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Abstract 

Heavy infection of the virus leads to overproduction of cytokines. The over-
production of cytokine (cytokines storms) is responsible for the critical cases 
and deaths of COVID-19. The nuclear factor kappa-B stimulates the expres-
sion of the genes, which is responsible for cytokines storm and RNA tran-
scription. The COVID-19 virus can be controlled by inhibition of nuclear 
factor kappa-B. Nuclear factor kappa-B is controlled by inhibition of hydro-
gen peroxide and inhibitor kappa-B kinase enzyme. 
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1. Introduction 

COVID-19 is a global epidemic disease that caused the death of more than three 
hundred thousand people. So far, there is still no effective treatment to end this 
crisis. This study is to track the symptoms of the disease and analyze the data of 
this disease to reach an acceptable pathological explanation to reach a solution to 
this crisis. 

The core of this paper is tracking study of: 
1) The critical cases as suffocation, and thrombosis. 
2) The possibility of lung cells turning into cancer. 
3) Transcription of virus and how to block it. 

2. Materials and Methods 

On 31 December 2019, a pneumonia outbreak was reported in Wuhan, China 
[1]. The outbreak was traced to a novel strain of coronavirus [2], which was 
given the name 2019-Cov by the World Health Organization (WHO) [3] [4]. 
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It was later renamed SARS-CoV-2 by the International Committee on Tax-
onomy of Viruses. As of 28 April 2020, there have been at least 213,824 con-
firmed deaths and more than 3,083,467 confirmed cases in the coronavirus 
pneumonia pandemic [5]. Coronaviruses are spherical, with club-shaped spikes 
that project from their surface, which in electron micrographs create an image 
like solar corona, from which their name derives and has RNA genome [6] [7]. 
Infection with the new coronavirus (severe acute respiratory syndrome corona-
virus 2, or SARS-CoV-2) causes coronavirus disease 2019 (COVID-19). 

The virus appears to spread easily among people, and more continues to be 
discovered over time about how it spreads. Data has shown that it spreads from 
person to person among those in close contact (within about 6 feet, or 2 meters). 
The virus spreads by respiratory droplets released when someone with the virus 
coughs, sneezes, or talks. These droplets can be inhaled or land in the mouth or 
nose of a person nearby. It can also spread if a person touches a surface with the 
virus on it and then touch his nose or eyes [8]. Although most people with 
COVID-19 have mild to moderate symptoms, the disease can cause severe med-
ical complications and leads to death in some people. Older, adults, or people 
with existing chronic medical conditions are at greater risk of becoming serious-
ly ill with COVID-19.  

Based on all 72,314 cases of COVID-19 confirmed, suspected, and asympto-
matic cases in China as of February 11, a paper by the Chinese CCDC released 
on February 17 and published in the Chinese Journal of Epidemiology has found 
that: 
• 80.9% of infections are mild (with flu-like symptoms) and can recover at 

home. 
• 13.8% are severe, developing severe diseases including pneumonia and 

shortness of breath. 
• 4.7% as critical and can include respiratory failure, septic shock, and mul-

ti-organ failure. 
• In about 2% of reported cases the virus is fatal. 
• Risk of death increases in the older. 
• Relatively few cases are seen among children [9]. 

The lungs are the organs most affected by COVID-19 because the virus ac-
cesses host cells via the enzyme angiotensin-converting enzyme (ACE2), which 
is most abundant in type II alveolar cells of the lungs [10]. 

The density of ACE2 in each tissue correlates with the severity of the disease 
in that tissue, some have suggested that decreasing ACE2 activity might be pro-
tective.  

The virus also affects gastrointestinal organs as ACE2 is abundantly expressed 
in the gladder cells of gastric and duodenal [11]. 

ACE2 is present in the brain, with some reports of detection of the virus after 
cerebrospinal fluid assays although the presence of oligoclonal bands seems to be 
a common denominator in these patients [12]. 

