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Abstract

COVID19 virus, which carries genes from unrelated phylogenetic origin (such as human bat and avian) is a causative agent of
severe acute respiratory syndrome. It primarily targets the respiratory system, but can cause extrapulmonary manifestations that
can lead to severe complications and death both with and without these complications. The use of vaccines, immunotherapy, and
steroids is not considerably effective against COVID 19 virus driven manifestations because COVID 19 virus uses an unusual strategy

to cause illness by targeting cells in different tissues of human body systems presenting as a syndrome.

COVID 19 virus pandemic resulted in 20 million deaths worldwide. The use of diet preparations designed by using novel scientific
findings, as reported by Rab (2007), eradicated COVID 19 virus pandemic in Pakistan and several other global regions, saving

countless lives.

In this paper knowledge built on reported work by Rab (2007) is used to demonstrate the unusual strategy that COVID 19 virus
uses to cause illness manifestations. In addition the scientific narratives have been presented in support with suggested molecular
mechanisms, indicating that use of appropriate food preparations is an effective therapy for COVID 19 virus driven illness. This
is evidenced from the fact that Rab’s designed diet preparations helped to eradicating COVID19 virus pandemic in Pakistan and
many other parts of globe. In addition to the details previously mentioned, this paper reports several food preparations that can
enhance digestion and absorption of healing food contents. These diet preparations utilize a novel strategy to prevent COVID 19
virus driven complications, combat premature aging, accelerate natural healing and ultimately help recovering patients regain their

natural health.

Keywords: Molecular Mechanism Underlying COVID 19 Driven Illness; Epigenetics; Evolution; Food; Genes Regulatory Networks;
Natural Health

Background
COVID 19 virus pandemic is the only pandemic in which food played a critical role in its eradication. To understand the molecular
mechanisms driving COVID 19 virus driven illness, a brief detail on COVID 19 virus driven illness and the therapeutic role of food is

provided below.
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Severe acute respiratory syndrome
COVID-19 virus with unrelated phylogenetic lineages displaying unusual illness features

COVID 19 virus has genes from unrelated phylogenic origins such as from avian, human, bat. It is the causative pathogen for severe acute
respiratory syndrome. It emerged from Wuhan, China, in December 2019 and by March 2020, it was declared a pandemic. COVID 19 virus
pandemic had badly affected the medical profession, medical therapies, research, business and daily living leading an adverse influence
on mental well-being and natural health across the globe. COVID 19 virus spreads through respiratory droplets. The average incubation
period is 6.4 days, followed by a highly variable range of symptoms, varying from individual to individual, influenced by environmental
factors, that typically include fever, cough, dyspnea, myalgia or fatigue. The majority of patients experience a mild illness whereas several
others develop severe hypoxia with or without a wide range of complications that requires hospitalization and mechanical ventilation
[1-4]. So far available antiviral agents, immunomodulatory therapies with steroids, various cytokine blockers and vaccines have not been

found to be supportive unlike what has been reported [5-9]. The COVID 19 virus vaccines can induce severe complications [10,11].

COVID19 virus receptors, target tissues and pathology

Angiotensin-converting enzyme?2 (ACE2), the entry receptor for the causative COVID19 virus, is expressed in multiple extrapulmonary
tissues allowing the virus to damage tissues following the viral infection. Italsoincludes endothelial cells damage and thromboinflammation,

dysregulation of immune responses, and maladaptation of angiotensin-converting enzyme 2 (ACE2)-related pathways [12].

For this reason, although COVID 19 virus primarily targets the respiratory system, it can cause several extrapulmonary manifestations.
In addition to thrombotic complications, dysfunction of multiple organs and body systems such as myocardial dysfunction, arrhythmia,
acute coronary syndromes, acute kidney injury, gastrointestinal symptoms, hepatocellular injury, hyperglycemia, ketosis, neurologic

illnesses, ocular symptoms, and dermatologic impairment can occur alongside unusual complications [13-25].

The COVID 19 virus illness driven structural pathologies which are found in platelets and erythrocytes, alongside spontaneously
formed amyloid microclots, may be directly linked to vascular changes progression, that includes thrombotic microangiopathy, diffused
intravascular coagulation, and large-vessel thrombosis, as well as ground-glass lung opacities. This clinical picture of COVID 19 virus
strongly suggests that the virus driven illness is also a vascular disease, presenting as a syndrome that causes premature aging in many
targeted clusters of cells [26].

Indigestion and neurological involvement-the two most common COVID 19-virus-driven extrapulmonary manifestations

The manifestations of COVID19 virus are widely variable and range from asymptomatic infection to multi-organ failure and death,
depending upon the innate immune response, which is the first line of defense in the body. Pregnant women do not appear to be at a
higher risk of catching COVID 19 virus infection nor are they at a higher risk of complications caused by COVID 19 virus. There is no
evidence that the COVID19 virus can be transferred to a child during pregnancy or at the time of birth, confirming the connection of COVID

19 virus driven illness with the aging process, which accelerates in the later part of life [27].

The most common COVID19 virus driven extrapulmonary manifestations include indigestion, neurological involvement with or

without psychiatric impairment. Myocarditis is another clinical feature revealed during COVID 19 virus driven infection [27,28].

Does the presence of mitochondria-like structures in COVID 19 virus infected patients’ blood explain unusual COVID 19 virus
driven illness features?

The presence of mitochondria-like structures containing mitochondrial deoxyribonucleic acid (DNA) in the blood has been reported in

recent years, which could contribute to the distinct characteristics of illnesses experienced by COVID 19 virus infected patients [29-32].
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Collectively, mitochondrial structural dynamics are critical to the organelle’s role in both bioenergetics and crucial cell-wide signaling
events. This directly impacts the survival, death or evolution of cells toward well-adopted cell phenotypes, which explains one of the

underlying factors responsible for the unusual features of COVID 19 virus driven illness [33-35].

Oxidative stress flux shifts serve as a triggering driver for COVID 19 virus driven multifaceted adversities

Reported literature confirms that oxidative stress is a common driver triggering adversities in different organs by virus-induced
oxidative flux shifts and modulating inflammation, immune dysregulation and autoimmunity. This process causes diffuse endothelial
cells damage that affects macro-and microvascular systems, leading to micro-thrombosis with thyroid dysfunction [25,36-41]. Published
literature shows that COVID 19 virus infected patients exhibit significantly higher systemic oxidative stress than healthy individuals [39].
The level of oxidative flux shifts induced by COVID19 virus infection depends on environmental factors [4]. Clearance of hemoglobin
outside the cells in plasma, and its associated repairing and regeneration pathways are shut down upon the triggering of oxidative stress
flux shifts in COVID19 virus driven infection [42].

COVID 19 virus also targets genes regulating integral components of the plasma membrane, including carrier proteins

COVID 19 virus targets the genes regulating integral components of plasma membranes, which are involved in cations transmembrane
transport, ion channel activity, nicotine addiction modulation, copper transport, cardiac cells calcium regulation and neuronal pathways,

associated with neural functionality (such as intellectual disability and cerebellar ataxia) and the aging process [41,43-50].

Physiological characterization of COVID 17 virus driven manifestations triggered by multifaceted molecular-level genomic gaming

In physiological terms, COVID 19 virus driven illness is categorized as an endothelial disease. In this condition oxidative stress
disturbances disrupt homeostasis leading to regulatory and functional shifts. These shifts manifest as coordinated disruptions in
interconnected cellular and systemic processes including haemostasis, fibrinolysis, vasomotion, inflammation, vascular permeability and
structural integrity. Consequently, many of host’ defense mechanisms pathways transform into destructive mechanisms pathways against
host itself. These defense mechanisms of the host are tightly integrated, relying on homeostasis maintained from the cellular level up to

body’s systemic level [51,52].

At molecular level, the COVID 19 virus drives illness manifestation by switching aerobic biogenesis to anaerobiosis. This shift occurs
because the virus epigenetically disrupts metallic and energy homeostasis, which cumulatively triggers a scattered shift in pH. These
disruptions cause genetically programmed and/or unprogrammed cells death. In parallel, well-adopted cell phenotypes evolve, which
may or may not experience premature aging. Oxidative stress shifts act as primary common stimuli driving these biological, biochemical
and genetic events. This mechanism is mediated by the SOD1 (SOD1 gene encodes Cu-Zn superoxide dismutase-1 (sod1p) a major
cytoplasmic antioxidant enzyme that catalyzes the dismutation of superoxide radicals to molecular oxygen (0,) and hydrogen peroxide
(H,0,)) gene network which alters stereochemistry-driven roles of Cu-Zn superoxide dismutase (sod1p) regarding copper (Cu®*) ions and

other charged chemical species.

The stereochemistry of chemical species and their roles change under enhanced oxidative stress, particularly in response of systematic
oxidative stress shift. This alteration is a key driver for a wide range of COVID 19 virus driven infection related manifestations with

varying intensities among patients.

The underlying interplay of key drivers triggers these common medical conditions by altering the regulation of CTR1, (CTR1 gene
encodes high affinity copper transporter protein 1 (ctr1p)) SOD1 (SOD1 gene encodes Cu-Zn superoxide dismutase-1 (sod1p)), glutathione
(GSH) encoding genes and cellular cholesterol biosynthesis genes, all of which are interdependently co-regulated at transcriptional level

to sustain metallic and energy homeostasis, thereby regulating cell aging and driving cell evolution or cell death [41,44-56].
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The entry of COVID19 virus into target cells triggers a burst of oxidative fluxes that drives the inflammation response and releases
a systemic cytokines storm across multiple organs. This event interwines the immune system with body’s systemic response, leading
to genetically programmed and/or unprogrammed cell death, necrosis or evolution of well-adapted cell phenotypes with or without

undergoing premature aging.
Combined with premature aging, these mechanisms drive multifaceted pathogenesis pathways induced by COVID 19 viral infection.

Dysfunction in molecular pathways that drive metallic ions and energy homeostasis leads to generation of charged chemical species
and energy imbalances. These can act as triggering factors underlying diffuse alveolar damage with interstitial thickening, leading to

compromised gas exchange. Hypoxia is observed in the COVID 19 virus infected patients, appearing as distinct but varying phenotypes.

The outcome is reduced mitochondrial respiration, which causes abnormal metal distribution including manganese (Mn), copper
(Cu) and zinc (Zn) [57-61]. Furthermore, it provokes an inflammatory response and a burst of cytokines that drive endothelial cells

dysfunction.

A scarcity of copper supply as an outcome of dysfunctional cell membranes leads to hyperferritinemia, disrupting mitochondrial
homeostasis and shifting mitochondrial respiration from an aerobic to an anaerobic state. This anaerobic respiration facilitates reduction
of pyruvate into lactate, catalyzed by lactate dehydrogenase (LDH), a marker reported to be highly up-regulated in COVID19 virus driven
illness [59,61-64].

These reactive oxygen species (ROS)-induced mitochondrial impairments facilitate iron-dependent ferroptosis (a genetically

programmed non-apoptotic cell death) leading to tissue damage and eventually to organ failure [65-68].

Manganese superoxide dismutase (sod2p) (an enzyme which is found in mitochondria that converts superoxide to the less reactive
hydrogen peroxide (H,0,), which can freely diffuse across the mitochondrial membrane) is critical for entering the genetically programmed
glucose growth phase under aerobic condition, and initiating apoptosis by altering cell energy dynamics and affecting cell’s energy-
redox balance. Conversely, intermembrane space Cu-Zn superoxide dismutase (sod1p) is critical for buffering mitochondrial integrity
which is a frequent target of oxidative stress. Heat shock proteins (Hsps) such as heat shock protein 70 (Hsp70), is overexpressed in the
targeted cells of COVID 19 virus infected patients’ tissues. Under hypoxia condition with copper scarcity, this overexpression exacerbates
energy crisis due to heat shock protein 70 (Hsp70)’s functional dependency on adenosine triphosphate (ATP), which ultimately exhausts
host cells’ adenosine triphosphate (ATP) pool. Consequently, heat shock proteins’ (Hsp) functionality halts. This is partly due to altered
stereochemistry and shifting energy states that alter roles of precursors and target molecules. For example, heat shock protein 70 (Hsp70)
fails to facilitate the processing and mitochondrial relocation of manganese superoxide dismutase (sod2p) preventing it from acquiring
its functional enzymatic activity [44,45]. Mitochondrial integrity is lost when COVID 19 virus driven metallic ion supply responsible
for modulating SOD1 driven genes’ network in diseased patients’ cells undergoes restriction. This restriction stems from differential
energy generation statuses coupled with scattered bursting oxidative fluxes that can alternately switch genes’ networks affecting the
cellular cholesterol biosynthesis by disturbing metallic ions homeostasis. Because copper (Cu)and iron (Fe) levels mutually regulate
physiological equilibrium, glutathione (GSH1) encoding genes’ activities are necessary to maintain copper (Cu) level and load copper
(Cu) to Cu-Zn superoxide dismutase (sod1p). Cu-Zn superoxide dismutase (sod1p) can affect life span and fate of cells by virtue of shifts
in its stereochemistry between holo-Cu-Zn superoxide dismutase (holo-sod1p), such as (Cu?*) loaded molecular form possessing enzyme

activity and apo-Cu-Zn superoxide dismutase (apo-sod1p), such as (Cu?*) deficient molecular form, lacking enzyme activity.

Consequently, this process delays genetically programmed cells’ death and fosters the evolution of well- adapted cell phenotypes;
many of them experience premature aging, which is revealed by the appearance of amyloid protein structure such as micro-clots [23,69-
79].
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Charged chemical species modulate COVID19 virus driven illness adversities

Iron (Fe) ions are one of the key factors modulating the adversity of COVID19 virus driven COVID 19 driven illness. Sustained copper
(Cu) supply helps the body fight COVID 19 virus driven illness but its effect is nullified by excessive intake of zinc (Zn) which inhibits
copper (Cu) absorption [43,61,80-103].

The release of oxidation flux bursts destabilizes plasma membranes, altering permeability and creating pores based on the intensity
and type of charged chemical species. In certain cases, these species destroy membrane structures and alter genes regulatory operation
networks’ paradime by damaging transport systems for oxygen radicals and metallic ions including copper (Cu); because these transport
systems depend on the content and stereochemistry of cholesterol molecules present in cell membranes. These cellular events ultimately
confer altered roles to chemical species, particularly charged ones, under non-physiological conditions. Under hypoxia conditions,
particularly with enhanced oxidative stress and a limited copper (Cu) supply, Cu-Zn superoxide dismutase loses its dismutase activity and

gains peroxidase activity, further intensifying COVID 19 virus driven adversities [41,44-56,104,105].

Reasons for COVID19 virus infection driven dysbiosis and its associated consequences

Under the proposed model, COVID 19 virus infection associated-dysbiosis likely occurs due to shifts in oxidative stress and pH alongside
with increased competition for sequestering electrolytes, including metallic ions. These factors alter the normal flora and gut physiology,
often increasing intestinal movement. Consequently, this triggers indigestion and neuropsychiatric manifestations, which are two of the

most common features of COVID 19 virus driven illness [37,106-112].

The presence of free mitochondria outside the cell in COVID19 virus infected patients helps regain Cu-Zn superoxide dismutase (sod1p)
and manganese superoxide dismutase (sod2p) activity. This occurs when there is an ample supply of metallic ions, particularly copper
(Cu) ions, which help to regain redox homeostasis, that in turn, facilitates iron (Fe) ions reloading at their active sites while stabilizing
gradient equilibrium balance-between ferrous and ferric ions. This regained gradient equilibrium balance between ferrous and ferric ions

gradually restores energy homeostasis and delays the premature aging process. Here is where the role of diet comes in.

