Reactive
Oxygene Species) cause damage to cell structure and function
and can eventually destroy them. ROS are produced mainly by
certain cells of immune system including macrophages (Mf)
and neutrophils [19]. It has recently reported that suppression
of immune cell function associated with chemotherapy [20],
radiotherapy [21], infection [22,23] and in tumor-bearing hosts [24]
is mediated by production of NO produced by immature myeloid
cells that are massively generated under these conditions [25-26].
The central role of ROS in mediating the pathology in several
diseases has stimulated interest in the possible role of natural anti-
oxidant agents in preventing the development of these diseases.
It has been reported that the health promotive, disease preventive
and rejuvenation approach based on using medicinal plants in
Ayurveda an ancient Indian systems, is due to the anti-oxidant
effects of these plants [27-28]. One of the potential properties of
N. sativa seeds is the ability of one or more of its constituents to
reduce toxicity due to its anti-oxidant activities. Of the studies that
have been performed to evaluate the different effects of N. sativa,
majority (more than 35) of the studies have confined to address its
antitoxic properties both in vitro and in vivo.

In vitro anti-oxidant activities

In vitro studies show that N. sativa seed extract induces inhibition
of the hemolytic activities of snake and scorpion venoms
[29], protects erythrocytes against lipid peroxidation, protein
degradation, loss of deformability, and increased osmotic fragility
caused by H,0, [30]; and protects laryngeal carcinoma cells, from
programmed cell death (apoptosis) induced by lipopolysaccharide
(LPS) or cortisol [31]. These results indicate to the antitoxic effects
of N. sativa seed components that could be attributed to its anti-
oxidant properties. Several in vitro studies confirm this hypothesis.
For instance, essential oil obtained from six different extracts of N.
sativa seeds and from a commercial fixed oil showed antioxidant
effects with almost identical qualitative effects. Differences,
however, were mainly restricted to the quantitative composition
[32]. The crude N. sativa oil and its fractions (neutral lipids,
glycolipids, and phospholipids) showed potent in vitro radical
scavenging activity that is correlated well with their total content
of polyunsaturated fatty acids, unsaponifiables, and phospholipids,
as well as the initial peroxide values of crude oils [33]. Moreover,
preincubation of peritoneal Mf with aqueous extract or the boiled
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fraction of the extract of N. sativa seeds caused a dose-dependent
decrease in NO production when activated with LPS of E. coli
[34]. Interestingly, TQ and a synthetic structurally-related tert-
butylhydroquinone, also efficiently inhibited iron-dependent
microsomal lipid peroxidation in vitro in a concentration-dependent
manner [35]. TQ also induced significant protection of isolated
hepatocytes against tertbutyl hydroperoxide induced toxicity
evidenced by decreased leakage of ALT (aminotransferase) and
AP (alkaline phosphatase) [36].

In addition, TQ in a dose- and time-dependently manner, reduced
nitrite production, a parameter for NO synthesis, and decreased
both gene expression and protein synthesis levels of iNOS in
supernatants of LPS-stimulated Mf without affecting the cell
viability [37]. Stimulation of polymorphonuclear leukocytes with
TQ showed protective action against superoxide anion radical
either generated photochemically, biochemically, or derived from
calcium ionophore, indicating to its potent superoxide radical
scavenger [38].

In vivo anti-oxidant activities

Both hepatoxicity and nephrotoxicity are associated with alteration
in the levels and activities of certain mediators such as l-alanine
ALT, alkaline phosphatase , lipid peroxide (LPD), and the oxidant
scavenger enzyme system including, glutathione (GSH) and
superoxide dismutase (SOD). The anti-oxidant effects of V. sativa
have been examined using different hepatic and kidney toxicity in
vivo murine models induced by tert-butyl hydroperoxide, carbon
tetrachloride (CCl,), doxorubcin (DOX), gentamicin, methionine,
potassium bromate (KBrO,), cisplatin, or Schistosoma manson
infection.

N. SATIVA Effects on Immunity

Effects of V. sativa on cellular immunity

Aside from its established anti-inflammatory, antioxidant, and
antitumor activities, research initiatives are growing extensively
to assess the potential of V. sativa to modulate adaptive immunity.
Haq and colleagues examined the effects of whole and soluble
extracts of V. sativa seeds on human peripheral blood mononuclear
cells (PBMC) response to different mitogens in vitro [39]. N.
sativa extracts exhibited potent stimulatory effects on PBMC
response to pooled allogeneic cells, but not to phytohemagglutinin
(PHA) or concanavalin A (ConA), two T cell mitogens [39]. V.
sativa extracts increased the secretion of IL-3 from PBMCs
cultured in presence or absence of pooled allogeneic cells, but no
effects on IL-2 secretion from mitogen-stimulated PBMCs were
observed [39]. Later on, and using mixed lymphocyte cultures, the
same group demonstrated that whole and purified protein extracts
of N. sativa seeds exerted a stimulatory and suppressive roles
on unstimulated lymphocytes and pokeweed mitogen (PWM)-
activated lymphocytes, respectively [40]. N. sativa extracts had no
effect on the secretion of IL-4 from lymphocytes, both in presence
and absence of PWM [61]. IL-8 secretion was suppressed by N.
sativa extracts when the lymphocytes were left un-stimulated,
but it was enhanced in PWM activated lymphocytes [40]. These
findings indicate that N. sativa exerts profound stimulatory

effects on cellular immunity. In vivo, N. sativa oil has also been
reported to stimulate CD*" (helper) T lymphocytes in a murine
cytomegalovirus (CMV) model using BALB/c mice [41].
Moreover, oral administration of N. sativa fixed oil (2 ml/kg)
for a period of 12 weeks was demonstrated to cause a significant
decrease in leukocyte and platelet counts in Wistar-Kyoto rats [42].

