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Abstract: Corona viruses are a group of related viruses that cause diseases in mammals and birds. In humans, coronaviruses
cause respiratory tract infectionsthat can be mild, such as some cases of thecommon cold (among other possible causes,
predominantly rhinoviruses), and others that can be lethal, such as SARS, MERS, and COVID-19. Symptoms in other species vary: in
chickens, they cause an upper respiratory tract disease, while in cows and pigs they cause diarrhea. There are yet to
be vaccines or antiviral drugs to prevent or treat human corona virus infections.

Keywords: corona virus, ACE2, Hemagglutinin esterase, Protonation, ACE Inhibitor, Angiotension Il receptor blocker

1. Introduction

Severe acute respiratory syndrome corona virus 2 (SARS-
CoV-2),2 previously known by the provisional name 2019
novel corona virus (2019-nCoV),BI™B js 3 positive-sense
single-stranded RNA virus.' It is contagious in humans and
is the cause of the ongoing pandemic of coronavirus disease
2019 (COVID-19) that has been designated a Public Health
Emergency of International Concern by the World Health
Organization (WHO).["®

The strain was first discovered in Wuhan, China, so it is
sometimes referred to as the "Wuhan virus" or "Wuhan
corona  virus" . tWSICINT Bacayse  the World  Health
Organization discourages the use of names based upon
locations™¥81¥%3nd  to  avoid confusion with the
disease SARS,™® it sometimes refers to the virus as "the
virus responsible for COVID-19" or "the COVID-19 virus"
in public health communications.”™ The general public
often call both the virus and the disease "coronavirus", but
scientists and most journalists typically use more precise
terms.??

Human-to-human transmission of SARS-CoV-2 has been
confirmed during the 2019-20 coronavirus pandemic.”
Transmission occurs primarily via respiratory droplets from
coughs and sneezes within a range of about 2 metres
(6.6 1).[21%* Indirect contact via contaminated surfaces is
another possible cause of infection.!”® Preliminary research
indicates that the virus may remain viable on plastic and
steel for up to three days, but does not survive on cardboard
for more than one day or on copper for more than four
hours;?® the virus is inactivated by soap, which destabilizes
its lipid  bilayer.?"®® viiral RNA has also been found
in stool samples from infected people.?

Whether the virus is infectious during the incubation
period is uncertain.® On 1 February 2020, the World
Health Organization (WHO) indicated that "transmission
from asymptomatic cases is likely not a major driver of
transmission™.®Y However, an epidemiological model of the
beginning of the outbreak in China suggested that "pre-
symptomatic shedding may be typical among documented
infections" and that subclinical infections may have been the
source of a majority of infections.*”

Morphology of virus:

Coronaviruses are large pleomorphic spherical particles with
bulbous surface projections.® The diameter of the virus
particles is around 120 nm.B4 The envelope of the virus in
electron micrographs appears as a distinct pair of electron
dense shells.®!

The viral envelope consists of alipid bilayer where the
membrane (M), envelope (E) and spike (S) structural
proteins are anchored.®® A subset of coronaviruses
(specifically the members of betacoronavirus subgroup A)
also have a shorter spike-like surface protein called
hemagglutinin esterase (HE).®”

Hemagglutinin esterase (HES)

Hemagglutinin esterase (HES) is a glycoprotein that certain
enveloped viruses possess and use as invading mechanism.
HEs helps in the attachment and destruction of certain sialic
acid receptors that are found on the host cell surface.l*"
Viruses that possess HEs include Influenza C virus,
toroviruses, and corona viruses. HEs is a dimer
transmembrane protein consisting of two monomers, each
monomer is made of three domains. The three domains are:
membrane fusion, esterase, and receptor binding domains.

The different HEs enzyme activities include: receptor
binding activity, receptor hydrolysis (esterase) activity, and
membrane fusion activity. The receptor binding activity
involve the attachment of HEs to N-acetyl-9-O-
acetylneuraminic acid (9-O-Ac- Neu5Ac) of glycolipids and
glycoproteins and in turn serve as viral receptor.** Receptor
hydrolysis (esterase) activity allows virus particles to escape
the infected cell by removing an acetyl group from the C9
position of terminal 9-O-Ac-Neu5Ac residues.?Membrane
fusion activity helps in incorporation viral genome into the
host cell cytoplasm by enhancing the attachment between
the viral envelope and host cell membrane.

Receptor binding activity:

Glycolipids and glycoproteins contain  N-acetyl-9-O-
acetylneuraminic acid (9-O-Ac- Neu5Ac) that serve as viral
receptor in which HEF binds to. HEF can bind to its receptor
whether or not 9-O-Ac-Neu5Ac is attached by an a-2,3 or a-
2,6 linkage to the next galactosyl residue. However, host
specificity can be affected by terminal N-acetylneuraminic
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acid (NeuS5Ac) and the glycosidic linkage of
Neu5Ac. Influenza C virus can recognize 9-O-Ac-Neu5Ac
on the surface of different cells due to its unique receptor
specificity. %!

Receptor hydrolysis (esterase) activity:

The receptor hydrolase activity of HEF aids in the release of
virus particles from an infected cell using esterase enzyme
that cleaves acetyl from the C9 position of terminal 9-O-Ac-
Neu5Ac. The esterase activity of HEF which is part of serine
hydrolase class includes a nucleophilic attack of the
hydroxyl group (OH) of a serine amino acid, with the help of
two other amino acids (histidine and aspartic acid), on the
carbonyl group of the substrate. Basic histidine enhances the
reactivity of serine by polarizing and deprotonating its
hydroxyl group. Along with that, aspartic acid polarizes
histidine.!*"!

X-ray crystallography of the crystalline structure of HEF
showed that serine 57, aspartic acid 352 and histidine 355
are the important amino acids for the esterase activity. Also,
early studies showed that mutation in Ser57 and His355
residues can completely stop the esterase activity of HEF.!*"

Membrane fusion activity:

The membrane fusion activity between, the viral envelope
and endocytic vesicles of host cell, is important to help the
virus inject their genome into the cytoplasm of the cell. In
order to activate membrane fusion, Cleaving the precursor
proteins HEFO and HAO into the subunits into the subunits
HEF1 and HEF2, then exposing these proteins to acidic pH
must be done prior. "

Acidic pH causes protonation of specific amino acids that
initiate certain rearrangement of the proteins. The
protonated amino acid is found to be histidine while its pKa
matches the pH of endosome. Studies showed that there is
about 0.7 difference in the pH value that trigger the
membrane fusion activity from strain to strain of both
influenza A and C."”

Conformational change in HEF structure that occur at low
pH results in the separation of fusion peptide from its
location at the lower part of the stalk and exposing the outer
surface of the molecule, so it can be inserted into the
endosomal membrane. Another conformational change
occur which cause the bending of the ectodomain to push the
fusion peptide toward the transmembrane region. As a result
of that, the virus and endosomal membranes get closer,
exchanging lipids withhemifusion.Then, opening of a fusion
pore and eventually complete merger of both lipid
bilayers."%

Protonation:

In chemistry, protonation (or hydronation) is the addition of
aproton (or hydron, or hydrogen cation), (H") to
an atom, molecule, or ion, forming the conjugate
acid." Some examples include

the protonation of water by sulfuric acid:
H,S0,4 + H,0 = H;0" + HSO 4

the protonation of isobutene in  the
a carbocation:

(CH3)2C:CH2 + HBF4 = (CH3)3C+ + BF74

formation  of

Protonation is a fundamental chemical reaction and is a step
in many stoichiometric and catalytic processes. Some ions
and molecules can undergo more than one protonation and
are labeled polybasic, which is true of many biological
macromolecules.

Entry in cell:

Infection begins when the viral spike (S) glycoprotein
attaches to its complementary host cell receptor. After
attachment, a protease of the host cell cleaves and activates
the receptor-attached spike protein. Depending on the host
cell protease available, cleavage and activation allows
the virus to enter the host cell by endocytosis or direct fusion
of the viral envelop with the host membrane.*?

On entry into the host cell, the virus particle is uncoated, and
its genome enters the cell cytoplasm.[**! The coronavirus
RNA genome has a5 methylated capand a3’
polyadenylated tail, which allows the RNA to attach to the
host cell's ribosome for translation.*” The host ribosome
translates the initial overlapping open reading frame of the
virus genome and forms a long polyprotein. The polyprotein
has its own proteases which cleave the polyprotein into
multiple nonstructural proteins.*®

Replication:

A number of the nonstructural proteins coalesce to form
a multi-protein replicase-transcriptase complex (RTC). The
main replicase-transcriptase protein is the RNA-dependent
RNA polymerase (RdRp). It is directly involved in the
replication and transcription of RNA from an RNA strand.
The other nonstructural proteins in the complex assist in the
replication and transcription process. The exoribonuclease
non-structural protein, for instance, provides extra fidelity to
replication by providing a proofreading function which the
RNA-dependent RNA polymerase lacks.

