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Coronavirus Disease 2019 (COVID-19) has been widely spreading all over the 
world since the beginning of 2020. World Health Organization, on January 30th 
2020, declared the spread of COVID-19 to be a “public health emergency of 
international concern” (PHEIC). As of March 25th 2020, 414,179 cases and 
18,440 deaths due to COVID-19 had been reported worldwide. The disease is 
transmitted via inhalation or contact with infected droplets. The incubation 
period ranges from 2 to 14 days and can reach up to 21 days. Many people are 
asymptomatic. The estimated fatality rate ranges from 2%−3%. Special molecular 
tests are being used to detect the virus in respiratory secretions. Elevated levels of 
C-reactive protein have been detected in the blood sample, while the white blood 
cell counts were considered normal. The computerized tomographic chest scan is 
usually abnormal even in those with no symptoms or mild disease. Current 
treatment options are essentially supportive, as the role of antiviral agents is yet to 
be established. Preventative measures can be utilized to slow the spread of 
infection, such as isolation of suspected cases or those with mild symptoms and 
strict infection control measures at hospitals. Though the virus is far more 
infectious than its two ancestors, severe acute respiratory syndrome coronavirus 
(SARS-CoV) and Middle East respiratory syndrome coronavirus (MERS-CoV), 
2019-nCoV has a lower mortality rate. To date, the impact of this pandemic is 
uncertain, and the global research community is working diligently to find a 
satisfactory therapy. Several reports on Nigella sativa have been published, 
motivating us to review recent publications to summarize and investigate its 
possible therapeutic effect on the immune response and its potential to treat 
bacterial and viral infections, including COVID-19. For the advanced stage of the 
disease, we suggest using biological targeted magnetic hyperthermia. This can be 
used as adjuvant therapy, namely pseudo- adjuvant magnetic hyperthermia 
(PAMH). 

Introduction 
For centuries, various civilizations around the world have used Nigella sativa 
(N. sativa) to treat ailments in both humans and animals.1 Numerous studies 
have been conducted on the therapeutic effects of the seed of N. sativa and 
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the main active constituent of its essential oil, thymoquinone (TQ). This is 
evidenced by the increasing number of published research reports. More than 
406 research reports have been published about TQ from 1960 through 2014. 

A number of pharmaceutical and biological properties have been ascribed to 
the seeds of N. sativa, such as antifungal, antibacterial, antiparasitic, and 
antiviral activity.1 TQ has shown efficacy against a variety of diseases, such 
as neurological and mental illnesses, cardiovascular disorders, cancer, diabetes, 
inflammatory conditions, and infertility. N. sativa has also recently gained 
increasing attention due to its strong antioxidant properties, leading to its 
frequent use as a dietary supplement. Additionally, TQ has demonstrated 
synergistic effects with various chemotherapeutic agents by optimizing efficacy 
and reducing toxicity. 

Despite the limited data currently available, N. sativa has demonstrated 
promising efficacy against human immunodeficiency virus/acquired 
immunodeficiency syndrome (HIV/AIDS) and can be explored as an 
alternative option for the treatment of 2019-nCoV.1 

N. sativa potential therapeutic effects 
The antihypertensive effect of N. sativa appears to be mediated by a reduction 
in cardiac oxidative stress and angiotensin-converting enzyme activity, an 
increase in cardiac heme oxygenase-1 activity, and prevention of plasma nitric 
oxide loss. Thus, N. sativa might be beneficial for controlling hypertension.2 It 
has an inhibitory effect of angiotensin-converting enzyme (ACE) that inhibits 
not only the conversion of angiotensin II from angiotensin I but also the 
bradykinase that degrades bradykinin. Bradykinin is generally a 
proinflammatory or an inflammatory mediator, which may inhibit viral 
replication. 