In another in vivo study, it was demonstrated that oral
administration of V. sativa oil significantly improved lymphocyte
count (i.e. lymphocyte proliferation) in the peripheral blood of
streptozotocin (STZ)-induced diabetic hamsters [43]. The possible
immunomodulatory effects of the volatile oil of N. sativa seeds
were evaluated in Long—Evans rats that were challenged with a
specific antigen (typhoid TH) [44]. Oral administration of N. sativa
oil in antigen-challenged rats significantly decreased splenocyte
and neutrophil counts while increasing peripheral lymphocyte
and monocyte counts [44]. Ebaid and colleagues evaluated the
immunomodulatory potential of V. sativa oil by assessing its ability
to ameliorate the cellular immunological changes that accompany
the treatment with chloramphenicol, an antibiotic [44]. Oral
administration of chloramphenicol in albino rats led to a significant
increase in total leukocyte count, a decrease in neutrophil and
lymphocyte count, and a decrease in the values of both rosette
and plaque forming cells [45]. Intriguingly, oral administration of
N. sativa oil (90 mg/kg/day) for 30-60 days almost completely
restored the indicated immunological parameters back to normal
levels in a time-dependent manner [45], indicating that N. sativa
oil can potentially enhance cellular immune responses in vivo.
Onifade and colleagues presented a case study performed on a 46-
year old human immunodeficiency virus (HIV)-infected man, who
displayed complete recovery and sero-reversion of HIV infection
after treatment with N. sativa concoction (60% N. sativa seeds and
40% honey) for a period of 6 months [46].

The study revealed that a daily consumption of 20 ml N. sativa
concoction led to the disappearance of fever, diarrhea, and
multiple pruritic lesions as early as day 5, day 7, and day 20 post
administration of the N. sativa concoction [46]. CD* cell count
significantly dropped from 250 cells/mm3 to 160 cells/mm® despite
significant reduction in HIV viral load (~27, 000 copies/ml to ~
1000 copies/ml) after 30 days of the N. sativa concoction regime
[46]. By the end of the study (i.e. after 6 months), HIV screening
was sero-negative and the CD*" cell count significantly increased
to 650 cellssmm® with undetectable viral (HIV-RNA) load,
parameters that persisted at least 2 years after the completion of
the N. sativa concoction therapy [46]. This case study uncovers the
therapeutic efficacy of N. sativa against HIV infection. However,
such studies must be performed using N. sativa seeds without any
additives to conclusively confirm a therapeutic effect of N. sativa
in the treatment of HIV infection.

Effects of TQ on cellular immunity

Despite the fact that numerous studies investigated the
antiinflammatory, and antioxidant, and antitumor activities of
TQ, relatively little research has been conducted to examine its
role in modulating specific cellular and humoral responses. El
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Gazzar investigated the possible modulatory effect of TQ on the
production of Th2 cytokines, IL-5, IL-10 and IL-13, from LPS-
activated RBL-2H3 cells, a rat mast cell line [47]. TQ (10 uM)
significantly suppressed the expression of IL-5 and IL-13, but had
no effect on IL-10 expression [48]. The expression of IL-5 and
IL-13 is regulated by several transcription factors including globin
transcription factor (GATA), activator protein 1 (AP-1), and nuclear
factor of activated T cells (NF-AT). Further analysis revealed that
TQ suppresses IL-5 and IL-13 expression by blocking GATA, but
not AP-1 or NF-AT, promoter binding and transcriptional activity
via inhibited expression of GATA-1 and GATA-2 [48]. A study
by Xuan and colleagues investigated whether TQ has any effect
on LPS-induced dendritic cell (DC) maturation, survival, and
cytokine release using mouse bone marrow-derived DCs; chief
regulators of innate and adaptive immune responses [49]. LPS
is known to trigger DC maturation and cytokine production. It
was demonstrated that LPS activated DCs expressed significantly
higher levels of CD11c and major histocompatibility complex II
(MHC-II) (surface markers), CD40 and CD86 (co-stimulatory
molecules) and CD54 (adhesion molecule), factors that mediate
DC-T cell clustering and antigen presentation [49].

Effects on humoral immunity

Effects of V. sativa on humoral immunity

In an in vitro study using splenic mixed lymphocyte cultures, an
aqueous extract and an ethyl acetate column chromatographic
fraction of V. sativa seeds significantly enhanced the proliferation
of lymphocytes cultured in presence of ConA, but not LPS [50].
These findings indicate that N. sativa exerts profound suppressive
effects on humoral immune responses. A study performed by
Islam and colleagues investigated potential immunomodulatory
effects of the volatile oil of N. sativa seeds in Long-Evans rats
that were challenged with a specific antigen (typhoid TH) [51].
Results showed that oral administration of N. sativa oil in antigen-
challenged rats significantly reduced serum antibody titer [S1].
Recently, Ebaid and colleagues evaluated the immunomodulatory
potential of N. sativa oil by assessing its ability to ameliorate
humoral mediated immunological changes that accompany the
treatment with chloramphenicol, an antibiotic [52]. Similarly,
oral administration of chloramphenicol in albino rats led to a very
low hemagglutination titer [52]. Oral administration of N. sativa
oil (90 mg/kg/day) for 30-60 days almost completely restored
the indicated immunological parameter back to normal levels in
a time-dependent manner [52], indicating that N. sativa oil can
potentially enhance humoral immune responses in vivo. Sapmaz
and colleagues have recently reported that administration of N.
sativa oil in rats led to a significant decrease in serum IgA, IgM
and complement component 3 (C3) levels, which were induced by
formaldehyde inhalation [53]. These findings suggest that N. sativa
can significantly decrease acute antibody responses and C3 levels
in formaldehyde-challenged rats, exerting an immunoregulatory
role in humoral immunity.

Effects of TQ on humoral immunity
The only findings suggesting a possible immunomodulatory role
of TQ in regulating humoral immune responses were reported by

Mohany and colleagues who investigated TQ effects on pesticide
induced immunotoxicity in male albino rats [54]. Among several
biochemical and histopathological changes, imidacloprid (IC)
Imidacloprid treatment caused a significant decline in total Ig
levels (especially IgGs) and a significant inhibition of antibody
hemagglutination [54]. Intraperitoneal injection of TQ (1 mg/kg,
once every 7 days) reversed the IC-induced immunological effects,
leading to significantly increased total Ig levels and antibody
hemagglutination [54]. The findings of this study provided hints
that TQ may potentially modulate the outcome of humoral immune
responses.