Post-COVID syndrome or long COVID and its underlying mechanism

The continuation of a variety of heterogeneous symptoms lasting beyond the standard phase of COVID 19 virus driven illness is
categorized as post-COVID syndrome (PCS). PCS is mainly characterized by musculoskeletal, pulmonary, digestive and neurological

involvement, including depression.

Long COVID may occur due to long-term organ damage, likely resulting from a diminished repair or regeneration process. This
diminished repair or regeneration process appears to be triggered by specific pathological events following the initial illness, which
in turn could contribute to the later expression of a wide range of symptoms. The affected organs influence systemic function of body
by triggering oxidative stress shifts alongside specific, long-lasting inflammatory and autoimmune pathways; these drive cellular and
systemic events in Long COVID 19 patients in a heterogeneous manner, appearing as diverse symptoms with varying intensity and levels of
COVID-19 virus driven illness severity for which bodies of infected individuals are differently prepared to respond. Diet plays a significant

role in modulating course of COVID 19 virus driven illness, preventing COVID 19 virus driven illness and other diseases [108,113-119].

Nutritional interventions as a therapeutic strategy for COVID19 virus driven illness

In simple words, Cu-Zn superoxide dismutase (sod1p) and metallic ions derived from food or other dietary sources can be absorbed
into blood and enter cells. This supporting finding was reported by Culotta and associates [120-123].
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Literature reports that the SOD1 gene, which encodes for Cu-Zn superoxide dismutase (sod1p) and the CTR1 gene which encodes for
copper transporter 1 protein (ctrlp) are part of same gene regulatory network. These genes, lying in the same gene regulatory network,
undergo reciprocal regulation in response to copper (Cu) concentration gradient levels dependent manner modulated by iron (Fe)-
copper (Cu) associated and dissociated ionic equilibrium balance gradient shifts modulating the oxidative stress shifts via transcriptional
feedback mechanism. This concept demonstrates that physical, chemical and biochemical stimuli or biological events can alter the effects
of mutations that impair the function of essential genes operating within the same regulatory network. This process can enhance the
activity of weaker genes (low expressing genes). When biochemical reaction cascades function under stress conditions, their framework
alters. Rab (2007) revealed that, under stress conditions, the operational regulation of gene networks’ pathways and ongoing biochemical
reactions modifies their functional, chemical and biochemical potentials, targets and consequences. For example, under stress conditions,
yeast cells with del CTR1 gene (that encodes for copper transporter 1 protein (ctrlp)) can regain wild type levels of viability when
copper (Cu) ions are sufficiently supplied to Cu-Zn superoxide dismutase (sod1p) by the Lys 7/CCS gene’s product. This recovery occurs
by Lys 7/CCS gene’s product even though Lys 7/CCS is typically down-regulated or inactive in non-functional or in absence of CTR1 gene
that encodes for copper transporter 1 protein (ctrlp). This restoration of activity of the SOD1 gene (that encodes for Cu-Zn superoxide
dismutase (sod1p)‘s product, a protein that binds copper (Cu) and zinc (Zn) ions in its molecular structure, and destroys free superoxide
radicals including those generated by electron transport chain (respiratory chain) in absence of CTR1 gene, which encodes for copper
transporter 1 protein (ctrlp), a cell membrane protein that is a high affinity membrane copper transporter; such as Cu-Zn superoxide
dismutase (sod1p) molecules acquiring their multifaceted chemical and biochemical potentials involving stereochemistry and enzymatic
activity with their shifts between dismutase and peroxidase activity enabling the knockout yeast cell populations to regain the survival

strength against the stressor in a manner similar to that observed in wild-type yeast strains.

These findings question the credibility of traditional understanding of the relation among protein dysfunction, cell survival and
disease. It also underscores the complexity of genomic operations and biochemical processes, which may be governed by genetically
and/or epigenetically preprogrammed biochemical cascades alone or modulated in combination with environmental and dietary drivers.
These drivers act upon universal evolutionary capacitor switch, such as SODI gene encodes for Cu-Zn superoxide dismutase (sod1p)
- Cu-Zn superoxide dismutase (sod1p) (SOD1-sod1p) switch driving regulatory circuit through universal evolutionary switch complex
such as SOD1 gene encodes for Cu-Zn superoxide dismutase (sod1p)-Cu-Zn superoxide dismutase (sod1p) (SOD1-sod1p) switch complex
acted upon by modulators in parallel which drive evolution of the healthy or unhealthy poorly-adopted or well-adopted cell phenotypes
influencing the trajectory of disease and recovery. These findings confirm the presence of universal evolutionary capacitor switch, such
as SOD1 gene encodes for Cu-Zn superoxide dismutase (sod1p)-Cu-Zn superoxide dismutase (sod1p) (SODI-sod1p) switch driving
regulatory circuit through universal evolutionary switch complex such as SOD1 gene encodes for Cu-Zn superoxide dismutase (sod1p) -
Cu-Zn superoxide dismutase (sod1p) (SOD1-sod1p) switch complex playing multifaceted roles, which includes deciding cells’ fate, their
evolution and regeneration potentials, sensing and transmitting triggered consequences of homeostasis shifts driving stimuli across the
cells, modulated by the fluctuation in functional genes operational networks altering the impact of genes’ mutations including deletions

while modulating the metabolic cascades in genetically and/or epigenetically preprogrammed and unprogrammed driven manner.

SOD1 gene, which encodes for Cu-Zn superoxide dismutase (sod1p), a major cytoplasmic antioxidant enzyme that catalyzes the
dismutation of superoxide radicals to molecular oxygen and hydrogen peroxide and the CTR1 gene which encodes for copper transporter
1 protein (ctrlp) that acts as a high affinity membrane copper transporter, are part of same gene regulatory network, undergo reciprocal
regulation in response to copper (Cu) concentration gradient levels dependent manner modulated by iron (Fe)-copper (Cu) associated
and dissociated ionic equilibrium balance gradient shifts modulating the oxidative stress shifts via transcriptional feedback mechanism.

Genes involved in glutathione (GSH) biosynthesis lie upstream of pathways that reciprocally regulate intracellular biosynthesized
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cholesterol and vitamin D biosynthesis in the presence of sunlight, which in turn modulate respiration modes, energy demands, cell
aging and cell fate in genetically and/or epigenetically preprogrammed manners and also in genetically or epigenetically unprogrammed
manners in response to unusual stimuli sensed as altering oxidative stress flux release, driving shifts in energy demand varying from
cell to cell over time such as fluctuating oxidative stress seen in case of COVID 19 virus driven illness manifestations and in various
neurodegenerative diseases whereas scarcity of free molecular oxygen (0,) and copper (Cu) ions sustainable supply are the key drivers to
modulate the course of illnesses, by affecting the immune functions, regulating the responses against the driving stimuli such as oxidative

stress and free iron (Fe)- catalyzed manifestations, augmented by presence of nonphysiological hemoglobin [32,44-50,73,97,124-143].

COVID 19 virus driven illness manifestations present a syndrome whose course is governed by multiple virulence factors. These
virulence factorsinterfere with biological including genetical pathways at variouslevels causing a diverse and varyingillness manifestations’
severity in different patients. For multiple reasons, including fluctuating oxidative stress distorting cellular homeostasis across the
physiological systems with altered and varying nutritional requirements, drugs, vaccines steroids administration and immunotherapy

have been found ineffective in curing COVID19 virus driven illness manifestations [144].

Food is known for its prophylactic and therapeutic role since ages [145-156]. A few diet preparations have been proven to cure
COVID 19 virus driven infection without causing complications, minimizing death rates and eradicating COVID19 virus driven illness
in Pakistan and other regions of globe; meanwhile, COVID19 virus pandemic has caused over 20 million deaths. Other diet preparations
played a significant role in preventing consumers from expressing COVID19 virus driven illness symptoms while decreasing the risk of
malnutrition [148,151-156]. The role of antioxidants in reducing COVID 19 virus driven illness incidences has already been established
[19,20,75,76,110,157-171]. Food has various modes of action which affect the course of illnesses, including COVID19 virus driven illness.
As already known, food provides nutrition, bioactive molecular species, beneficial microorganisms, energy and a huge range of chemical
and biochemical species which cannot be obtained from non-biological sources, including those which cannot be synthesized or are
unstable outside living systems. The food processing governs digestibility and absorption potential of food ingredients. Furthermore,
the absorbed bioactive food components from biologically originated natural ingredients can alter natural roles of molecular species in
living systems, including human bodies [147,152]. For instance, beta-methylamino-L-alanine (BMAA) which is known chelator of copper
(Cu), zinc (Zn), nickel (Ni) ions etc. can also pass brain-blood barrier; it occurs in nature in a bound form within the family of hybrid
non-ribosomal peptide-polyketide secondary metabolite called paenilamicins. These peptides are produced by the honey bee intestinal
pathogen Paenibacillus larvae by a hybrid nonribosomal peptide/polyketide synthase (NRPS/PKS) [172-174]. Upon entering in blood
through food, it crosses the blood-brain barrier. In brain, it interferes with ability of neosynthesized melanin to trap heavy metals, making

it more sensitive to 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) degradation.

The binding of beta-methylamino-L-alanine (BMAA) to neosynthesized melanin could lead to an alteration of the melanin polymer,
thereby making it less effective for trapping heavy metals or more sensitive to 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)
degradation [175-177]. The auto-oxidation process of catecholamines is considered to be a major source of neuromelanin. The substrate
involved in this oxidative polymerization is either norepinephrine in the locus coeruleus or dopamine in most other brain areas.
Dopamine is an essential neurotransmitter that is involved in striatal control [178-182]. Melanogenesis (neuromelanin synthesis) is
a neuroprotective mechanism that prevents the accumulation of dopamine-oxidation products like cyclized quinones (DA o-quinone,
aminochrome and 5,6-indolequinone). Beta-methylamino-L-alanine (BMAA) can disrupt this pathway. Furthermore, beta-methylamino-
L-alanine (BMAA) can facilitate the generation of excess metabolites from catecholamines catabolism while disrupting iron distribution
[183]. These metabolites participate in oxidation processes that induce mitochondrial dysfunction, free-radical accumulation, lipid
peroxidation, abnormal protein degradation, alteration and aggregation of a-synuclein into neurotoxic oligomers. Consequently, this leads
to an early neuronal aging common to several neurodegenerative pathologies [184-188]. The disbalance in iron distribution can trigger a
shift in SOD1 gene regulatory network’s operation, switching the cell’s fate from apoptosis to accelerated apoptosis, unprogrammed cells

death, or evolution of well-adapted cells phenotypes with or without premature aging.
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The molecular mechanism narrated above demonstrates a simple example of how consuming bioactive molecules can alter the innately
functions of various molecules participating in human physiological pathways. Under specific conditions, this alteration can shift healthy
physiology into pathological events. Consequently, utilizing food as an agent for adjuvant therapy offers a novel approach to advancing

our current knowledge [147].

It has already been established that ginger fortified honey mixture and chicken nutrifortified broth, when administrated appropriately,
can cure COVID19 virus illness manifestation without causing everlasting complications [148,152,154-156]. Dextrin present in honey
helps to improve the absorption of the minerals including copper (Cu), zinc (Zn), magnesium (Mg) present in it. As previously mentioned
[189], this enhanced absorption helps to restore Cu-Zn superoxide dismutase (sod1p) and manganese superoxide dismutase (sod2p)
activity by providing an ample supply of metallic ions. Specifically, delivering copper (Cu) ions to free extracellular mitochondria in COVID
19 virus infected patients enables cells to regain redox homeostasis. This, in turn, helps restore iron to its specific active sites while
stabilizing gradient equilibrium balance between ferrous (Fe*?) and ferric (Fe*®) ions. This mechanism highlights the critical role of diet
in patient recovery [29,106].

Dietary fructose (primarily from fruits and honey) and/or endogenously produced fructose (via the polyol pathway) shifts cellular
metabolism focused on aerobic breakdown of glucose towards breakdown of fructose under a limited oxygen supply, generating lactate,
fatty acids and glucose. The first two can be used to provide energy, whereas glucose can be converted into glycogen. By shifting the
energy production burden from the mitochondria to glycolysis, fructose reduces oxygen (0,) demand to aid survival under low-oxygen
(0,) situations. This metabolic shift helps COVID 19 virus infected patients to deal with an energy crisis, besides protecting them from

mitochondria-driven adversities [190-192].

D-Mannose which is not naturally found in blossom honey but occurs in honeydew honeys depending on their botanical and
geographical origin, acts as a V-ATPase inhibitor to suppress the generation of inflammatory cytokines; when combined with ginger (a
source of anti-inflammatory agents), regular consumption of this fortified honey mixture offers a novel approach to combating COVID 19

virus driven manifestations in COVID 19 virus infected patients and achieving a natural cure [193-196].

Beta-methylamino-L-alanine (BMAA) present in honey, which is a known chelator of copper (Cu), zinc (Zn) and nickel (Ni), helps

restore metallic ions and energy homeostasis upon consumption, thereby preventing COVID 19 virus driven complications [172-174].

Honey contains a wide range of microorganisms and bioactive chemical and biochemical species, with offering the potential to preserve

them in a protected format until they are delivered to the target tissues [194-197].

Kosher or halal, grass-fed chicken (slaughtered by cutting the artery in chicken’s neck to bleed until the body’s blood is completely
removed) with skin is used to prepare chicken nutrifortified broth. Blood is a rich source of hemoglobin and iron; together, they have an
enhanced potential to be absorbed in human gut and enter in blood where they can intensify the adversities of COVID 19 virus infection
[106,144,198-201].

As previously discussed, the eradication of COVID19 virus pandemic in Pakistan and globally confirms that certain food combinations
have prophylactic and therapeutic roles. Dietary interventions not only shield individuals from general illness but also provide protection
against COVID 19 virus driven illness manifestations as well as facilitate recovery while reducing long-term complications and mortality

rates.

This understanding of knowledge raises questions regarding the findings of Schlessinger., et al. (2011), which indicate a mutual

relation among protein defects, cells survival and disease [202].
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Digestion and absorption

The digestion and absorption of food, one hand, depend on its type, its physicochemical nature, its composition, structural architecture
and processing, alongside on its microbial flora and their cumulative activities. On the other hand, the function of human digestive system,
the body’s microbial flora, in addition to an individual’s genome profile and life history including dietary habits play a critical role in

modulating personal digestion and absorption potentials.

Diet preparations that augment digestion and absorption

The following are a few diet preparations which augment the repairing and recovery process in COVID 19 virus infected patients, while

also protecting them from premature aging and various other complications.

Constipation or diarrhea with or without mouth inflammation

To augment the roles of epigenetically driven biological events such as those involving SOD1, genes encoding GSH and CTR1 coupled
by genes regulating cellular cholesterol biogenesis through their directly and indirectly dependent metabolic batteries co-regulated
epigenetically in parallel through their products driven or product dependent feedback mechanism and metallic ions homeostasis status
involved in modulating the innate repairing processes facilitating recovery, the presence of specific digestible form of bioactive molecules
and beneficial microorganisms are required in diet. For the same reason, constipation or diarrhea, the consequences of indigestion
further distort homeostasis and cause intestinal microbial imbalances. These consequences of COVID 19 virus infection must be managed
to prevent worsening COVID 19 virus driven manifestations and associated complications. In most of the cases, these complications are

the outcome of inappropriate therapy.