Release:

The replicated positive-sense genomic RNA becomes the
genome of the progeny viruses. The mRNAs are gene
transcripts of the last third of the virus genome after the
initial overlapping reading frame. These mRNAs are
translated by the host's ribosomes into the structural proteins
and a number of accessory proteins.*® RNA translation
occurs inside the endoplasmic reticulum. The viral structural
proteins S, E, and M move along the secretory pathway into
the Golgi intermediate compartment.

Angiotensin converting enzyme 2:

Angiotensin  converting enzyme 2 (ACE2)"7is an
enzyme attached to the outer surface (cell membranes) of
cells in the lungs, arteries, heart, kidney, and intestines. 414!
ACE2 lowers blood pressure by catalysing the cleavage
of angiotensin 11 (a vasoconstrictor peptide) into angiotensin
1-7 (a vasodilator).FIPH2I ACE2 also serves as the entry
point into cells for some coronaviruses.*”!

ACE2 counters the activity of the related angiotensin-
converting enzyme (ACE) by reducing the amount of
angiotensin-11 and increasing Ang(1-7)® making it a
promising drug target for treating cardiovascular
diseases.>I1%°]
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ACE2 is a single-pass type | membrane protein, with its
enzymatically active domain exposed on the surface of cells
in lungs and other tissues.®® The extracellular domain of
ACE2 iscleaved from the transmembrane  domain by
another enzyme known as sheddase, and the resulting
soluble protein is released into the blood stream and
ultimately excreted into urine."1%¢!

Coronavirus entry point:

As a transmembrane protein, ACE2 serves as the main entry
point into cells for some coronaviruses, including HCoV-
NL63," SARS-CoV, the virus that causes SARS,FEIeH

and SARS-CoV-2,%2 the virus that causes COVID-19.
[63][64][65][66]

This might lead some to believe that decreasing the levels of
ACEZ2, in cells, might help in fighting the infection. On the
other hand, ACE2 has been shown to have a protective
effect against virus-induced lung injury by increasing the
production of the vasodilator angiotensin 17, [67lnon-primary

source needed]

Furthermore, according to studies conducted on mice, the
interaction of the spike protein of the coronavirus with
ACE?2 induces a drop in the levels of ACE2 in cells through
internalization and degradation of the protein and hence may
contribute to lung damage. EHE81°]

Both ACE inhibitors and angiotensin  receptor blockers
(ARBS) that are used to treat high blood pressure have been
shown in rodent studies to upregulate ACE2 expression
hence may affect the severity of coronavirus
infections."™"™ However, multiple regulatory bodies have
recommended continuing standard ACE inhibitor and ARB
therapy.l’?

ACE Inhibitor:

Angiotensin-converting-enzyme inhibitors (ACE inhibitors)
are a class of medication used primarile/ for the treatment
of high blood pressure and heart failure..*Il"* They work by
causing relaxation of blood vessels as well as a decrease
in blood volume, which leads to lower blood pressure and
decreased oxygen demand from the heart. They work by
causing relaxation of blood vessels as well as a decrease
in blood volume, which leads to lower blood pressure and
decreased oxygen demand from the heart.

ACE inhibitors inhibit the activity of angiotensin-converting
enzyme, an important component of the renin—angiotensin
system liable  to  convert angiotensin | to angiotensin
11, and hydrolyse bradykininl™ Thereby, ACE inhibitors
in turn decrease the formation of angiotensin I,
avasopressin, but increase the level of bradykinin,
a peptide vasodilator.™"™IThis combination, thereby, is
synergistic in increasing ACE inhibitors' blood pressure-
lowering effect.™"*IFrequently prescribed ACE inhibitors
include benazepril, zofenopril, perindopril, trandolapril, capt
opril, enalapril, lisinopril, and ramipril.

Angiotension Il receptor blocker:

Angiotensin Il receptor blockers (ARBs), also known
as angiotensin receptor blocker,l"™ angiotensin 11 receptor
antagonists, or AT, receptor antagonists, are a group of

pharmaceuticals that bind to and inhibit the angiotensin Il
type 1 receptor (AT1) and thereby block the arteriolar
contraction and sodium retention effects of renin—
angiotensin system.[™®

Their main uses are in the treatment of hypertension (high
blood pressure), diabetic nephropathy (kidney damage due
to diabetes) and congestive heart failure. They selectively
block the activation of AT, receptors, preventin? the binding
of angiotensin 11 compared to ACE inhibitors.™

Other therapies:

Among other therapeutic strategies, systemic corticosteroids
for the treatment of viral pneumonia or acute respiratory
distress syndrome (ARDS) are not recommended. Moreover,
unselective or inappropriate administration of antibiotics
should be avoided, although some centers recommend it.
Although no antiviral treatments have been approved,

several approaches have been proposed such as
lopinavir/ritonavir ~ (400/100 mg every 12 hours),
chloroquine (500 mg every 12  hours), and

hydroxychloroquine (200 mg every 12 hours). Alpha-
interferon (e.g., 5 million units by aerosol inhalation twice
per day) is also used. Multiple studies globally are
investigating the use of remdesivir, a broad-spectrum
antiviral.

2. Conclusion

Above article is totally based upon current findings on
coronavirus. So here some conclusion points which might be
helpful to produce novel drug.

Corona viruses are large pleomorphic spherical particles
with bulbous surface projections.

A subset of corona viruses (specifically the members
of betacoronavirus subgroup A) also have a shorter spike-
like surface protein called hemagglutinin esterase (HE).

Hemagglutinin  esterase (HES) is  a glycoprotein that
certain enveloped viruses possess and use as invading
mechanism. HEs helps in the attachment and destruction of
certain sialic acid receptors that are found on the host cell
surface.

Coronavirus get attached with human cell and invaded into
it.

To avoid we can block attachment of virus to human cell by
blocking receptor site located in human cell. In other work
we can also degrade virus’s spike like surface protein by
some targeted molecule.

Furthermore still lots of research works going on this
pendemic crises, hopefully soon we will get novel drug to
attack coronavirus.

References

[1] Gobalenya AE, Baker SC, Baric RS, de Groot RJ,
Drosten C, Gulyaeva AA, et al. (March 2020). "The
species Severe acute respiratory syndrome-related

Volume 9 Issue 4, April 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR20329122628