Immunmodulator activity

The oil and certain active ingredients showed beneficial
immunomodulatory properties, augmenting the T cell and natural
killer cell-mediated immune responses. Most importantly, both the
oil and its active ingredients expressed antimicrobial and antitumor
properties toward different microbes and cancers. Coupling these
beneficial effects with its use in folk medicine, N. sativa seed
is a promising source for active ingredients that would be with
potential therapeutic modalities in different clinical settings. The
efficacy of the active ingredients, however, should be measured by
the nature of the disease. Given their potent immunomodulatory
effects, further studies are urgently required to explore bystander
effects of TQ on the professional antigen presenting cells, including
macrophages and dendritic cells, as well as its modulatory effects
upon Thl- and Th2-mediated inflammatory immune diseases.
Ultimately, results emerging from such studies will substantially
improve the immunotherapeutic application of TQ in clinical
settings
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Figure 3: Comparing the mean IgE in nasal wash before and after the end
of treatment with N. sativa between the study and placebo groups.

Effects on Th1/Th2 paradigm

Effects of N. sativa on Th1/Th2 paradigm once activated, CD**
T helper cells further differentiate into Th1l or Th2 cells, which
specialize in the secretion of Thl cytokines (IL-2, IL-12, IFNy,
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and TNFa) and Th2 cytokines (IL-4, IL-5, IL-10, and IL-13) [55].
Ultimately, the decision to differentiate into Th1 or Th2 cells tips
the balance either towards cellular or humoral immune response,
and hence, agents that can influence the Th1/Th2 balance can
potentially alter the outcome of the adaptive immune response in
various diseases and medical conditions [55].

A crude extract of V. sativa seeds was shown to have no significant
effects on IL-2 and IL-4 secretion from resting and activated
human PBMCs [56]. N. sativa extracts had no effect on the
secretion of IL-4 from lymphocytes, both in presence and absence
of PWM [57]. However, whole and purified protein extracts of V.
sativa seeds were shown to significantly enhance the production
of TNFa from un-stimulated and PWM-activated lymphocytes
[57]. In an attempt to explain the antiviral activity of N. sativa
oil against CMV infection in BALB/c mice, Salem and Hossain
demonstrated that intraperitoneal injection of N. sativa oil (100
ng/100 pl/mouse) elevated serum IFNy levels in CM V-infected
mice, but not in un-infected mice, 3 days post treatment [58].
Biiyiikoztiirk and colleagues evaluated the effects of N. sativa oil
on cytokine production of splenic mononuclear cells (MNCs) in
ovalbumin-sensitized BALB/c mice [59]. It was demonstrated that
oral administration of N. sativa oil (0.3 ml/mouse/day) for 1 month
had no significant effects on the production of IL-4, IL-10, or
IFNy from splenic MNCs in ovalbumin-sensitized BALB/c mice,
suggesting that N. sativa does not possess immunomodulatory
properties with regard to Thl and Th2 cell responsiveness to
allergen stimulation [59]. Using an aqueous extract of N. sativa,
we assessed the potential of the extract to modulate lymphocyte
proliferation and alter Thl and/or Th2 cytokine profile in vitro
[60]. N. sativa aqueous extract (1-100 pg/ml) significantly
enhanced the proliferation of BALB/c splenocytes in a time- and
dose dependent manner [60].

Our study further revealed that the aqueous extract of N. sativa
favored Th2 cytokine secretion and inhibited Thl cytokine
secretion in a dose-dependent manner [60]. The secretion of 1L-4
and IL-10 was significantly enhanced when splenocytes were
treated with the aqueous extract of N. sativa (50-100 pg/ml) in
absence of ConA (concanavalin-A ) The stimulatory effect of
the aqueous extract of N. sativa on IL-4 and IL-10 secretion was
potent enough to significantly enhance the secretion of IL-4 and
IL-10 from splenocytes co-treated with ConA [60]. Conversely,
IFNy secretion from splenocytes was significantly inhibited by the
aqueous extract of N. sativa even in the presence of ConA [60]. In
a recent in vivo study, oral administration of an ethanolic extract
of V. sativa (200 mg/kg/day) led to a significant increase in serum
IL-10, but not IL-4 or IFNy, levels in male Wistar rats after 24 h
of treatment [61].

These findings indicate that N. sativa may play a critical role
in modulating the balance of Th1/Th2 lymphocytes, leading to
altered Th1/Th2 cytokine profiles. However, the reported effects
of N. sativa on the Th1/Th2 paradigm are inconsistent, most likely
due different experimental conditions including cell type, species,
dose, mode of administration, and method of detection. Future

studies are required to shed more light on the modulatory effects
of N. sativa on Th1/Th2 cytokine balance using different in vitro
and in vivo model systems. Such investigation is crucial given that
altering the Th1/Th2 cytokine balance may lead to various medical
conditions. For instance, Th2 cytokines produced by stimulated
mast cells play a critical role in regulating allergic inflammatory
responses and indeed, immunomodulation leading to enhanced
Thl response and suppressed Th2 response has been proposed
as an immunotherapeutic approach to prevent and treat various
allergic reactions [62].

Effects of TQ on Th1/Th2 paradigm

Noteworthy, while a number of studies have evaluated a possible
role of N. sativa extracts in Th1/Th2 cell polarization [59],
compelling experimental evidence suggesting that TQ may
influence the Th1/Th2 balance is largely lacking. The only study
that may suggest a role of TQ in regulating Th1/Th2 differentiation
revealed that TQ (10 uM) can reduce the production of cytokines
that induce Th2 differentiation (e.g. IL-5 and IL-13), but not IL-10,
from LPS-activated RBL2H3 rat mast cells by down-regulating
the transcriptional activity of GATA-1 and GATA-2, but not AP-1
or NF-AT [48]. Future in vitro and in vivo studies should examine
the likely possibility that TQ may regulate Th1/Th2 differentiation.