As previously mentioned, the administration of a ginger fortified honey mixture and chicken nutrifortified broth helped eradicate
the COVID 19 virus pandemic globally. Consequently, World Health Organization (WHO) declared the end of COVID 19 global health
emergency on 4" May 2023 [148,152,154-156].

Oily sweet milk preparation for constipation

To resolve constipation, take 250 ml of fresh, pasteurized, or Ultra-High-Temperature-treated (UHT) milk and heat it to 50°C (a
temperature tolerable to the touch). Add 25 ml of corn oil and % tea spoon brown sugar to the lukewarm milk, then mix well to prepare
oily sweet milk preparation. Ask the patient to take 2-3 sips 3-4 times a day until the issue is resolved. In cases of severe, uncontrolled

diabetes, serve 4-5 sips of oily milk preparation without added brown sugar to the patient, 2-3 times daily until the constipation resolves.

This preparation provides nutrients, important metallic ions, microorganisms, secondary metabolites with buffering potential. All of
these are suspended within an emulsion, augmenting their absorption and normalizing human digestive physiology. These therapeutic

features are missing in medicated laxative preparations.

Give small slices of fresh tomatoes (Solanum Iycopersicum), unpeeled cucumber (Cucumis sativus), carrot (Daucus carota subsp. sativus)
and beets (Beta vulgaris). If the patient is too lethargic to chew the vegetable slices, blend them into a suspension. This can be given to
all the recovering COVID19 virus infected patients who do not have diarrhea. Additionally, bananas (Musa acuminata, Musa balbisiana),
grape (Vitis vinifera) paste (prepared by mashing deseeded grapes (Vitis vinifera) in a blender for 2-3 minutes at 1-2 minutes intervals),

and mashed potatoes (Solanum tuberosum) can be given to all recovering COVID 19 virus infected patients.

Biologically tailored yogurt and sweet basil seeds preparation: For patients with diarrhea, mouth inflammation, both or neither

Take 150 ml of fermented yogurt, preferably prepared without removing cream, as described by Rab (2018) [148] or sold by an
internationally validated organic brand. Add 100 ml of potable water or boiled water, as described by Rab (2019) [149]. Finally, blend
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the mixture for 2-3 minutes in a glass jar blender, or beat it for 3-5 minutes in glass vessel. Take out the contents and place them in a
wide-mouth glass vessel. Add % teaspoon of sweet basil seeds (Ocimum basilicum), stir well with a wooden spoon, and leave at room
temperature for 6-8 hours. Give biologically tailored yogurt and sweet basil seeds preparation 2-3 times a day to recovering COVID 19

virus infected patients. This applies whether they have diarrhea, mouth inflammation, both or neither symptoms.

Biologically tailored yogurt and sweet basil seeds preparation acts as an emulsion with multifaceted characteristic features. It provides
chemical and biochemical entities that serve as functional carrier molecules, in addition to contributing in other roles, provides nutrients
and secondary metabolites while augmenting their adsorption process in a biologically sustainable form. This process boosts body repair
mechanisms and hinders premature aging, particularly in COVID 19 virus targeted cells, by intercepting biological events at epigenetic
level in parallel [203-205].

Multiple food preparations for nausea coriander mint and garlic paste

Take 100g each of fresh coriander leaves (Coriandrum sativum) and fresh mint leaves (Mentha piperita) and wash them with potable
water. Take 2-3 cloves of garlic (Allium sativum) and peel them. Take 3 pinches of cumin, (Cuminum cyminum) % teaspoon of salt, 2-3
pinches of dried ginger (Zingiber officinale) powder and 9 pinches of brown sugar. Grind all the ingredients, preferably using a wooden
or stone mortar and pestle or in a glass jar grinder. Soak 9-12 tamarind seeds (Tamarindus Indica) with pulp in 20 - 50 ml of potable
water for 30 minutes. Remove the seeds and place tamarind pulp in a small airtight glass jar. Pour coriander mint and garlic paste in the
glass jar containing tamarind pulp, mix the contents well to form coriander mint and garlic sauce. Refrigerate the sauce until use. Mix %
teaspoon of coriander mint and garlic sauce with 75 ml of naturally fermented yogurt. Serve 3-5 tablespoons of this diet preparation to

the recovering COVID 19 virus infected patients 3-5 times daily.

Mashed potatoes mixed with coriander mint and garlic sauce

When the patient can tolerate semi-solid food, mashed potatoes (Solanum tuberosum) (the recipe is given elsewhere) mixed with

coriander mint and garlic sauce can be given 2-3 times a day to the patient.

To prepare mashed potatoes, boil 5-10 potatoes (Solanum tuberosum) until they become tender. Peel them and crush them to make

semi-solid paste. Add 1 teaspoon of salt, % teaspoon of black pepper (Piper nigrum) and % - 1 tablespoon of olive oil and mix well.

Mashed potatoes mixed with coriander mint and garlic sauce and mushroom paste

Once COVID 19 virus infected patient begins tolerating mashed potatoes mixed with coriander mint garlic sauce, add mushroom paste
(mushroom mix, recipe provided below) to mashed potatoes mixed with coriander mint and garlic sauce and serve this diet preparation

to the recovering patient once to twice a day [206].

To prepare mushroom paste, grind 5 - 10 mushroom (Agaricus bisporus) (either brine-tinned or mushrooms boiled in brine) using a

wooden or glass mortar and pestle. Pour the paste into an airtight glass bottle and store it in the freezer.

To prepare boiled mushrooms in brine, place 10 - 12 mushrooms in a pan and add enough potable water to submerge them completely.
Add 1-2 teaspoons of salt, mix well and heat the pan. Allow the water to boil on a low flame until mushrooms become soft. Drain the brine

and store the mushrooms in an airtight glass bottle under frozen conditions until use.

The food systems described earlier constitute different culinary categories. For example, coriander mint and garlic sauce mixed with
yogurt forms a nutritious, emulsion-based-multifaceted appetizer. Mashed potatoes are categorized as a simple semi-solid nutritious

food. In contrast, mashed potatoes mixed with mushroom paste are considered a complex semi-solid nutritious food. When mixed with
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multifaceted appetizer like coriander mint and garlic sauce, this combination exhibits a blend with digestion-boosting properties within a
rich nutritious background. In addition to providing essential metallic ions, other micronutrients, secondary metabolites and prebiotics,
it delivers naturally originated biological functional carrier molecules and other natural bioactive molecules capable of making instantly
absorbable complexes. Furthermore, these preparations boost the secretions like gastric juice, adjust pH and relax muscles and nerves.
Ultimately, the use of these food preparations provides a novel strategy to deal with the causes triggering nausea in recovering COVID 19

virus infected patients [207].

Sweet tamarind sauce

Sweet tamarind (Tamarindus Indica) sauce preparation is another diet preparation that can be paired with nutritious foods to relieve
nausea. Take 3% cup of tamarind pulp with seeds in a glass vessel and soak it in potable water for half an hour. Remove the seeds to prepare
tamarind paste. In a steel pan, add 100 ml of potable water, %2-2 tablespoons of brown sugar, 3-5 fenugreek (Trigonella foenum-graecum)
ground seeds after freshly grinding in a mortar and pestle, 2-3 pinches of dried ginger (Zingiber officinale), ¥4 teaspoon of roasted cumin
and chilli mix (recipe provided elsewhere). Heat the brown sugar spicy mix for 7-10 minutes over low heat. Transfer tamarind paste and
heat until it reaches the desirable consistency. Transfer the paste to an airtight glass vessel and store under refrigerated conditions until
use [208-211].

Sweet tamarind sauce mixed with a yogurt and potatoes base

To prepare the roasted cumin and chili mix, place 2-3 teaspoons of cumin (Cuminum cyminum) and 1 red dried round chilli (Capsicum
annuum) (capsicum species) onto a preheated roti pan such as a wok or tawa (a large round, slightly concave frying pan used in South Asia
for preparing roti and other flatbreads). Stir the mixture continuously with a wooden spoon over low heat until the spices turn brown and
start releasing a strong aroma. Finally, grind the mixture into a fine powder and store the cumin and chili mix powder in an airtight glass

container at room temperature.

Take 250 ml of fermented, full-cream yogurt prepared according to Rab (2018) [148], or use an internationally validated organic
yogurt brand free from preservatives. Add 100 ml of potable water or boiled water, as described by Rab (2019) [149]. Next, add 1/4
teaspoon of roasted cumin and chilli powder, 1-2 teaspoons of sweet tamarind sauce and 5 pinches of black pepper. Finally, blend the
yogurt mix for 2-3 minutes. Add 34 to 1 cup of small, cubed boiled potatoes to the yogurt mix and stir well with a wooden spoon. Leave
it at room temperature for 2-3 hours. Serve this diet preparation 2-3 times a day as a small meal to a patient recovering from COVID19

virus infection. The sweet tamarind sauce mixed into the yogurt and potatoes base can be stored for up to 48 hours in the refrigerator.

Salty sweet and sour sweet potatoes with or without sweet tamarind sauce

As an alternative, boil 5-7 sweet potatoes (I[pomoea batatas) until soft. Peel them and cut them into small pieces. Add %-3% teaspoon
of salt and fresh lemon juice, and mix well. Leave the mixture for 2-3 hours at room temperature. Serve these salty sweet and sour sweet

potatoes, with or without sweet tamarind sauce to a recovering COVID 19 virus infected patient 1-2 times a day [212].

Sweet tamarind sauce mixed with a yogurt and potatoes base constitutes a suspension-based food system with a strong buffering
potential. Furthermore, it provides an excellent source of prebiotics, secondary metabolites, metallic ions. It also delivers biologically
originated chemical and biochemical functional carrier entities including complexes-forming entities that are readily absorbed into the
bloodstream. Many of these chemical and biochemical species can cross the blood-brain barrier to nourish the body and perform other

vital functions.

Sweet tamarind sauce mixed with a yogurt and potatoes base plays a significant role in attaining homeostasis, boosting defense
mechanisms, and repairing physiology of gut and microenvironment. Furthermore, it enriches the gut with prebiotics, making it resistant

to pathogens and preventing them from accessing target cells and enabling this mixture to act as an oral vaccine.
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Salty sweet and sour sweet potatoes, with or without sweet tamarind sauce, form a fortified, semisolid-food system. This system
provides a rich source of energy, secondary metabolites and other essential nutrients. They include the minerals that can be easily
digested and absorbed into the bloodstream in presence of chemical and biochemical functional carrier entities, helping to relax muscles

and nerves by reducing inflammation triggered by oxidative stress shifts.

Tomato garlic and onion mix

To prepare the tomato garlic and onion mix, take 5 ripe tomatoes (Solanum lycopersicum) freeze them [213], and then thaw them.
Peel the tomatoes and add the peeled tomatoes with their juice/drip to 3 garlic cloves, 2-3 pinches of dried ginger powder, 2-3 fenugreek
seeds powder (after freshly grinding in a mortar pestle), % teaspoonful cumin powder (after freshly grinding in a mortar pestle), 1/4
cup of spring onion (Allium fistulosum bulb only), and 75-100 ml of water in a glass jar grinder. Grind the mixture to form a fine paste.
Pour the tomato garlic and onion paste into a steel pan, add 34 to 1 teaspoon of salt, 1-2 teaspoons of brown sugar and 3-5 tablespoons
of naturally fermented vinegar. Heat over a low flame until the consistency thickens into a tomato garlic and onion sauce paste. Pour the
paste in airtight glass bottle and store it in the refrigerator. Tomato garlic and onion mix can be stored for two weeks in the refrigerator

and for six months in the freezer.

A tomato garlic and onion mix with different blends

Post COVID 19 virus infected patient can consume a tomato garlic and onion sauce mixed with a coriander mint and garlic sauce. This

can be served over mashed potatoes mixed with mushroom paste or without mushroom paste 2-3 times a day as a snack.

This tomato garlic and onion sauce provides an additional source of secondary metabolites and essential metallic ions. Besides acting
as a strong appetite stimulant, it boosts gastric secretions and relieves nerve and muscle tension. Furthermore, freezing tomatoes induces
a stress response in the tomatoes, that enhances the release of stress-combating chemical and biochemical entities. Upon consumption,
these entities support repair systems in recovering COVID 19 virus infected patients while hindering the premature aging process in virus
targeted cells [214-217].

Sour salted dried ginger pickled in lemon juice

Pickled in lemon juice, sour salted dried ginger is helpful for relieving nausea especially in a patient recovering from COVID 19 virus
infection [152].

Drinks beneficial for recovering COVID 19 virus infected patients
Herbal milk tea infusion

To prepare an herbal milk tea infusion, take 1% cup of potable water, add 1-inch-long cinnamon, (Cinnamomum zeylanicum) (dalchini)
after breaking into small pieces. Add 1-2 true cardamom pods (Elettaria cardamomum) after opening their shells, 1-2 pinches of dried
ginger, % - 1 teaspoon of brown sugar and 3-5 fresh mint leaves (Mentha piperita). Heat the herbal mix on a low flame until its volume
reduces by half. Next, add 1 cup of milk either 1-2 tea bags or 1 - 1% teaspoons of tea dust. Continue heating on a low flame for 25-35
minutes. Strain the infusion and serve 2-3 sip of sieved herbal milk tea infusion to the recovering COVID 19 virus infected patient at least

twice a day.

As a food system rich in secondary metabolites, an herbal milk tea infusion acts as a modified emulsion with anti-inflammatory
potential. It relaxes muscles and nerves while providing stress-relieving prebiotics and bioactive chemical and biochemical entities to

nourish the body.
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Fortified salty and sweetish strawberry drink

To prepare a fortified strawberry diet preparation, freeze % cup of strawberries (Fragaria x ananassa) [213]. Add ¥z teaspoon of salt
and 1-1%: teaspoons of brown sugar to the frozen strawberries. Mix the salt and brown sugar with the frozen strawberries using a wooden
spoon and allow them to thaw naturally at room temperature. Next, blend the strawberry salt and sugar mix for 4-5 minutes in a glass jar

blender, using intermittent intervals of 1-2 minutes. Let the blended strawberry salt and sugar pulp sit at room temperature for 4-5 hours.

Pour the strawberry salt and sugar pulp into an airtight glass container, add 750 ml of potable water and 1-1%: teaspoons of sweet basil
seeds (Ocimum basilicum), and mix well with a wooden spoon. Store the strawberry salt sugar and basil seeds mix at room temperature
for 3-4 hours to allow fortified salty and sweetish strawberry drink to form. Finally, pour fortified salty and sweetish strawberry drink
into an airtight glass jar and refrigerate it until use. The fortified salty and sweetish strawberry drink can be stored in the refrigerator for

up to 2 days or in a frozen state up to six months.

Serve the fortified salty and sweetish strawberry drink to the recovering COVID 19 virus infected patient 2-3 times a day. To resolve
sleeping disorders, particularly in recovering COVID19 virus infected patients, mix the fortified salty and sweetish strawberry drink with

fresh lemon juice of 1-2 lemons (Citrusxlimon) and serve it 2 - 2% hours before bedtime.

The fortified salty and sweetish strawberry drink is a suspension containing suspended fibre and small seeds that generate friction
while passing through gut. This process removes damaged cells and microorganisms, making the gut microenvironment better adapted
for augmented digestion and absorption while relaxing muscle and nerves. Furthermore, the fortified salty and sweetish strawberry drink
carries a wide range of bioactive molecules including functional carrier molecules for sequestering metallic ions and other chemical and
biochemical species. These cumulatively play a key role in regaining homeostasis and boosting repairing mechanisms, thereby hindering

the premature aging process in targeted cells, particularly in the COVID virus driven infection recovering patients [218-221].

