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Nigella sativa seed and its active compounds have been historically recognized as an
effective herbal panacea that can establish a balanced inflammatory response by
suppressing chronic inflammation and promoting healthy immune response. The
essential oil and other preparations of N. sativa seed have substantial therapeutic
outcomes against immune disturbance, autophagy dysfunction, oxidative stress,
ischemia, inflammation, in several COVID-19 comorbidities such as diabetes, cardio-
vascular disorders, Kawasaki-like diseases, and many bacterial and viral infections.
Compelling evidence in the therapeutic efficiency of N. sativa along with the recent
computational findings is strongly suggestive of combating emerged COVID-19 pan-
demic. Also, being an available candidate in nutraceuticals, N. sativa seed oil could be
immensely potential and feasible to prevent and cure COVID-19. This review was
aimed at revisiting the pharmacological benefits of N. sativa seed and its active
metabolites that may constitute a potential basis for developing a novel preventive
and therapeutic strategy against COVID-19. Bioactive compounds of N. sativa seed,
especially thymiquinone, a-hederin, and nigellidine, could be alternative and promis-
ing herbal drugs to combat COVID-19. Preclinical and clinical trials are required to
delineate detailed mechanism of N. sativa's active components and to investigate
their efficacy and potency under specific pathophysiological conditions of
COVID-19.
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1 | INTRODUCTION

The recent outbreak of novel coronavirus is of serious global concern.
At the end of December 2019, novel coronavirus (2019-nCoV) or
Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) was
identified in the Wuhan City of Hubei Province of China (Huang
et al., 2020). Due to its highly contagious nature, within a very short
time, this virus has spread over 210 countries and territories around
the world and the coronavirus disease (COVID-19) has been stated as
a pandemic by WHO on March 11, 2020 (WHO, 2020b). As of August
4, 2020, 18,142,718 people had been infected by this virus and the
number of deaths had totaled to 691,013 (WHO, 2020a). The majority
of the COVID-19 patients in China were presented in the hospital
with a severe infection of the lower respiratory tract in the form of
pneumonia, which is similar to SARS-CoV and the middle east respira-
tory syndrome coronavirus (MERS-CoV) patients (Ralph et al., 2020).
It has also been noticed that younger patients who have strong immu-
nity suffer from relatively less illness, while older patients who have
several other health issues suffer a high illness. This virus triggers
infection in the respiratory tract, nervous system, gastrointestinal
tract, kidney, and liver of the patients (Ralph et al., 2020). Several neu-
rologic signs including CAM-ICU (confusion assessment method for
the intensive care unit) positive signs (acute change or a fluctuation in
mental status, inattention, disorganized thinking, and altered level of
consciousness), agitation, corticospinal tract signs, perfusion abnor-
malities, cerebral ischemic stroke (Helms et al., 2020), and gastrointes-
tinal disorders (Gu, Han, & Wang, 2020) were reported in severe
COVID-19 condition. In some cases, acute lung injury (ALI) and acute
respiratory distress syndrome (ARDS) may be developed which leads
to a high mortality rate (X. Yang et al., 2020). Since the disease was
identified, the highest efforts have continued to control this deadly
outbreak. Despite it is far from the discovery of an effective vaccine
against the COVID-19. Although a significant number of compounds
have been proposed and the existing drugs have also been tested for
repurposing, no specific therapy has been approved yet (Sohag
et al., 2020). In this reality, it is important to consider all kinds of pos-
sible options to fight against the COVID-19.

Since the history of mankind, herbs and their formulations have
been used as traditional therapies and modern medicines (Farooq
et al., 2016; Hassanien, Assiri, Alzohairy, & Oraby, 2015; Pandiri &
Moni, 2018). Being a divine panacea, Nigella sativa L. (Ranunculaceae)
has drawn special attention in traditional medicine as well as in mod-
ern medicinal research (Ramadan, 2007). Significant levels of natural
antioxidant properties and antimicrobial activities were demonstrated
in cold-pressed black cumin (Ramadan, Asker, & Tadros, 2012). The
black cumin seed has a well-defined profile of edible glycolipids
(Ramadan & Morsel, 2003). Besides, physicochemical properties and
stability of black cumin seed oil have been investigated (Kiralan,
Ozkan, Bayrak, & Ramadan, 2014). Among various ingredients of
N. sativa seed, volatile oils and alkaloids are mostly associated with
biological activities. The significant constituents of its volatile oil are
nigellone, thymoquinone, thymohydroquinone, dithymoquinone, thy-

mol, carvacrol, a- and B-pinene, p-limonene, p-citronellol, p-cymene,

carvacrol, t-anethole, 4-terpineol, and longifolene (Ahmad et al., 2013;
Enomoto et al, 2001). The notable alkaloids are isoquinoline
(nigellicimine and nigellicimine n-oxide) and pyrazol (nigellidine and
nigellicine) (Ahmad et al., 2013). Thymoquinone constitutes the major
bioactive principle with a range of therapeutic benefits (Haseena,
Aithal, Das, & Saheb, 2015) including antioxidant (Hosseinzadeh,
Taiari, & Nassiri-Asl, 2012), antiinflammatory (El Gazzar, EI Mezayen,
Marecki, et al., 2006; El Gazzar, EI Mezayen, Nicolls, Marecki, &
Dreskin, 2006), anticancer (Gali-Muhtasib et al., 2008), antibacterial
(Halawani, 2009), antifungal activity (Abdel Azeiz, Saad, & Darweesh,
2013), and anticonvulsant activity (Hosseinzadeh & Parvardeh, 2004).
Immunomodulatory effects of black cumin seed have also been
reported (Haq et al., 1995; Haq, Lobo, Al-Tufail, Rama, & Al-Sedairy,-
1999). Also, several studies reported the antiviral effect of the black
cumin seed (Barakat, El Wakeel, & Hagag, 2013; Onifade, Jewell, &
Adedeji, 2013; Salem & Hossain, 2000b; Umar et al., 2016). Moreover,
antiischemic effects of black cumin seed, oil, and its active constitu-
ents in different organs including brain, kidneys, heart, liver, and intes-
tine have been reported owing to their immunomodulatory and
antioxidant properties (Oskouei, Akaberi, & Hosseinzadeh, 2018).
Administration of a-hederin (0.02 mg/kg) in ovalbumin (OVA)-
sensitized rats as asthma model affected the interleukin (IL)-2 and IL-
17 secretion pathways, altering miRNA-133a expression (Ebrahimi
et al.,, 2016).