Black Seed Oil in the Treatment of Allergic Rhinitis
Evaluation of Topical Black Seed Oil in the Treatment of
Allergic Rhinitis

Allergic rhinitis (AR), is an inflammation of the nasal mucosal
in response to natural allergen exposure and is a common health
problem worldwide affecting 10-25% of the population [63].
Extensive research done recently has established this fact that
there is a epidemiologic and therapeutic linkage present between
AR and asthma [64]. This fact is further proven by number of
epidemiologic studies done worldwide. In a review of five large
studies which were performed on children and adults, [65] the
prevalence of asthma ranged from 3.6% to 5% in subject without
allergic rhinitis whereas those with history of asthma showed
frequency of 10.8% to 32%. Similarly in a 23 year follow-up study
conducted among university students, [66] asthma frequency was
found to be 10.5% among those with AR, and 3.6% in those without
AR. In addition, the reported lifetime prevalence of AR among
adults with asthma demonstrated varied range from 50% to 100%,
depending upon the type of study design used and geographical
area where study was conducted [67].

Asthma and AR are both inflammatory diseases of the airways.
Due to similarity in epidemiologic and pathophysiological features
both allergic rhinitis and asthma are part of same syndrome,
the chronic allergic respiratory syndrome [68]. A report of the
American Academy of Allergy, asthma and immunology [69]
estimated that up to 78% of patients with asthma have nasal
symptoms and 38% of patients with AR have asthma. A large
number of surveys have been conducted worldwide assessing
the association between AR and asthma in different geographical
areas, however none of them were large scale studies. A recent
study in Iraq provided evidence that AR and asthma are strongly
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associated with each other therefore treatment approach should
consider the entire airway rather than only considering nasal
passage [70]. The management of allergic rhinitis comprises of
3 major categories including environmental control measures
and allergen avoidance, pharmacological management, and
immunotherapy. Environmental control measures and allergen
avoidance involves both the avoidance of known allergens and
avoidance of nonspecific, or irritant, triggers. It is also advisable
to consider environmental control measures, when practical, in all
cases of allergic rhinitis [71].

However, global environmental control without identification
of specific triggers is inappropriate. Although allergic rhinitis is
not a life-threatening condition, various complications can occur
and result in significant impairment in quality of life, [72,73]
eventually leading to increase medical cost. Fifty-four randomized,
placebocontrolled studies involving more than 14, 000 adults and
1, 580 children with AR met the criteria for review: 38 studies
of seasonal allergic rhinitis (SAR; n = 11, 980 adults and 946
children) and 12 studies of perennial allergic rhinitis (PAR; n =
3, 800 adults and 366 children). The median percentage changes
from baseline for total nasal symptom score for SAR were as
follows: nasal antihistamines, -22.2%; oral antihistamines, -23.5%;
intranasal steroids (INSs) -40.7%; and placebo -15.0%. For PAR,
the changes were as follows: oral antihistamines -51.4%; INSs
-37.3%; and placebo -24.8%. Data for mediator antagonists were
limited [74]. The data, although limited, confirm that intranasal
steroids (INSs) produce the greatest improvements in nasal
symptoms in patients with seasonal AR (SAR). In addition, INSs
were effective for perineal AR (PAR), but the data were of variable
quality and oral antihistamines may be equally effective for some
patients. The reporting of published data should be standardized to
permit better comparisons in future studies. AR treatment should
be based on the patient’s age and severity of symptoms. Patients
should be advised to avoid known allergens and be educated about
their condition. Intranasal corticosteroids were the most effective
treatment and should be first-line therapy for mild to moderate
disease [75].

However, INSs were associated with some side effects suchas mucus
membrane atrophy and secondary bacterial infections. Moderate
to severe disease unresponsive to intranasal corticosteroids
needs to be treated with second-line therapies, including oral
antihistamines, decongestants, cromolyn, leukotriene receptor
antagonists and nonpharmacologic therapies such as nasal
irrigation. With the exception of cetirizine, second-generation
antihistamines were less likely to cause sedation and impair
performance [76]. Immunotherapy another option of treatment
is reserved for patients with a less than adequate response to
usual treatments. More recent studies in children and adults show
additional positive outcomes of specific immunotherapy (SIT)
with decreased tendency for additional environmental sensitization
[77] and decreased incidence of asthma in treated allergic rhinitis
patients [78].

Although the effectiveness of SIT in the treatment of allergic

rhinitis and allergic asthma has been proven, however its delayed
time of action [79] and adverse local and systemic side effects
have limited its use as a treatment modality by majority of the
patients [79]. Although there is much and convincing evidence for
SIT effectiveness and efficacy from reported international studies,
however only single study had prospectively investigated the real-
life efficacy in Iraqi patients showing that systemic use of black
seed oil was effective treatment for AR [80].

Prevention therapy including house dust mite (HDM)
immunotherapy for 3 years significantly reduced symptom and
medication use in AR, asthma and patients with both conditions and
prevents the subsequent development of asthma in patients with
AR. This was associated with a greater subjective improvement
in asthma control [81]. On the other literature does not support
the use of mite-proof impermeable covers, air filtration systems,
or delayed exposure to solid foods in infancy [76]. Anti allergic
effects of Nigella sativa a herb in nature were reported [82]. It is
assumed that thymoquinone with carbonyl polymer is an active
ingredient of N. sativa is responsible for its antiallergic activity
[82].

Recently reported study reported that the N. sativa usage can
reduce the presence of the nasal mucosal congestion, nasal
itching, runny nose, sneezing attacks, turbinate hypertrophy, and
mucosal pallor during the first 2 weeks [83]. Furthermore, N.
sativa supplementation during specific immunotherapy of AR
may be considered as a potential adjuvant therapy [84] and was
found to have equal therapeutic activity in relieving the symptoms
of seasonal AR in comparison to cetirizine, without causing any
adverse effects [85].