In addition, the N. sativa has been reported to have significant activity against 
many diseased conditions, especially of the respiratory system such as asthma, 
bronchitis, and coughing.3 The bronchial relaxation effects of the boiled 
extract of N. sativa in contrast with theophylline were assessed in asthmatic 
patients, and it was found that the N. sativa extract caused substantial rises in 
the respiratory function tests and the starting time of bronchodilator action 
of the extract was comparable to that of theophylline.4 N. sativa oils and 
active constituent (��-hederin) also showed an improvement of tracheal 
responsiveness and significant anti-inflammatory activity via decreasing the 
release of histamine and leukotrienes while increasing the PGE2 from the mast 
cells and perfused lungs in an animal model of allergic asthma.5,6 This anti-
asthmatic effect is further substantiated by different clinical studies, and most 
of them reported that different N. sativa preparations showed an improvement 
of clinical symptoms and pulmonary function as well as various asthma 
biomarkers.4,7,8 These preclinical and clinical studies evidenced the potential 
anti-asthmatic effects of N. sativa. 
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It is clinically well-known that the upper and lower respiratory tract infections 
impair asthma and induce obstructive exacerbations. Exaggerated bronchial 
responsiveness in healthy subjects following upper respiratory infections was 
observed already 50 years ago.9 Viral infections are responsible for the 
deterioration in asthma in connection to respiratory infections as well as for 
the increased bronchial hyperreactivity observed during and following the 
infection. The mechanism for virus-induced bronchial hyper response could 
be explained and related to the airway pathology. The pathology after a virus 
infection shows many similarities to those observed in asthma.10 It is, therefore, 
easy to imagine that virus infection can induce increased bronchial 
hyperresponsiveness and provoke asthma, with a multifactorial influence of 
the virus infection. There is support for epithelial cell damage as well as an 
immunological influence.10 

For antibacterial activity, the antimicrobial properties of herbal plants and their 
extracts have been recognized since ancient times, while attempts to illustrate 
these qualities in the laboratory date back to the early 1900s.11 The surge of 
antibiotic-resistant germs highlights the necessity to find new antimicrobial 
agents to eradicate the infection and defeat the problems of resistance and side 
effects of the antimicrobial drugs that are currently in use.12,13 Extracts of 
N. sativa and specifically TQ exhibited broad antimicrobial range, including 
bacteria, viruses, and fungi. However, their effectiveness is dependent on the 
species of the target microorganisms.14 The mechanism of the antimicrobial 
effect of N. sativa seeds has not been reported; its antimicrobial property could 
be attributed to the active constituents, particularly TQ and melanin.15 Their 
broad spectrum of activity may be the reason that the key processes of the 
organisms are affected.16 

In 2012, a study revealed that the combination of a half dose of ivermectin 
and N. sativa oil was more destructive to the cuticular or tegumental surfaces 
of adult helminths than each of them separately. The study had provided 
morphological evidence for the greater anthelmintic activity of ivermectin in 
combination with N. sativa oil, and the results lent support to the idea of using 
drug combinations against helminths infections.17 

N. sativa possesses the antitubercular property.18 N. sativa has excellent 
potential to be developed as a natural drug for the treatment of tuberculosis 
(TB), including drug-resistant TB. In a study conducted in 2013, it has been 
shown that the order of antitubercular activity of the tested quinonoids was 
plumbagin > emodin ~ menadione ~ thymoquinone > diospyrin, whereas 
their antibacterial efficacy was plumbagin > menadione ~ thymoquinone > 
diospyrin > emodin. Further investigations like infrared (IR) spectroscopy, 
nuclear magnetic resonance (NMR) and mass spectrometry (MS) are needed 
in order to determine the active metabolite. However, additional studies 
evaluating in vivo toxicity dosage and mechanism of action also need to be 
deciphered. The synergistic activities of purified compounds of N. sativa seeds 

Nigella Sativa Immunomodulatory Activity as a Potential Treatment of Novel Coronavirus (2019-nCoV) - A Review of Current...

healthbook TIMES Das Schweizer Ärztejournal Journal Des Médecins Suisse 3



with known TB drugs should be explored in the future as well. In light of 
the outbreak of COVID-19, it is a high necessity and priority to establish 
dynamic physiological studies that follow the development of the disease. This 
could be nuclear medicine, particularly positron emission tomography (PET), 
functional magnetic resonance imaging (fMRI), and computed tomography 
(CT) images. The fusion of different modalities is to be recruited to get better 
details for structure and function. Machine learning and AI studies are highly 
recommended. This aims to get a differential diagnosis with high confidence of 
COVID-19 symptoms to differentiate it from other most common symptoms. 