Recently, a molecular docking-based study identified nigellidine
and a-hederin among the compounds of N. sativa as novel inhibitors of
SARS-CoV-2 (Salim & Noureddine, 2020). Even, traditional practice that
involves taking black cumin seed formula and its steam has been found
to relieve the symptoms of the disease. All these evidence strongly sug-
gests the therapeutic potentials of N. sativa seed and its active constitu-
ents against COVID-19. To gain further insight into the therapeutic
benefits, we have revisited the pharmacological potentials of N. sativa
seed and its bioactive constituents, and present a comprehensive out-
line on prospects of these natural products for the prevention and cure
of COVID-19. The main goal of our current effort is to explore the pos-
sibility of any alternatives to prevent this deadly pandemic.

2 | COVID-19 PATHOPHYSIOLOGY AND
POSSIBLE INTERVENTION BY
N. SATIVA SEED

Over the past two decades, substantial research progress has been
made on the health-benefiting effects of N. sativa seed and its major
active compound, thymoquinone on various physiological systems,
including the immune system. However, the precise mechanism of
how N. sativa may mediate protective effects against viral infection
has not been clearly understood. The following sections summarize
the current knowledge on N. sativa in mediating the protection against
SARS-CoV-2-associated pathological conditions including immune
dysfunction, autophagy dysfunction, oxidative stress, inflammation,
and the co-morbidities such as diabetes, hyperglycemia, cardiovascu-

lar disorders, bacterial infection, and viral infection (Table 1).



WILEY_| %

ISLAM ET AL.

(9702) '[e 32 1wiyeiq3

(870€) 0Xsi
pue ‘sexie4-I1soeyo| ‘49|8uads ‘ZsIqa] ‘Ysayemnol

(8102) 0€D pUE ‘BUSZ ‘IS ‘93 ‘OBl

(5002) %2920
pue ‘eAesieley uwaq “a3uey (6002) 4918S-19pay

(0007) 'le 32 Inoez

(8T0T) 'Ie 3@ uesyy|

(STOZ) ‘(e 30 ueyns pue (€107)
©JeISNOIN pue ‘JaAesny||y ‘lueysiijn ‘eJeIsnojn ‘ejeisoln

(S007) 3L [9[eD-|V P9V Pue ‘€lejez ‘Zizy-|apqy ‘seqqy

(STOT) luejsY pue ‘YssuewueyAsy ‘iyejjed
‘Ipeuwiweyoln ‘Jepees pue (€10g) inodily pue ‘|ineg
19BZIIN ‘YalwazeN ‘ueqSeq ‘YsauewueyAay {8T0Z)
eApImUnpN pue ‘eweAael ‘1neAepalH ‘uesyy| (1T0Z)

1wiyeiq3 pue ‘ysuweyy| ‘ysauewueyiay| ‘Apeqgexsog

(9T02) '[e 32 4ewin pue (qOOOT) UIeSSOH pue widjes

(9T02) 'Ie 32 ued pue ‘(yT0g) lulessoH pue
‘Apeqesisog ‘peyzauwejoys {(0T0Z) Wnjg pue 1az3ou)

39y

‘auouinbowAy) ‘D1 0-1032e) SIs0Idau Jowny ‘D-4N | @dA3 Jadjay | ‘Yl ‘eseinwsip apixoladns ‘QOS DAIIDS DJPSIN

uoIss24dxd aua3 BSET-VYNYIW
paseatoul pue s|aAs| YNYW /-7 paseadaq

uoeULIO} WIOI] [BLR3E] SHAIYU]

uoniqiyu! wiiolq [eLiajoeq sajowold
A3eydojne ul ||£D7 03 [€D7] SHRAUOD

sijIses
pue s131|02 Ul $$3.3S PUE SUIX0] J3Y10 pue [oyod[e
Jo s393)4 snowunful ayj JsuteSe Sujul| YyoeWO3S S3930.1d

'sIsaunip Aq pamoj[oy)

23N pue wnissejod ‘Wnipos ‘9pLiojyd Jo a8Jeyasip

3uiseaudul Aq uoljen8eod poojq pue uoljedaidse
19|91€|d padnpul (pIde d1uopiydele) Yy sassaiddns-
:uolsualadAy pue sIapJosIp JejnNdSeAoIpIeD)

uo13s98U0d pue ‘uoijewweul
‘uolzesauadap s|[93-¢ o13easoued sdojansp-
uojssaldxa aseje3ed pue ‘| §o) ‘gOS SaseaJdul-
‘N pue ‘9 ‘¢ ulngojSounwiwi
‘9-71 ‘VAIN WnJas ‘9s0on|8 ewse|d saseaJdap-
‘elwadA|319dAY pue sajageld

dos
pue ‘1S9 Xd-HSO 93A204YjAIa Ul AJIAIOE Sasealdul-
S[9A3] YAIN ewseld saseasdap-
1$S213S dAIIEPIXO

ewyjse 21349||e JO [9pow 3Snowl

40 anss13 Sun| uj s||92 Adojewwejyul pue ‘A-N4| ‘0T-1I
‘TT-T1°2-11 ‘'8ZD8]| ‘TS| JO S|2AJ| WNJSS 33 SdNPay

ssauaAlisuodsal
|eayoeJ} paroidwll YHm dujwelsly Jo ases|a.
S95E3109p pUE A}IAI}OE AJOJEWWBUI-I3UE S3SERIOU|

UOI13939)ul SNJIAO|E3WOJAD dulINw jsulede
sadeydoJioew pue s||92 | Jadjay +QD Jo siaquinu
‘ellwes-uoJa44ajul JO [9AS] WINJISS 3y} SISea.dU|

ol1es sajAdoydwA| gyl /Tyl sodueleq
pue 4N pue OT-7| ‘9-T| JO UOIIBIIUSIUOD S3SEUDU|

POAJOAU] SWISIUBYIDW
uo spuauodwod dAIIE S} 10 DAIDS °N JO S3I3443

suoIpuod

(8/3w 20'0) UMeapaH-»

(Ww T 03 5°0)
|o1dBeAIRD (INW GZ90°0) uouinbowAyl
(%SZTE00) !0 [BIIUSSSD DAIIDS °N :SDIIN

(lw/3 g€ 0
8 woJ) pagues sanjeA s||A) auouinbowAy |

(d'18x/1 00T /3w QT) dUouNbowAy |

(Alleto ‘Bx/|w 6°Z)
110 DAIDS N

(;-Aep ;8 |w 9°0)
110 bARDS ‘N

(poLiad >99M-G 10} Sasop
JUDIDJJIP) PAIIDS “N JO 1DBIIXD dljouey}]

(sXoom g 10} Aep/8 g) Jopmod pass bAIIDS N

(shep £T
oy ;_Aep [ 3 |W G 67) |10 DAIDS ‘N

(lw/3w GZ°0 pue |w/3w GZT°0)
P39S DAIIDS “N JO JDBIIXS D1|OUBY}S0IPAH

(shep £
4o} asnow/|ur 0OT/8W OOT) |10 DAIIDS ‘N

(Aep/3x/3w 002)
Pa3s DAIIDS N JO JOBJIXS I|OUBYIR0IPAH

sasop pue sadA]