Fortified sweet apricot drink with or without fresh lemon juice

To prepare a fortified sweet apricot drink, wrap 7-9 washed apricots (Prunus armeniaca) in jute fabric for 3-4 days until the fruits are
fully ripe. This process utilizes trapped ethylene to accelerate ripening, generate stress metabolites, and activate the release of stress-
combating gene products like glutathione (GSH) and Cu-Zn superoxide dismutase (sod1p). Additionally, it promotes the leaching of

nutrients, pigments and other bioactive compounds [213,222-226].

Cutripe, unpeeled apricots (Prunus armeniaca) into small pieces with a knife and place them in a glass jar. Add 1-2 teaspoons of brown
sugar and mix the ingredients with a wooden spoon. Let the apricot pieces and brown sugar mix sit at room temperature for 30 minutes.
Next, blend the apricot pieces and brown sugar mix for 1-2 minutes using intermittent intervals of 1-2 minutes. Pour the apricot and
brown sugar mix into an airtight glass vessel and leave it at room temperature for 3-4 hours. After sitting, blend apricot and brown sugar
mix again for 4-5 minutes, pausing for 1-2 minutes at intermittent intervals. Add 750 ml of chilled potable water and 1-1% teaspoons of
sweet basil seeds (Ocimum basilicum) to apricot and brown sugar mix. Stir the contents for 1-2 minutes then let it sit at room temperature

for another 3-4 hours to allow fortified sweet apricot drink to form. This drink can be stored in the refrigerator for 48 hours to 72 hours.

Give a fortified sweet apricot drink after stirring it well to the recovering COVID19 virus infected patient 2-3 times a day. To resolve
sleeping disorders, particularly in the recovering COVID 19 virus infected patients, serve fortified sweet apricot drink mixed with juice of

1-2 fresh lemons (Citrusxlimon) 2-2% hours before bedtime.

Fortified sweet apricot drink is a suspension containing suspended solids. These solids act as a physical carrier of beneficial

microorganisms and physically remove the debris and harmful, microbe-carrying solid contents from the gut. By replacing harmful
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microorganisms with beneficial ones, the drink improves the digestion and absorption of essential nutrients, metallic ions and other
chemical and biochemical entities in presence of chemical and biochemical functional carrier entities. Furthermore, these entities can
carry metabolites, other chemical and biochemical species by physically trapping them or chemically sequestering them. Ultimately, this
relaxes gut muscles and nerves, boosts the body’s repairing mechanisms, delays premature cell aging and regains homeostasis. Achieving

homeostasis is a crucial initial step toward restoring normal physiology in recovering COVID 19 virus infected patients [222,223,226].

COVID 19 virus infection healing infusion

To prepare the COVID 19 virus infection healing infusion, mix % cup of tapioca pearls (dried root extract of the Cassava plant, Manihot
esculenta) with 1 cup of potable water and % cup of fresh milk in an airtight glass vessel, and then refrigerate it for 7 hours for chemical
and biochemical tailoring (biotransformation) to allow the fortified tapioca pearls mix to form. Separately, soak 2-3 tablespoons of sweet
basil seeds (Ocimum basilicum) in a mixture of % cup of fresh milk and % cup of potable water inside an airtight glass vessel at room

temperature for 3-4 hours to prepare the sweet basil seeds milk mix.

Boil fortified tapioca pearls mix for 20-25 minutes on a low flame in a covered glass pot. Add 1-2 tablespoons of brown sugar and 1
cup of fresh milk, stirring occasionally while keeping it on a low flame for 10-15 minutes. Allow the fortified tapioca pearls mix to cool to
room temperature. Finally, add sweet basil seeds milk mix to fortified tapioca pearls mix and stir well to prepare COVID 19 virus infection
healing infusion. COVID 19 virus infection healing infusion can be stored in the refrigerator for up to 48 hours. Serve 3-4 tablespoons of

COVID 19 virus infection healing infusion to COVID 19 virus infection recovering patients 2-3 times a day until complete recovery.

The COVID 19 virus infection healing infusion is composed of a complex food system that encases various food components in a gel,
while suspending others in an emulsion. This food system is heterogeneous in its consistency, composition and entrapped microbial
flora, all housed within a highly complex microstructural architecture, that comprises the food body. As the drink passes through the
gastrointestinal tract, it gradually releases nutrients and electrolytes, including the metallic ions. Additionally, it physically sweeps through
the gut to introduce beneficial microorganisms, remove unwanted microorganisms, waste, and debris, and augment the absorption of
beneficial micronutrients, including metallic ions in presence of chemical and biochemical functional carrier entities. These unique,

characteristic features of the COVID 19 virus infection healing infusion make the infusion unmatchable in its design.

Seeds

Nuts, flaxseeds (Linum usitatissimum), chia seeds (Salvia hispanica), hemp seeds (Cannabis sativa L.), sesame seeds (Sesamum indicum),
pumpkin seeds (Cucurbita pepo), sunflower seeds (Helianthus annuus), cantaloupe seeds (Cucumis melo), watermelon seeds (Citrullus

lanatus) and cucumber seeds (Cucumis sativus) are good and cheap sources of food providing a wide range of nutrients [149,227,228].

Paper content's overview

This work provides a brief overview of the mechanisms driving COVID 19 virus driven illness manifestations and their complications.
It proposes a model for curative strategy, presenting evidence that targeted dietary interventions can resolve COVID 19 virus driven
illness manifestations, manage their complications and save lives globally. Indeed, the use of recommended diet preparations helped
eradicate the COVID 19 virus pandemic in various parts of world, including Pakistan, leading to the World Health Organization (WHO)
declaring an end of global health emergency on 4" May 2023.

Digestion plays a critical role in modulating the recovery from COVID 19 virus driven illness manifestations and regaining natural
health. This paper highlights specific diet preparations that normalize digestion physiology in recovering COVID 19 virus infected patients,
thereby augmenting the absorption of nutrients and bioactive chemical and biochemical entities. These entities play a critical role in
modulating cell repairing and regeneration pathways, ultimately hindering the premature aging process in affected cells, protecting

patients from long- lasting complications, and restoring natural health worldwide.
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Conclusion

Based on the novel findings revealed in data reported by Rab (2007) [44,45,50,60,229-235] a mechanism was proposed to explain how
COVID19 virus drives illness manifestations and associated complications. A successful attempt was made to translate this knowledge
into designing diet preparations to cure COVID 19 virus driven illness manifestations and their complications. Consumption of these diet
preparations allegedly eradicated the COVID 19 pandemic from Pakistan and many regions of the globe, saving a huge number of lives.
Furthermore, the pathology involved in many non-contagious diseases, particularly metabolic syndromes, their related consequences,
neurodegenerative diseases and retinal degeneration as well as their cures can be explained by the understanding built on findings
revealed in the data reported by Rab (2007) [44,45,60,229-235].

Consequently, this creates an opportunity for future research investigations to explore biological sources of bioactive molecular
transporters. Specifically, researchers should extend work on biologically significant minerals such as metallic ion transporters originating
from biological systems, which have the potential to cross the blood brain barrier. It also invites further study of sequestering agents
originating from biological sources present in various diet preparations, ensuring augmented absorption, biological specificity and

stability until they pass through the tissue matrix to-reach targeted cellular loci in the cells.

So far, fermented food and desi food (Pakistani, Kashmiri, Indian and Bangladeshi cuisines) prepared with traditional authentic recipes
using unadulterated, naturally processed herbs and spices have proven to be the rich sources of these bioactive functional carrier and
scavenging molecules and other chemical and biochemical entities. These entities can form radicals, compounds, complexes. Many of them
have the potential to stabilize emulsions while promoting the formation of heterogeneous micelles. Ultimately, regular consumption of
these diet preparations (cuisines), which possesses prophylactic and therapeutic potential, protects consumers from numerous diseases

while augmenting anti-aging and cell repairing processes to promote natural health.

Significance statement

The work presented in the paper reveals the augmented absorption of diet preparations that combat an unusual molecular gaming
strategy used by COVID 19 virus to drive illness manifestations. Additionally, the paper presents a hypothetical molecular model underlying
COVID 19 virus pathology.

Bibliography

1. Alanagreh L, et al. “The human coronavirus disease COVID-19: Its origin, characteristics, and insights into potential drugs and its
mechanisms”. Pathogens (Basel, Switzerland) 9.5 (2020): 331.

2. HuB, etal. “Bat origin of human coronaviruses”. Virology Journal 12 (2015): 221.

3. OchaniR, etal. “COVID-19 pandemic: from origins to outcomes. A comprehensive review of viral pathogenesis, clinical manifestations,
diagnostic evaluation, and management”. Le Infezioni in Medicina 29.1 (2021): 20-36.

4. Bakadia BM,, et al. “The impact of oxidative stress damage induced by the environmental stressors on COVID-19”". Life Sciences 264
(2021): 118653.

5. Sette A and Crotty S. “Adaptive immunity to SARS-CoV-2 and COVID-19”". Cell 184.4 (2021): 861-880.

6. Sinha§, et al. “Dexamethasone modulates immature neutrophils and interferon programming in severe COVID-19". Nature Medicine
28.1(2022):201-211.

Citation: Faiza Abdur Rab. “COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy”. EC Nutrition
21.6 (2026): 01-28.


https://doi.org/10.3390/pathogens9050331
https://doi.org/10.3390/pathogens9050331
https://doi.org/10.1186/s12985-015-0422-1
https://pubmed.ncbi.nlm.nih.gov/33664170/
https://pubmed.ncbi.nlm.nih.gov/33664170/
https://doi.org/10.1016/j.lfs.2020.118653
https://doi.org/10.1016/j.lfs.2020.118653
https://doi.org/10.1016/j.cell.2021.01.007
https://doi.org/10.1038/s41591-021-01576-3
https://doi.org/10.1038/s41591-021-01576-3

COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

16

Zhang]]., et al. “Risk and protective factors for COVID-19 morbidity, severity, and mortality”. Clinical Reviews in Allergy and Immunology
64.1 (2023): 90-107.

Parasher A. “COVID-19: Current understanding of its pathophysiology, clinical presentation and treatment”. Postgraduate Medical
Journal 97.1147 (2021): 312-320.

Rahman S, et al. “Epidemiology, pathogenesis, clinical presentations, diagnosis and treatment of COVID-19: a review of current
evidence”. Expert Review of Clinical Pharmacology 14.5 (2021): 601-621.

Kakovan M., et al. “Stroke associated with COVID-19 vaccines”. Journal of Stroke and Cerebrovascular Diseases: The Official Journal of
National Stroke Association 31.6 (2022): 106440.

Franchini M,, et al. “COVID-19 vaccine-associated immune thrombosis and thrombocytopenia (VITT): Diagnostic and therapeutic
recommendations for a new syndrome”. European Journal of Haematology 107.2 (2021): 173-180.

Albini A, et al. “The SARS-CoV-2 receptor, ACE-2, is expressed on many different cell types: implications for ACE-inhibitor- and
angiotensin Il receptor blocker-based cardiovascular therapies”. Internal and Emergency Medicine 15.5 (2020): 759-766.

Gupta A, et al. “Extrapulmonary manifestations of COVID-19". Nature Medicine 26.7 (2020): 1017-1032.
Connors JM and Levy JH. “COVID-19 and its implications for thrombosis and anticoagulation”. Blood 135.23 (2020): 2033-2040.
Bansal M. “Cardiovascular disease and COVID-19”". Diabetes and Metabolic Syndrome 14.3 (2020): 247-250.

Sawalha K., et al. “Systematic review of COVID-19 related myocarditis: insights on management and outcome”. Cardiovascular
Revascularization Medicine: Including Molecular Interventions 23 (2021): 107-113.

Ertuglu LA, et al. “COVID-19 and acute kidney injury. COVID-19 ve akut bobrek hasar1”. Tuberkuloz ve Toraks 68.4 (2020): 407-418.
Cao TT, et al. “COVID-19 and its effects on the digestive system”. World Journal of Gastroenterology 27.24 (2021): 3502-3515.

Ristic-Medic D., et al. “Liver disease and COVID-19: The link with oxidative stress, antioxidants and nutrition”. World Journal of
Gastroenterology 27.34 (2021): 5682-5699.

Paul AK, et al. “Does oxidative stress management help alleviation of COVID-19 symptoms in patients experiencing diabetes?”.
Nutrients 14.2 (2022): 321.

Hingorani KS., et al. “COVID-19 and the brain”. Trends in Cardiovascular Medicine 32.6 (2022): 323-330.

Chaudhury SS., et al. “COVID-19 and central nervous system interplay: A big picture beyond clinical manifestation”. Journal of
Biosciences 46.2 (2021): 47.

Paterson RW, et al. “The emerging spectrum of COVID-19 neurology: clinical, radiological and laboratory findings”. Brain: A Journal
of Neurology 143.10 (2020): 3104-3120.

Jones EAK, et al. “Impact of COVID-19 on mental health in adolescents: A systematic review”. International Journal of Environmental
Research and Public Health 18.5 (2021): 2470.

Scappaticcio L., et al. “Impact of COVID-19 on the thyroid gland: an update”. Reviews in Endocrine and Metabolic Disorders 22.4 (2021):
803-815.

Venter C, et al. “Erythrocyte, platelet, serum ferritin, and p-selectin pathophysiology implicated in severe hypercoagulation and
vascular complications in COVID-19". International Journal of Molecular Sciences 21.21 (2020): 8234.

Citation: Faiza Abdur Rab. “COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy”. EC Nutrition
21.6 (2026): 01-28.


https://doi.org/10.1007/s12016-022-08921-5
https://doi.org/10.1007/s12016-022-08921-5
https://doi.org/10.1136/postgradmedj-2020-138577
https://doi.org/10.1136/postgradmedj-2020-138577
https://doi.org/10.1080/17512433.2021.1902303
https://doi.org/10.1080/17512433.2021.1902303
https://doi.org/10.1016/j.jstrokecerebrovasdis.2022.106440
https://doi.org/10.1016/j.jstrokecerebrovasdis.2022.106440
https://doi.org/10.1111/ejh.13665
https://doi.org/10.1111/ejh.13665
https://doi.org/10.1007/s11739-020-02364-6
https://doi.org/10.1007/s11739-020-02364-6
https://doi.org/10.1038/s41591-020-0968-3
https://doi.org/10.1182/blood.2020006000
https://doi.org/10.1016/j.dsx.2020.03.013
https://doi.org/10.1016/j.carrev.2020.08.028
https://doi.org/10.1016/j.carrev.2020.08.028
https://doi.org/10.5578/tt.70010
https://doi.org/10.3748/wjg.v27.i24.3502
https://doi.org/10.3748/wjg.v27.i34.5682
https://doi.org/10.3748/wjg.v27.i34.5682
https://doi.org/10.3390/nu14020321
https://doi.org/10.3390/nu14020321
https://doi.org/10.1016/j.tcm.2022.04.004
https://doi.org/10.1007/s12038-021-00165-3
https://doi.org/10.1007/s12038-021-00165-3
https://doi.org/10.1093/brain/awaa240
https://doi.org/10.1093/brain/awaa240
https://doi.org/10.3390/ijerph18052470
https://doi.org/10.3390/ijerph18052470
https://doi.org/10.1007/s11154-020-09615-z
https://doi.org/10.1007/s11154-020-09615-z
https://doi.org/10.3390/ijms21218234
https://doi.org/10.3390/ijms21218234

COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

17

Wang CL., et al. “Impact of COVID-19 on pregnancy”. International Journal of Medical Sciences 18.3 (2021): 763-767.
Schultze JL and Aschenbrenner AC. “COVID-19 and the human innate immune system”. Cell 184.7 (2021): 1671-1692.