Recent publications have brought attention to possible benefits of 
chloroquine, a broadly used antimalarial drug, in the treatment of patients who 
are infected by the novel emerging SARS-CoV-2.19 The scientific community 
has considered this information in light of previous experiments with 
chloroquine in the field of antiviral research. On the other hand, the N. sativa 
was given to the patients who were resistant to different antimalarial therapies 
as well as antiviral therapies, but in addition, it is now broadly used in 
autoimmune diseases such as rheumatoid arthritis. Comparing this drug to 
others, it is considered to be safe with generally transitory side-effects. 

Endothelins are potent regulators of vascular tone, which also have mitogenic, 
apoptotic, and immunomodulatory properties.20,21 Three isoforms of 
endothelin have been identified to date, with endothelin-1 (ET-1) being 
considered the best route of study. ET-1 is classically considered a potent 
vasoconstrictor. However, in addition to the effects of ET-1 on vascular 
smooth muscle cells, the peptide is increasingly recognized as a 
proinflammatory cytokine.21,22 ET-1 causes platelet aggregation and plays a 
role in the increased expression of leukocyte adhesion molecules, the synthesis 
of inflammatory mediators contributing to vascular dysfunction. High levels 
of ET-1 are found in alveolar macrophages, leukocytes, and fibroblasts.22,23 

Clinical and experimental data indicate that ET-1 is involved in the 
pathogenesis of sepsis,24,25 viral and bacterial pneumonia,26,27 Rickettsia 
conorii infections,28 Chagas disease,29,30 and severe malaria.31,32 A post-
mortem histological analysis study of COVID-19 patients in Zurich revealed 
viral inclusion structures in endothelial cells. This histological study showed 
endotheliitis in many organs of the above-mentioned patients. In addition 
to that, endothelial dysfunction is a principal determinant of microvascular 
dysfunction by shifting the vascular equilibrium towards more 
vasoconstriction with subsequent organ ischemia, inflammation with 
associated tissue edema, and procoagulant state.33 A study has explained by 
their findings that the presence of viral elements within endothelial cells and 
an accumulation of inflammatory cells, with evidence of endothelial and 
inflammatory cell death. These findings suggest that SARS-CoV-2 infection 
facilitates the induction of endotheliitis in several organs as a direct 
consequence of viral involvement and of the host inflammatory response 
(Figure 1). In addition, induction of apoptosis and pyroptosis might have 
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Figure 1. Endotheliitis. 

Adapted from Varga et al. 2020.34 (A), (B) Electron microscopy of kidney tissue shows viral inclusion bodies in a peritubular space and 
viral particles in endothelial cells of the glomerular capillary loops. Aggregates of viral particles (arrow) appear with dense circular surface 
and lucid center. The asterisk in panel B marks peritubular space consistent with capillary containing viral particles. The inset in panel B 
shows the glomerular basement membrane with endothelial cell and a viral particle (arrow; about 150 nm in diameter). (C) Small bowel 
resection specimen of patient 3, stained with haematoxylin and eosin. Arrows point to dominant mononuclear cell infiltrates within 
the intima along the lumen of many vessels. The inset of panel C shows an immunohistochemical staining of caspase 3 in small bowel 
specimens from serial section of tissue described in panel D. Staining patterns were consistent with apoptosis of endothelial cells and 
mononuclear cells observed in the haematoxylin-eosin-stained sections, indicating that apoptosis is induced in a substantial proportion of 
these cells. (D) Post-mortem lung specimen stained with haematoxylin and eosin showed thickened lung septa, including a large arterial 
vessel with mononuclear and neutrophilic infiltration (arrow in upper inset). The lower inset shows an immunohistochemical staining 
of caspase 3 on the same lung specimen; these staining patterns were consistent with apoptosis of endothelial cells and mononuclear cells 
observed in the haematoxylin-eosin-stained sections. 