ACE2 receptors are highly expressed in the heart and are involved in heart 
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function.  
Autopsies of people who died of COVID-19 have found diffuse alveolar dam-

age and lymphocyte-containing inflammatory infiltrates within the lung [13]. 
Coronavirus uses a special surface glycoprotein called a “spike” to connect to 

ACE2 of type II alveolar cells of the lung and enter the host cell then multiplica-
tion and damage the cell and infect other cells and release cytokines. 

Alveolar macrophages get activated by the interaction of toll-like receptors 
(TLR) present on the AM surface with the pathogen-associated molecular re-
ceptors (PAMP) present on the microbial cell. The interplay between TLRs and 
PAMPs transmits chemical signals that trigger the process of pathogen engulf-
ment and the secretion of pro-inflammatory cytokines that enhance local im-
mune response some progress to viral pneumonia, multi-organs failure, or cyto-
kine storm [14]. 

Alveoli (singular: alveolus) are the site of gas exchange in the lung. Alveoli are 
thin-walled, sac-like structures lined by a single layer of flattened squamous epi-
thelial cells: type I pneumocytes. This extremely thin nature of the type I pneu-
mocytes facilitates gas exchange across their surface. The alveolar wall, or sep-
tum, consists of capillaries and minimal connective tissue support. As such, al-
veolar septal capillaries are almost in direct apposition with the type I pneumo-
cyte. The type I pneumocyte and capillary lumen are separated only by the 
basement membrane of the type I pneumocytes, minimal or absent septal con-
nective tissue, the basement membrane of the capillary endothelium, and the 
endothelial cells themselves. This provides an extremely narrow gap through 
which gases can diffuse, providing for efficient exchange of oxygen and carbon 
dioxide between alveolar spaces and capillaries. 

In addition to the type I pneumocytes, alveoli also contain several additional 
cell types. Type II pneumocytes are cuboidal epithelial cells frequently residing 
in the corners of alveolar spaces. Type II pneumocytes are responsible for the 
secretion of surfactant. Surfactant is a fluid composed of phospholipids and pro-
teins that coats the surface of alveolar spaces to reduce surface tension, allowing 
for alveoli to expand and remain open. In addition, type II pneumocytes play a 
crucial role in tissue repair in the lung. Following damage to type I pneumocytes, 
type II pneumocytes proliferate and differentiate into type I pneumocytes, the-
reby restoring the alveolar structure.  

Finally, alveolar spaces contain a resident population of macrophages. Nor-
mally, alveolar macrophages are located in close apposition to type I pneumo-
cytes and can be mistaken for type II pneumocytes. These macrophages, which 
are relatively low in number, readily phagocytize debris within alveoli, which can 
include surfactant, edema fluid, red blood cells, and pathogens (e.g. bacteria). 
Low numbers of macrophages are also normally present within the alveolar [15]. 

2.1. Normal State of Lung 

During inhalation, the air loaded with oxygen enters into the air sac, and as the 
oxygen concentration is higher than the oxygen into blood capillary. The oxygen 
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moves to the interstitial space then into blood capillary and loads on RBC.  
On the other side, there are other red blood cells loaded with carbon dioxide 

at a higher concentration. So, the carbon dioxide moves to the air sac and then 
to outside with the exhale. The gas movement depends on concentration from 
high to low [16] (Figure 1).  

2.2. After Infection with COVID-19  

They observed many complications including accumulation of fluid in alveoli 
and pneumonia in lungs, respiratory failure, thrombosis in peripheral capillaries, 
heart problems, such as heart rhythm problems and a disease of the heart muscle 
that makes it hard for your heart to pump blood to the body (cardiomyopathy) 
and acute kidney injury [17].  

3. Results and Discussion 

During the early stages of virus infection, cytokines are produced when innate 
immune defenses are activated. One of the earliest cytokine produced is tumor 
necrosis factor-alpha (TNF-α) which is synthesized by activated macrophages 
and monocytes. This cytokine changes nearby capillaries. So that circulating 
white blood cells can be easily brought to the site of infection. Neutrophils are 
one of the earliest types of phagocytic cells together with dendritic cells, and 
macrophages, enter a site of infection [18] [19].  