Al Amir Dache Z,, et al. “Blood contains circulating cell-free respiratory competent mitochondria”. FASEB Journal: Official Publication
of the Federation of American Societies for Experimental Biology 34.3 (2020): 3616-3630.

Stier A. “Human blood contains circulating cell-free mitochondria, but are they really functional?”. American Journal of Physiology.
Endocrinology and Metabolism 320.5 (2021): EB59-E863.

Amaral EP, et al. “A major role for ferroptosis in Mycobacterium tuberculosis-induced cell death and tissue necrosis”. The Journal of
Experimental Medicine 216.3 (2019): 556-570.

Kaniak-Golik A and Skoneczna A. “Mitochondria-nucleus network for genome stability”. Free Radical Biology and Medicine 82 (2015):
73-104.

Garcia L, et al. “The little big genome: the organization of mitochondrial DNA”. Frontiers in Bioscience (Landmark Edition) 22.4 (2017):
710-721.

Tsang CK, et al. “Superoxide dismutase 1 acts as a nuclear transcription factor to regulate oxidative stress resistance”. Nature
Communications 5 (2014): 3446.

Zorov DB, et al. “Mitochondrial reactive oxygen species (ROS) and ROS-induced ROS release”. Physiological Reviews 94.3 (2014):
909-950.

Vollbracht C and Kraft K. “Oxidative stress and hyper-inflammation as major drivers of severe COVID-19 and long COVID: Implications
for the benefit of high-dose intravenous vitamin C". Frontiers in Pharmacology 13 (2022): 899198.

Chernyak BV, et al. “COVID-19 and oxidative stress”. Biochemistry. Biokhimiia 85.12 (2020): 1543-1553.

Hargreaves IR and Mantle D. “COVID-19, coenzyme Q10 and selenium”. Advances in Experimental Medicine and Biology 1327 (2021):
161-168.

van Eijk LE,, et al. “Mild coronavirus disease 2019 (COVID-19) is marked by systemic oxidative stress: A pilot study”. Antioxidants
(Basel, Switzerland) 10.12 (2021): 2022.

Itri R, et al. “Membrane changes under oxidative stress: the impact of oxidized lipids”. Biophysical Reviews 6.1 (2014): 47-61.

Suhail S., et al. “Role of oxidative stress on SARS-CoV (SARS) and SARS-CoV-2 (COVID-19) infection: A review”. The Protein Journal
39.6 (2020): 644-656.

Ascenzi P, et al. “Hemoglobin and heme scavenging”. [UBMB Life 57.11 (2005): 749-759.

Zhang H and Feng T. “Network-based data analysis reveals ion channel-related gene features in COVID-19: A bioinformatic approach”.
Biochemical Genetics 61.2 (2023): 471-505.

Faiza Abdur Rab. Phenotypic variation in stress resistance between individual cells in isogenic populations of Saccharomyces
cerevisiae was submitted at University of Nottingham United Kingdom which was funded by National Institute of Health (NIH) US
Department of Health and Human Services whereas Full PhD Tuition Fees was supported by Developing Solution PhD Tuition Fees
Scholarship 2003 offered by University of Nottingham, United Kingdom and boarding and lodging was supported for two years only
by University of Karachi Pakistan’s Overseas PhD Scholarship Scheme 2003 (2007).

Citation: Faiza Abdur Rab. “COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy”. EC Nutrition
21.6 (2026): 01-28.


https://doi.org/10.7150/ijms.49923
https://doi.org/10.1016/j.cell.2021.02.029
https://doi.org/10.1096/fj.201901917RR
https://doi.org/10.1096/fj.201901917RR
https://doi.org/10.1152/ajpendo.00054.2021
https://doi.org/10.1152/ajpendo.00054.2021
https://doi.org/10.1084/jem.20181776
https://doi.org/10.1084/jem.20181776
https://doi.org/10.1016/j.freeradbiomed.2015.01.013
https://doi.org/10.1016/j.freeradbiomed.2015.01.013
https://doi.org/10.2741/4511
https://doi.org/10.2741/4511
https://doi.org/10.1038/ncomms4446
https://doi.org/10.1038/ncomms4446
https://doi.org/10.1152/physrev.00026.2013
https://doi.org/10.1152/physrev.00026.2013
https://doi.org/10.3389/fphar.2022.899198
https://doi.org/10.3389/fphar.2022.899198
https://doi.org/10.1134/S0006297920120068
https://doi.org/10.1007/978-3-030-71697-4_13
https://doi.org/10.1007/978-3-030-71697-4_13
https://doi.org/10.3390/antiox10122022
https://doi.org/10.3390/antiox10122022
https://doi.org/10.1007/s12551-013-0128-9
https://doi.org/10.1007/s10930-020-09935-8
https://doi.org/10.1007/s10930-020-09935-8
https://doi.org/10.1080/15216540500380871
https://doi.org/10.1007/s10528-022-10280-x
https://doi.org/10.1007/s10528-022-10280-x

COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy

18

45. Bishop AL, et al. “Phenotypic heterogeneity can enhance rare-cell survival in ‘stress-sensitive’ yeast populations”. Molecular
Microbiology 63.2 (2007): 507-520.

46. Sumner ER and Avery SV. “Phenotypic heterogeneity: differential stress resistance among individual cells of the yeast Saccharomyces
cerevisiae”. Microbiology (Reading, England) 148.2 (2002): 345-351.

47. Vallieres C,, et al. “Mitochondrial ferredoxin determines vulnerability of cells to copper excess”. Cell Chemical Biology 24.10 (2017):
1228-1237.e3.

48. Sumner ER, et al. “Cell cycle- and age-dependent activation of Sod1p drives the formation of stress resistant cell subpopulations
within clonal yeast cultures”. Molecular Microbiology 50.3 (2003): 857-870.

49. Holland SL and Avery SV. “Actin-mediated endocytosis limits intracellular Cr accumulation and Cr toxicity during chromate stress”.
Toxicological Sciences: An Official Journal of the Society of Toxicology 111.2 (2009): 437-446.

50. Rab FA. “Environmentally modulated evolution through genetic regulation”. Information Systems for Biotechnology. ISB News
Reports Virginia Tech June/July (2014).

51. Libby P and Liischer T. “COVID-19 is, in the end, an endothelial disease”. European Heart Journal 41.32 (2020): 3038-3044.

52. Xu SW, etal. “Endothelial dysfunction in COVID-19: an overview of evidence, biomarkers, mechanisms and potential therapies”. Acta
Pharmacologica Sinica 44.4 (2023): 695-709.

53. Zhao H,, etal. “Dynamic imaging of cellular pH and redox homeostasis with a genetically encoded dual-functional biosensor, pHaROS,
in yeast”. The Journal of Biological Chemistry 294.43 (2019): 15768-15780.

54. Ferreira ID,, et al. “Is the expression of genes encoding enzymes of glutathione (GSH) metabolism involved in chloroquine resistance
in Plasmodium chabaudi parasites?”. Molecular and Biochemical Parasitology 136.1 (2004): 43-50.

55. Klouda CB and Stone WL. “Oxidative stress, proton fluxes, and chloroquine/hydroxychloroquine treatment for COVID-19".
Antioxidants (Basel, Switzerland) 9.9 (2020): 894.

56. Islahudin F, et al. “Reply to “chloroquine, an antifungal but also a fertility drug”. Antimicrobial Agents and Chemotherapy 57.11
(2013): 5787.

57. Kim ], et al. “Absorption of manganese and iron in a mouse model of hemochromatosis”. PloS one 8.5 (2013): e64944.

58. Jouihan HA,, et al. “Iron-mediated inhibition of mitochondrial manganese uptake mediates mitochondrial dysfunction in a mouse
model of hemochromatosis”. Molecular Medicine (Cambridge, Mass) 14.3-4 (2008): 98-108.

59. Skalny AV, et al. “Zinc and respiratory tract infections: Perspectives for COVID 19 (Review)". International Journal of Molecular
Medicine 46.1 (2020): 17-26.

60. Manes TL and Cota-Gomez A. “Mechanisms of HIV-1 tat-mediated regulation of the manganese-superoxide dismutase promoter”.
Free Radical Biology and Medicine 100 (2016): S58.

61. Henningy, et al. “Hypoxia aggravates ferroptosis in RPE cells by promoting the Fenton reaction”. Cell Death and Disease 13.7 (2022):
662.

62. Yetkin-Arik B, et al. “The role of glycolysis and mitochondrial respiration in the formation and functioning of endothelial tip cells
during angiogenesis”. Scientific Reports 9.1 (2019): 12608.

Citation: Faiza Abdur Rab. “COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy”. EC Nutrition
21.6 (2026): 01-28.


https://doi.org/10.1111/j.1365-2958.2006.05504.x
https://doi.org/10.1111/j.1365-2958.2006.05504.x
https://doi.org/10.1099/00221287-148-2-345
https://doi.org/10.1099/00221287-148-2-345
https://doi.org/10.1016/j.chembiol.2017.08.005
https://doi.org/10.1016/j.chembiol.2017.08.005
https://doi.org/10.1046/j.1365-2958.2003.03715.x
https://doi.org/10.1046/j.1365-2958.2003.03715.x
https://doi.org/10.1093/toxsci/kfp170
https://doi.org/10.1093/toxsci/kfp170
https://doi.org/10.1093/eurheartj/ehaa623
https://doi.org/10.1038/s41401-022-00998-0
https://doi.org/10.1038/s41401-022-00998-0
https://doi.org/10.1074/jbc.RA119.007557
https://doi.org/10.1074/jbc.RA119.007557
https://doi.org/10.1016/j.molbiopara.2004.02.008
https://doi.org/10.1016/j.molbiopara.2004.02.008
https://doi.org/10.3390/antiox9090894
https://doi.org/10.3390/antiox9090894
https://doi.org/10.1128/AAC.01688-13
https://doi.org/10.1128/AAC.01688-13
https://doi.org/10.1371/journal.pone.0064944
https://doi.org/10.2119/2007-00114.Jouihan
https://doi.org/10.2119/2007-00114.Jouihan
https://doi.org/10.3892/ijmm.2020.4575
https://doi.org/10.3892/ijmm.2020.4575
https://www.sciencedirect.com/science/article/abs/pii/S0891584916306220
https://www.sciencedirect.com/science/article/abs/pii/S0891584916306220
https://doi.org/10.1038/s41419-022-05121-z
https://doi.org/10.1038/s41419-022-05121-z
https://doi.org/10.1038/s41598-019-48676-2
https://doi.org/10.1038/s41598-019-48676-2

COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

19

Young A, et al. “Lactate dehydrogenase supports lactate oxidation in mitochondria isolated from different mouse tissues”. Redox
Biology 28 (2020): 101339.

Huang C., et al. “Clinical features of patients infected with 2019 novel coronavirus in Wuhan, China”. Lancet (London, England)
395.10223 (2020): 497-506.

Dixon §J., et al. “Ferroptosis: an iron-dependent form of nonapoptotic cell death”. Cell 149.5 (2012): 1060-1072.
Dixon S] and Stockwell BR. “The role of iron and reactive oxygen species in cell death”. Nature Chemical Biology 10.1 (2014): 9-17.
Stockwell BR and Jiang X. “The chemistry and biology of ferroptosis”. Cell Chemical Biology 27.4 (2020): 365-375.

Edeas M, et al. “Iron: Innocent bystander or vicious culprit in COVID-19 pathogenesis?”. International Journal of Infectious Diseases:
IJID: Official Publication of the International Society for Infectious Diseases 97 (2020): 303-305.

SuY, et al. “Multi-omics resolves a sharp disease-state shift between mild and moderate COVID-19”". Cell 183.6 (2020): 1479-1495.
e20.

Abudugupur A, et al. “Severe reduction of superoxide dismutase activity in the yeast Saccharomyces cerevisiae with the deletion or
overexpression of GTS1”. FEMS Microbiology Letters 223.1 (2003): 141-145.

Alarcén OM,, et al. “Changes of serum lipids in vitamin K3 (menadione) treated rats”. Archivos Latinoamericanos de Nutricion 45.4
(1995): 286-289.

Steinmeier ] and Dringen R. “Exposure of cultured astrocytes to menadione triggers rapid radical formation, glutathione oxidation
and Mrp1l-mediated export of glutathione disulfide”. Neurochemical Research 44.5 (2019): 1167-1181.

Brasil AA,, et al. “The involvement of GSH in the activation of human Sod1 linked to FALS in chronologically aged yeast cells”. FEMS
Yeast Research 13.5 (2013): 433-440.

Tan SX,, et al. “Cu, Zn superoxide dismutase and NADP(H) homeostasis are required for tolerance of endoplasmic reticulum stress in
Saccharomyces cerevisiae”. Molecular Biology of the Cell 20.5 (2009): 1493-1508.

Paolisso G., et al. “Plasma GSH/GSSG affects glucose homeostasis in healthy subjects and non-insulin-dependent diabetics”. The
American Journal of Physiology 263.3.1 (1992): E435-E440.

Barbagallo M., et al. “Effects of vitamin E and glutathione on glucose metabolism: Role of magnesium”. Hypertension (Dallas, Tex.)
1979 34.4.2 (1999): 1002-1006.

Sturtz LA, et al. “A fraction of yeast Cu,Zn-superoxide dismutase and its metallochaperone, CCS, localize to the intermembrane
space of mitochondria. A physiological role for SOD1 in guarding against mitochondrial oxidative damage”. The Journal of Biological
Chemistry 276.41 (2001): 38084-38089.

NiangI,, et al. “False ground-glass opacity and suspicion of COVID-19, beware of the technique for performing the CT”. The Pan African
Medical Journal 35.2 (2020): 138.

Fukui M and Zhu BT. “Mitochondrial superoxide dismutase SOD2, but not cytosolic SOD1, plays a critical role in protection against
glutamate-induced oxidative stress and cell death in HT22 neuronal cells”. Free Radical Biology and Medicine 48.6 (2010): 821-830.

Hackler J., et al. “Relation of serum copper status to survival in COVID-19”". Nutrients 13.6 (2021): 1898.

Citation: Faiza Abdur Rab. “COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy”. EC Nutrition
21.6 (2026): 01-28.


https://doi.org/10.1016/j.redox.2019.101339
https://doi.org/10.1016/j.redox.2019.101339
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/j.cell.2012.03.042
https://doi.org/10.1038/nchembio.1416
https://doi.org/10.1016/j.chembiol.2020.03.013
https://doi.org/10.1016/j.ijid.2020.05.110
https://doi.org/10.1016/j.ijid.2020.05.110
https://doi.org/10.1016/j.cell.2020.10.037
https://doi.org/10.1016/j.cell.2020.10.037
https://doi.org/10.1016/S0378-1097(03)00377-X
https://doi.org/10.1016/S0378-1097(03)00377-X
https://pubmed.ncbi.nlm.nih.gov/9161443/
https://pubmed.ncbi.nlm.nih.gov/9161443/
https://doi.org/10.1007/s11064-019-02760-1
https://doi.org/10.1007/s11064-019-02760-1
https://doi.org/10.1111/1567-1364.12045
https://doi.org/10.1111/1567-1364.12045
https://doi.org/10.1091/mbc.e08-07-0697
https://doi.org/10.1091/mbc.e08-07-0697
https://doi.org/10.1152/ajpendo.1992.263.3.E435
https://doi.org/10.1152/ajpendo.1992.263.3.E435
https://doi.org/10.1161/01.hyp.34.4.1002
https://doi.org/10.1161/01.hyp.34.4.1002
https://doi.org/10.1074/jbc.M105296200
https://doi.org/10.1074/jbc.M105296200
https://doi.org/10.1074/jbc.M105296200
https://pubmed.ncbi.nlm.nih.gov/33193953/
https://pubmed.ncbi.nlm.nih.gov/33193953/
https://doi.org/10.1016/j.freeradbiomed.2009.12.024
https://doi.org/10.1016/j.freeradbiomed.2009.12.024
https://doi.org/10.3390/nu13061898

COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

95.