an important role in endothelial cell injury in patients with COVID-19.34 N. 
sativa has a reducing effect on oxidative-like endothelin and it reduces the 
endothelin level in bronchoalveolar lavage and lung tissue.35 

Nitric oxide (NO) is considered to be a broncho- and vasodilator, which is 
synthesized from L-arginine by nitric oxide synthases (NOS).36 NO deficiency 
results in airway hyperreactivity and endothelial dysfunction.37,38 

Consequently leading to an increase in NO production.39 It is known that 
pulmonary obstruction increases NO levels, which lead to higher production 
of the NO-inhibiting metabolites, such as asymmetric dimethylarginine 
(ADMA) and symmetric dimethylarginine (SDMA).40 

ADMA and SDMA are derived from the proteolysis of these methylated 
arginines on various proteins. They also showed an association with disease 
severity as assessed with the pneumonia severity index.41 N. sativa has been 
reported to contain amino acids and vitamin supplements.42 Raising arginine 
levels by supplementing this amino acid in critically ill patients showed 
controversial results.43 In 2014 a study also has shown that administration 
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of L-arginine enhanced the anti-inflammatory activity of N. sativa oil.44 It is 
believed that taking NS will raise the arginine level, which accelerates the anti-
inflammatory effect which improves the endothelial cell function. 

Factor Xa is a serine proteinase that functions principally at coagulation 
cascades. Factor Xa-like immunoreactivity has been examined in several human 
organs. Furthermore, the preferential localization to the epithelium in the nose 
and bronchus is interesting in view of the previous notion that several viruses 
targeting the respiratory tract require factor Xa-like cellular proteases for their 
replication and spread.45 A study published in the Journal of Molecular 
Science has shown that TQ, both extracted from black seeds and its pure form, 
has the ability to modulate blood coagulation in vitro. It was confirmed via 
mechanistic studies that TQ interferes with the blood coagulation by directly 
decreasing, weakly, but significantly, the activity of factor Xa in blood 
coagulation pathway and by down-regulating the downstream effects of TNF-
α, a cytokine that plays a critical role in the crosstalk between the inflammatory 
pathway and thrombosis.46 Interestingly, the methanol soluble portion of 
black cumin oil, which is prepared by compression of N. sativa seeds, showed 
inhibitory effects on arachidonic acid (AA)-induced platelet aggregation and 
blood coagulation. Compounds possessing aromatic hydroxyl and acetoxyl 
group had more potent activity than aspirin, which is well-known as a remedy 
for thrombosis.47 

It has been reported that apoptosis is programmed cell death in response to 
pathological or physiological changes, which are directed to eliminate the dead, 
mutated, or aged cell. Apoptosis is caused by viral infections leading to 
lymphocyte depletion in the host cell, and antioxidants can inhibit apoptosis, 
which is induced by viruses and can stop the viral replication in target cells. 
Thus, antiviral and antioxidant effects can be linked together.48 The antiviral 
effect of the N. sativa is related to the increasing response of CD4 cells.49 In 
a research paper, the patient with hepatitis C virus (HCV) infection, who was 
not eligible for IFN-α therapy, had received N. sativa oil (NSO) capsule (450 
mg) three times a day for three consecutive months, displayed a significant 
decrease in viral load and improvement of the oxidative stress due to 
augmented total antioxidant activity, total protein and albumin as well as 
improved red blood cell (RBC) and platelet counts. The augmented RBC 
count can be attributed to the lowering of the membrane lipid peroxide level, 
which leads to reduced incidence of hemolysis.50 By diminishing the blood 
glucose levels, it may provide a potential modulatory influence on HCV 
induced glucose intolerance. Furthermore, improvement in the lower limb 
edema also was seen.50 