DOI: 10.21275/SR20329122628 119


https://en.wikipedia.org/wiki/Type_I_membrane_protein
https://en.wikipedia.org/wiki/Protein_domain
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-14
https://en.wikipedia.org/wiki/Proteolysis
https://en.wikipedia.org/wiki/Transmembrane_domain
https://en.wikipedia.org/wiki/Sheddase
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-15
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-15
https://en.wikipedia.org/wiki/Coronavirus
https://en.wikipedia.org/wiki/HCoV-NL63
https://en.wikipedia.org/wiki/HCoV-NL63
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-NCBI_ACE2-5
https://en.wikipedia.org/wiki/SARS-CoV
https://en.wikipedia.org/wiki/Virus
https://en.wikipedia.org/wiki/SARS
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-Fehr_2015-17
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-Fehr_2015-17
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-Imai_2005-19
https://en.wikipedia.org/wiki/SARS-CoV-2
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-20
https://en.wikipedia.org/wiki/COVID-19
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-21
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-21
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-23
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-23
https://en.wikipedia.org/wiki/Vasodilator
https://en.wikipedia.org/wiki/Angiotensin_(1-7)
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-25
https://en.wikipedia.org/wiki/Wikipedia:No_original_research#Primary,_secondary_and_tertiary_sources
https://en.wikipedia.org/wiki/Wikipedia:No_original_research#Primary,_secondary_and_tertiary_sources
https://en.wikipedia.org/wiki/Mice
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-Imai_2005-19
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-Imai_2005-19
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-pmid27082314-27
https://en.wikipedia.org/wiki/ACE_inhibitor
https://en.wikipedia.org/wiki/Angiotensin_receptor_blocker
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-28
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-28
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_note-Medscape-30
https://en.wikipedia.org/wiki/Medication
https://en.wikipedia.org/wiki/Hypertension
https://en.wikipedia.org/wiki/Heart_failure
https://en.wikipedia.org/wiki/ACE_inhibitor#cite_note-Kaplans_Essentials_of_Cardiac_Anesthesia_2018_p.-1
https://en.wikipedia.org/wiki/ACE_inhibitor#cite_note-Kaplans_Essentials_of_Cardiac_Anesthesia_2018_p.-1
https://en.wikipedia.org/wiki/Blood_volume
https://en.wikipedia.org/wiki/Blood_pressure
https://en.wikipedia.org/wiki/Heart
https://en.wikipedia.org/wiki/Blood_volume
https://en.wikipedia.org/wiki/Blood_pressure
https://en.wikipedia.org/wiki/Heart
https://en.wikipedia.org/wiki/Enzyme_inhibitor
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme
https://en.wikipedia.org/wiki/Renin%E2%80%93angiotensin_system
https://en.wikipedia.org/wiki/Renin%E2%80%93angiotensin_system
https://en.wikipedia.org/wiki/Angiotensin_I
https://en.wikipedia.org/wiki/Angiotensin_II
https://en.wikipedia.org/wiki/Angiotensin_II
https://en.wikipedia.org/wiki/Angiotensin_II
https://en.wikipedia.org/wiki/ACE_inhibitor#cite_note-Byrd_Ram_Lerma_2019_pp._477%E2%80%93482-3
https://en.wikipedia.org/wiki/Bradykinin
https://en.wikipedia.org/wiki/Bradykinin
https://en.wikipedia.org/wiki/Bradykinin
https://en.wikipedia.org/wiki/Vasopressin
https://en.wikipedia.org/wiki/Bradykinin
https://en.wikipedia.org/wiki/Peptide
https://en.wikipedia.org/wiki/Vasodilator
https://en.wikipedia.org/wiki/ACE_inhibitor#cite_note-Byrd_Ram_Lerma_2019_pp._477%E2%80%93482-3
https://en.wikipedia.org/wiki/ACE_inhibitor#cite_note-Byrd_Ram_Lerma_2019_pp._477%E2%80%93482-3
https://en.wikipedia.org/wiki/ACE_inhibitor#cite_note-Byrd_Ram_Lerma_2019_pp._477%E2%80%93482-3
https://en.wikipedia.org/wiki/ACE_inhibitor#cite_note-Byrd_Ram_Lerma_2019_pp._477%E2%80%93482-3
https://en.wikipedia.org/wiki/Benazepril
https://en.wikipedia.org/wiki/Zofenopril
https://en.wikipedia.org/wiki/Perindopril
https://en.wikipedia.org/wiki/Trandolapril
https://en.wikipedia.org/wiki/Captopril
https://en.wikipedia.org/wiki/Captopril
https://en.wikipedia.org/wiki/Captopril
https://en.wikipedia.org/wiki/Enalapril
https://en.wikipedia.org/wiki/Lisinopril
https://en.wikipedia.org/wiki/Ramipril
https://en.wikipedia.org/wiki/Angiotensin_II_receptor_blocker#cite_note-Drugs.com_2020-1
https://en.wikipedia.org/wiki/Angiotensin_II_receptor_blocker#cite_note-Drugs.com_2020-1
https://en.wikipedia.org/wiki/Angiotensin_II_type_1_receptor
https://en.wikipedia.org/wiki/Angiotensin_II_type_1_receptor
https://en.wikipedia.org/wiki/Angiotensin_II_type_1_receptor
https://en.wikipedia.org/wiki/Arteriolar_contraction
https://en.wikipedia.org/wiki/Arteriolar_contraction
https://en.wikipedia.org/wiki/Arteriolar_contraction
https://en.wikipedia.org/wiki/Sodium_retention
https://en.wikipedia.org/wiki/Renin%E2%80%93angiotensin_system
https://en.wikipedia.org/wiki/Renin%E2%80%93angiotensin_system
https://en.wikipedia.org/wiki/Angiotensin_II_receptor_blocker#cite_note-Angiotensin_II_Receptor_Antagonists_2012_p.-3
https://en.wikipedia.org/wiki/Hypertension
https://en.wikipedia.org/wiki/Diabetic_nephropathy
https://en.wikipedia.org/wiki/Kidney_damage
https://en.wikipedia.org/wiki/Diabetes_mellitus
https://en.wikipedia.org/wiki/Congestive_heart_failure
https://en.wikipedia.org/wiki/Receptor_antagonist
https://en.wikipedia.org/wiki/Angiotensin_II_receptor_type_1
https://en.wikipedia.org/wiki/Ligand_(biochemistry)
https://en.wikipedia.org/wiki/Angiotensin#Angiotensin_II
https://en.wikipedia.org/wiki/ACE_inhibitors
https://en.wikipedia.org/wiki/Angiotensin_II_receptor_blocker#cite_note-Angiotensin_II_Receptor_Antagonists_2012_p.-3
https://en.wikipedia.org/wiki/Pleomorphism_(microbiology)
https://en.wikipedia.org/wiki/Betacoronavirus
https://en.wikipedia.org/wiki/Embecovirus
https://en.wikipedia.org/wiki/Hemagglutinin_esterase
https://en.wikipedia.org/wiki/Glycoprotein
https://en.wikipedia.org/wiki/Enveloped_virus
https://en.wikipedia.org/w/index.php?title=Viral_attachment&action=edit&redlink=1
https://en.wikipedia.org/wiki/Sialic_acid
https://en.wikipedia.org/wiki/Host_(biology)
https://en.wikipedia.org/wiki/Cell_surface
https://en.wikipedia.org/wiki/Cell_surface
https://en.wikipedia.org/wiki/Cell_surface
https://www.nature.com/articles/s41564-020-0695-z
https://www.nature.com/articles/s41564-020-0695-z
https://www.nature.com/articles/s41564-020-0695-z

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
ResearchGate Impact Factor (2018): 0.28 | SJIF (2019): 7.583

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

coronavirus: classifying 2019-nCoV and naming it
SARS-CoV-2". Nature  Microbiology. 5 (4):  536—
544. doi:10.1038/s41564-020-0695-

z. PMID 32123347. Archived from the original on 5
March 2020. Retrieved 3 March 2020.

"Coronavirus disease named Covid-19". BBC News
Online. 11 February 2020. Archived from the original
on 15 February 2020. Retrieved 15 February 2020.
Jump up to:*° ©"CoV2020". GISAID
EpifluDB. Archived from the original on 12 January
2020. Retrieved 12 January 2020.

Jump up to:*° Wee SL, McNeil Jr. DG, Hernandez JC
(30 January 2020). "W.H.O. Declares Global
Emergency as Wuhan Coronavirus Spreads". The New
York Times. Archived from the original on 30 January
2020. Retrieved 30 January 2020.

Jump up to0:*°°Chan JF, Yuan S, Kok KH, To KK,
Chu H, Yang J, et al. (February 2020). "A familial
cluster of pneumonia associated with the 2019 novel
coronavirus indicating person-to-person transmission:
a study of a family cluster". The Lancet. 395 (10223):
514-523. doi:10.1016/S0140-6736(20)30154-

9. PMID 31986261.

"WHO Director-General's opening remarks at the
media briefing on COVID-19 - 11 March
2020". www.who.int. Retrieved 28 March 2020.

Jump up to:*° 9 Zhou P, Yang XL, Wang XG, Hu B,
Zhang L, Zhang W, et al. (February 2020)."A
pneumonia outbreak associated with a new coronavirus
of probable bat origin". Nature. 579 (7798): 270—
273. d0i:10.1038/s41586-020-2012-

7. PMC 7095418. PMID 32015507.

Perlman S (February 2020). "Another Decade, Another
Coronavirus". The  New  England  Journal  of
Medicine. 382 (8): 760-
762. doi:10.1056/NEJMe2001126. PMID 31978944,
Jump up to:*° Benvenuto D, Giovanetti M, Ciccozzi
A, Spoto S, Angeletti S, Ciccozzi M (April 2020).
"The 2019-new coronavirus epidemic: Evidence for
virus evolution”. Journal of Medical Virology. 92 (4):
455-459. doi:10.1002/jmv.25688. PMID 31994738.
Jump up to:*” Novel Coronavirus (2019-nCoV):
situation  report, 22  (Report). World  Health
Organization. 11 February 2020. hdl:10665/330991.
Shield C (7 February 2020). "Coronavirus: From bats
to pangolins, how do viruses reach us?". Deutsche
Welle. Retrieved 13 March 2020.