96.

97.

98.

20

Govind V,, et al. “Antiviral properties of copper and its alloys to inactivate covid-19 virus: A review”. Biometals 34.6 (2021): 1217-
1235.

Raha S,, et al. “Is copper beneficial for COVID-19 patients?”. Medical Hypotheses 142 (2020): 109814.

Clark NF and Taylor-Robinson AW. “COVID-19 therapy: could a copper derivative of chlorophyll a be used to treat lymphopenia
associated with severe symptoms of SARS-CoV-2 infection?”. Frontiers in Medicine 8 (2021): 620175.

Francis Z., et al. “The COVID-19 pandemic and zinc-induced copper deficiency: an important link”. The American Journal of Medicine
135.8 (2022): €290-e291.

Zhou B and Gitschier J. “hCTR1: a human gene for copper uptake identified by complementation in yeast”. Proceedings of the National
Academy of Sciences of the United States of America 94.14 (1997): 7481-7486.

De Feo (], et al. “Three-dimensional structure of the human copper transporter hCTR1". Proceedings of the National Academy of
Sciences of the United States of America 106.11 (2009): 4237-4242.

Maryon EB,, et al. “Rate and regulation of copper transport by human copper transporter 1 (hCTR1)"”. The Journal of Biological
Chemistry 288.25 (2013): 18035-18046.

Rock E,, et al. “The effect of copper supplementation on red blood cell oxidizability and plasma antioxidants in middle-aged healthy
volunteers”. Free Radical Biology and Medicine 28.3 (2000): 324-329.

Scott MD,, et al. “Enhancement of erythrocyte superoxide dismutase activity: effects on cellular oxidant defense”. Blood 74.7 (1989):
2542-2549.

Leitch JM.,, et al. “Post-translational modification of Cu/Zn superoxide dismutase under anaerobic conditions”. Biochemistry 51.2
(2012): 677-685.

Peggion C,, et al. “SOD1 in ALS: Taking stock in pathogenic mechanisms and the role of glial and muscle cells”. Antioxidants (Basel,
Switzerland) 11.4 (2022): 614.

Kozakiewicz M,, et al. “Changes in the blood antioxidant defense of advanced age people”. Clinical Interventions in Aging 14 (2019):
763-771.

Nilsson R, et al. “Discovery of genes essential for heme biosynthesis through large-scale gene expression analysis”. Cell Metabolism
10.2 (2009): 119-130.

Saito T. “Superoxide dismutase level in human erythrocytes and its clinical application to the patients with cancers and thyroidal
dysfunctions”. [Hokkaido Igaku Zasshi] The Hokkaido Journal of Medical Science 62.2 (1987): 257-268.

Kim M].,, et al. “Exploring the role of copper and selenium in the maintenance of normal thyroid function among healthy Koreans”.
Journal of Trace Elements in Medicine and Biology 61 (2020): 126558.

Iuchi Y, et al. “Elevated oxidative stress in erythrocytes due to a SOD1 deficiency causes anaemia and triggers autoantibody
production”. The Biochemical Journal 402.2 (2007): 219-227.

Damiano S,, et al. “Metabolism regulation and redox state: Insight into the role of superoxide dismutase 1”. International Journal of
Molecular Sciences 21.18 (2020): 6606.

Boggs SE., et al. “Glutathione levels determine apoptosis in macrophages”. Biochemical and Biophysical Research Communications
247.2 (1998): 229-233.

Citation: Faiza Abdur Rab. “COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy”. EC Nutrition
21.6 (2026): 01-28.


https://doi.org/10.1007/s10534-021-00339-4
https://doi.org/10.1007/s10534-021-00339-4
https://doi.org/10.1016/j.mehy.2020.109814
https://doi.org/10.3389/fmed.2021.620175
https://doi.org/10.3389/fmed.2021.620175
https://doi.org/10.1016/j.amjmed.2022.03.008
https://doi.org/10.1016/j.amjmed.2022.03.008
https://doi.org/10.1073/pnas.94.14.7481
https://doi.org/10.1073/pnas.94.14.7481
https://doi.org/10.1073/pnas.0810286106
https://doi.org/10.1073/pnas.0810286106
https://doi.org/10.1074/jbc.M112.442426
https://doi.org/10.1074/jbc.M112.442426
https://doi.org/10.1016/s0891-5849(99)00241-5
https://doi.org/10.1016/s0891-5849(99)00241-5
https://www.sciencedirect.com/science/article/pii/S0006497120828651
https://www.sciencedirect.com/science/article/pii/S0006497120828651
https://doi.org/10.1021/bi201353y
https://doi.org/10.1021/bi201353y
https://doi.org/10.3390/antiox11040614
https://doi.org/10.3390/antiox11040614
https://doi.org/10.2147/CIA.S201250
https://doi.org/10.2147/CIA.S201250
https://doi.org/10.1016/j.cmet.2009.06.012
https://doi.org/10.1016/j.cmet.2009.06.012
https://pubmed.ncbi.nlm.nih.gov/3610027/
https://pubmed.ncbi.nlm.nih.gov/3610027/
https://doi.org/10.1016/j.jtemb.2020.126558
https://doi.org/10.1016/j.jtemb.2020.126558
https://doi.org/10.1042/BJ20061386
https://doi.org/10.1042/BJ20061386
https://doi.org/10.3390/ijms21186606
https://doi.org/10.3390/ijms21186606
https://doi.org/10.1006/bbrc.1998.8765
https://doi.org/10.1006/bbrc.1998.8765

COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy

21

99. Circu ML and Aw TY. “Glutathione and apoptosis”. Free Radical Research 42.8 (2008): 689-706.

100.McCay PB,, et al. “Glutathione-dependent inhibition of lipid peroxidation by a soluble, heat-labile factor not glutathione peroxidase”.
Federation Proceedings 40.2 (1981): 199-205.

101.Ursini F and Maiorino M. “Lipid peroxidation and ferroptosis: The role of GSH and GPx4". Free Radical Biology and Medicine 152
(2020): 175-185.

102. Ghezzi P. “Role of glutathione in immunity and inflammation in the lung”. International Journal of General Medicine 4 (2011): 105-113.

103.Benedusi V, et al. “The peroxisome proliferator-activated receptor y (PPARy) controls natural protective mechanisms against lipid
peroxidation in amyotrophic lateral sclerosis”. The Journal of Biological Chemistry 287.43 (2012): 35899-35911.

104. Cwiklik L and Jungwirth P. “Massive oxidation of phospholipid membranes leads to pore creation and bilayer disintegration”. Chemical
Physics Letters 486 (2010): 99-103.

105.Demel RA, et al. “The effect of sterol structure on the permeability of lipomes to glucose, glycerol and Rb +”. Biochimica et Biophysica
Acta 255.1 (1972): 321-330.

106.Saleh ], et al. “Mitochondria and microbiota dysfunction in COVID-19 pathogenesis”. Mitochondrion 54 (2020): 1-7.

107.Sukocheva OA,, et al. “Analysis of post COVID-19 condition and its overlap with myalgic encephalomyelitis/chronic fatigue syndrome”.
Journal of Advanced Research 40 (2022): 179-196.

108.Cooney ]., et al. “COVID-19 infection causing residual gastrointestinal symptoms - a single UK centre case series”. Clinical Medicine
(London, England) 22.2 (2022): 181-183.

109.Hernandez-Ochoa B, et al. “COVID-19 in G6PD-deficient Patients, Oxidative Stress, and Neuropathology”. Current Topics in Medicinal
Chemistry 22.16 (2022): 1307-1325.

110.Zhang F, et al. “Gut microbiota in COVID-19: key microbial changes, potential mechanisms and clinical applications”. Nature Reviews.
Gastroenterology and Hepatology 20.5 (2023): 323-337.

111.Holland SL.,, et al. “Candida argentea sp. nov., a copper and silver resistant yeast species”. Fungal Biology 115.9 (2011): 909-918.
112.Reiken S, et al. “Alzheimer’s-like signaling in brains of COVID-19 patients”. Alzheimer’s and Dementia 18.5 (2022): 955-965.

113.]Jarrott B., et al. ““LONG COVID”-A hypothesis for understanding the biological basis and pharmacological treatment strategy”.
Pharmacology Research and Perspectives 10.1 (2022): e00911.

114.Ceban F, et al. “Fatigue and cognitive impairment in Post-COVID-19 Syndrome: A systematic review and meta-analysis”. Brain,
Behavior, and Immunity 101 (2022): 93-135.

115.Pierce D, et al. “Post-COVID-19 syndrome”. Nursing Research 71.2 (2022): 164-174.

116.Piazza M,, et al. “Long COVID-19 in children: From the pathogenesis to the biologically plausible roots of the syndrome”. Biomolecules
12.4 (2022): 556.

117.Anaya JM,, et al. “Post-COVID syndrome. A case series and comprehensive review”. Autoimmunity Reviews 20.11 (2021): 102947.

118. Castanares-Zapatero D., et al. “Pathophysiology and mechanism of long COVID: a comprehensive review”. Annals of Medicine 54.1
(2022): 1473-1487.

Citation: Faiza Abdur Rab. “COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy”. EC Nutrition
21.6 (2026): 01-28.


https://doi.org/10.1080/10715760802317663
https://doi.org/10.1016/j.freeradbiomed.2020.02.027
https://doi.org/10.1016/j.freeradbiomed.2020.02.027
https://doi.org/10.2147/IJGM.S15618
https://doi.org/10.1074/jbc.M112.366419
https://doi.org/10.1074/jbc.M112.366419
https://www.sciencedirect.com/science/article/abs/pii/S0009261410000308
https://www.sciencedirect.com/science/article/abs/pii/S0009261410000308
https://doi.org/10.1016/0005-2736(72)90031-4
https://doi.org/10.1016/0005-2736(72)90031-4
https://doi.org/10.1016/j.mito.2020.06.008
https://doi.org/10.1016/j.jare.2021.11.013
https://doi.org/10.1016/j.jare.2021.11.013
https://doi.org/10.7861/clinmed.2021-0522
https://doi.org/10.7861/clinmed.2021-0522
https://doi.org/10.2174/1568026622666220516111122
https://doi.org/10.2174/1568026622666220516111122
https://doi.org/10.1038/s41575-022-00698-4
https://doi.org/10.1038/s41575-022-00698-4
https://doi.org/10.1016/j.funbio.2011.07.004
https://doi.org/10.1002/alz.12558
https://doi.org/10.1002/prp2.911
https://doi.org/10.1002/prp2.911
https://doi.org/10.1016/j.bbi.2021.12.020
https://doi.org/10.1016/j.bbi.2021.12.020
https://doi.org/10.1097/NNR.0000000000000565
https://doi.org/10.3390/biom12040556
https://doi.org/10.3390/biom12040556
https://doi.org/10.1016/j.autrev.2021.102947
https://doi.org/10.1080/07853890.2022.2076901
https://doi.org/10.1080/07853890.2022.2076901

COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy

22

119.Kerwin BA, etal. “Acute and long-term stability studies of deoxy hemoglobin and characterization of ascorbate-induced modifications”.
Journal of Pharmaceutical Sciences 88.1 (1999): 79-88.

120.Muller MP, et al. “Characterization of lipid-protein interactions and lipid-mediated modulation of membrane protein function through
molecular simulation”. Chemical Reviews 119.9 (2019): 6086-6161.

121.Robinett NG., et al. “Eukaryotic copper-only superoxide dismutases (SODs): A new class of SOD enzymes and SOD-like protein
domains”. The Journal of Biological Chemistry 293.13 (2018): 4636-4643.

122.Hornedo-Ortega R, et al. “Melatonin and other tryptophan metabolites produced by yeasts: implications in cardiovascular and
neurodegenerative diseases”. Frontiers in Microbiology 6 (2016): 1565.

123.Souza CM.,, et al. “A stable yeast strain efficiently producing cholesterol instead of ergosterol is functional for tryptophan uptake, but
not weak organic acid resistance”. Metabolic Engineering 13.5 (2011): 555-569.

124.Holland SL., et al. “Chromate-induced sulfur starvation and mRNA mistranslation in yeast are linked in a common mechanism of Cr
toxicity”. Toxicology In Vitro 24.6 (2010): 1764-1767.

125.Payne T, et al. “Transcript-specific translational regulation in the unfolded protein response of Saccharomyces cerevisiae”. FEBS
Letters 582.4 (2008): 503-509.

126.Bergman A and Siegal ML. “Evolutionary capacitance as a general feature of complex gene networks”. Nature 424.6948 (2003): 549-
552.

127.Smith MC,, et al. “Glutathione and Gts1p drive beneficial variability in the cadmium resistances of individual yeast cells”. Molecular
Microbiology 66.3 (2007): 699-712.

128.Sumner ER,, et al. “Oxidative protein damage causes chromium toxicity in yeast”. Microbiology (Reading, England) 151.6 (2005):
1939-1948.

129. Avery SV. “Cell individuality: the bistability of competence development”. Trends in Microbiology 13.10 (2005): 459-462.

130. Avery SV. “Microbial cell individuality and the underlying sources of heterogeneity”. Nature Reviews. Microbiology 4.8 (2006): 577-
587.

131.Sideri TC,, et al. “Methionine sulphoxide reductases protect iron-sulphur clusters from oxidative inactivation in yeast”. Microbiology
(Reading, England) 155.2 (2009): 612-623.

132.Stratford M., et al. “Extreme osmotolerance and halotolerance in food-relevant yeasts and the role of glycerol-dependent cell
individuality”. Frontiers in Microbiology 9 (2019): 3238.

133. Stratford M,, et al. “The preservative sorbic acid targets respiration, explaining the resistance of fermentative spoilage yeast species”.
mSphere 5.3 (2020): e00273-20.

134. Avery SV. “Metal toxicity in yeasts and the role of oxidative stress”. Advances in Applied Microbiology 49 (2001): 111-142.

135.Shanmuganathan A, et al. “Copper-induced oxidative stress in Saccharomyces cerevisiae targets enzymes of the glycolytic pathway”.
FEBS Letters 556.1-3 (2004): 253-259.

136.Alhebshi A, et al. “The essential iron-sulfur protein Rlil is an important target accounting for inhibition of cell growth by reactive
oxygen species”. Molecular Biology of the Cell 23.18 (2012): 3582-3590.

137.Mollinedo F. “Lipid raft involvement in yeast cell growth and death”. Frontiers in Oncology 2 (2012): 140.