Recently, it was proven that the thymoquinone activity efficiently inhibits 
the survival of Epstein-Barr virus (EBV)-infected B cells and alters EBV gene 
expression, which was explained through the high potential to induce 
apoptosis in EBV infected cells.51 TQ has not been reported to cause 
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suppression of bone marrow function.52 Ulasli et al. combined N. sativa 
extracts with the ones before infection with SARS-CoV and virus replication 
was decreased accordingly.53 

On the other hand, N. sativa plays a vital role in insulin secretion by improving 
energy metabolism in mitochondria and other intracellular pathways of insulin 
receptors.54 It can participate in rising insulin concentration and plays a role 
in the inhibition of the hypothalamus-pituitary-adrenal-axis, which leads to 
better insulin effects. Protection against infectious challenges is the primary 
function of the immune system. In response to viral infection, adaptive 
immunity is required to limit the initial spread of the virus and ultimately 
terminate viral replication. Proinflammatory cytokines induced during viral 
infection activate the hypothalamic-pituitary-adrenal axis. Activation of the 
hypothalamic-pituitary-adrenal axis is a reflection of the fact that the immune 
system is functionally integrated with the nervous and endocrine systems.55 

This alteration of insulin secretion, considered to be a stress factor in addition 
to the viral infection, will activate the hypothalamic-pituitary-adrenal axis, 
which plays an important immunomodulatory role with the elevation of 
plasma levels of glucocorticoid hormones with ability to mediate adaptive 
behavioral, metabolic, cardiovascular, and immune system effects. In 
combination with immobilization and pronounced inflammatory and 
endocrine stress response, these contribute to muscle wasting and progressive 
deterioration of metabolic and functional status, particularly in patients with 
multiple morbidities.56 

Mitochondria are the only intracellular organelles whose interior is negatively 
charged relative to the exterior.57,58 This fact can be used to address various 
compound physiological processes specifically. To this end, it was suggested 
to combine the transported compound with a positively charged ion easily 
penetrating through biomembranes. To make an ion permeable for 
membranes, its ionized atom should be surrounded by bulky hydrophobic 
residues that delocalize the electric charge of this atom.57,59,60 Such a principle 
was employed to construct mitochondria‐targeted antioxidants.60,61 Among 
them, some quinone derivatives proved to be the most active. 

Data provided evidence that miRNA-mediated regulation of cytochrome c 
oxidase (COX6C) mRNA expression in primary human bronchial epithelial 
cells and lung epithelial cells leads to apoptosis in the early stage of infection.62 

COX6C is the last enzyme in the respiratory electron transport chain (ETC) of 
mitochondria. Its main function is to convert molecular oxygen to water and 
aid in establishing mitochondrial membrane potential. The data demonstrated 
that low expression of COX6C is highly favorable for viral replication, possibly 
through reduced and longer survival of the infected cell. Decreased COX6C 
resulted in decreased caspase-9 protein release and eventually led to increased 
viral copy number. 
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COX6C is usually required by the host cell for the induction of the apoptotic 
signaling pathway and the reduction of viral numbers. According to a study 
in 2019, N. sativa inhibits the deactivated function of mitochondria induced 
by oxidative stress as indicated by retrieving cytochrome c oxidase activity in 
rats.63 

N. sativa seems to be the right drug for treating COVID-19 and different viral 
infections, but until now, no clinical trial has tested the effects as the first-line 
drug for the treatment of the new disease. 

On the other hand, it can be combined with other adjuvant therapies. 
Hyperthermia is a case in point. Hyperthermia refers to a therapeutic modality 
by which a given region of interest is subjected to temperature (T) increased 
above 40ºC.64,65 It is reported that Hippocrates stated: “Those who cannot 
be cured by medicine can be cured by surgery. Those who cannot be cured by 
surgery can be cured by fire.” (hyperthermia). “Those who cannot be treated 
by fire cannot be treated at all.”. Hyperthermia has been utilized in several 
randomized trials in cancer treatment demonstrating that when combined 
with radiotherapy, it has the potential to improve the outcomes of various 
cancers without increasing toxicity.66,67 

The major shortcoming of conventional hyperthermia is that basically, both 
healthy and abnormal cells (e.g., malignant cells), have equal biological 
response sensitivity to heat.68 To overcome this problem, a significant interest 
came to the horizon for relatively new hyperthermia modality - the magnetic 
hyperthermia (MH) or the concept of "biologically targeted magnetic 
hyperthermia. Targeted magnetic iron oxide nanoparticles (MION) are 
injected intravenously as a pro heating via an alternating magnetic field (AMF). 