[ed180joisAydoyied SnNoLIBA UO DAIIDS *N JO 309443 [ediInadeweyd

‘DAIIDS "N ‘UOI3RJIUSIUOD AJOJqIYUl WnwWiuiw ‘DA dpAyaplelpuojew ‘YAIA uleyd ysi| ‘J7 upnaziul | 9 ulingojdounwiwi ‘93| ‘a9setajsuel)-g auolyiein|3 ‘1§ asepixolad auolyiein|3 ‘xd-HSO :suoljeinaiqqy

ey

UIDJ1S SNainb sn22020j]AYdpvis

sipiwapida 'S
Snainp sn22020jAydpis

(Heay) yey

(uojod pue Yoewojs) 3y

(autn pue pooq) 3ey

(Pooiq) 18y

(Poojq) uewny

(Poojq pue Sunj) asnon|

(esyoeuy pue 3un|) s3id-esauing

AUOO_QV 9SNOIN

(poojq) 3sno
s|apoN

T 31avl



32 | WILEY

ISLAM ET AL.

21 | Immune response

The innate and adaptive immune systems are immensely essential to
defense SARS-CoV-2. Recent studies showed that angiotensin-
converting enzyme 2 (ACE-2) on the surface of host cells (lungs, arter-
ies, heart, kidney, and intestines) is the entry point of some
coronaviruses (e.g., HCoV-NL63, SARS-CoV, SARS-CoV-2) and could
act as cell surface receptor for SARS-CoV-2 (Xu et al., 2020; Zhou,
Yang, et al., 2020; Zhou, Yu, et al., 2020). The invasion of virus stimu-
lates the immune responsive cells (T-cells, B-cells, natural killer cells,
neutrophils, dendritic cells, and monocytes/macrophages). Macro-
phages, dendritic cells, and Langerhans cells are those classical
antigen-presenting cells (APCs) for SARS-CoV-2 which process the
invading virus (Human leukocyte antigen) (Li, Fan, et al., 2020; Li,
Geng, Peng, Meng, & Lu, 2020). Many pathogen recognition receptors
(e.g., TLR, toll-like receptor) can recognize the pathogen-associated
molecular patterns (PAMPs) of SARS-CoV-2 (Li, Fan, et al., 2020; Li,
Geng, et al., 2020). After pathogen recognition, the pattern recogni-
tion receptors (PRRs) drive the cytokine secretion from APCs and also
help in expressing some effective molecules important for APCs func-
tioning. Once being exposed to SARS-CoV-2, the antigen-antibody
interactions at appropriate B cell surfaces drive virus-specific cellular
differentiation, maturation, antibody isotype switching, and cell resi-
dence in mucosal sites (Hurwitz, 2020). T-cell receptor (TCR) recog-
nizes the presented antigen and stimulates T-cells to differentiate into
helper T-cells (CD4") and cytotoxic T-cells (CD8"). The helper T-cells
(Th2) secrete cytokines IL-4 and IL-5, which stimulate B-cell differen-
tiation into plasma cells (Moens & Tangye, 2014). IL-2 is another T-
cell-produced cytokine that is also found to be critically implicated in
ERK1/2-triggered plasma cell differentiation (Le Gallou et al., 2012).
Plasma cells and memory B-cells may also be produced from direct
interaction of SARS-CoV-2 antigen with BCR (B-cell receptor). Then,
SARS-CoV-2 antigen-specific antibodies are produced by plasma cells
that can kill SARS-CoV-2. On the other hand, interferons (IFNs) and
inflammatory factors may limit viral spreads (Ben Addi et al., 2008).
Dendritic cells could be very efficient for effective activation of B-
and T-lymphocytes that provide quick responses through inducing
innate and adaptive immunity against SARS-CoV-2 (Li, Fan,
et al., 2020; Li, Geng, et al., 2020). Cytotoxic T-cells (CD8" cells) pro-
duce IFNs and granzymes, which may induce natural killer cells to kill
SARS-CoV-2 (Shahabi et al., 2020) or directly destroy virus-infected
cells (Yi, Lagniton, Ye, Li, & Xu, 2020). Maladaptive inflammatory
response was found in some severe COVID-19 patients due to activa-
tion of complement systems where C3 and C5 signaling pathways
accumulate various proinflammatory cytokines (such as IL-1, IL-6,
IL-8, IL-21, and TNF-a) (Risitano et al., 2020).

Previous studies in rats and guinea-pigs showed that N. sativa
seed extracts and its compounds such as thymoquinone, nigellone,
and thymohydroquinone possessed significant antihistamine effects
(Chakravarty, 1993; Gilani, Aziz, Khurram, Chaudhary, & Igbal, 2001;
Marozzi, Kocialski, & Malone, 1970). El-Kadi and Kandil reported that
N. sativa seeds have immuno-potentiating properties in human T cells
in vitro (ElI-Kadi & Kandil, 1987). By inhibiting TANK-binding kinase

1 (TBK1), thymoquinone downregulates interferon regulatory factor
3 (IRF-3) activation, which has a critical role in viral and bacterial
innate immune responses by regulating the production of Type | inter-
ferons (Aziz, Son, & Cho, 2018). T-lymphocytes were found to be acti-
vated by N. sativa seeds to secrete the interleukin, IL-3 (Haqg
et al., 1995). A stimulatory effect on macrophages was also observed
through a direct effect of N. sativa seeds or via IL-1 (Haq et al., 1995).
Purified proteins from N. sativa seeds are shown to have suppressive
and stimulatory effects on cultured lymphocytes to produce cytokines
(e.g., IL-1) (Haq et al., 1999). Besides, the serum level of IL-10 in rheu-
matoid arthritis patients increased when N. sativa oil capsule was
administered (Hadi, Kheirouri, Alizadeh, Khabbazi, & Hosseini, 2016).

2.2 | Autophagy

Autophagy is a natural, regulated, and catabolic mechanism that
mediates the degradation of damaged-cellular components through
the actions of the lysosomal system. Autophagy is involved in several
physiological processes, namely, cell differentiation and develop-
ment, starvation and degradation of cellular structures and thus
maintaining homeostasis (Klionsky et al., 2016). The alteration of
immune system is common in infections with highly pathogenic
viruses which facilitates immune dysfunction. Therefore, to fight
against viruses like SARS-CoV infections in the pulmonary system, a
powerful immune response is needed (Li, Fan, et al., 2020; Li, Geng,
et al., 2020). Being a part of the cell surveillance system, autophagy
plays an important role in immune responses (Crotzer & Blum, 2010;
Pan et al., 2016).