Similarly a recent study concluded that systemic use of N. Sativa
extract is effective in mild and moderate allergic rhinitis symptoms
reduction. Various factors may influence the response of systemic
N.S treatment in allergic rhinitis and includes; multiple allergic
diseases with high serum IgE level and atopic family diathesis,
gender, perennial type and old age. Side effects of NV. sativa extract
use were trivial and easily controlled. Nigella sativa extract has
proved to have a strong therapeutic effect in allergic rhinitis [85].
This prospective study of patients was performed to see efficacy of
Nigella sativa oil topical application as a treatment remedy among
patients presenting with allergic rhinitis in an outpatients setting.

Treatment of Allergic Rhinitis Result

Sixty eight patients were randomly selected from the previously
treated patients after 2 weeks of withdrawal of systemic use of the
herb oil. The recruited subjects were divided into 3 groups. (Mild,
moderate and severe) and then subdivided into active and control
groups (Table 1). The active group was consisted of 38 patients:
of them 10 patients of mild active group, 16 patients of moderate
active group and severe active group included 12 patients. While
the control group consisted of 30 patients: of them, 9 patients were
from mild control group, 12 patients from moderate control group
and severe control group included 9 patients.
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The most affected symptom by treatment was rhinorrhoea, followed
by nasal itching, sneezing, nasal congestion and improvement of
sleep. All these effects were better in topical NS oil treatment
with the exception of conjunctivitis which was only affected by
systemic treatment.

Variable Percent Improvement Systemic Use | Percent Improvement Topical Use
Rhmorrhoea 804 100
Sneezing 794 89.7
Nasal itching 784 90.0
Nasal obstruction 509 735

Conjunctivitis 608 0

Sleep improvement 50.0 735
Smell sense improvement 213 397

Table 1: Effect of V. sativa oil treatment via both systemic and topical use
on allergic rhinitis symptoms.

Evaluation of Topical Black Seed Qil in the Treatment of
Allergic Rhinitis

Effect of Nigella Sativa oil on various clinical and biochemical
parameters of metabolic syndrome

This study was conducted at a tertiary health care centre in North
India. After final diagnosis and considering inclusion and exclusion
criteria, sixty patients were enrolled in this study. Informed and
written consent was taken from all the patients enrolled. Approval
from institutional ethical committee was obtained. Patients were
divided into two groups of thirty. In group I (standard group)
patients were given tablet atorvastatin 10 mg once a day and tablet
metformin 500 mg twice a day for a period of six weeks. In group
11 (Nigella sativa) group, patients were given tablet Atorvastatin 10
mg once a day, tablet metformin 500 mg twice a day and Nigella
sativa oil 2.5 ml twice daily for a period of six weeks. Blood sugar,
both fasting and postprandial, fasting lipid profile, body mass
index, body weight and waist circumference were recorded before
and after completion of therapy. Result: The above mentioned
methodology was followed and it was found that the difference in
percentage improvement in group I was significant with reference
to total cholesterol, low density lipoprotein (LDL) and fasting
blood glucose (p<0.05). Nigella sativa oil is effective as an add-
on therapy in patients with metabolic syndrome. Nigella sativa oil
has a significant therapeutic activity in diabetic and dyslipidemic
patients.

Antihypertensive effect of Vigella sativa seed extract in patients
with mild hypertension

Hypertension (HT) is a lifestyle-related disease and dietary
modifications are effective for its management and prevention. We
conducted a randomized, double-blind, placebo-controlled trial to
evaluate the efficacy of treatment with an oral Nigella sativa (NS)
seed extract supplement in patients with mild HT. Subjects were
randomized into three groups: a placebo and two test groups that
received 100 and 200 mg of NS extract twice a day. After 8 weeks,
systolic blood pressure (SBP) values in both case groups were
found to be significantly reduced when compared with the baseline
values for each group. In addition, the decrease in SBP in the two

case groups was statistically significant relative to the placebo
group (P <0.05-0.01). Meanwhile, diastolic blood pressure (DBP)
values in the case groups were found to be significantly reduced
from the baseline and a significant reduction was also observed in
these groups (P < 0.01) when compared with the placebo group.
In addition, extract administration reduced both SBP and DBP
in a dose-dependent manner. Meanwhile, NS extract caused a
significant decline in the level of total and LDL cholesterol relative
to baseline data. No complications caused by NS were observed.
The results suggest that the daily use of NS seed extract for 2
months may have a blood pressure-lowering effect in patients with
mild HT.

Discussion & Conclusion

Nigella Sativa, a medicinal plant commonly used in a quite wide
disease group, is one of the herbal plants with best known medicinal
impact. N. sativa seed contains more than 100 compounds, some
of which are not yet identified or studied. Its efficacy results
from the combination of fatty acids. The immunomodulatory
and immunotherapeutic potentials of particularly thymoquinone,
one of the active ingredients of N. sativa, have been observed
in the studies conducted. Different extracts of N. sativa and
thymoquinone are potent therapeutic agents in the regulation of
a wide range of stated immune reactions. In our country, studies
on the use of black cumin and its oil in the treatment are almost
negligible. In our article, the areas of usage of black cumin seed oil
and especially the immune system, metabolic syndrome, allergic
rhinitis, and antioxidant activity were examined.

In all of the specified indications, it was emphasized its reliability
and that it can be used as a supplement for treatment. In the studies
carried out, it has been indicated that black cumin seed oil is a
highly effective biological agent in allergic rhinitis, both internally
and topically. Besides, it has many regulatory functions on the
immune system. In the studies, particularly the active ingredient of
thymoquinone was isolated from the phenolic compounds found
in black cumin seed oil and its efficacy in all these indications
was compared with black cumin oil. The main objective here is to
answer the question of whether these health benefits are caused by
the effect of thymoquinone alone contained in black cumin oil or
by the synergistic effect of all the components available in the oil.

Assessments support the strong therapeutic effects of the active
ingredients of Nigella sativa. N. sativa and its components
have been found to be effective in strengthening antioxidant,
immunomodulatory, immune system, in regulating blood lipid
levels, in relieving the symptoms of allergic rhinitis. In the
study of diabetic and dyslipidemic patients, it has been shown
to have significant therapeutic activity. In addition to studies
conducted to evaluate the antitoxic properties of N. sativa both
in vitro and in vivo, dose- and time-dependent larger studies were
required. In clinical settings, there is a need for new studies on
immunotherapeutic administration of TQ (inflammatory immune
diseases). It has been shown that the incidence of asthma decreases
in allergic rhinitis patients treated with Nigella sativa in allergic
rhinitis. It has been shown to have a regulatory role in the immune
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system. All effects of thymoquinone on the immune system have
been mentioned.