Citation: Faiza Abdur Rab. “COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy”. EC Nutrition
21.6 (2026): 01-28.


https://doi.org/10.1021/js980221r
https://doi.org/10.1021/js980221r
https://doi.org/10.1021/acs.chemrev.8b00608
https://doi.org/10.1021/acs.chemrev.8b00608
https://doi.org/10.1074/jbc.TM117.000182
https://doi.org/10.1074/jbc.TM117.000182
https://doi.org/10.3389/fmicb.2015.01565
https://doi.org/10.3389/fmicb.2015.01565
https://doi.org/10.1016/j.ymben.2011.06.006
https://doi.org/10.1016/j.ymben.2011.06.006
https://doi.org/10.1016/j.tiv.2010.07.006
https://doi.org/10.1016/j.tiv.2010.07.006
https://doi.org/10.1016/j.febslet.2008.01.009
https://doi.org/10.1016/j.febslet.2008.01.009
https://doi.org/10.1038/nature01765
https://doi.org/10.1038/nature01765
https://doi.org/10.1111/j.1365-2958.2007.05951.x
https://doi.org/10.1111/j.1365-2958.2007.05951.x
https://doi.org/10.1099/mic.0.27945-0
https://doi.org/10.1099/mic.0.27945-0
https://doi.org/10.1016/j.tim.2005.08.006
https://doi.org/10.1038/nrmicro1460
https://doi.org/10.1038/nrmicro1460
https://doi.org/10.1099/mic.0.022665-0
https://doi.org/10.1099/mic.0.022665-0
https://doi.org/10.3389/fmicb.2018.03238
https://doi.org/10.3389/fmicb.2018.03238
https://doi.org/10.1128/mSphere.00273-20
https://doi.org/10.1128/mSphere.00273-20
https://doi.org/10.1016/s0065-2164(01)49011-3
https://doi.org/10.1016/s0014-5793(03)01428-5
https://doi.org/10.1016/s0014-5793(03)01428-5
https://doi.org/10.1091/mbc.E12-05-0413
https://doi.org/10.1091/mbc.E12-05-0413
https://doi.org/10.3389/fonc.2012.00140

COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy

23

138.Mason RP. “Molecular mechanisms underlying the effects of cholesterol on neuronal cell membrane function and drug-membrane
interactions”. In M. Hillbrand and R. T. Spitz (Eds.: Lipids, health, and behavior) American Psychological Association (1997): 127-138.

139.Yang F, et al. “Copper induces oxidative stress and apoptosis through mitochondria-mediated pathway in chicken hepatocytes”.
Toxicology In Vitro 54 (2019): 310-316.

140.Silja K., et al. “Inhibition of glutathione generation in hepatic steatotic rats augments oxidative stress”. Toxicology Mechanisms and
Methods 33.7 (2023): 596-606.

141.Luu W, et al. “Oxysterols: Old tale, new twists”. Annual Review of Pharmacology and Toxicology 56 (2016): 447-467.

142.de Freitas FA,, et al. “Impact of oxysterols on cell death, proliferation, and differentiation induction: Current status”. Cells 10.9 (2021):
2301.

143.Fernandez-Beltran LC., et al. “A transcriptomic meta-analysis shows lipid metabolism dysregulation as an early pathological
mechanism in the spinal cord of SOD1 mice”. International Journal of Molecular Sciences 22.17 (2021): 9553.

144.Delgado-Roche L and Mesta F. “Oxidative stress as key player in severe acute respiratory syndrome coronavirus (SARS-CoV) infection”.
Archives of Medical Research 51.5 (2020): 384-387.

145.Rab FA. “Eat fresh live young”. EC Nutrition RC0.01 (2017): 03-05.

146.Rab FA. “Is sugar an accessory or necessary”. EC Nutrition 13.4 (2018): 236-237.

147.Rab F A. “Drug-disease relationship and role of the food in healthy living review paper”. EC Nutrition 13.8 (2018): 543-548.
148.Rab FA. “Genome-nutrifortified diets-their disease protection and remedy potential”. Journal of Probiotics and Health 6 (2018): 204.
149.Rab FA. “Is hunger more dangerous than having malnutrition or consuming unsafe diet”. EC Nutrition 14.12 (2019): 01-05.

150.Rab FA. “Halal or Haram-new challenges for religious scholars Muslim world and food supply chain stake holders”. International
Journal of Nutritional Science and Food Technology 6 (2020): 3.

151.Rab FA. “Food items biologically tailored to meet nutritional deficiency challenge during Covid 19 Pandemic”. Journal of Probiotics
and Health 9 (2021): 233.

152.Abdur Rab F and Hassan A. “Tourism, health promoting food domain and technology applications: individual’s genes reservoir,
environmental change and food in natural health context”. In: Hassan, A. (eds) Handbook of Technology Application in Tourism in
Asia. Springer, Singapore (2022).

153.Reddy VS, et al. “Nutrigenomics: Opportunities & challenges for public health nutrition”. The Indian Journal of Medical Research 148.5
(2018): 632-641.

154.Dawn. “Ibuprofen and coronavirus: What is the connection-if any-according to health experts” 24 March (2020).
155.DAWN. “Diet for Covid 19” 12 May (2020).

156. Daily Pakistan. Corona Virus-Our fight or Flight 22 March (2020).

157.Seyhanli ES,, et al. “Asprosin and oxidative stress in COVID-19 patients”. Clinical Laboratory 68.1 (2022).

158. Duerrschmid C., et al. “Asprosin is a centrally acting orexigenic hormone”. Nature Medicine 23.12 (2017): 1444-1453.

Citation: Faiza Abdur Rab. “COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy”. EC Nutrition
21.6 (2026): 01-28.


https://doi.org/10.1037/10259-007
https://doi.org/10.1037/10259-007
https://doi.org/10.1016/j.tiv.2018.10.017
https://doi.org/10.1016/j.tiv.2018.10.017
https://doi.org/10.1080/15376516.2023.2202784
https://doi.org/10.1080/15376516.2023.2202784
https://doi.org/10.1146/annurev-pharmtox-010715-103233
https://doi.org/10.3390/cells10092301
https://doi.org/10.3390/cells10092301
https://doi.org/10.3390/ijms22179553
https://doi.org/10.3390/ijms22179553
https://doi.org/10.1016/j.arcmed.2020.04.019
https://doi.org/10.1016/j.arcmed.2020.04.019
https://ecronicon.net/assets/ecnu/pdf/ECNU-13-00453.pdf
https://ecronicon.net/assets/ecnu/pdf/ECNU-13-00495.pdf
https://www.longdom.org/open-access-pdfs/genomenutrifortified-dietstheir-disease-protection-and-remedy-potential-2329-8901-1000204.pdf
https://ecronicon.net/assets/ecnu/pdf/ECNU-14-00707.pdf
https://www.researchgate.net/publication/342200978_Halal_or_Haram-New_Challenges_for_Religious_Scholars_Muslim_World_and_Food_Supply_Chain_Stake_Holders
https://www.researchgate.net/publication/342200978_Halal_or_Haram-New_Challenges_for_Religious_Scholars_Muslim_World_and_Food_Supply_Chain_Stake_Holders
https://www.longdom.org/open-access-pdfs/food-items-biologically-tailored-to-meet-nutritional-deficiency-challenge-during-covid-19-pandemic.pdf
https://www.longdom.org/open-access-pdfs/food-items-biologically-tailored-to-meet-nutritional-deficiency-challenge-during-covid-19-pandemic.pdf
https://doi.org/10.1007/978-981-16-2210-6_53
https://doi.org/10.1007/978-981-16-2210-6_53
https://doi.org/10.1007/978-981-16-2210-6_53
https://doi.org/10.4103/ijmr.IJMR_1738_18
https://doi.org/10.4103/ijmr.IJMR_1738_18
https://www.dawn.com/news/1543386
https://www.dawn.com/news/1556512
https://en.dailypakistan.com.pk/22-Mar-2020/corona-virus-our-fight-or-flight
https://doi.org/10.7754/Clin.Lab.2021.210423
https://doi.org/10.1038/nm.4432

COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy

24

159. Spagnuolo MS,, et al. “A short-term western diet impairs cholesterol homeostasis and key players of beta amyloid metabolism in brain
of middle aged rats”. Molecular Nutrition and Food Research 64.16 (2020): e2000541.

160.Valenzuela A., et al. “Cholesterol oxidation: health hazard and the role of antioxidants in prevention”. Biological Research 36.3-4
(2003): 291-302.

161. Sharifi-Rad M., et al. “Lifestyle, oxidative stress, and antioxidants: Back and forth in the pathophysiology of chronic diseases”. Frontiers
in Physiology 11 (2020): 694.

162.Camp OG,, et al. “Melatonin interferes with COVID-19 at several distinct ROS-related steps”. Journal of Inorganic Biochemistry 223
(2021): 11154e6.

163.Song]., et al. “The beneficial effect of melatonin in brain endothelial cells against oxygen-glucose deprivation followed by reperfusion-
induced injury”. Oxidative Medicine and Cellular Longevity (2014): 639531.

164.Salehi B, et al. “Melatonin in medicinal and food plants: Occurrence, bioavailability, and health potential for humans”. Cells 8.7 (2019):
681.

165.Sengupta P, et al. “COVID-19, oxidative stress, and male reproductive dysfunctions: is vitamin C a potential remedy?”. Physiological
Research 71.1 (2022): 47-54.

166.De Flora S,, et al. “Rationale for the use of N-acetylcysteine in both prevention and adjuvant therapy of COVID-19”. FASEB Journal
34.10 (2020): 13185-13193.

167.Alwazeer D, et al. “Combating oxidative stress and inflammation in COVID-19 by molecular hydrogen therapy: mechanisms and
perspectives”. Oxidative Medicine and Cellular Longevity (2021): 5513868.

168. Mrityunjaya M,, et al. “Immune-boosting, antioxidant and anti-inflammatory food supplements targeting pathogenesis of COVID-19".
Frontiers in Inmunology 11 (2020): 570122.

169. Trujillo-Mayol I, et al. “Western dietary pattern antioxidant intakes and oxidative stress: Importance during the SARS-CoV-2/
COVID-19 pandemic”. Advances in Nutrition (Bethesda, Md.) 12.3 (2021): 670-681.

170.Turner AJ. “ACE2 Cell Biology, Regulation, and Physiological Functions”. The Protective Arm of the Renin Angiotensin System (RAS)
(2015): 185-189.

171.Moreno-FernandezJ., et al. “Inflammation and oxidative stress, the links between obesity and COVID-19: A narrative review”. Journal
of Physiology and Biochemistry 78.3 (2022): 581-591.

172.Diaz-Parga P, et al. “Chemistry and chemical equilibrium dynamics of BMAA and its carbamate adducts”. Neurotoxicity Research 33.1
(2018): 76-86.

173.Glover WB,, et al. “Reactivity of -methylamino-L-alanine in complex sample matrixes complicating detection and quantification by
mass spectrometry”. Analytical Chemistry 84.18 (2012): 7946-7953.

174.Miiller S., et al. “Paenilamicin: structure and biosynthesis of a hybrid nonribosomal peptide/polyketide antibiotic from the bee
pathogen Paenibacillus larvae”. Angewandte Chemie (International Edition in English) 53.40 (2014): 10821-10825.

175.Zecca L., et al. “Neuromelanin of the substantia nigra: a neuronal black hole with protective and toxic characteristics”. Trends in
Neurosciences 26.11 (2003): 578-580.

176.]Jimbow K. “Current update and trends in melanin pigmentation and melanin biology”. The Keio Journal of Medicine 44.1 (1995): 9-18.

Citation: Faiza Abdur Rab. “COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy”. EC Nutrition
21.6 (2026): 01-28.


https://doi.org/10.1002/mnfr.202000541
https://doi.org/10.1002/mnfr.202000541
https://doi.org/10.4067/s0716-97602003000300002
https://doi.org/10.4067/s0716-97602003000300002
https://doi.org/10.3389/fphys.2020.00694
https://doi.org/10.3389/fphys.2020.00694
https://doi.org/10.1016/j.jinorgbio.2021.111546
https://doi.org/10.1016/j.jinorgbio.2021.111546
https://doi.org/10.1155/2014/639531
https://doi.org/10.1155/2014/639531
https://doi.org/10.3390/cells8070681
https://doi.org/10.3390/cells8070681
https://doi.org/10.33549/physiolres.934827
https://doi.org/10.33549/physiolres.934827
https://doi.org/10.1096/fj.202001807
https://doi.org/10.1096/fj.202001807
https://doi.org/10.1155/2021/5513868
https://doi.org/10.1155/2021/5513868
https://doi.org/10.3389/fimmu.2020.570122
https://doi.org/10.3389/fimmu.2020.570122
https://doi.org/10.1093/advances/nmaa171
https://doi.org/10.1093/advances/nmaa171
https://doi.org/10.1016/B978-0-12-801364-9.00025-0
https://doi.org/10.1016/B978-0-12-801364-9.00025-0
https://doi.org/10.1007/s13105-022-00887-4
https://doi.org/10.1007/s13105-022-00887-4
https://doi.org/10.1007/s12640-017-9801-2
https://doi.org/10.1007/s12640-017-9801-2
https://doi.org/10.1021/ac301691r
https://doi.org/10.1021/ac301691r
https://doi.org/10.1002/anie.201404572
https://doi.org/10.1002/anie.201404572
https://doi.org/10.1016/j.tins.2003.08.009
https://doi.org/10.1016/j.tins.2003.08.009
https://doi.org/10.2302/kjm.44.9

COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy

25

177.Mars U and Larsson BS. “Pheomelanin as a binding site for drugs and chemicals”. Pigment Cell Research 12.4 (1999): 266-274.

178.Tribl F, et al. “Tyrosinase is not detected in human catecholaminergic neurons by immunohistochemistry and Western blot analysis”.
Journal of Neural Transmission. Supplementum 72 (2007): 51-55.

179.Zucca FA, et al. “Neuromelanin of the human substantia nigra: an update”. Neurotoxicity Research 25.1 (2014): 13-23.

180.Zecca L., et al. “New melanic pigments in the human brain that accumulate in aging and block environmental toxic metals”. Proceedings
of the National Academy of Sciences of the United States of America 105.45 (2008): 17567-17572.

181.Wakamatsu K., et al. “Biosynthetic pathway to neuromelanin and its aging process”. Pigment Cell and Melanoma Research 25.6 (2012):
792-803.

182.Krone B. “The why of sporadic motor neuron disease—many factors, still a mystery?”. Journal of Neurology and Neuromedicine 1
(2016): 1-5.

183.Zucca FA, et al. “Interactions of iron, dopamine and neuromelanin pathways in brain aging and Parkinson’s disease”. Progress in
Neurobiology 155 (2017): 96-119.

184.McManus M]., etal. “The mitochondria-targeted antioxidant MitoQ prevents loss of spatial memory retention and early neuropathology
in a transgenic mouse model of Alzheimer’s disease”. The Journal of Neuroscience 31.44 (2011): 15703-15715.

185. Lastres-Becker I, et al. “a-Synuclein expression and Nrf2 deficiency cooperate to aggravate protein aggregation, neuronal death and
inflammation in early-stage Parkinson’s disease”. Human Molecular Genetics 21.14 (2012): 3173-3192.

186.Dariani S., et al. “Thymoquinone attenuates astrogliosis, neurodegeneration, mossy fiber sprouting, and oxidative stress in a model
of temporal lobe epilepsy”. Journal of Molecular Neuroscience 51.3 (2013): 679-686.

187.An T, et al. “Oxidative stress and autophagic alteration in brainstem of SOD1-G93A mouse model of ALS". Molecular Neurobiology
49.3 (2014): 1435-1448.

188.Eleuteri S., et al. “Novel therapeutic strategy for neurodegeneration by blocking Af seeding mediated aggregation in models of
Alzheimer’s disease”. Neurobiology of Disease 74 (2015): 144-157.

189. Miyazato S., et al. “Promotive effects of resistant maltodextrin on apparent absorption of calcium, magnesium, iron and zinc in rats”.
European Journal of Nutrition 49.3 (2010): 165-171.