SARS-CoV-2 infection suppresses autophagy (Gassen et al.,
2020; Hannan, Rahman, et al., 2020). While autophagy machinery is
essential for their replication, some viruses evolved strategies to
evade autophagy flux (Gassen et al., 2019). Pharmacological agents
that induce autophagy may, therefore, have antiviral effects against
SARS-CoV-2 (Dong & Levine, 2013). A study indicates that
thymoquinone acts as a cardioprotective agent by promoting
autophagy (Xiao et al., 2018). The conversion of LC3I to LC3Il is an
indicator of autophagic activity (Sohn et al., 2017). The study shows
that pretreatment of thymoquinone augmented the expression of
LC3lII while expression of p62 was inhibited (Xiao et al., 2018), indicat-
ing the activation of autophagy. In addition, the effects of
thymogquinone on autophagy in myocardium were partly eliminated
when treated with chloroquine (autophagy inhibitor), supporting the
probable contribution of autophagy in thymoquinone-facilitated cardi-
oprotective properties.

Interestingly, some existing drugs having autophagy modulatory
effects were found to be promising against SARS-CoV-2 infections
(Shojaei, Koleini, et al., 2020; Shojaei, Suresh, Klionsky, Labouta, &
Ghavami, 2020). Instead of antagonizing the viral effect, these drugs
also suppress autophagy flux in a similar way the virus does, leading
to increased accumulation of autophagosomes and subsequent activa-
tion of the apoptotic pathway that results in apoptotic death of SARS-
CoV-2-infected cells, and thus hinder the virus replication (Shojaei,
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Suresh, et al., 2020). Based on this autophagy-dependent mechanism,
it can be anticipated that suppressing the autophagy flux can also be a
possible therapeutic option to fight against COVID-19. To the existing
knowledge, it is not clear whether N. sativa or thymoquinone has simi-
lar autophagy modulatory effect, and therefore, further research is
being proposed to underpin this possibility too.

2.3 | Inflammation and cytokine storm

Cytokine storm syndrome (CSS) might happen to patients with severe
SARS-CoV-2 infection requiring intensive care (Mehta et al., 2020).
Excess production of immune cells (Channappanavar & Perlman,
2017) and mediators of pro-inflammatory and inflammatory cytokines
cause cytokine storms (Huang et al., 2020; Li, Fan, et al., 2020; Li,
Geng, et al., 2020; Mehta et al., 2020). SARS-CoV-2- and SARS-CoV-
infected patients showed critical autoimmune inflammation and life-
threatening edema associated with mucins and fibrin (Mehta
et al., 2020). In SARS-CoV-2 infection, the severity of infection is aug-
mented due to the reduction of the antiviral defenses related to early
innate immunity and subsequent elevation of inflammatory cytokines
storm (Blanco-Melo et al., 2020). The disease severity and poor prog-
nosis are found to be involved with excessive production of
proinflammatory cytokines, such as IL-1, IL-6, IL-12, IFN-y, and TNF-a
in respiratory systems. Among these innate cytokines, an exessive
induction of IL-6 has been diagnosed as a main culprit in patients with
COVID-19 (Costela-Ruiz, lllescas-Montes, Puerta-Puerta, Ruiz, &
Melguizo-Rodriguez, 2020). In the maximum cases of severe COVID-
19 patients, the cytokine storm was associated with elevated levels of
erythematosus sedimentation rate (ESR) and CRP, those results with
ARDS, respiratory failures, thrombocytopenia, and thrombosis (Zhang
et al., 2020).

Moreover, the characteristic inappropriate inflammatory response
in SARS-CoV-2 infection is highly related to an attenuated function of
type | and Il IFNs along with an increased expression of IL-6 (Blanco-
Melo et al., 2020) and C-X-C motif chemokine 10 (CXCL10), chemo-
kine ligand 2 (CCL2), CCL3, and CCL4 (Huang et al., 2020). Cytokines,
such as IL-1B, TNFa, and IL-17 are also responsible for Th17 type
responses, causing vascular permeability and leakage developing a
sign of severe SARS-CoV-2 infection (Wu & Yang, 2020). On the
other hand, IL-37 is known to impede immune activities, inhibit MHC-
Il and TNF, IL-1, IL-6, IL-8 modulate inflammation during SARS-CoV-2
infection (Conti et al, 2020). NF-kB pathway positively regulates
cytokines and chemokines (Conti et al., 2020). Upon recognition of
the PAMPs of SARS-CoV-2 by pathogen recognition receptors
(e.g., TLR) on the surface of infected-host cells or immune cells, NF-kB
pathway is activated upregulating the synthesis and secretion of cyto-
kines and chemokines (Conti et al., 2020). To mitigate SARS-CoV-2, it
is necessary to inhibit Th17 type responses, cytokine secretion, and
the master inflammatory regulator, NF-kB pathway. Several previous
reports also corroborated that NF-kB suppression or regulation is pos-
itively related to the enhancement of IFN-mediated antiviral activity
(Mahase, 2020).

Since phytochemicals have potential roles to modulate or sup-
press NF-kB activation and thereby inflammation, these could be
alternatively used to fight against SARS-CoV-2 (Rahman, Biswas, &
Kirkham, 2006). Phytochemicals also modulate MAP kinase, pho-
sphatidylinositide kinase, JAK/STAT, TLR, and other pro-inflammatory
signaling molecules (Yahfoufi, Alsadi, Jambi, & Matar, 2018). The vola-
tile oil of N. sativa seed exhibited a remarkable pain-relieving effect in
acetic acid-induced writhing, formalin, and tail-flick tests (Zakaria,
Jais, & Ishak, 2018). There was a significant increase in
antiinflammatory activity and decrease in level of histamine release
with improved tracheal responsiveness in animal models
experimented with various extracts, oil, and another bioactive com-
pound, a-hederin of N. sativa (Boskabady et al, 2011; lkhsan
et al., 2018; Keyhanmanesh et al., 2013; Saadat et al., 2015). It has
been reported that 5-lipoxygenase and leukotriene C4 synthase in
human blood cells were inhibited by N. sativa oil and thymoquinone
(Houghton, Zarka, de las Heras, & Hoult, 1995). Both enzymes can
produce inflammatory mediators called leukotrienes and prostaglan-
dins (Houghton et al., 1995; Mansour & Tornhamre, 2004). In addi-
tion, N. sativa seed fixed oil decreased the serum IgG1, IgG2a, IL-2, IL-
12, IL-10, IFN-y, and inflammatory cells in lung tissue of murine
model of allergic asthma (Abbas et al, 2005). Considering the
antiinflammatory actions of N. sativa seed and its different extracts,
these might be potentially used for the prevention as well as cure of

SARS-CoV-2 viral infection.