In order to use black cumin seed and its active ingredients as a
medication, the active compounds it contains must be determined
and standardized, they must undergo further research stages,
including clinical and toxicological studies, and should be
assessed for quality, efficacy, and safety. More clinical studies are
needed for mechanisms of action and unknown contraindications.
We guess that future studies will prove the immunoregulatory
functions of V. sativa and Thymoquinone and thus, confirm their
possible therapeutic efficacy against various diseases and medical
conditions.

References

1.

10.

11.

12.

13.

14.

Darakhshan S, Bidmeshki Pour A, Hosseinzadeh Colagar A,
et al. Thymoquinone and its therapeutic potentials. Pharmacol
Res. 2015; 95: 138-158.

Hassan Gilani A, Jabeen Q, Khan MA. Review of Medicinal
Uses and Pharmacological Activities of Nigella sativa. 2004.

Ernst E. Plants with hypoglycemic activity in humans.
Phytomedicine. 1997; 4: 73-78.

Omar A, Ghosheh S, Abdulghani A, et al. High-performance
liquid chromatographic analysis of the pharmacologically
active quinones and related compounds in the oil of the black
seed Nigella sativa L. ] Pharm Biomed Anal. 1999; 19: 757-
762.

Al-Jassir MS. Chemical composition and microflora of black
cumin Nigella sativa L. seeds growing in Saudi Arabia. Food
Chem. 1992; 45: 239-242.

Bhatia IS, Bajaj KL. Tannins in black-plum Syzygium cumini
L seeds. Biochem J. 1972; 128: 56.

Chun H, Shin DH, Hong BS, et al. Biochemical properties of
polysaccharides from black pepper. Biol Pharm Bull. 2002;
25:1203-1208.

Correa AD, Jokl L, Carlsson R. Amino acid composition of
some Amaranthus sp. grain proteins and of its fractions. Arch
Latinoam Nutr. 1986; 36: 466-476.

Haq A, Lobo PI, Al-Tufail M, et al. Immunomodulatory
effect of Nigella sativa proteins fractionated by ion exchange
chromatography. Int J Immunopharmacol. 1999; 21: 283-295.
Mahmoud MR, El-Abhar HS, Saleh S. The effect of Nigella
sativa oil against the liver damage induced by Schistosoma
mansoni infection in mice. J Ethnopharmacol. 2002; 79: 1-11.
Nickavar B, Mojab F, Javidnia K, et al. Chemical composition
of the fixed and volatile oils of Nigella sativa L. from Iran. Z
Naturforsch. 2003; 58: 629-631.

Ramadan MF, Morsel JT. Characterization of phospholipid
composition of black cumin Nigella sativa L seed oil.
Nahrung. 2002; 46: 240-244.

El-Mahmoudy A, Matsuyama H, Borgan MA, et al
Thymoquinone suppresses expression of inducible nitric
oxide synthase in rat macrophages. Int Immunopharmacol.
2002; 2: 1603-1611.

al-Gaby AM. Amino acid composition and biological effects
of supplementing broad bean and corn proteins with Nigella

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

sativa black cumin cake protein. Nahrung. 1998; 42: 290-294.
Al-Jassir MS. Chemical composition and microflora of black
cumin Nigella sativa L. seeds growing in Saudi Arabia. Food
Chem. 1992; 45: 239-242.

Maxwell SR. Antioxidant vitamin supplements update of their
potential benefits and possible risks. Drug Saf. 1999; 21: 253-
266.

Schulz JB, Lindenau J, Seyfried J, et al. Glutathione oxidative
stress and neurodegeneration. Eur J Biochem. 2000; 267:
4904-4911.

Hogg N. Free radicals in disease. Semin Reprod Endocrinol.
1998; 16: 241-248.

Uday Bandyopadhyay, Dipak Das, Ranajit K. Banerjee.
Reactive oxygen species: oxidative damage and pathogenesis.
Curr Sci. 1999; 77: 658-666.

Angulo I, Rullas J, Campillo JA, et al. Early myeloid cells are
high producers of nitric oxide upon CD40 plus IFN-gamma
stimulation through a mechanism dependent on endogenous
TNF-alpha and ILlalpha. Eur J Immunol. 2000; 30: 1263-
1271.

Billiau AD, Fevery S, Rutgeerts O, et al. Transient expansion
of Macl+Ly6-G+Ly6-C+ early myeloid cells with suppressor
activity in spleens of murine radiation marrow chimeras
possible implications for the graft-versushost and graft-
versus-leukemia reactivity of donor lymphocyte infusions.
Blood. 2003; 102: 740-748.

Abrahamsohn IA, Coffman RL. Cytokine and nitric oxide
regulation of the immunosuppression in Trypanosoma cruzi
infection. J Immunol. 1995; 155: 3955-3963.

Goni O, Alcaide P, Fresno M. Immunosuppression during
acute Trypanosoma cruzi infection involvement of Ly6G
(Gr1(+))CD11b(+)immature myeloid suppressor cells. Int
Immunol. 2002; 14: 1125-1134.

Kusmartsev SA, Li Y, Chen SH. Gr-1+ myeloid cells derived
from tumor-bearing mice inhibit primary T cell activation
induced through CD3/CD28 costimulation. J Immunol. 2000;
165: 779-7 85.

Angulo I, de las Heras FG, Garcia-Bustos JF, et al. Nitric
oxide-producing CD11b(+)Ly-6G(Gr-1)(+)CD31(ER-MP12)
(+) cells in the spleen of cyclophosphamide-treated mice
implications for T-cell responses in immunosuppressed mice.
Blood. 2000; 95: 212-220.

Mazzoni A, Bronte V, Visintin A, et al. Myeloid suppressor
lines inhibit T cell responses by an NO-dependent mechanism.
J Immunol. 2002; 168: 689-695.