Surveillance case definitions for human infection with
novel coronavirus (nCoV): interim  guidance
v1, January 2020 (Report). World Health Organization.

January 2020. hdl:10665/330376. WHO/2019-
nCoV/Surveillance/v2020.1.
"Healthcare = Professionals:  Frequently  Asked

Questions and Answers". United States Centers for
Disease Control and Prevention (CDC). 11 February
2020. Archived from the original on 14 February 2020.
Retrieved 15 February 2020.

"About Novel Coronavirus (2019-nCoV)". United
States Centers for Disease Control and
Prevention (CDC). 11 February 2020. Archived from
the original on 11 February 2020. Retrieved 25
February 2020.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

"Wuhan virus sees Olympic football qualifiers
moved". Xinhua. 22 January 2020. Archived from the
original on 22 January 2020. Retrieved 29
March 2020.

Huang P (22 January 2020)."How Does Wuhan
Coronavirus Compare with MERS, SARS and the
Common Cold?". NPR. Archived from the original on
2 February 2020. Retrieved 3 February 2020.

Fox D (24 January 2020). "What you need to know
about the Wuhan
coronavirus". Nature. doi:10.1038/d41586-020-00209-
y. ISSN 0028-0836.

Yam K (12 March 2020). "GOP lawmakers continue to
use 'Wuhan virus' or 'Chinese coronavirus™. NBC
News. Archived from the original on 14 March 2020.
Retrieved 19 March 2020.

Dorman S (11 March 2020). "McCarthy knocks Dems
after they claim saying 'Chinese coronavirus' is
racist”. Fox News. Archived from the original on 12
March 2020. Retrieved 12 March 2020.
Taylor-Coleman J (5 February 2020). "How the new
coronavirus will finally get a proper name". BBC
News. Archived from the original on 5 February 2020.
Retrieved 6 February 2020.

World Health Organization best practices for the
naming of new human infectious diseases (Report).
World Health Organization. May
2015. hdl:10665/163636. WHO/HSE/FOS/15.1.

Hui M (18 March 2020). "Why won't the WHO call
the coronavirus by its name, SARS-CoV-2?". Quartz.
Retrieved 26 March 2020.

"Naming the coronavirus disease (COVID-2019) and
the virus that causes it". World Health
Organization. Archived from the original on 28
February 2020. Retrieved 24 February 2020. From a
risk communications perspective, using the name
SARS can have unintended consequences in terms of
creating unnecessary fear for some populations.... For
that reason and others, WHO has begun referring to the
virus as "the virus responsible for COVID-19" or "the
COVID-19 virus" when communicating with the
public. Neither of these designations are [sic] intended
as replacements for the official name of the virus as
agreed by the ICTV.

Harmon A (4 March 2020). "We Spoke to Six
Americans  with  Coronavirus". The New York
Times. Archived from the original on 13 March 2020.
Retrieved 16 March 2020.

Edwards E (25 January 2020). "How does coronavirus
spread?”. NBC News. Archived from the original on
28 January 2020. Retrieved 13 March 2020.

"How COVID-19 Spreads". U.S. Centers for Disease
Control and  Prevention (CDC). 27  January
2020. Archived from the original on 28 January 2020.
Retrieved 29 January2020.

"Getting your workplace ready for COVID-
19" (PDF). World Health Organization. 27 February
2020. Archived (PDF) from the original on 2 March
2020. Retrieved 3 March2020.

van Doremalen N, Bushmaker T, Morris DH,
Holbrook MG, Gamble A, Williamson BN, et al. (17
March 2020). "Correspondence: Aerosol and Surface
Stability of SARS-CoV-2 as Compared with SARS-

Volume 9 Issue 4, April 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR20329122628

DOI: 10.21275/SR20329122628

120


https://en.wikipedia.org/wiki/Nature_Microbiology
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1038%2Fs41564-020-0695-z
https://doi.org/10.1038%2Fs41564-020-0695-z
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/32123347
https://web.archive.org/web/20200305112708/https:/www.nature.com/articles/s41564-020-0695-z
https://www.bbc.com/news/world-asia-china-51466362
https://en.wikipedia.org/wiki/BBC_News_Online
https://en.wikipedia.org/wiki/BBC_News_Online
https://en.wikipedia.org/wiki/BBC_News_Online
https://web.archive.org/web/20200215204154/https:/www.bbc.com/news/world-asia-china-51466362
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-:gisaid_3-0
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-:gisaid_3-1
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-:gisaid_3-2
https://platform.gisaid.org/epi3/start/CoV2020
https://web.archive.org/web/20200112130540/https:/platform.gisaid.org/epi3/start/CoV2020
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-NYT_20200130_4-0
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-NYT_20200130_4-1
https://www.nytimes.com/2020/01/30/health/coronavirus-world-health-organization.html
https://www.nytimes.com/2020/01/30/health/coronavirus-world-health-organization.html
https://www.nytimes.com/2020/01/30/health/coronavirus-world-health-organization.html
https://en.wikipedia.org/wiki/The_New_York_Times
https://en.wikipedia.org/wiki/The_New_York_Times
https://web.archive.org/web/20200130195011/https:/www.nytimes.com/2020/01/30/health/coronavirus-world-health-organization.html
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-Chan24Jan2020_5-0
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-Chan24Jan2020_5-1
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-Chan24Jan2020_5-2
https://en.wikipedia.org/wiki/The_Lancet
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2FS0140-6736%2820%2930154-9
https://doi.org/10.1016%2FS0140-6736%2820%2930154-9
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/31986261
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-NatureZhou_7-0
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-NatureZhou_7-1
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-NatureZhou_7-2
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-NatureZhou_7-3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095418
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095418
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095418
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095418
https://en.wikipedia.org/wiki/Nature_(journal)
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1038%2Fs41586-020-2012-7
https://doi.org/10.1038%2Fs41586-020-2012-7
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095418
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/32015507
https://en.wikipedia.org/wiki/The_New_England_Journal_of_Medicine
https://en.wikipedia.org/wiki/The_New_England_Journal_of_Medicine
https://en.wikipedia.org/wiki/The_New_England_Journal_of_Medicine
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1056%2FNEJMe2001126
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/31978944
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-:4_9-0
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-:4_9-1
https://en.wikipedia.org/wiki/Journal_of_Medical_Virology
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1002%2Fjmv.25688
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/31994738
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-:0_10-0
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2#cite_ref-:0_10-1
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/Handle_System
https://hdl.handle.net/10665%2F330991
https://www.dw.com/en/coronavirus-from-bats-to-pangolins-how-do-viruses-reach-us/a-52291570
https://www.dw.com/en/coronavirus-from-bats-to-pangolins-how-do-viruses-reach-us/a-52291570
https://www.dw.com/en/coronavirus-from-bats-to-pangolins-how-do-viruses-reach-us/a-52291570
https://en.wikipedia.org/wiki/Deutsche_Welle
https://en.wikipedia.org/wiki/Deutsche_Welle
https://en.wikipedia.org/wiki/Deutsche_Welle
https://en.wikipedia.org/wiki/Handle_System
https://hdl.handle.net/10665%2F330376
https://web.archive.org/web/20200214023335/https:/www.cdc.gov/coronavirus/2019-ncov/hcp/faq.html
https://web.archive.org/web/20200214023335/https:/www.cdc.gov/coronavirus/2019-ncov/hcp/faq.html
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://web.archive.org/web/20200211105920/https:/www.cdc.gov/coronavirus/2019-ncov/about/index.html
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
http://www.xinhuanet.com/english/2020-01/22/c_138727094.htm
http://www.xinhuanet.com/english/2020-01/22/c_138727094.htm
http://web.archive.org/web/20200122202501/http:/www.xinhuanet.com/english/2020-01/22/c_138727094.htm
https://www.npr.org/sections/goatsandsoda/2020/01/22/798277557/how-does-wuhan-coronavirus-compare-to-mers-sars-and-the-common-cold
https://www.npr.org/sections/goatsandsoda/2020/01/22/798277557/how-does-wuhan-coronavirus-compare-to-mers-sars-and-the-common-cold
https://www.npr.org/sections/goatsandsoda/2020/01/22/798277557/how-does-wuhan-coronavirus-compare-to-mers-sars-and-the-common-cold
https://www.npr.org/sections/goatsandsoda/2020/01/22/798277557/how-does-wuhan-coronavirus-compare-to-mers-sars-and-the-common-cold
https://en.wikipedia.org/wiki/NPR
https://web.archive.org/web/20200202094021/https:/www.npr.org/sections/goatsandsoda/2020/01/22/798277557/how-does-wuhan-coronavirus-compare-to-mers-sars-and-the-common-cold
https://en.wikipedia.org/wiki/Nature_(journal)
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1038%2Fd41586-020-00209-y
https://doi.org/10.1038%2Fd41586-020-00209-y
https://en.wikipedia.org/wiki/International_Standard_Serial_Number
https://www.worldcat.org/issn/0028-0836
https://www.nbcnews.com/news/asian-america/cdc-chief-spurns-term-chinese-coronavirus-used-gop-lawmakers-n1156656
https://www.nbcnews.com/news/asian-america/cdc-chief-spurns-term-chinese-coronavirus-used-gop-lawmakers-n1156656
https://www.nbcnews.com/news/asian-america/cdc-chief-spurns-term-chinese-coronavirus-used-gop-lawmakers-n1156656
https://en.wikipedia.org/wiki/NBC_News
https://en.wikipedia.org/wiki/NBC_News
https://en.wikipedia.org/wiki/NBC_News
https://web.archive.org/web/20200314185524/https:/www.nbcnews.com/news/asian-america/cdc-chief-spurns-term-chinese-coronavirus-used-gop-lawmakers-n1156656
https://www.foxnews.com/politics/kevin-mccarthy-pelosi-omar-chinese-coronavirus-racist
https://www.foxnews.com/politics/kevin-mccarthy-pelosi-omar-chinese-coronavirus-racist
https://www.foxnews.com/politics/kevin-mccarthy-pelosi-omar-chinese-coronavirus-racist
https://www.foxnews.com/politics/kevin-mccarthy-pelosi-omar-chinese-coronavirus-racist
https://en.wikipedia.org/wiki/Fox_News
https://web.archive.org/web/20200312000933/https:/www.foxnews.com/politics/kevin-mccarthy-pelosi-omar-chinese-coronavirus-racist
https://www.bbc.com/news/world-asia-china-51371770
https://www.bbc.com/news/world-asia-china-51371770
https://www.bbc.com/news/world-asia-china-51371770
https://web.archive.org/web/20200205190745/https:/www.bbc.com/news/world-asia-china-51371770
https://en.wikipedia.org/wiki/Handle_System
https://hdl.handle.net/10665%2F163636
https://qz.com/1820422/coronavirus-why-wont-who-use-the-name-sars-cov-2/
https://qz.com/1820422/coronavirus-why-wont-who-use-the-name-sars-cov-2/
https://qz.com/1820422/coronavirus-why-wont-who-use-the-name-sars-cov-2/
https://en.wikipedia.org/wiki/Quartz_(publication)
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://web.archive.org/web/20200228035651/https:/www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://www.nytimes.com/2020/03/04/us/coronavirus-recovery.html
https://www.nytimes.com/2020/03/04/us/coronavirus-recovery.html
https://www.nytimes.com/2020/03/04/us/coronavirus-recovery.html
https://en.wikipedia.org/wiki/The_New_York_Times
https://en.wikipedia.org/wiki/The_New_York_Times
https://en.wikipedia.org/wiki/The_New_York_Times
https://web.archive.org/web/20200313191200/https:/www.nytimes.com/2020/03/04/us/coronavirus-recovery.html
https://www.nbcnews.com/health/health-news/how-does-new-coronavirus-spread-n1121856
https://www.nbcnews.com/health/health-news/how-does-new-coronavirus-spread-n1121856
https://www.nbcnews.com/health/health-news/how-does-new-coronavirus-spread-n1121856
https://en.wikipedia.org/wiki/NBC_News
https://web.archive.org/web/20200128081650/https:/www.nbcnews.com/health/health-news/how-does-new-coronavirus-spread-n1121856
https://www.cdc.gov/coronavirus/2019-ncov/about/transmission.html
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://web.archive.org/web/20200128152653/https:/www.cdc.gov/coronavirus/2019-ncov/about/transmission.html
https://www.who.int/docs/default-source/coronaviruse/getting-workplace-ready-for-covid-19.pdf
https://www.who.int/docs/default-source/coronaviruse/getting-workplace-ready-for-covid-19.pdf
https://web.archive.org/web/20200302092018/https:/www.who.int/docs/default-source/coronaviruse/getting-workplace-ready-for-covid-19.pdf

