ORIGIN OF COVID-19:
Corona virus disease 19 (COVID-19) is a highly transmittable and pathogenic viral infection caused by
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which emerged in Wuhan, China and
spread around the world. Genomic analysis revealed that SARS-CoV-2 is phylogenetically related to
severe acute respiratory syndrome-like (SARS-like) bat viruses, therefore bats could be the possible
primary reservoir. The intermediate source of origin and transfer to humans is not known, however, the
rapid human to human transfer has been confirmed widely.

ETIOLOGY OF COVID-19:
CoVs are positive-stranded RNA viruses with a crown-like appearance under an electron microscope
(coronam is the Latin term for crown) due to the presence of spike glycoproteins on the envelope. The
subfamily Orthocoronavirinae of the Coronaviridae family (order Nidovirales) classifies into four genera
of CoVs: Alphacoronavirus (alphaCoV), Betacoronavirus (betaCoV), Deltacoronavirus (deltaCoV), and
Gammacoronavirus (gammaCoV). Furthermore, the betaCoV genus divides into five sub-genera or
lineages. Genomic characterization has shown that probably bats and rodents are the gene sources
of alphaCoVs and betaCoVs. On the contrary, avian species seem to represent the gene sources of
deltaCoVs and gammaCoVs.
Members of this large family of viruses can cause respiratory, enteric, hepatic, and neurological diseases
in different animal species, including camels, cattle, cats, and bats. To date, seven
human CoVs (HCoVs) — capable of infecting humans — have been identified. Some of HCoVs were
identified in the mid-1960s, while others were only detected in the new millennium.
In general, estimates suggest that 2% of the population are healthy carriers of a CoV and that these
viruses are responsible for about 5% to 10% of acute respiratory infections.

o Common human CoVs: HCoV-0C43, and HCoV-HKU1 (betaCoVs of the A lineage); HCoV-
229E, and HCoV-NL63 (alphaCoVs). They can cause common colds and self-limiting upper respiratory
infections in immunocompetent individuals. In immunocompromised subjects and the elderly, lower
respiratory tract infections can occur.

o Other human CoVs: SARS-CoV, SARS-CoV-2, and MERS-CoV (betaCoVs of the B and C
lineage, respectively). These cause epidemics with variable clinical severity featuring respiratory and
extra-respiratory manifestations. Concerning SARS-CoV, MERS-CoV, the mortality rates are up to 10%
and 35%, respectively.

Thus, SARS-CoV-2 belongs to the betaCoVs category. It has round or elliptic and often pleomorphic form,
and a diameter of approximately 60—-140 nm. Like other CoVs, it is sensitive to ultraviolet rays and heat.
Furthermore, these viruses can be effectively inactivated by lipid solvents including ether (75%),
ethanol, chlorine-containing disinfectant, peroxyacetic acid and chloroform except for chlorhexidin. For
this reason, the new virus was called SARS-CoV-2. Its single-stranded RNA genome contains 29891
nucleotides, encoding for 9860 amino acids. Although its origins are not entirely understood, these
genomic analyses suggest that SARS-CoV-2 probably evolved from a strain found in bats. The potential
amplifying mammalian host, intermediate between bats and humans, is, however, not known. Since the
mutation in the original strain could have directly triggered virulence towards humans, it is not certain
that this intermediary exists.

STRUCTURE OF COVID-19:

Coronaviruses are enveloped viruses with a positive-sense single-stranded RNA genome and a helical
symmetry. The genomic size of coronaviruses ranges from approximately 16 to 31 kilobases,
extraordinarily large for an RNA virus. The name coronavirus is derived from the greek (kopwva,
meaning crown) as the virus envelope appears under electron microscope (E.M.) to be crowned by a
characteristic ring of small bulbous structures. This morphology is actually formed by the viral spike (S)
peplomers, which are proteins that populate the surface of the virus and determine host tropism.



Proteins that contribute to the overall structure of all coronaviruses are the spike (S), envelope (E),
membrane (M) and nucleocapsid (N). In the specific case of SARS, a defined receptor-binding domain on
S mediates the attachment of the virus to its cellular receptor angio converting enzyme(ACE2).Members
of the group 2 coronaviruses also have a shorter spike-like protein called hemagglutinin esterase (HE)
encoded in their genome, but for some reason this protein is not always brought to expression

(produced) in the cell
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PATHOPHYSIOLOGY OF COVID-19:

The lungs are the organs most affected by COVID-19 because the virus accesses host cells via the
enzyme ACE2, which is most abundant in the type Il alveolar cells of the lungs. The virus uses a special
surface glycoprotein called a "spike" (peplomer) to connect to ACE2 and enter the host cell.The density
of ACE2 in each tissue correlates with the severity of the disease in that tissue and some have suggested
that decreasing ACE2 activity might be protective, though another view is that increasing ACE2 using
hypotheses need to be testedAs the alveolar disease progresses, respiratory failure might develop and
death.

The virus also affects gastrointestinal organs as ACE2 is abundantly expressed in the glandular cells of
gastric,duodenal and rectal epithelium as well as endothelial cells and enterocytes
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