Dupuis M, De Jesus Ibarra-Sanchez M, Tremblay ML, et al.
Gr-1+myeloid cells lacking T cell protein tyrosine phosphatase
inhibit lymphocyte proliferation by an IFNgamma- and nitric
oxide-dependent mechanism. J Immunol. 2003; 171: 726-732.
Govindarajan R, Vijayakumar M, Pushpangadan P.
Antioxidant approach to disease management and the role of
dRasayanaT herbs of Ayurveda. J Ethnopharmacol. 2005; 99:
165-178.

Sallal AKJ, Alkofahi A, Alkofahi A. Inhibition of the
haemolytic activities of snake and scorpion venoms in vitro
with plant extracts. Biochem Lett. 1996; 53: 211-215.

Chem Pharm Res, 2019

Volume 1 | Issue 2 | 8 of 10



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Suboh SM, Bilto YY, Aburjai TA. Protective effects of
selected medicinal plants against protein degradation, lipid
peroxidation and deformability loss of oxidatively stressed
human erythrocytes. Phytother Res. 2004; 18: 280-284.
Corder C, Benghuzzi H, Tucci M, et al. Delayed apoptosis
upon the treatment of Hep-2 cells with black seed. Biomed Sci
Instrum. 2003; 39: 365-370.

Burits M, Bucar F. Antioxidant activity of Nigella sativa
essential oil. Phytother Res. 2000; 14: 323-328.

Ramadan MF, Kroh LW, Morsel JT. Radical scavenging
activity of black cumin Nigella sativa L. coriander Coriandrum
sativum L and niger Guizotia abyssinica Cass. crude seed oils
and oil fractions. J Agric Food Chem. 2003; 51: 6961-6969.
Mahmood MS, Gilani AH, Khwaja A, et al. The in vitro effect
of aqueous extract of Nigella sativa seeds on nitric oxide
production. Phytother Res. 2003; 17: 921-924.

Badary OA, Taha RA, Gamal el-Din AM, et al. Thymoquinone
is a potent superoxide anion scavenger. Drug Chem Toxicol.
2003; 26: 87-98.

Daba MH, Abdel-Rahman MS. Hepatoprotective activity of
thymoquinone in isolated rat hepatocytes. Toxicol Lett. 1998;
95:23-29.

El-Mahmoudy A, Matsuyama H, Borgan MA, et al
Thymoquinone suppresses expression of inducible nitric
oxide synthase in rat macrophages. Int Immunopharmacol.
2002; 2: 1603-1611.

Nagi MN, Mansour MA. Protective effect of thymoquinone
against doxorubicin-induced cardiotoxicity in rats: a possible
mechanism of protection. Pharmacol Res. 2000; 41: 283-289.
Haq A, Abdullatif M, Lobo PI, et al. Nigella sativa effect
on human lymphocytes and polymorphonuclear leukocyte
phagocytic activity. Immunopharmacology. 1995; 30: 147-
155.

Haq A, Lobo PI, Al-Tufail M, et al. Immunomodulatory
Effect of Nigella sativa proteins fractionated by ion exchange
chromatography. Int J Immunopharmacol. 1999; 21: 283-295.
Salem ML, Hossain MS. Protective effect of black seed oil
from Nigella sativa against murine cytomegalovirus infection.
Int J Immunopharmacol. 2000; 22: 729-740.

Zaoui Y, Cherrah N, Mahassini K, et al. Acute and chronic
toxicity of Nigella sativa fixed oil. Phytomedicine. 2002; 9:
69-74.

Fararh KM, Atoji Y, Shimizu Y, et al. Mechanisms of the
hypoglycaemic and immunopotentiating effects of Nigella
sativa L. oil in streptozotocin-induced diabetic hamsters. Res
Vet Sci. 2004; 77: 123-129.

Islam SN, Begum P, Ahsan T, et al. Immunosuppressive and
cytotoxic properties of Nigella sativa. Phytother Res. 2004;
18: 395-398.

Ebaid H, Dkhil M, Zahran W, et al. Role of Nigella sativa in
ameliorating chloramphenicol induced tissue damage in rats.
J Med Plant Res. 2011; 5: 280-288.

Onifade AA, Jewell AP, Adedeji WA. Nigella sativa
concoction induced sustained seroreversion in HIV patient.
Afr J Tradit Complement Altern Med. 2013; 10: 332-335.
Badr G, Alwasel S, Ebaid H, et al. Perinatal supplementation

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

with thymoquinone improves diabetic complications and T
cell immune responses in rat offspring. Cell Immunol. 2011;
267: 133-140.

El Gazzar MA. Thymoquinone suppresses in Vitro
production of IL-5 and IL-13 by mast cells in response to
lipopolysaccharide stimulation. Inflamm Res. 2007; 56: 345-
351.

Xuan NT, Shumilina E, Qadri SE, et al. Effect of thymoquinone
on mouse dendritic cells. Cell Physiol Biochem. 2010; 25:
307-314.

Swamy SM, Tan BK. Cytotoxic and immunopotentiating
effects of ethanolic extract of Nigella sativa L. seeds. J
Ethnopharmacol. 2000; 70: 1-7.

Islam SN, Begum P, Ahsan T, et al. Immunosuppressive and
cytotoxic properties of Nigella sativa. Phytother Res. 2004;
18: 395-398.

Ebaid H, Dkhil M, Zahran W, et al. Role of Nigella sativa in
ameliorating chloramphenicol induced tissue damage in rats.
J Med Plant Res. 2011; 5: 280-288.

Sapmaz HI, Sarsilmaz M, Godekmerdan A, et al. Effects of
formaldehyde inhalation on humoral immunity and protective
effect of Nigella sativa oil an experimental study. Toxicol Ind
Health. 2016; 32: 1564-1569.

Mohany M, El-Feki M, Refaat I, et al. Thymoquinone
ameliorates the immunological and histological changes
induced by exposure to imidacloprid insecticide. J Toxicol
Sci. 2012; 37: 1-11.