It is suggested here to use the MION concept to help manage the breakout 
of COVID-19 and in combination with N. sativa. We name this as pseudo-
adjuvant magnetic hyperthermia (PAMH). 

SARS-CoV-2 has been shown to bind to angiotensin-converting enzyme 2 
(ACE 2) to enter human cells by binding via the S protein on its surface. 
During infection, the S protein is cleaved into subunits S1 and S2. The S1 
contains the receptor-binding domain (RBD), which allows coronaviruses to 
directly bind to the peptidase domain (PD) of ACE 2, and the S2 is believed to 
have a significant role in membrane fusion.69 Through the understanding of 
the ACE 2, it is expected to lead to producing antivirus or a vaccine that can 
block coronavirus infection by targeting ACE 2. 

Hyperthermia can have adverse impacts on the cytoskeleton, organelles, 
intracellular transport, and RNA processing.70 
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Table 1. Active components of Nigella sativa. 

Using PAMH has the potential of blocking the ACE 2 from binding to S 
protein and by the adverse impact on virus RNA. In addition, the elevated 
temperature is combined with NS unique pharmacological properties in 
boosting the immune system. It is a promising combination in managing the 
breakout of the COVID-19. 

Chemical Composition and the Dosage Forms 
Several complex compounds have been extracted and studied from the N. 
sativa seeds. Thymoquinone (TQ) is one of the most abundant components in 
the seed’s essential oil (Table 1). It constitutes about 30–48% depending on the 
variety of the seeds. Other components include, thymohydroquinone (THQ), 
dithymoquinone, p-cymene, carvacrol, ��-hederin, 4-terpineol, thymol, t-
anethol, α-pinene, limonene, nigellidine, and sesquiterpene longifolene. 
Additionally, the seeds are reported to contain several vitamins, and minerals 
like Cu, P, Zn, Fe and carotene, which is converted by the liver to vitamin 
A.42,71 It is of note that the N. sativa affects the anti-proliferative activity 
on human cancer and normal cells. FTIR and UV-Vis spectrometry showed 
selective anti-proliferation activity against estrogen-dependent on human 
breast cancer cells at 60°C and 2500 psi.72 

Combination of 5-fluorouracil and TQ potentiate the cytotoxic effects of the 
individual compounds and simultaneously target a broader spectrum of 
oncogenic pathways leading to an effective eradication of colorectal cancer 
cells.73 
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Thymoquinone−artemisinin hybrids were found to have an efficient and broad 
variety of biological activities combined with a low toxicity and high selectivity 
profile.74 

Most of the medicinal properties of N. sativa were explored as an orally 
provided nutritional or dietary supplement of ground seeds in tablet or capsule 
form, oil extract in soft gel capsules, or as an aqueous extract in the form 
of fluid.75 Different combinations of N. sativa powder or extract with other 
vitamins such as vitamin E are commonly sold as black seeds extract or black 
cumin oil with claims of enhancing the body’s natural defense or promoting 
healthier skin as an antioxidant. 

Bioavailability 
It is known that the bioavailability of any therapeutic agent is an important 
factor to achieve therapeutic efficacy.76 It is also known that solubility is one 
of the most physicochemical properties that proportionally impact the 
bioavailability of drugs. 

Various nanoformulation techniques such as liposomes, solid lipid 
nanoparticles (SLNs), niosomes, nanostructured lipid carriers (NLCs), and 
nanoemulsions have been explored to enhance the bioavailability and the 
efficacy of TQ. 