Cytokines lead to vasodilatation and increase the permeability of blood ves-
sels. 

This allowing fluid and cells to leave the capillaries and enter into the alveoli 
and accumulation in it leading to difficulty in breathing,  

3.1. Cytokine Storm 

Heavy infection of the virus leads to overproduction of cytokines, the cytokines 
enter into capillaries and flow with bloodstream and reach to other peripheral 
capillaries. This leads to increase of capillaries permeability in different parts of 
the lung. This means that a large amount of fluid leaves the capillaries and ac-
cumulates in interstitial spaces and alveoli sac forming a pulmonary edema. This 
edema prevents oxygen moving from air sac to the blood capillaries leading to 
suffocation (Figure 2). Cytokine storm has occurred as a result of COVID-19 
infection, While, the COVID-19-critical cases have occurred as a result of a Cy-
tokine storm. In other words, cytokine is fuel of COVID-19.  

In severe cases, people with pulmonary edema may need intensive or critical 
care. A machine will deliver oxygen under pressure to help get more air into the 
lung [20].  

Cytokine storms might explain why some people have a severe reaction to co-
ronavirus while others only experience mild symptoms. They could also be the 
reason why younger people are less affected, as their immune systems are less 
developed and so produce lower levels of inflammation-driving cytokines [21].  
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Figure 1. Shows the gas exchange in the alveoli. 

 

 
Figure 2. Shows the accumulation of fluid in the alveoli 
(pulmonary edema) due to cytokine storm. 

3.2. Clotting Formation 

When the fluid leaks from the blood vessel and accumulation in the interstitial 
space and air sac leads to suffocation. Leaking of the fluid from capillaries in-
creases the viscosity of blood and lowing of blood content and its flow in these 
capillary. The lowering of blood flow in peripheral capillary results in formation 
of venous thrombi [22] [23]. In addition, increasing the viscosity of blood helps 
the formation of the thrombi in peripheral capillary [22] [23] [24]. Thus, cyto-
kines storm leads to suffocation, and thrombosis in peripheral capillaries result-
ing in death.  

In other words, the immune responses are attempting to counter the virus at-
tack; they can end up by blocking oxygen uptake in the lungs.  

3.3. RNA-Transcription  

Virus expresses the production of GTPases. GTPases are a large family of hy-
drolase enzyme that binds to the Guanosine triphosphate, which specializes for 
the transport of RNA polymerase-II into the nucleus [25] [26].  
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3.4. The Role of Nuclear Factor Kappa-B in COVID-19 

3.4.1. The Role of Nuclear Factor Kappa-B in Formation of Cytokines Storm  
The Cytokines production is controlled by genes (TNF-α, IL-1 & IL-6). These 
genes are expressed by activated nuclear factor kappa-B. This means that the 
continuous activation of nuclear factor kappa-B results in overproduction of cy-
tokines (cytokines storm). The cytokines storm must be inhibited. To achieve 
that, we must keep the nuclear factor kappa-B in an inactive form [27].  

3.4.2. The Role of Nuclear Factor—Kappa-B in Cancer  
Nuclear factor kappa-B stimulates the expression of genes (Bcl-2 and muc-1) 
which is responsible for blocking the pathway of an intrinsic program of cell 
death. In addition, expression of genes (muc-4, muc-16, DcR3, and metallopro-
teinase enzyme) which is responsible for blocking the extrinsic programs of cell 
death, which lead to fleeing of cells from death. This converts the normal somat-
ic cells to cancer cells [28] [29].  

3.4.3. The Role of Nuclear Factor Kappa-B in the Transcription of  
Coronavirus 

Nuclear factor kappa-B stimulates the expression of gene ARF-related protein-1 
which expresses the production of GTPases [25]. GPN1/GPN2 defines a new 
family of small GTPase that is specialized for the transport of RNA polyme-
rase-II into the nucleus [26]. RNA Polymerase-II (pol-II) (RNApII) is required 
for transcription of all messenger RNAs (mRNAs) as well as noncoding genes 
such as micro RNAs [30] [31] [32].  