24 | Oxidative stress

Oxidative stress is considered as a biomarker for various disease con-
ditions, such as neurological disorder, cancer, aging, and endocrine ill-
ness (Lupoli, Vannocci, Longo, Niccolai, & Pastore, 2018). In addition,
many viral infections, such as human immunodeficiency virus (HIV),
respiratory syncytial virus (RSV), influenza A, hepatitis viruses,
Epstein-Barr virus (EBV), and other viruses induce oxidative stress
(Ilvanov, Bartosch, & lsaguliants, 2017). Oxidative stress in chronic
viral hepatitis triggers liver fibrosis, cirrhosis, cancer, and metabolic
dysfunction (lvanov et al., 2017). In acute respiratory viral infections,
oxidative stress increases lung tissue injury and epithelial barrier dys-
function and further it plays an important role in secondary infections
(Ivanov et al., 2017). For example, in the presence of inflammatory sig-
nals, the influenza viruses damage lungs and airways. The virus acti-
vates monocytes and polymorphonuclear leukocytes to produce
reactive oxygen species (ROS), a mediator of oxidative stress
(Jacoby & Choi, 1994). The produced ROS then contributes to the
pathogenesis of influenza virus infection (Peterhans, Grob, Burge, &
Zanoni, 1987).

Many viral infections elicit “cytokine storm,” which is responsible
for activation of endothelial cells in lung capillary, infiltration of neu-
trophil, and increased oxidation. Some immune cells notably macro-
phages and neutrophils produce a lot of ROS (Loffredo et al., 2019;
Perrone, Belser, Wadford, Katz, & Tumpey, 2013). Increased oxidative
stress is responsible for pulmonary injuries, such as ALl and ARDS
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(Hecker, 2018; Yan et al., 2019). Among the pandemic viruses, cor-
onaviruses and influenza viruses cause lethal lung injuries and death
from ARDS which is a vital reason for fatality (Chen, Liu, et al., 2020;
Chen, Zhou, et al., 2020; Fowler lii et al., 2017; D. Wang et al., 2020).
Undoubtedly, elevated oxidative stress is an indication of ARDS that
generates cellular injury, organ failure, and death. ARDS may lead to
severe hypoxemia which cooperates with frequent uncontrolled
inflammation, oxidative injury, and damage to the alveolar-capillary
barrier (Meng, Zhao, & Zhang, 2019). According to recent clinical
reports, the therapeutic time for COVID-19-infected patients is longer
than 14 days. In addition, out of 29 patients with COVID-19 pneumo-
nia, 27 (93%) showed increased CRP, a marker of inflammation and
oxidative stress (Chen, Liu, et al., 2020; Chen, Zhou, et al., 2020). An
early clinical study in Wuhan reported that 63 out of 73 patients
(86.3%) with COVID-19 had a remarkable CRP level (Chen, Liu, et al.,
2020; Chen, Zhou, et al., 2020). The elevated level of CRP was likely
due to acute inflammatory response and subsequent cytokine storms
during COVID-19 pathogenesis (Huang et al., 2020).

Natural antioxidants that are derived from plants are valuable to
treat various diseases including viral infections. Among different
medicinal plants, antioxidant activities of N. sativa has been found
much effective in various preclinical models (Ahmad & Beg, 2016;
Omidi, Khorram, Mesgari, Asghari-Jafarabadi, & Tarighat-Esfanjani,-

2017; Ozdemir, Kantekin-Erdogan, Tat, & Tekin, 2018; Sultan
et al., 2015). A study in 30 postmenopausal women revealed that con-
sumption of both Allium sativum and N. sativa seed continuously for
2 months improved antioxidant status (Mostafa et al., 2013). In most
of these cases, there was a significant decrease in plasma
malondialdehyde (MDA) levels with increased activity in erythrocyte
glutathione peroxidase (GSH-Px), Glutathione-S-transferase (GST),
and superoxide dismutase (Mostafa et al., 2013; Sultan et al., 2015). In
a clinical trial of 50 obese volunteers, N. sativa seed oil in corporation
with a low-calorie diet showed a significant increase in antioxidant
capabilities (Namazi, Mahdavi, Alizadeh, & Farajnia, 2015). Corre-
spondingly, one observation related to thymoquinone and N. sativa oil
administration demonstrated improvement of cisplatin-induced
abnormality of enzymatic and nonenzymatic antioxidant defense
mechanism in rat intestine (Shahid, Farooqui, Khan, & Khan, 2018).

3 | SARS-COV-2INFECTION AND
COMORBODITIES

3.1 | Diabetes and hyperglycemia

Diabetes and unrestricted glycemia are associated with increasing
severity and deaths in patients infected by different viruses including
2009 pandemic influenza A (H1IN1) (Schoen, Horvat, Guerreiro, de
Castro, & de Giassi, 2019), SARS-CoV (J. K. Yang et al., 2006) and
MERS-CoV (Banik, Algahtani, Booy, & Rashid, 2016). Hyperglycemia
was identified in patients with SARS-CoV in 2003, where transient

impairment of pancreatic islet cell function was noticed (Yang, Lin,
Ji, & Guo, 2010). In initial studies in patients with COVID-19,

hyperglycemia was reported in 51% of cases (Chen, Liu, et al., 2020;
Chen, Zhou, et al., 2020). However, we should not overlook hypergly-
cemia, as it can lead to patient immune suppression and any further
complications (Butler, Btaiche, & Alaniz, 2005). Patients with diabetes
and cardiovascular co-morbidity have an increased risk of severe
COVID-19 complications, including ARDS, pneumonia, and multi-
organ failure (L.-P. Guo, Fan, et al., 2020; T. Guo, Liu, et al., 2020;
Gupta, Ghosh, Singh, & Misra, 2020).

A mixture of N. sativa and Cinnamomum cassia improves serum
glucose concentrations, lipid profile, and renal function both in
streptozotocin (STZ)-induced diabetic rats and other animals (Kaur,
Invally, Khan, & Jadhav, 2018). It is also evident that N. sativa
decreases fasting plasma glucose, hemoglobin Alc, TBARBs, and
increases total antioxidant capacity including SOD and glutathione
levels (Kaatabi et al., 2015). For instance, reductions in fasting plasma
glucose and glycated hemoglobin (HbA1c) was observed in patients
with type-2 diabetes when N. sativa was administered (Bamosa
et al.,, 2015). Improved insulin levels, lipid profile, increased pancreatic,
and hepatic antioxidant enzymes with increased glycogen contents
and average pancreatic islet extent can be achieved by black cumin
seed oil (Abdelrazek, Kilany, Muhammad, Tag, & Abdelazim, 2018).
Modulating oxidative status (El Rabey, Al-Seeni, & Bakhashwain,
2017), diminishing inflammation (El Rabey et al., 2017), controlling the
glucose homeostasis and lipid profiles (Daryabeygi-
Khotbehsara, Golzarand, Ghaffari, & Djafarian, 2017), rising in good
cholesterol (HDL-c), with concomitant elimination of bad cholesterols
(LDL-c, TC, and TG) as well as body mass (Daryabeygi-Khotbehsara
et al,, 2017; Kaur et al., 2018) are very potential aspects of N. sativa

serum

as an antidiabetic agent.