When the self-nano emulsifying drug delivery system of TQ was prepared, 
its bioavailability has been increased 3.87-fold in comparison to TQ 
suspension.77–80 The bioavailability of TQ has been reported to get enhanced 
5 times by SLN preparation in comparison to conventional formulations when 
tested on albino Wistar rats.81 

In an in vivo study performed on albino Wistar rats, TQ shows enhanced 
bioavailability in NLC formulation when compared to suspension by 3.97-fold 
with increased plasma half-life.82 

Safety and Toxicity 
Toxicity studies play an important role in the safety assessment of new 
therapeutic entities prior to human trials application. Several animal models 
have been proven to be predictive of toxicity effects on humans. 

The LD50 (median lethal dose) of TQ, when administered in mice were found 
to be 870.9 mg/kg and 104.7 mg/kg after oral and intraperitoneal (IP) route 
of administration, respectively. Similarly, the LD50s in rats were 794.3 mg/
kg and 57.5 mg/kg after oral and IP administration, respectively.77,83,84 The 
toxicity signs after oral administration of TQ reported difficulties in respiration 
(dyspnea) and peritonitis after injection in rats and mice.85 However, it is also 
reported that after long term administration of TQ alone or TQ-NLC causes 
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liver toxicity but at the tolerable dose, it does not affect the organ function. 
Few authors also concluded that the NLC formulation of TQ increased the 
tolerability of TQ alone in their experiment up to 100 mg/kg.85,86 

The nephroprotective effects of TQ in different pathogenic conditions have 
been reported. TQ was found to enhance the appearance of renal lesions 
resulting from various toxic agents partly by weakening reactive oxygen species 
and inflammation. TQ treatment ameliorated acute renal failure induced by 
gentamicin in rats by restoring mitochondrial function and salvaging ATP 
production.87 In the same study, it has been shown that it improves renal 
function markers such as blood urea nitrogen and creatinine.88 

Future Aspects 
Ideally, a clinical study with a subgroup of patients with COVID-19 can be 
well characterized. Supplementing with the composition like in N. Sativa will 
improve the general health of the patients. The scientific community should 
consider this information in light of previous experiments with N. sativa in the 
field of antiviral research. 

Conclusion 
N. sativa has unique properties that made it distinguished as a pharmacological 
drug. So many studies conducted since 1959 confirmed that N. sativa has a 
complex structure of more than 100 compounds, some of which have not 
yet been identified nor studied. The unique combination of these complex 
structures of volatile oils and other trace elements is believed to play a major 
role in N. sativa therapeutic effectiveness. The original research articles 
published so far have shown the potential immunomodulatory and 
immunotherapeutic potentials of N. sativa active ingredients, in particular 
thymoquinone (TQ). The immunotherapeutic efficacy of TQ is linked to its 
antitoxic, antihistamine, immunomodulatory, and anti-inflammatory 
properties. 

The immunotherapeutic efficacy of ingestion or administration of the whole 
seeds, oil, or its purified constituents should be measured by the nature of the 
disease. 

Therefore, further studies are required to explore the specific cellular and 
molecular targets of N. sativa constituents in particular TQ. TQ 
immunomodulation properties and its other health benefits exhibit promising 
potential to be used as a drug to prevent or treat the viral infection caused by 
COVID-19. 

TAKE-HOME MESSAGES 
• Prevention and case management of n-CoV 19 poses one of the 

greatest challenges to the current situation. 
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• Within N. sativa there are structural compounds that exhibit 
immunomodulatory effects, which will be harnessed towards n-
CoV19 management. 

• The main active constituent of N. sativa “TQ” demonstrates a 
therapeutic effect on immune-response with great potential to treat 
bacterial and viral infections. 

• It could also be used against many of the respiratory system symptoms 
and conditions like asthma, bronchitis, and coughing. 

• Oxidizing the iron component of N. sativa and using the fluid form 
enables pro heating and circulation via blood flow to the viral site 
destination. 

• Using PAMH has the potential of blocking the ACE 2 from binding 
to S protein and by the adverse impact on virus RNA. 
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