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
ResearchGate Impact Factor (2018): 0.28 | SJIF (2019): 7.583

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

CoV-1". The New England Journal of
Medicine. doi:10.1056/NEJMc2004973. PMID 321824
09.

Yong E (20 March 2020). "Why the Coronavirus Has
Been So Successful”. The Atlantic. Archived from the
original on 20 March 2020. Retrieved 20 March 2020.
"Unite against COVID-19". New Zealand Government
- Unite against COVID-19.

Holshue ML, DeBolt C, Lindquist S, Lofy KH,
Wiesman J, Bruce H, et al. (March 2020). "First Case
of 2019 Novel Coronavirus in the United States". The
New England Journal of Medicine. 382 (10): 929-
936. doi:10.1056/NEJM0a2001191. PMID 32004427.
Kupferschmidt K (February 2020). "Study claiming
new coronavirus can be transmitted by people without
symptoms was
flawed". Science. doi:10.1126/science.abb1524.
Goldsmith CS, Tatti KM, Ksiazek TG, Rollin PE,
Comer JA, Lee WW, et al. (February
2004). "Ultrastructural ~ characterization of SARS
coronavirus". Emerging Infectious Diseases. 10 (2):
320-

6. d0i:10.3201/eid1002.030913. PMC 3322934. PMID
15030705. Virions acquired an envelope by budding
into the cisternae and formed mostly spherical,
sometimes pleomorphic, particles that averaged 78 nm
in diameter (Figure 1A).

Jump up to:? ® Fehr AR, Perlman S (2015). Maier HJ,
Bickerton E, Britton P (eds.). "An Overview of Their
Replication and Pathogenesis; Section 2 Genomic
Organization”. Methods in  Molecular  Biology.
Springer. 1282:  1-23. d0i:10.1007/978-1-4939-2438-
7_1.1SBN 978-1-4939-2438-

7. PMC 4369385. PMID 25720466. See
Virion Structure.

Neuman BW, Adair BD, Yoshioka C, Quispe JD, Orca
G, Kuhn P, et al. (August 2006). "Supramolecular
architecture of severe acute respiratory syndrome
coronavirus revealed by electron
cryomicroscopy". Journal of Virology. 80 (16): 7918—
28. d0i:10.1128/JV1.00645-

06. PMC 1563832. PMID 16873249. Particle
diameters ranged from 50 to 150 nm, excluding the
spikes, with mean particle diameters of 82 to 94 nm;
Also See Figure 1 for double shell.

Lai MM, Cavanagh D (1997). "The molecular biology
of coronaviruses”. Advances in Virus Research. 48: 1—
100. doi:10.1016/S0065-3527(08)60286-

9. ISBN 9780120398485. PMID 9233431.

de Groot RJ, Baker SC, Baric R, Enjuanes L,
Gorbalenya AE, Holmes KV, Perlman S, Poon L,
Rottier PJ, Talbot PJ, Woo PC, Ziebuhr J (2011).
"Family Coronaviridae". In King AM, Lefkowitz E,
Adams MJ, Carstens EB, International Committee on
Taxonomy of Viruses, International Union of
Microbiological ~ Societies.  Virology  Division
(eds.). Ninth Report of the International Committee on
Taxonomy of Viruses. Oxford: Elsevier. pp. 806—
28. ISBN 978-0-12-384684-6.

Zeng, Qinghong; Langereis, Martijn A.; van Vliet,
Arno L. W.; Huizinga, Eric G.; de Groot, Raoul J.
(2008-06-11). "Structure of coronavirus
hemagglutinin-esterase offers insight into corona and

section:

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

influenza virus evolution™. Proceedings of the National
Academy of Sciences. 105 (26): 9065-
9069. Bibcode:2008PNAS..105.9065Z. doi:10.1073/pn
as.0800502105. ISSN 0027-

8424. PMC 2449365. PMID 18550812,

Jump up to:*PMingyang., Wang. Attachment of
stearic acid to the Hemagglutinin-Esterase-Fusion
(HEF) protein of influenza C virus affects membrane
fusion and virus replication. OCLC 929995071.

Wang and Veit, Mingyang and Michael.
"Hemagglutinin-esterase-fusion (HEF) protein of
influenza C virus". Protein Cell.