3.2 | Cardiovascular disorder and hypertension

A study conducted in Wuhan, which showed a result of an experiment
with 150 confirmed patients of COVID-19, 7% of fatality was attrib-
uted in myocarditis with circulatory collapse, while in 33% myocarditis
had played an important role in the final adverse outcome (Ruan,
Yang, Wang, Jiang, & Song, 2020). Effective lipid-lowering therapy
and cholesterol reduction might significantly suppress the pathology
related to coronavirus infection. Statins, particularly, found to prevent
SARS-CoV-2-induced acute coronary syndrome through stabilizing
atherosclerotic plaques (Madjid, Safavi-Naeini, Solomon, & Vardeny,
2020). Thus, statins and other lipid-lowering therapies found to exert
immunomodulatory and antiinflammatory properties against SARS-
CoV-2 infection burdens through efficient blocking of virus attach-
ment and internalization (Jeon & Lee, 2018). N. sativa and its active
constituent thymoquinone can operate centrally on cardiovascular
actions and can act as antihypertensive agents in anesthetized rats
(EI' Tahir, Ashour, & Al-Harbi, 1993). Methanol soluble portion of
N. sativa oil can show suppressing results in AA (arachidonic acid)
induced platelet aggregation and blood coagulation (Enomoto
et al., 2001). Besides, dichloromethane extract of N. sativa can partly

contribute to antihypertensive activity by increasing discharge of
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chloride, sodium, potassium, and urea followed by diuresis (Zaoui
et al., 2000). Black cumin seed oil resulted in lower levels of harmful
LDL-cholesterol, and higher levels of beneficial HDL cholesterol in
animal model indicating a protective role against atherosclerosis (Al-
Nageep, Al-Zubairi, Ismail, Amom, & Esa, 2011; Nader, El-Agamy, &
Suddek, 2010). A reduction in serum cholesterol, triglyceride and glu-
cose levels, and leucocyte and platelet counts, and a rise in Hb and
PCV levels compared to control were observed after administrating
N. sativa orally, which indicates that N. sativa oil has beneficial effects
on hyperglycemia, hyperlipidemia, and certain types of anemia (Zaoui
et al,, 2002).

3.3 | Autoimmune and autoinflammatory diseases
following COVID-19

Children were alarmingly affected by COVID-19, where autoimmune
and autoinflammatory diseases lead to overlapping symptoms with
pediatric inflammatory multisystemic syndrome (PIMS), which includes
Kawasaki-like diseases (Galeotti & Bayry, 2020; Verdoni et al., 2020),
hyperinflammatory shock (Riphagen, Gomez, Gonzalez-Martinez, Wil-
kinson, & Theocharis, 2020), and multisystem inflammatory syndrome
in children (MIS-C) (Belhadjer et al., 2020). Due to association of
Kawasaki-like disease symptoms with SARS-CoV-2 infection, the com-
plex syndrome is reported as “Kawa-COVID-19" or KD-COVID-19
(Pouletty et al., 2020; Toubiana et al., 2020; Whittaker et al., 2020)
from several studies in France, Italy, United Kingdom, United States of
America, and Spain. KD-COVID-19 pediatric patients have remarkably
increased CRP, IL-6, IL-8, and TNF-a (Waltuch et al., 2020).

N. sativa might have beneficial roles to control the emerging fetal
incidence of PIMS or Kawasaki-like disease associated with COVID-19
by modulating immune response. N. sativa extracts and/or its bioactive
compounds such as thymogquinone, nigellone, and a-hederin exhibits
antihistaminic, antieosinophilic, antileukotrienes, antiimmunoglobulin
and reduced-proinflammatory cytokines (IL-2, IL-4, IL-5, IL-6, IL-12,
and IL-13) in in vitro/in vivo models (A. Koshak, Koshak, &
Heinrich, 2017). In addition, thymoquinone-rich extract produced
potent favorable immunomodulation in asthma inflammation by
suppressing IL-2, IL-6, and PGE2 in T-lymphocytes as well as IL-6
and PGE2 in monocytes (Koshak, Yousif, Fiebich, Koshak, &
Heinrich, 2018). Though the exact mechanism of action in Kawasaki-
like disease is unclear, there has been a clear indication that an
increase in circulating inflammatory molecules is seen during this
incidence with an event of myocarditis (Belhadjer et al., 2020;
Toubiana et al., 2020). Antihypertensive agents as well as
antiinflammatory action of N. sativa along with its different extracts
have proven beneficial effects for both prevention and cure of this
condition (Abbas et al., 2005; Ojha et al., 2015). In addition, cytokine
storm might affect patients with Kawasaki-like disease (Henderson
et al, 2020; W. Wang, Gong, Zhu, Fu, & Zhang, 2015) and
thymoquinone can prevent this incidence by its antiinflammatory
and antioxidative activities (L.-P. Guo, Fan, et al., 2020; T. Guo, Liu,
et al., 2020).

3.4 | Bacterial co-infection in COVID-19

Some studies have recently shown that many COVID-19 patients are
developing secondary bacterial coinfections such as bacterial pneu-
monia and sepsis, which are considered a serious threat to severe
COVID-19 patients. A retrospective cohort study published in Lancet
included 191 COVID-19 patients in Wuhan, China where 27 (50%) of
the 54 deaths in hospital had secondary bacterial lung infections and
the number of bacterial lung-infected COVID-19 patients was
28 (Zhou, Yang, et al., 2020; Zhou, Yu, et al., 2020). Staphylococcus
aureus is the main pathogen of secondary infections in influenza but
Streptococcus pneumoniae and Haemophilus influenzae are also com-
mon (Low, 2008). Although, data are not available yet which patho-
gens are associated with secondary infections in COVID-19, the most
commonly detected co-pathogens detected in a study of 30 COVID-
19 patients in Qingdao, China were influenza A (60%) and influenza B
(53%), followed by Mycoplasma pneumoniae (23%) and Legionella
pneumophila (20%) (Xing et al., 2020). Another study found that about
50% of patients died because of viral infection, while the other 50%
were caused by secondary infections (Ruan et al., 2020). In the case of
H1N1 influenza and pneumonia patients, bacterial coinfection was
common which ranges from 12% to 19% (Macintyre et al., 2018).
Additionally, bacterial co-infection was accompanied by other serious
ilinesses (Maclntyre et al., 2018). Neutrophil-lymphocyte ratio (NLR) is
a well-known marker of systemic inflammation and infection, and has
been studied as an indicator of bacterial infection comprise of pneu-
monia (Curbelo et al., 2017; Liu et al, 2016). In another study,
severely infected-COVID-19 patients were found with elevated NLR
(an increased neutrophil count and a decreased lymphocyte count)
during the severe phase that implied the potential critical condition
and serious disturbance of the internal environment (D. Wang
et al,, 2020).