Nuclear factor-kappa B (NF-Kb) 
The severity of the virus lies in the activation of the nuclear factor kappa-B. 

NF-kB stimulates the expression of several genes that produce cytokines which 
may lead to the cytokine storm, Cytokine storm leads to accumulating fluid into 
the air sacs of alveoli and leads to suffocation. In addition, NF-Kb expresses PAF 
Receptor1 (Platelet Activator receptor) which increases the possibility of forma-
tion thrombi in peripheral capillaries. As well as, it is responsible for the possi-
bility of lung cells turning into cancer by expressing several genes responsible for 
shutting down the intrinsic and extrinsic programs of cell death. Moreover, 
NF-kB is responsible for the production of GTPase, which are specialized for the 
transport of RNA polymerase II into the nucleus, which plays a great role in 
transcription of mRNA of COVID-19 [25] [26] (Figure 3). Accordingly, in order 
to control the severity of the COVID-19 and prevent its transcription, we must 
control the activity of the nuclear factor-kappa B. As for the use of Chloroquine 
as a treatment of COVID-19 is a big mistake, it does not prevent the activity of 
the NF-Kb. On the contrary, Chloroquine activates the nuclear factor kappa-B 
[33]. 

In un-stimulated cells, both nuclear factor kappa B (NF-Kb) and dynein light 
chain (LC8) bind with inhibitor kappa-B (IKB-α) in the cytosol of the cell form-
ing (NF-Kb, -IKB-α, -LC8) complex. LC8 inhibits the activation of NF-Kb by 
interacting with IKB-α, thereby, preventing its phosphorylation by IKK. 
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Figure 3. Shows the role of nuclear factor kappa-B in COVID-19. 

 
When cells are exposed to H2O2, the LC8 forms a reversible intermolecular 

disulfide bond between the two Cys2 residues, leading to a conformational 
change that results in dissociation of LC8 from this complex, while IKB-α and 
NF-Kb remain bound together [34]. Dissociation of LC8 from (NF-Kb, IKB-α, 
and LC8) complex allows the IkB kinase enzyme (IKKs) to phosphorylate the 
inhibitor kappa-B (IKB-α). This phosphorylation results in dissociation of IKB-α 
from NF-Kb.  

Finally, NF-Kb becomes free and Trans locates into the nucleus and stimulates 
the expression of several genes including: 

1) TNF-α gene which stimulates the production of cytokines. These cytokines 
reactivate the nuclear factor kappa-B by activating the kinase enzyme IKK, 
which phosphorylates IKB-α leading to establish a positive auto regulation loop 
that amplifies the inflammatory response and increase the duration of chronic 
inflammation and may lead to cytokines storm [18] [35]. 

2) Genes play a direct role in the shutdown of the intrinsic and extrinsic pro-
grams of cell death as (Muc-1, Muc-4, Muc-16-Bcl-2, MMPs, and Decoy-R3) 
leading to cancer.  

3) Gene (ARF related protein-1) activates GTPase which plays a great role in 
the transcription of mRNA of the virus (Figure 4). 

Therefore, to treat and stop the COVID-19, we have to prevent the activity of 
the nuclear factor kappa-B. We can do that by controlling the kinase enzyme 
(IKK) as well as, getting rid of the hydrogen peroxide and prevent new forma-
tion of it (Figure 5). 

1) Controlling of kinase enzyme (IKK). 
By administrating Aspirin or Sulfasalazine 
Aspirin, the inhibitory effects of Aspirin and sodium salicylate result from the 

specific inhibition of ATP-binding to IKKβ. Thus, IKKβ-dependent phosphory-
lation of IkB-α is reduced preventing the activity of the NF-Kb pathway [36]. 