Zumdahl, S. S. (1986). Chemistry. Lexington, MA:
Heath. ISBN 0-669-04529-2.

Simmons G, Zmora P, Gierer S, Heurich A, Péhlmann
S (December 2013). "Proteolytic activation of the
SARS-coronavirus spike protein: cutting enzymes at
the cutting edge of antiviral research". Antiviral
Research. 100 (3): 605—
14. doi:10.1016/j.antiviral.2013.09.028. PMC 3889862
. PMID 24121034. See Figure 2.

Fehr AR, Perlman S (2015), Maier HJ, Bickerton E,
Britton P (eds.), "Coronaviruses: An Overview of
Their Replication and Pathogenesis; Section 4.1
Attachment and Entry", Coronaviruses: Methods and
Protocols, Methods in  Molecular  Biology,
Springer, 1282, pp. 1-23, doi:10.1007/978-1-4939-
2438-7_1, ISBN 978-1-4939-2438-

7, PMC 4369385, PMID 25720466

Fehr AR, Perlman S (2015), Maier HJ, Bickerton E,
Britton P (eds.), "Coronaviruses: An Overview of
Their Replication and Pathogenesis; Section 2
Genomic Organization™, Coronaviruses: Methods and
Protocols, Methods in Molecular Biology, Springer,
pp. 1-23, doi:10.1007/978-1-4939-2438-

7_1, ISBN 978-1-4939-2438-

7, PMC 4369385, PMID 25720466

Sexton NR, Smith EC, Blanc H, Vignuzzi M, Peersen
OB, Denison MR (August 2016). "Homology-Based
Identification of a Mutation in the Coronavirus RNA-
Dependent RNA Polymerase That Confers Resistance
to Multiple Mutagens". Journal of Virology. 90 (16):
7415-28. doi:10.1128/JV1.00080-

16. PMC 4984655. PMID 27279608. Finally, these
results, combined with those from previous work (33,
44), suggest that CoVs encode at least three proteins
involved in fidelity (nspl2-RdRp, nspl4-ExoN, and
nspl0), supporting the assembly of a multiprotein
replicase-fidelity complex, as described previously
(38).

Fehr AR, Perlman S (2015). "Coronaviruses: an
overview of their replication and
pathogenesis". Methods in Molecular Biology. 1282:
1-23. d0i:10.1007/978-1-4939-2438-7_1. ISBN 978-1-
4939-2437-0. PMC 4369385. PMID 25720466.

"Gene: ACE2, angiotensin | converting enzyme
2". National Center for Biotechnology
Information (NCBI). U.S. National Library of

Medicine. 2020-02-28.

Hamming I, Timens W, Bulthuis ML, Lely AT, Navis
G, van Goor H (June 2004). "Tissue distribution of
ACE2 protein, the functional receptor for SARS
coronavirus. A first step in understanding SARS

Volume 9 Issue 4, April 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR20329122628

DOI: 10.21275/SR20329122628

121


https://en.wikipedia.org/wiki/The_New_England_Journal_of_Medicine
https://en.wikipedia.org/wiki/The_New_England_Journal_of_Medicine
https://en.wikipedia.org/wiki/The_New_England_Journal_of_Medicine
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1056%2FNEJMc2004973
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/32182409
https://pubmed.ncbi.nlm.nih.gov/32182409
https://pubmed.ncbi.nlm.nih.gov/32182409
https://www.theatlantic.com/science/archive/2020/03/biography-new-coronavirus/608338/
https://www.theatlantic.com/science/archive/2020/03/biography-new-coronavirus/608338/
https://www.theatlantic.com/science/archive/2020/03/biography-new-coronavirus/608338/
https://web.archive.org/web/20200320161836/https:/www.theatlantic.com/science/archive/2020/03/biography-new-coronavirus/608338/
https://covid19.govt.nz/
https://en.wikipedia.org/wiki/The_New_England_Journal_of_Medicine
https://en.wikipedia.org/wiki/The_New_England_Journal_of_Medicine
https://en.wikipedia.org/wiki/The_New_England_Journal_of_Medicine
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1056%2FNEJMoa2001191
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/32004427
https://en.wikipedia.org/wiki/Science_(journal)
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1126%2Fscience.abb1524
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3322934
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3322934
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3322934
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.3201%2Feid1002.030913
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3322934
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/15030705
https://en.wikipedia.org/wiki/Coronavirus#cite_ref-:2_13-0
https://en.wikipedia.org/wiki/Coronavirus#cite_ref-:2_13-1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1007%2F978-1-4939-2438-7_1
https://doi.org/10.1007%2F978-1-4939-2438-7_1
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4939-2438-7
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4939-2438-7
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/25720466
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1563832
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1563832
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1563832
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1563832
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1563832
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1128%2FJVI.00645-06
https://doi.org/10.1128%2FJVI.00645-06
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1563832
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/16873249
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2FS0065-3527%2808%2960286-9
https://doi.org/10.1016%2FS0065-3527%2808%2960286-9
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/9780120398485
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/9233431
https://en.wikipedia.org/wiki/Susan_Baker_(virologist)
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-12-384684-6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2449365
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2449365
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2449365
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2449365
https://en.wikipedia.org/wiki/Bibcode
https://ui.adsabs.harvard.edu/abs/2008PNAS..105.9065Z
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1073%2Fpnas.0800502105
https://doi.org/10.1073%2Fpnas.0800502105
https://doi.org/10.1073%2Fpnas.0800502105
https://en.wikipedia.org/wiki/International_Standard_Serial_Number
https://www.worldcat.org/issn/0027-8424
https://www.worldcat.org/issn/0027-8424
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2449365
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/18550812
https://en.wikipedia.org/wiki/Hemagglutinin_esterase#cite_ref-:0_2-0
https://en.wikipedia.org/wiki/Hemagglutinin_esterase#cite_ref-:0_2-1
https://en.wikipedia.org/wiki/OCLC
https://www.worldcat.org/oclc/929995071
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-669-04529-2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889862
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889862
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889862
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889862
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2Fj.antiviral.2013.09.028
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889862
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889862
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889862
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/24121034
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1007%2F978-1-4939-2438-7_1
https://doi.org/10.1007%2F978-1-4939-2438-7_1
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4939-2438-7
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4939-2438-7
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/25720466
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1007%2F978-1-4939-2438-7_1
https://doi.org/10.1007%2F978-1-4939-2438-7_1
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4939-2438-7
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4939-2438-7
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/25720466
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4984655
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4984655
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4984655
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4984655
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1128%2FJVI.00080-16
https://doi.org/10.1128%2FJVI.00080-16
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4984655
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/27279608
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1007%2F978-1-4939-2438-7_1
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4939-2437-0
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4939-2437-0
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/25720466
https://www.ncbi.nlm.nih.gov/gene/59272
https://www.ncbi.nlm.nih.gov/gene/59272
https://en.wikipedia.org/wiki/National_Center_for_Biotechnology_Information
https://en.wikipedia.org/wiki/National_Center_for_Biotechnology_Information
https://en.wikipedia.org/wiki/National_Center_for_Biotechnology_Information

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
ResearchGate Impact Factor (2018): 0.28 | SJIF (2019): 7.583

[49]

[50]

[51]

[52]

[53]

[54]

[55]

pathogenesis". The Journal of Pathology. 203 (2): 631-
7. d0i:10.1002/path.1570. PMID 15141377.

Donoghue M, Hsieh F, Baronas E, Godbout K,
Gosselin M, Stagliano N, Donovan M, Woolf B,
Robison K, Jeyaseelan R, Breitbart RE, and Acton S (1
Sep 2000). "A Novel Angiotensin-Converting
Enzyme—Related Carboxypeptidase (ACE2) Converts
Angiotensin | to Angiotensin  1-9". Circulation
Research. 87 (5): el-
€9. doi:10.1161/01.RES.87.5.e1. PMID 10969042.
Keidar S, Kaplan M, Gamliel-Lazarovich A (February
2007). "ACE2 of the heart: From angiotensin | to
angiotensin  (1-7)". Cardiovascular Research. 73 (3):
463—

9. doi:10.1016/j.cardiores.2006.09.006. PMID 170495
03.

Wang W, McKinnie SM, Farhan M, Paul M,
McDonald T, McLean B, et al. (August 2016).
"Angiotensin-Converting Enzyme 2 Metabolizes and
Partially Inactivates Pyr-Apelin-13 and Apelin-17:
Physiological ~ Effects in the Cardiovascular
System". Hypertension. 68 (2): 365—
77.d0i:10.1161/HYPERTENSIONAHA.115.06892. P
MID 27217402.