A range of antibiotics can be used in secondary bacterial infec-
tion. Azithromycin has been found to prevent secondary bacterial
complications in post-Zika and -Ebola virus infections (Madrid
et al., 2015; Retallack et al., 2016). Moreover, in case of other respira-
tory viral infections, Azithromycin reveals to reduce the severity of
bacterial co-infections (Bacharier et al., 2015). More than 20 years,
bacteria-induced Whipple's diseases were treated with hydro-
xychloroquine (Lagier & Raoult, 2018). Some studies provided insight-
ful information on the antiviral effects of chloroquine against SARS
coronavirus (Keyaerts, Vijgen, Maes, Neyts, & Van Ranst, 2004;
Rolain, Colson, & Raoult, 2007; Savarino, Di Trani, Donatelli, Cauda, &
Cassone, 2006). The synergistic effect of hydroxychloroquine and
azithromycin works against SARS-CoV-2 and prevent bacterial super-
infections. In accordance with the report, COVID-19 patients treated
with the combination of hydroxychloroquine and azithromycin were
improved compared with patients treated with hydroxychloroquine
only, and control group (Gautret et al., 2020). However, no effective
drugs have been offered to treat COVID-19 patients yet.

A wide range of Gram-positive and Gram-negative bacteria was
suppressed by thymoquinone, a molecule obtained from N. sativa

seeds (Abdallah, 2017). N. sativa showed a significantly higher zone of
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inhibitions in various bacteria (Hasan, Nawahwi, & Malek, 2013; Mar-
yam, Fatimah, Ebtesam, Abdulrahman, & Ineta, 2016). N. sativa essen-
tial oil and its bioactive compounds (thymoquinone, carvacrol, and p-
cymene) were found resistance modifiers against S. aureus and
inhibited bacterial biofilm formation (Mouwakeh et al., 2018). A
noticeable bactericidal activity of thymoquinone was observed in
Gram-positive cocci associated with minimum inhibitory concentra-
tion (MIC) ranging from 8 to 32 pg/ml. In addition, the molecule rev-
ealed MIC at 22 pg/ml for S. aureus and 60 pg/ml for S. epidermidis
(Chaieb et al., 2011). All of these can become a scientific basis for the
investigation of potential uses of N. sativa seed as curative options for
COVID-19 patients coinfected with bacteria.

4 | POSSIBLE PROTECTIVE ROLE OF
N. SATIVA SEED AGAINST COVID-19

N. sativa extract contains several important active sites like
thymoquinone (27.8%-57.0%), p-simen (7.1%-15.5%), karvakrol
(5.8%-11.6%), t-anetol (0.25%-2.3%), 4-terpineol (2.0%-6.6%), and
longifoline (1.0%-8.0%) reported to exert antiviral, antitumor, and
antimicrobial activities (Salem & Hossain, 2000b). A recent report is
corroborated with the beneficial effects of N. sativa extracts to sup-
press SARS-CoV-2 virus load through the augmented induction of
IL-8 (Ulasli et al., 2014).

Black seed oil was shown to increase the number and action of
CD4+ T cells and augmented levels of IFN-y thus overpowering on
viral load in mice infected with cytomegalovirus (Forouzanfar,
Bazzaz, & Hosseinzadeh, 2014). After administration of N. sativa oil,
hepatitis C virus (HCV)-infected patients improved health conditions
such as total protein, red blood cell, and platelet count, decreased
fasting blood glucose, and postprandial glucose in both diabetic and
non-diabetic HCV individuals (Barakat et al., 2013). Treatment with
N. sativa for half a year was found to recover a 46-year-old HIV
patient (Onifade et al., 2013). Furthermore, treating with a mixture of
N. sativa and honey, a mid-aged woman with HIV positive got rid of
HIV and the number of CD4+ T cells was good enough to declare that
she is recovered from HIV infection (Onifade et al., 2013). Altogether,
it has been strongly suggested that black cumin seed could be a
potential natural product to treat several incurable infectious diseases
such as HIV but the efficiency of black cumin is yet to be determined.

In HIV-infected patients, ROS may activate viral replication while
oxidants are known to contribute to the loss of CD4 T cells by apo-
ptosis. But antioxidants can suppress the apoptosis, which indicates a
relation between antiviral and antioxidant actions (Peterhans, 1997).
In a study with hepatitis C virus (HCV)-infected individual surprisingly
showed a decrease in viral load and an augmented total antioxidant
activity, total protein and albumin, improved RBC and platelet counts
when supplemented with black seed oil (Barakat et al., 2013). To
investigate the antiviral effect of black seed oil, MCMV (murine cyto-
megalovirus) has been used as a model in a study where it was con-
cluded that N. sativa oil can produce antiviral effect against MCMV

infection by increasing level of serum of IFN-y, number of CD4+

helper T-cells, suppressor function, and numbers of macrophages
(Salem & Hossain, 2000b). The viral infection is known to be con-
trolled by several components of immune system including natural
killer cell (NK cells), and specific cells including CD4 and CD8 T-cells
(Salem & Hossain, 2000a) and it is proved that N. sativa oil can induce
antiviral cellular response by rising CD4 cells (Salem & Hossain,
2000Db). The antiviral effects of thymoquinone against avian influenza
virus (H9N2) and murine cytomegalovirus infection models were con-
firmed. N. sativa seed fixed oil had stimulatory effects on CD4+ T-
lymphocytes in murine BALB/c cytomegalovirus model (Salem &
Hossain, 2000b; Umar et al., 2016).

Coronavirus spike protein can utilize angiotensin converting
enzyme 2 (ACE2) like a receptor for entering into cells (Kuhn, Li,
Choe, & Farzan, 2004). The o-hederin gives better energy
score when compared to chloroquine, hydroxychloroquine, and
favipiravir. Preventive potentials of N. sativa seed oil against
COVID is yet to be revealed. The molecular docking system discov-
ered that N. sativa may inhibit COVID-19 through its main com-
pound nigellidine and a-hederin. So further insights into in vivo and
in vitro experiments with those active compounds are required
(Salim & Noureddine, 2020).