Lucey DR, Clerici M, Shearer GM. Type 1 and type 2
cytokine dysregulation in human infectious neoplastic, and
inflammatory diseases. Clin Microbiol Rev. 1996; 9: 532-562.
Haq A, Abdullatif M, Lobo PI, et al. Nigella sativa: effect
on human lymphocytes and polymorphonuclear leukocyte
phagocytic activity. Immunopharmacology. 1995; 30: 147-
155.

Haq A, Lobo PI, Al-Tufail M, et al. Immunomodulatory
effect of Nigella sativa proteins fractionated by ion exchange
chromatography. Int ] Immunopharmacol. 1999; 21: 283-295.
Salem ML, Hossain MS. Protective effect of black seed oil
from Nigella sativa against murine cytomegalovirus infection.
Int J Immunopharmacol. 2000; 22: 729-740.

Biiyiikoztiirk S, Gelincik A, Ozseker F, et al. Nigella sativa
black seed oil does not affect the T-helper 1 and T-helper 2
type cytokine production from splenic mononuclear cells in
allergen sensitized mice. J Ethnopharmacol. 2005; 100: 295-
298.

Majdalawieh AF, Hmaidan R, Carr RI. Nigella sativa
modulates splenocyte proliferation, Th1/Th2 cytokine
profile, macrophage function and NK anti-tumor activity. J
Ethnopharmacol. 2010; 131: 268-275.

Gholamnezhad Z, Boskabady MH, Hosseini M. Effect of
Nigella sativa on immune response in treadmill exercised rat.
BMC Complement Altern Med. 2014; 437.

Gore A, Custovic. Can we prevent allergy. Allergy. 2004; 59:
151-161.

Storms W. Allergic rhinitis-induced nasal congestion Its
impact on sleep quality. Prim Care Respir J. 2008; 17: 7-18.

Chem Pharm Res, 2019

Volume 1 | Issue 2 |9 of 10



64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Volcheck GW. Does rhinitis lead to asthma? Evidence for the
one-airway hypothesis. Postgrad Med. 2004; 115: 65-68.
Leynaert B, Neukirch F, Demoly P, et al. Epidemiologic
evidence for asthma and rhinitis comorbidity. J Allergy Clin.
Immunol. 2000; 106: S201-S205.

Settipane RJ, Hagy GW, Settipane GA. Long-term risk factors
for developing asthma and allergic rhinitis A 23-year follow-
up study of college students. Allergy Proc. 1994; 15: 21-25.
Gaugris S, Sazonov-Kocevar V, Thomas M. Burden of
concomitant allergic rhinitis in adults with asthma. J Asthma.
2006; 43: 1-7.

Pawankar R. Allergic rhinitis and asthma Are they
manifestation of one syndrome. Clin Exp Allergy. 2006; 36:
1-4.

Casale TB,AminBV.Allergicrhinitisasthmainterrelationships.
Clin Rev Allergy Immunol. 2001; 21: 27-49.

Alsamarai AGM, Ammar MA, Amina HA, et al. The
relationship between asthma and allergic rhinitis in the Iraqi
population. Allergol Int. 2009; 58: 549-555.

Platts-Mills TA. Allergen avoidance. J Allergy Clin Immunol.
2004; 113: 388-391.

Blaiss MS. Quality of life in allergic rhinitis. Ann. Allergy
Asthma Immunol. 1999; 83: 449-454.

Thompson AK, Juniper E, Meltzer EO. Quality of life in
patients with allergic rhinitis. Ann Allergy Asthma Immunol.
2000; 85: 338-347.

Nasser M, Fedorowicz Z, Aljufairi H, et al. Antihistamines
used in addition to topical nasal steroids for intermittent and
persistent allergic rhinitis in children. Cochrane Database Syst
Rev. 2010; 7: CD006989.

Denisek S, Stephanie S. Treatment of Allergic Rhinitis. Am
Fam Physician. 2010; 81: 1440-1446.

Passalacqua G, Durham SR. Allergic rhinitis and its impact
on asthma update Allergen immunotherapy. J Allergy Clin

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Immunol. 2007; 119: 881-891.

Jacobsen L, Niggemann B, Dreborg S, et al. Specific
immunotherapy has long term preventive effect of seasonal
and perennial asthma: 10 year follow up on the PAT study.
Allergy. 2007; 62: 943-948.

Cohn JR, Pizzi A. Determinants of patient’s compliance with
allergen immunotherapy. J Allergy Clin Immunol. 1993; 91:
734-737.

Tinkelman DG, Cole WQ, Tunno J. Immunotherapy A one
year prospective study to evaluate risk factors of systemic
reactions. J Allergy Clin Immunol. 1995; 95: 8-14.

Taubi E, Kessel A, Blant A, et al. Follow-up after systemic
adverse reactions of immunotherapy. Allergy. 1999; 54: 617-
620.

Tamir R, Levy I, Duer S, et al. Immediate adverse reactions to
immunotherapy in allergy. Allergy. 1992; 47: 260-263.
Zeldin Y, Weiler Z, Magen E, et al. Safety and efficacy of
allergen immunotherapy in the treatment of allergic rhinitis
and asthma in real life. IMAJ. 2008; 10: 869-872.

Alzakar E, Alsamarai A. Efficacy of immunotherapy for
treatment of asthma in children. Asthma Allergy Pro. 2010;
31: 324-330.

Alsamarai AGM, Amina HAA, Sami M, et al. House dust
mite immunotherapy in Iraqi patients with allergic rhinitis and
asthma. Ed Farid Badria Pharmacotherapy. 2012; 141-154.
Ulbricht C. Allergic Rhinitis An Integrative Approach a
National Monograph. Altern Complementary Ther. 2010; 16:
107-111.

Chakravarty HL. Plant wealth of Iraq A dictionary of
Economic plants. 1876; 1: 387-388.

Nikakhlagh S, Rahim F, Aryani FHN, et al. Herbal treatment
of allergic rhinitis: the use of Nigella sativa. Am J Otolaryngol.
2011; 32: 402-407.

© 2019 Aysenur KOC, et al. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License

Chem Pharm Res, 2019

Volume 1 | Issue 2 |10 of 10