Sulfasalazine, it is a potent and specific inhibitor of the nuclear factor kappa-B 
activation [37]. 
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Figure 4. Shows H2O2 oxidizes the LC8 leading in dissociating it from IKB-α, then 
IKKs phosphorylate the IKB-α resulting in free NF-Kb, which Trans locates into the 
nucleus and stimulates the expression of several genes which responsible for cyto-
kine storm, shutdown the pathway of the intrinsic and extrinsic programs of cell 
death and transcription of mRNA of the virus. 

 

 
Figure 5. Shows the inhibition of nuclear factor kappa-B by blocking 
the activation of kinase enzyme of IKB, superoxide free radical, and 
hydrogen peroxide.  

 
Sulfasalazine is as a direct inhibitor of IKK-alpha and -beta by antagonizing 

adenosine triphosphate binding but it has several side effects [38]. 
2) Getting rid of the hydrogen peroxide and preventing the new forma-

tion of it. 
This is achieved by administration of glutathione, Vitamin-C, and Vitamin-E 
The excessive amount of H2O2 is produced either directly as a byproduct of 
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phase-I detoxification enzymes processing or indirectly by sodium dismutase 
enzyme which converts the superoxide free radical to H2O2. Hydrogen peroxide 
oxidizes the LC8 leading in dissociating it from IKB-α [33]. Glutathione is the 
most important antioxidant for neutralization of free radicals by donating its 
electron to H2O2 reduces it into H2O + O2 [39]. 

Cysteine is the critical amino acid needed for the synthesis of glutathione 
(GSH). Vitamin B2, B3, B6, and Cysteine are needed for the production and 
maintenance of the active form of glutathione [40]. 

a) Glutathione and catalase enzymes  
Glutathione and catalase enzymes convert hydrogen peroxide (activator of 

NF-Kb) to water and oxygen [41]. 
b) Vitamin-C  
Vitamin-C is one of potent reducing agents and scavenger of free radicals in 

the biological systems, working as a scavenger of oxidizing free radicals and 
harmful oxygen-derived species, such a hydroxyl radical and hydrogen peroxide 
[42] [43]. 

c) Vitamin-E reduces the accumulation of superoxide radicals, so H2O2 for-
mation is reduced. The recommended dose is 500 mg three times daily [44] [45]. 

Finally, the proposed protocol to treat COVID-19 is as follows: 
1) ASPIRIN 75 mg/three-time daily 
2) Glutathione 50 mg three-times daily 
3) Vitamin-C 500 mg/three-time daily 
4) Vitamin-E 500 mg/three-time daily 
The scientific significance of this protocol: 
1) It prevents the occurrence of critical conditions associated with coronavirus 

such as inability to breathe and suffocation as well as cases of clotting in the pe-
ripheral capillaries.  

2) A major key to treating cancer by returning the death cell programs of 
cancer cells to work again. 

3) Preventing the coronavirus from transcription the Messenger RNA.  
4) Preventing the expression of the production of the enzyme polymerase 

II. This may be a key to treating all RNA viruses by shutting off an animal vi-
rus. 

Proposed diet and treatment program of COVID-19 (Figure 6): 
1) Glutathione  
The sources of glutathione are Broccoli, Tomato, Orange, lemon, apples, and 

grape. They contain sulforaphane which activates nuclear factor erythroid-2-related 
factor 2 (Nrf2). Nrf2 regulates the expression of genes encoding glutathione en-
zyme and antioxidant proteins [46] [47] [48]. 

2) Vitamin-C  
The natural sources of vitamin-C are Oranges, Guava, and strawberries [48]. 
3) Vitamin-E 
Sunflower seeds, peanuts, Avocado, Brazil nuts, and salmon fish [49].  
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Figure 6. Shows the diet program for COVID-19 treatment. 

4. Conclusion 

Cytokines storm is responsible for critical cases and deaths of COVID-19. Acti-
vated nuclear factor kappa-B leads to cytokines storm formation. COVID-19 can 
be controlled by keeping the nuclear factor kappa-B in an inactive state. 
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