Donoghue M, Hsieh F, Baronas E, Godbout K,
Gosselin M, Stagliano N, et al. (September 2000). "A
novel angiotensin-converting enzyme-related
carboxypeptidase (ACE2) converts angiotensin | to
angiotensin  1-9". Circulation Research. 87 (5): El1-
9. doi:10.1161/01.res.87.5.e1. PMID 10969042.
Chamsi-Pasha MA, Shao Z, Tang WH (March
2014). "Angiotensin-converting enzyme 2 as a
therapeutic target for heart failure”. Current Heart
Failure Reports. Springer Science and Business Media
LLC.11(1): 58-63.d0i:10.1007/s11897-013-0178-
0. PMC 3944399. PMID 24293035. The discovery of
ACE?2 and its role in counteracting the effect of Ang-1I
through  Ang(1-7) formation...An imbalance in
ACE2/Ang-(1-7) and ACE/Ang-Il axes is critical in
the development of cardiovascular diseases. The
central role of ACE2, therefore, appears to counter
ACE activity by reducing Ang-ll bioavailability and
increasing Ang(1-7) formation...The use of RAS-
modulating agents and molecules as novel therapeutic
agents in hypertension and cardiovascular therapeutic
research.

Chamsi-Pasha MA, Shao Z, Tang WH (March
2014). "Angiotensin-converting enzyme 2 as a
therapeutic target for heart failure". Current Heart
Failure Reports. Springer Science and Business Media
LLC.11(1): 58-63.d0i:10.1007/s11897-013-0178-
0. PMC 3944399. PMID 24293035. Studies with
recombinant human ACE2 (rhACE2) have shown
beneficial cardiac effects [18, 36]. rhACE2 has anti-
fibrotic properties and can attenuate effect on systolic
and diastolic dysfunction, presumably via Ang-1l
inhibition .

Mascolo A, Urbanek K, De Angelis A, Sessa M,
Scavone C, Berrino L, et al. (March 2020).
"Angiotensin Il and angiotensin 1-7: which is their role
in atrial fibrillation?". Heart Failure Reviews. Springer
Science and Business Media LLC. 25 (2): 367—
380. d0i:10.1007/s10741-019-09837-

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

7. PMID 31375968. the possibility of using the Al-7
or ACE2 analogues, to enlarge current therapeutic
options for AF, may represent an important field of
research.

Hamming I, Timens W, Bulthuis ML, Lely AT, Navis
G, van Goor H (June 2004). "Tissue distribution of
ACE2 protein, the functional receptor for SARS
coronavirus. A first step in understanding SARS
pathogenesis". The Journal of Pathology. 203 (2): 631—
7. doi:10.1002/path.1570. PMID 15141377.

Lambert DW, Yarski M, Warner FJ, Thornhill P,
Parkin ET, Smith Al, et al. (August 2005). "Tumor
necrosis factor-alpha convertase (ADAM17) mediates
regulated ectodomain shedding of the severe-acute

respiratory  syndrome-coronavirus  (SARS-CoV)
receptor, angiotensin-converting enzyme-2
(ACE2)". The Journal of Biological
Chemistry. 280 (34): 30113—

9. d0i:10.1074/jbc.M505111200. PMID 15983030.

Patel VB, Clarke N, Wang Z, Fan D, Parajuli N, Basu
R, et al. (January 2014). "Angiotensin Il induced
proteolytic cleavage of myocardial ACE2 is mediated
by TACE/ADAM-17: a positive feedback mechanism
in the RAS".Journal of Molecular and Cellular
Cardiology. 66: 167—
76. d0i:10.1016/j.yjmcc.2013.11.017. PMID 24332999

Fehr AR, Perlman S (2015). "Coronaviruses: an
overview of their replication and
pathogenesis". Methods in  Molecular  Biology.
Springer New York. 1282: 1-23. do0i:10.1007/978-1-
4939-2438-7_1. ISBN 978-1-4939-2437-

0. PMC 4369385. PMID 25720466. Many a-
coronaviruses utilize aminopeptidase N (APN) as their
receptor, SARS-CoV and HCoV-NL63 use

angiotensin-converting enzyme 2 (ACE2) as their
receptor, MHV enters through CEACAM1, and the
recently identified MERS-CoV binds to dipeptidyl-
peptidase 4 (DPP4) to gain entry into human cells (See
Table 1 for a list of known CoV receptors).

Li F (October 2013). "Receptor recognition and cross-
species infections of SARS coronavirus". Antiviral
Research. 100 (1): 246-
54. doi:10.1016/j.antiviral.2013.08.014. PMC 3840050
. PMID 23994189.

Jump up to:*® Kuba K, Imai Y, Rao S, Gao H, Guo F,
Guan B, et al. (August 2005). "A crucial role of
angiotensin converting enzyme 2 (ACE2) in SARS
coronavirus-induced lung injury". Nature
Medicine. 11 (8): 875—
9. d0i:10.1038/nm1267. PMID 16007097.

"What are the official names of the disease and the
virus that causes it?". Q&A on coronaviruses. World
Health Organization. Archived from the original on 5
March 2020. Retrieved 22 February 2020.

Zhou P, Yang XL, Wang XG, Hu B, Zhang L, Zhang
W, et al. (March 2020). "A pneumonia outbreak
associated with a new coronavirus of probable bat
origin". Nature. 579 (7798): 270—
273. doi:10.1038/s41586-020-2012-

7. PMID 32015507.

Xu X, Chen P, Wang J, Feng J, Zhou H, Li X, et al.
(March 2020). "Evolution of the novel coronavirus

Volume 9 Issue 4, April 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR20329122628

DOI: 10.21275/SR20329122628

122


https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1002%2Fpath.1570
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/15141377
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1161%2F01.RES.87.5.e1
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/10969042
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2Fj.cardiores.2006.09.006
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/17049503
https://pubmed.ncbi.nlm.nih.gov/17049503
https://pubmed.ncbi.nlm.nih.gov/17049503
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1161%2FHYPERTENSIONAHA.115.06892
https://en.wikipedia.org/wiki/PubMed_Identifier
https://en.wikipedia.org/wiki/PubMed_Identifier
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/27217402
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1161%2F01.res.87.5.e1
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/10969042
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3944399
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3944399
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1007%2Fs11897-013-0178-0
https://doi.org/10.1007%2Fs11897-013-0178-0
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3944399
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/24293035
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3944399
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3944399
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1007%2Fs11897-013-0178-0
https://doi.org/10.1007%2Fs11897-013-0178-0
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3944399
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/24293035
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1007%2Fs10741-019-09837-7
https://doi.org/10.1007%2Fs10741-019-09837-7
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/31375968
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1002%2Fpath.1570
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/15141377
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1074%2Fjbc.M505111200
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/15983030
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2Fj.yjmcc.2013.11.017
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/24332999
https://pubmed.ncbi.nlm.nih.gov/24332999
https://pubmed.ncbi.nlm.nih.gov/24332999
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1007%2F978-1-4939-2438-7_1
https://doi.org/10.1007%2F978-1-4939-2438-7_1
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4939-2437-0
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4939-2437-0
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/25720466
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3840050
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3840050
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2Fj.antiviral.2013.08.014
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3840050
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3840050
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3840050
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/23994189
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_ref-Imai_2005_19-0
https://en.wikipedia.org/wiki/Angiotensin-converting_enzyme_2#cite_ref-Imai_2005_19-1
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1038%2Fnm1267
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/16007097
https://www.who.int/news-room/q-a-detail/q-a-coronaviruses
https://www.who.int/news-room/q-a-detail/q-a-coronaviruses
https://web.archive.org/web/20200305015146/https:/www.who.int/news-room/q-a-detail/q-a-coronaviruses
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1038%2Fs41586-020-2012-7
https://doi.org/10.1038%2Fs41586-020-2012-7
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/32015507

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
ResearchGate Impact Factor (2018): 0.28 | SJIF (2019): 7.583

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

from the ongoing Wuhan outbreak and modeling of its
spike protein for risk of human transmission". Science
China. Life Sciences. 63 (3): 457—
460. doi:10.1007/s11427-020-1637-

5. PMID 32009228.

Lewis R (2020-02-20)."COVID-19 Vaccine Will
Close in on the Spikes". DNA Science Blog. Public
Library of Science. Archived from the original on
2020-02-22. Retrieved 2020-02-22.