5 | IMPLICATIONS AND LIMITATIONS

COVID-19 pandemic poses a serious threat to human life. The host-
directed immunotherapies might be an effective adjunct therapy in
severe cases to reduce exacerbated pathogenesis and inflammation-
associated lung damage. There are several immunotherapeutic
approaches targeting either inflammatory mediators, passively to
reduce SARS-CoV-2 invasions, or prevent viral entry (Bonam, Kaveri,
Sakuntabhai, Gilardin, & Bayry, 2020). Several trials are still ongoing
and yet to define clearly the precise roles of those drugs that block
IL-1, IL-2, IL-6, IL-18, and IFNy to reduce the COVID-19 pathogenesis
(Alijotas-Reig et al., 2020; Halyabar et al., 2019). Although scientists
across the globe have been paying their utmost efforts to find a possi-
ble solution, no suitable therapy against COVID-19 has yet been avail-
able. Along with the current drug development strategy that mainly
focused on repurposing conventional therapeutics, the alternative
approach, for example, pharmacological intervention by natural prod-
ucts, also demands comprehensive attention. In this perspective, it is
important to explore possible alternatives utilizing unconventional
resources. In this review, we revisited the pharmacological properties
such as antioxidation, antiinflammation, immunomodulation, and
autophagy induction of a popular panacea, black cumin seed, and its
metabolites that may play a significant role in intervening the patho-
physiology of COVID-19, including immune disturbance, oxidative
stress, and autophagy dysfunction (Figure 1). Supplementation with
N. sativa oil and administration of its active compounds also returned
with many beneficial outcomes in several COVID-19 comorbidities
such as diabetes, cardiovascular disorder, rheumatoid arthritis, and
many bacterial and viral diseases (Figure 1). Recently, a clinical trial of

30 participants has been initiated by honey and N. sativa
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FIGURE 1 Mechanisms involved in pharmacological effects of N. sativa on COVID-19. Black cumin seed or its active compounds activate

immune cells, initiate antigen presentation system, and make balance between Th1 and Th2 cytokines. The bioactive compounds of black cumin seed
increase conversion of LC3II to LC3III, a marker of autophagy activation. Besides, black cumin decreases inflammation, oxidative stress (MDA) and
increases anti-inflammation, ant-histamine responses, SOD, and GPx. Comorbodities increase the severity of SARS-CoV-2 infection. Black cumin may
also be beneficial through improving comorbodity situation in SARS-CoV-2-infected patients. CVD, cardiovascular disease; KLD, Kawasaki-like

diseases; PIMS, pediatric inflammatory multisystemic syndrome [Colour figure can be viewed at wileyonlinelibrary.com]

administration against SARS-CoV-2 infection (NCT04347382) (Sohaib
Ashraf, 2020). This trial may help establish a new therapy for the
treatment of this pandemic leading to a decrease in mortality, viral
load, and complications rate by SARS-Cov-2 viral infection. However,
more studies of the precise mechanism of actions of N. sativa with
employing appropriate preclinical and clinical models would be
immensely essential toward prevention and surveillance of
COVID-19.

Thymogquinone shows a set of therapeutic benefits with its anti-
oxidant, antiinflammatory, antimicrobial, and anticonvulsant activities.
Thymoquinone substantially attenuates pro-inflammatory response by
suppressing TNF-a, LPS, or other inflammatory stimuli-induced NF-xB
activation (Note, 2018). Thymogquinone is shown to inhibit the pro-
duction of pro-inflammatory cytokines (El Gazzar, 2007; El Gazzar, El
Mezayen, Marecki, et al., 2006; El Gazzar, EI Mezayen, Nicolls,
et al., 2006) and the expression of inflammatory enzymes (such as
cyclooxygenase-2,5-lipoxygenase and leukotriene C4 synthase, and
thus ameliorates airway inflammation (Banerjee et al., 2009; El
Mezayen et al., 2006; Mansour & Tornhamre, 2004). These evidences
demonstrate the capacity of thymoquinone in attenuating inflamma-
tory response that often follows SARS-CoV-2 infection. The
antiinflammatory potentials of thymoquinone that we highlighted in

this review, however, do not necessarily undermine that of other

natural compounds, including curcumin, honokiol, zerumbone, escin,
pinitol, and tocotrienol that can also be evaluated for their promising
druggability against COVID-19. Apart from various beneficial effects,
thymoquinone also possesses some pharmacological drawbacks that
limit its clinical use. Such disadvantages include hydrophobicity
(Kazan, Yesil-Celiktas, & Zhang, 2019), poor bioavailability (Kalam
et al, 2017), lipophilicity, and heat and light sensitivity (Goyal
et al.,, 2017). The modern drug delivery system may potentially mini-
mize this limitation. Significant toxicological effects were not
observed while administrated with thymoquinone at concentrations
of 0.01%, 0.02%, and 0.03% for 90 days (30, 60, or 90 mg/kg/day)
but administration of higher concentrations (2 and 3 g/kg/day)
resulted in a low order acute oral toxicity of thymoquinone in mice
(Badary, Al-Shabanah, Nagi, Al-Bekairi, & Elmazar, 1998). Although
thymogquinone showed slight toxicity at a higher dose (10 mg/kg),
(Alam & Galav, 2013), it is relatively well-tolerated below this dose.
Another component, a-hederin also has come into view as novel ther-
apeutic potential against viral diseases. Hopefully, inhibition of
COVID-19 by these two compounds (a-hederin and nigellidine) of
black cumin was reported in a molecular docking study, but further
studies are warranted to evaluate the efficiency and explore the spe-
cific cellular and molecular mechanisms of their antiviral effects alone

or in combination with other drugs.
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6 | CONCLUDING REMARKS

Where the whole world is hoping for an effective drug or vaccine to
combat COVID-19, we have tried to draw our attention to the phar-
macological potentials of black cumin seed and its bioactive com-
pounds for further scientific concern to adopt an alternative strategic
plan. Black cumin seed and most its bioactive components already
have a proven history of boosting up immune systems and can be eas-
ily accessible for all classes of people along with self-awareness and
-protection (Hannan, Islam, & Uddin, 2020) against COVID-19. This
review can offer some valuable information for the bonafide public
domain or organization, where firstly, N. sativa seed and oil can be
considered as a first-aid kit as a preventive measure against COVID-
19; and secondly, the bioactive compounds, thymoquinone, a-hederin,
or nigellidine could be tested preclinically and clinically for drug devel-
opment, efficacy, and potency under a specific pathophysiological

condition in pursuit to control the deadliest pandemic.
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