190.]Johnson R, et al. “Fructose metabolism as a common evolutionary pathway of survival associated with climate change, food shortage
and droughts”. Journal of Internal Medicine 287.3 (2020): 252-262.

191. Tappy L. “Health implications of fructose consumption in humans”. In: Mérillon, JM., Ramawat, K. (eds) Sweeteners. Reference Series
in Phytochemistry. Springer, Cham (2018).

192.Sun SZ and Empie MW. “Fructose metabolism in humans - what isotopic tracer studies tell us”. Nutrition and Metabolism 9.1 (2012):
89.

193.Zhao M, et al. “D-mannose acts as a V-ATPase inhibitor to suppress inflammatory cytokines generation and bacterial killing in
macrophage”. Molecular Immunology 162 (2023): 84-94.

194. Ajibola A., et al. “Nutraceutical values of natural honey and its contribution to human health and wealth”. Nutrition and Metabolism
9 (2012): 61.

Citation: Faiza Abdur Rab. “COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy”. EC Nutrition
21.6 (2026): 01-28.


https://doi.org/10.1111/j.1600-0749.1999.tb00760.x
https://doi.org/10.1007/978-3-211-73574-9_8
https://doi.org/10.1007/978-3-211-73574-9_8
https://doi.org/10.1007/s12640-013-9435-y
https://doi.org/10.1073/pnas.0808768105
https://doi.org/10.1073/pnas.0808768105
https://doi.org/10.1111/pcmr.12014
https://doi.org/10.1111/pcmr.12014
https://doi.org/10.29245/2572.942X/2016/2.1015
https://doi.org/10.29245/2572.942X/2016/2.1015
https://doi.org/10.1016/j.pneurobio.2015.09.012
https://doi.org/10.1016/j.pneurobio.2015.09.012
https://doi.org/10.1523/JNEUROSCI.0552-11.2011
https://doi.org/10.1523/JNEUROSCI.0552-11.2011
https://doi.org/10.1093/hmg/dds143
https://doi.org/10.1093/hmg/dds143
https://doi.org/10.1007/s12031-013-0043-3
https://doi.org/10.1007/s12031-013-0043-3
https://doi.org/10.1007/s12035-013-8623-3
https://doi.org/10.1007/s12035-013-8623-3
https://doi.org/10.1016/j.nbd.2014.08.017
https://doi.org/10.1016/j.nbd.2014.08.017
https://doi.org/10.1007/s00394-009-0062-6
https://doi.org/10.1007/s00394-009-0062-6
https://doi.org/10.1111/joim.12993
https://doi.org/10.1111/joim.12993
https://doi.org/10.1007/978-3-319-27027-2_29
https://doi.org/10.1007/978-3-319-27027-2_29
https://doi.org/10.1186/1743-7075-9-89
https://doi.org/10.1186/1743-7075-9-89
https://doi.org/10.1016/j.molimm.2023.08.013
https://doi.org/10.1016/j.molimm.2023.08.013
https://doi.org/10.1186/1743-7075-9-61
https://doi.org/10.1186/1743-7075-9-61

COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy

26

195. Eteraf-Oskouei T and Najafi M. “Traditional and modern uses of natural honey in human diseases: a review”. I[ranian Journal of Basic
Medical Sciences 16.6 (2013): 731-742.

196.0Olaitan PB,, et al. “Honey: a reservoir for microorganisms and an inhibitory agent for microbes”. African Health Sciences 7.3 (2007):
159-165.

197.Piskin E,, et al. “Iron absorption: Factors, limitations, and improvement methods”. ACS Omega 7.24 (2022): 20441-20456.

198.Mehta P, et al. “COVID-19: consider cytokine storm syndromes and immunosuppression”. Lancet (London, England) 395.10229
(2020): 1033-1034.

199.Khomich OA,, et al. “Redox biology of respiratory viral infections”. Viruses 10.8 (2018): 392.

200.van den Brand JM,, et al. “The pathology and pathogenesis of experimental severe acute respiratory syndrome and influenza in
animal models”. Journal of Comparative Pathology 151.1 (2014): 83-112.

201.Bessman NJ., et al. “Dendritic cell-derived hepcidin sequesters iron from the microbiota to promote mucosal healing”. Science (New
York, N.Y.) 368.6487 (2020): 186-189.

202.Schlessinger A, et al. “Protein disorder--a breakthrough invention of evolution?” Current Opinion in Structural Biology 21.3 (2011):
412-418.

203.Hollander D and Ruble PE Jr. “beta-carotene intestinal absorption: bile, fatty acid, pH, and flow rate effects on transport”. The American
Journal of Physiology 235.6 (1978): E686-E691.

204.Tavallali V, et al. “Iron nano-complexes and iron chelate improve biological activities of sweet basil (Ocimum basilicum L.)". Plant
Physiology and Biochemistry 144 (2019): 445-454.

205.Calderén Bravo H., et al. “Basil seeds as a novel food, source of nutrients and functional ingredients with beneficial properties: a
review”. Foods (Basel, Switzerland) 10.7 (2021): 1467.

206.Gursoy N,, et al. “Antioxidant activities, metal contents, total phenolics and flavonoids of seven Morchella species”. Food and Chemical
Toxicology 47.9 (2009): 2381-2388.

207.Singh P, et al. “Nausea: a review of pathophysiology and therapeutics”. Therapeutic Advances in Gastroenterology 9.1 (2016): 98-112.

208.Sandesh P, et al. “Antioxidant activities of tamarind (Tamarindus Indica) seed coat extracts using in vitro and in vivo models”. Journal
of Food Science and Technology 51.9 (2014): 1965-1973.

209.0kello |, et al. “Mineral composition of Tamarindus indica LINN (tamarind) pulp and seeds from different agro-ecological zones of
Uganda”. Food Science and Nutrition 5.5 (2017): 959-966.

210.0kello]., et al. “Physicochemical composition of Tamarindus indica L. (Tamarind) in the agro-ecological zones of Uganda”. Food Science
and Nutrition 6.5 (2018): 1179-1189.

211.Shao H,, et al. “Composition and rheological properties of polysaccharide extracted from tamarind (Tamarindus indica L.) seed”.
Molecules (Basel, Switzerland) 24.7 (2019): 1218.

212.Wang S, et al. “Chemical constituents and health effects of sweet potato”. Food Research International 89.1 (2016): 90-116.

213.Fatma M, et al. “Ethylene signaling under stressful environments: Analyzing collaborative knowledge”. Plants (Basel, Switzerland)
11.17 (2022): 2211.

Citation: Faiza Abdur Rab. “COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy”. EC Nutrition
21.6 (2026): 01-28.


https://pubmed.ncbi.nlm.nih.gov/23997898/
https://pubmed.ncbi.nlm.nih.gov/23997898/
https://pubmed.ncbi.nlm.nih.gov/18052870/
https://pubmed.ncbi.nlm.nih.gov/18052870/
https://doi.org/10.1021/acsomega.2c01833
https://doi.org/10.1016/S0140-6736(20)30628-0
https://doi.org/10.1016/S0140-6736(20)30628-0
https://doi.org/10.3390/v10080392
https://doi.org/10.1016/j.jcpa.2014.01.004
https://doi.org/10.1016/j.jcpa.2014.01.004
https://doi.org/10.1126/science.aau6481
https://doi.org/10.1126/science.aau6481
https://doi.org/10.1016/j.sbi.2011.03.014
https://doi.org/10.1016/j.sbi.2011.03.014
https://doi.org/10.1152/ajpendo.1978.235.6.E686
https://doi.org/10.1152/ajpendo.1978.235.6.E686
https://doi.org/10.1016/j.plaphy.2019.10.021
https://doi.org/10.1016/j.plaphy.2019.10.021
https://doi.org/10.3390/foods10071467
https://doi.org/10.3390/foods10071467
https://doi.org/10.1016/j.fct.2009.06.032
https://doi.org/10.1016/j.fct.2009.06.032
https://doi.org/10.1177/1756283X15618131
https://doi.org/10.1007/s13197-013-1210-9
https://doi.org/10.1007/s13197-013-1210-9
https://doi.org/10.1002/fsn3.490
https://doi.org/10.1002/fsn3.490
https://doi.org/10.1002/fsn3.627
https://doi.org/10.1002/fsn3.627
https://doi.org/10.3390/molecules24071218
https://doi.org/10.3390/molecules24071218
https://doi.org/10.1016/j.foodres.2016.08.032
https://doi.org/10.3390/plants11172211
https://doi.org/10.3390/plants11172211

COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy

27

214.Naito Y, et al. “Changes in superoxide dismutase activity in the gastric mucosa of peptic ulcer patients”. Journal of Clinical
Gastroenterology 14.1 (1992): S131-S134.

215.Norris SH and Hersey S]. “pH dependence of pepsinogen and acid secretion in isolated gastric glands”. The American Journal of
Physiology 245.6 (1983): G730-G738.

216.Darling RA,, et al. “Mercaptoacetate and fatty acids exert direct and antagonistic effects on nodose neurons via GPR40 fatty acid
receptors”. American Journal of Physiology. Regulatory, Integrative and Comparative Physiology 307.1 (2014): R35-R43.

217.Browning KN and Travagli RA. “Central nervous system control of gastrointestinal motility and secretion and modulation of
gastrointestinal functions”. Comprehensive Physiology 4.4 (2014): 1339-1368.

218.Dangles O and Fenger JA. “The chemical reactivity of anthocyanins and its consequences in food science and nutrition”. Molecules
(Basel, Switzerland) 23.8 (2018): 1970.

219.Afrin S, et al. “Promising health benefits of the strawberry: a focus on clinical studies”. Journal of Agricultural and Food Chemistry
64.22 (2016): 4435-4449.

220.Giampieri F, et al. “Strawberry as a health promoter: an evidence based review”. Food and Function 6.5 (2015): 1386-1398.

221.Hannum SM. “Potential impact of strawberries on human health: a review of the science”. Critical Reviews in Food Science and Nutrition
44.1 (2004): 1-17.

222.Alajil 0., et al. “Nutritional and phytochemical traits of apricots (Prunus armeniaca L.) for application in nutraceutical and health
industry”. Foods (Basel, Switzerland) 10.6 (2021): 1344.

223.Al-Soufi MH,, et al. “A review with updated perspectives on nutritional and therapeutic benefits of apricot and the industrial
application of its underutilized parts”. Molecules (Basel, Switzerland) 27.15 (2022): 5016.

224.Xu M, et al. “Transcriptome analysis insight into ethylene metabolism and pectinase activity of apricot (Prunus armeniaca L.)
development and ripening”. Scientific Reports 11.1 (2021): 135609.

225.D’Ambrosio C,, et al. “Proteomic analysis of apricot fruit during ripening”. Journal of Proteomics 78 (2013): 39-57.

226.5uC,, et al. “Comparison of phenolic composition, vitamin C, antioxidant activity, and aromatic components in apricots from Xinjiang”.
Journal of Food Science 87.1 (2022): 231-250.

227.Alasalvar C,, et al. “Specialty seeds: Nutrients, bioactives, bioavailability, and health benefits: A comprehensive review”. Comprehensive
Reviews in Food Science and Food Safety 20.3 (2021): 2382-2427.

228.Balakrishna R,, et al. “Consumption of nuts and seeds and health outcomes including cardiovascular disease, diabetes and metabolic
disease, cancer, and mortality: an umbrella review”. Advances in Nutrition (Bethesda, Md.) 13.6 (2022): 2136-2148.

229.Rab FA. “Would science knowledge, food and agriculture sector be considered basic human services or commercial services in this
post covid19 era? decision will determine the destination”. EC Nutrition 18.10 (2023): 01-08.

230.Rab FA. “Socio economic status lost connection with healthy and nutritious diet consumption practices”. EC Nutrition 19.11 (2024):
01-04.

231.Rab FA. “Role of food-its influence on modulation of therapies including chemotherapy’s outcomes”. EC Nutrition 20.2 (2025): 01-31.

232.Rab FA. “Universal evolutionary capacitor switch operation regulation gimmicks driving illness and natural cure: food and
environment are the key modulating drivers”. EC Nutrition 21.2 (2026): 01-28.

Citation: Faiza Abdur Rab. “COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy”. EC Nutrition
21.6 (2026): 01-28.


https://doi.org/10.1097/00004836-199206001-00023
https://doi.org/10.1097/00004836-199206001-00023
https://doi.org/10.1152/ajpgi.1983.245.6.G730
https://doi.org/10.1152/ajpgi.1983.245.6.G730
https://doi.org/10.1152/ajpregu.00536.2013
https://doi.org/10.1152/ajpregu.00536.2013
https://doi.org/10.1002/cphy.c130055
https://doi.org/10.1002/cphy.c130055
https://doi.org/10.3390/molecules23081970
https://doi.org/10.3390/molecules23081970
https://doi.org/10.1021/acs.jafc.6b00857
https://doi.org/10.1021/acs.jafc.6b00857
https://doi.org/10.1039/c5fo00147a
https://doi.org/10.1080/10408690490263756
https://doi.org/10.1080/10408690490263756
https://doi.org/10.3390/foods10061344
https://doi.org/10.3390/foods10061344
https://doi.org/10.3390/molecules27155016
https://doi.org/10.3390/molecules27155016
https://doi.org/10.1038/s41598-021-92832-6
https://doi.org/10.1038/s41598-021-92832-6
https://doi.org/10.1016/j.jprot.2012.11.008
https://doi.org/10.1111/1750-3841.16002
https://doi.org/10.1111/1750-3841.16002
https://doi.org/10.1111/1541-4337.12730
https://doi.org/10.1111/1541-4337.12730
https://doi.org/10.1093/advances/nmac077
https://doi.org/10.1093/advances/nmac077
https://ecronicon.net/assets/ecnu/pdf/ECNU-18-01135.pdf
https://ecronicon.net/assets/ecnu/pdf/ECNU-18-01135.pdf
https://ecronicon.net/assets/ecnu/pdf/ECNU-19-01195.pdf
https://ecronicon.net/assets/ecnu/pdf/ECNU-19-01195.pdf
https://www.researchgate.net/publication/395991742_EC_NUTRITION_EC_NUTRITION_Review_Article_Role_of_Food-Its_Influence_on_Modulation_of_Therapies_Including_Chemotherapy%27s_Outcomes
https://ecronicon.net/assets/ecnu/pdf/ECNU-21-01234.pdf
https://ecronicon.net/assets/ecnu/pdf/ECNU-21-01234.pdf

COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy

28

233.Rab FA. “Nutrition science-an altered evolving role in maintaining natural health driving illnesses and cure”. EC Nutrition 21.3 (2026):
01-28.

234.Xu M,, et al. “Exploiting phenotypic heterogeneity to improve production of glutathione by yeast”. Microbial Cell Factories 23.1 (2024):
267.

235.Kozlov M. “COVID can wake up a slew of dormant viruses inside you”. Nature 656.8127 (2026): 281-282.

Volume 21 Issue 6 August 2026
©All rights reserved by Faiza Abdur Rab.

Citation: Faiza Abdur Rab. “COVID 19 Virus-Genomic and Molecular Gaming and the Role of Diet Preparations in Therapy”. EC Nutrition
21.6 (2026): 01-28.


https://ecronicon.net/assets/ecnu/pdf/ECNU-21-01242.pdf
https://ecronicon.net/assets/ecnu/pdf/ECNU-21-01242.pdf
https://pubmed.ncbi.nlm.nih.gov/39375675/
https://pubmed.ncbi.nlm.nih.gov/39375675/
https://doi.org/10.1038/d41586-026-02443-2