Walls AC, Park YJ, Tortorici MA, Wall A, McGuire
AT, Veesler D (2020). "Structure, function and
antigenicity of the SARS-CoV-2 spike
glycoprotein”. bioRxiv:

2020.02.19.956581. d0i:10.1101/2020.02.19.956581.
Imai Y, Kuba K, Rao S, Huan Y, Guo F, Guan B, et al.
(July 2005). "Angiotensin-converting enzyme 2
protects from severe acute lung
failure”. Nature. 436 (7047): 112-
6. Bibcode:2005Natur.436..1121. doi:10.1038/nature03
712. PMID 16001071.

Imai Y, Kuba K, Penninger JM (May 2008). "The
discovery of angiotensin-converting enzyme 2 and its
role in acute lung injury in mice". Experimental
Physiology. 93 (5): 543-
8. doi:10.1113/expphysiol.2007.040048. PMID 18448
662.

Jia H (September 2016). "Pulmonary Angiotensin-
Converting Enzyme 2 (ACE2) and Inflammatory Lung
Disease™. Shock. Augusta, Ga. 46 (3): 239-
48. doi:10.1097/SHK.0000000000000633. PMID 2708
2314.0Once SARS-CoV binds to its receptor, the
abundance on the cell surface, mMRNA expression and
the enzymatic activity of ACE2 are significantly
reduced. ... These effects are, in part, due to enhanced
shedding/internalizing processes. ... The spike protein
binds to ACE2 and subsequently down regulated
ACE2 protein expression and resulted in worsened
acid aspiration pneumonia

Nicholls J, Peiris M (August 2005). "Good ACE, bad
ACE do battle in lung injury, SARS". Nature
Medicine. 11 (8): 821-2. doi:10.1038/nm0805-
821. PMID 16079870.

Diaz JH (March 2020). "Hypothesis: angiotensin-
converting enzyme inhibitors and angiotensin receptor
blockers may increase the risk of severe COVID-
19". Journal of Travel
Medicine. doi:10.1093/jtm/taaa041. PMID 32186711.
"ESC Says Continue Hypertension Meds Despite
COVID-19 Concern". Medscape. Archived from the
original on 2020-03-20. Retrieved 2020-03-20.
Kaplan's Essentials of Cardiac Anesthesia. Elsevier.
2018. d0i:10.1016/c2012-0-06151-0. ISBN 978-0-323-
49798-5. Mechanisms of Action:ACE inhibitors act by
inhibiting one of several proteases responsible for
cleaving the decapeptide Ang | to form the octapeptide
Ang Il. Because ACE is also the enzyme that degrades
bradykinin, ACE inhibitors increase circulating and
tissue levels of bradykinin (Fig. 8.4).

Aronow, Wilbert S. (2010). "Cardiac
Arrhythmias”. Brocklehurst's Textbook of Geriatric
Medicine and Gerontology. Elsevier. pp. 327-
337. d0i:10.1016/b978-1-4160-6231-8.10045-

5. ISBN 978-1-4160-6231-8. Angiotensin-converting

[75]

[76]

[77]

[78]

enzyme inhibitors ACE inhibitors have been
demonstrated to reduce sudden cardiac death in some
studies of persons with CHF.24,56

Jump up to:* " ° Byrd, James Brian; Ram, C. Venkata
S.; Lerma, Edgar V. (2019). "Pharmacologic treatment
of hypertension”. Nephrology Secrets. Elsevier.
pp. 477-482. doi:10.1016/b978-0-323-47871-7.00078-
2. ISBN 978-0-323-47871-7. ACE inhibitors inhibit
the conversion of angiotensin | to angiotensin II,
thereby producing vasodilation and lowering BP.
Because the hydrolysis of bradykinin is also inhibited
by these drugs, cough (7% to 12%) can occur.

"List of Angiotensin receptor blockers (angiotensin Il
inhibitors)". Drugs.com. 2020-02-28. Retrieved 2020-
03-21.

"Blood Pressure : Angiotensin receptor blockers
(ARBs)". blood pressure medication. Retrieved 2020-
03-21.

Jump up to:*""ARBs", Angiotensin Il Receptor
Antagonists, Bethesda (MD): National Institute of
Diabetes and Digestive and Kidney Diseases,
2012, PMID 31643954, retrieved 2020-03-21, The
angiotensin 1l receptor antagonists, also known as
angiotensin receptor blockers (ARBs), are a family of
agents that bind to and inhibit the angiotensin 11 type 1
receptor (AT1) and thus inhibit the renin-angiotensin
system and its cascade of effects in causing arteriolar
contraction and sodium retention. While angiotensin
converting enzyme (ACE) inhibitors block the
cleavage of angiotensin | to angiotensin Il, the active
peptide that causes a pressor response, the ARBs
inhibit its peripheral action.

Volume 9 Issue 4, April 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR20329122628

DOI: 10.21275/SR20329122628

123


https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1007%2Fs11427-020-1637-5
https://doi.org/10.1007%2Fs11427-020-1637-5
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/32009228
https://blogs.plos.org/dnascience/2020/02/20/covid-19-vaccine-will-close-in-on-the-spikes/
https://blogs.plos.org/dnascience/2020/02/20/covid-19-vaccine-will-close-in-on-the-spikes/
https://web.archive.org/web/20200222102112/https:/blogs.plos.org/dnascience/2020/02/20/covid-19-vaccine-will-close-in-on-the-spikes/
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1101%2F2020.02.19.956581
https://en.wikipedia.org/wiki/Bibcode
https://ui.adsabs.harvard.edu/abs/2005Natur.436..112I
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1038%2Fnature03712
https://doi.org/10.1038%2Fnature03712
https://doi.org/10.1038%2Fnature03712
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/16001071
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1113%2Fexpphysiol.2007.040048
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/18448662
https://pubmed.ncbi.nlm.nih.gov/18448662
https://pubmed.ncbi.nlm.nih.gov/18448662
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1097%2FSHK.0000000000000633
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/27082314
https://pubmed.ncbi.nlm.nih.gov/27082314
https://pubmed.ncbi.nlm.nih.gov/27082314
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1038%2Fnm0805-821
https://doi.org/10.1038%2Fnm0805-821
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/16079870
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1093%2Fjtm%2Ftaaa041
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/32186711
http://www.medscape.com/viewarticle/926838
http://www.medscape.com/viewarticle/926838
https://web.archive.org/web/20200320130217/https:/www.medscape.com/viewarticle/926838
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2Fc2012-0-06151-0
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-323-49798-5
https://en.wikipedia.org/wiki/Special:BookSources/978-0-323-49798-5
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2Fb978-1-4160-6231-8.10045-5
https://doi.org/10.1016%2Fb978-1-4160-6231-8.10045-5
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4160-6231-8
https://en.wikipedia.org/wiki/ACE_inhibitor#cite_ref-Byrd_Ram_Lerma_2019_pp._477%E2%80%93482_3-0
https://en.wikipedia.org/wiki/ACE_inhibitor#cite_ref-Byrd_Ram_Lerma_2019_pp._477%E2%80%93482_3-1
https://en.wikipedia.org/wiki/ACE_inhibitor#cite_ref-Byrd_Ram_Lerma_2019_pp._477%E2%80%93482_3-2
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2Fb978-0-323-47871-7.00078-2
https://doi.org/10.1016%2Fb978-0-323-47871-7.00078-2
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-323-47871-7
https://www.drugs.com/drug-class/angiotensin-ii-inhibitors.html
https://www.drugs.com/drug-class/angiotensin-ii-inhibitors.html
http://www.bloodpressureuk.org/BloodPressureandyou/Medicines/Medicinetypes/ARBs
http://www.bloodpressureuk.org/BloodPressureandyou/Medicines/Medicinetypes/ARBs
https://en.wikipedia.org/wiki/Angiotensin_II_receptor_blocker#cite_ref-Angiotensin_II_Receptor_Antagonists_2012_p._3-0
https://en.wikipedia.org/wiki/Angiotensin_II_receptor_blocker#cite_ref-Angiotensin_II_Receptor_Antagonists_2012_p._3-1
http://www.ncbi.nlm.nih.gov/books/NBK548642/
http://www.ncbi.nlm.nih.gov/books/NBK548642/
http://www.ncbi.nlm.nih.gov/books/NBK548642/
https://en.wikipedia.org/wiki/PubMed_Identifier
https://pubmed.ncbi.nlm.nih.gov/31643954



