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Abstract

A new major epidemicfociof corona virus disease 2019 known as COVID-19,
previously known as 2019-nCoV have beenidentified and rapidly expanding

throughout the world without traceable origin since early 2020. The disease cLlilaiicn ety

. . . Accepted:
has drastically increased and the affected number of countries, states or e 5 536
territories reporting infection to WHO was more than 200'. The 2019 novel Availab’le online:
corona virus disease outbreak was instigated from Wuhan, Hubei province, June 29. 2020

China at late December 2019 and affirmed as a public health threat emerging

of International anxiety on 30" January 2020 by WHO?. International
Committee on Taxonomy of Viruses (ICTV) declared “Severe Acute
Respiratory Syndrome Corona Virus (SARS-CoV2)” as the name of novel
corona virus, because their genetically similarities with SARS outbreak in
2003. The present review focuses on morphological, genetical
characterization of SARS — CoV — 2 as well as the clinical traits and clinical
therapies for COVID — 19 endemic up to date. The novel coronavirus
emergence awaken the echoes of SARS-CoV pandemicin past decades. Yet,
with having best technological advance, the exact medication is still a
guestion. It might be a great lesson to the world to equip to deal with most
recent emergent viruses in future. The current work will give a deep
understanding of CoV -2 to researcherforthe furtherstudies.
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ORIGION AND EMERGENCE

Corona virus (CoV) is one of the chief pathogens which mainly aims respiratory system and liver of
humans. The outbreaks of corona virus associated with severe acute respiratory syndrome was reported as
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SARS-CoV in 2003 and Middle East respiratory syndrome coronavirus (MERS-CoV in 2009, which have been
previously categorized as mediators that are of boundless public health risk.

SARS-CoV-2is likely to be corona virus of bat origin exhibiting 96.2% full genome identify with a clad
2b beta-CoV from Rhinolophus affinis bats in Yunnan, China. Except SARS-CoV, all the other CoVs of clad 2b
CoVs have been reported in bats. So far more than 500 CoVs have been identified in bats while more than
5,000 of unknown bat CoV diversity yetto be estimated.

The third zoonotic human SARS-CoV-2 was epidemiologically connected to a seafood and wet animal
wholesale marketin China®4. The WHO stated that environmental samples taken from the marketplace have
comeback positive forthe novelcoronavirus, however no specificanimal association has been known®. Most
up —to—date work has been verified that many CoVs are capable of infecting humancells without a necessity
of intermediary adaptation®’. Coronavirus of the century beganin December-2019 with a group of patients
with the symptoms comparable to SARS-CoV and MERS-CoV infections, patients showed signs of viral
pneumoniain China®. During the middle of January-2020, the outburst was further extended to throughout
China including Beijing, Shanghai, Shenzhen as well as another spread case to South Korea and later has
expanded to outside countries®.

2. ETHIOLOGY

The CoVs belongs to the family Coronaviridae with four generanamed alpha CoV, beta CoV, delta CoV
and gamma CoV1%!!, The genomic characterization studies shows bats and rodents are the gene sources of
alpha CoVs and beta CoVs while avian species for delta CoVs and gamma CoVs. Until now, a total of seven
CoVs capable of infecting human have been identified. They are HCoV-0C43, HCoV-HKU1, SARS-CoV-229E,
HCoV-NL63, MERS -CoV, SARS-CoV and SARS-CoV-2'2, They cause common cold and self- limiting upper
respiratory infection to epidemic with variable clinical severity featuring respiratory and extra respiratory
manifestation. The SARS-CoV-2 belongs to beta CoVs category'*!*. The novel corona virus has diverse
epidemiological characteristics, making it more contagious than SARS-CoV and MERS-CoV?°.

3. SARS-CoV-2

Corona viruses are a huge family of viruses that are common in people and specific animal including
camels, cattle, cats and bats. The name corona is derived from a Latin word “Coronam” means crown. It has
a round or eliptic and often pleomorphic form with a diameter of approximately 60-140 nm. The CoVs are
positive stranded RNA of around 30 kb in length with crown morphology by the presence of glycoprotein
spike on envelop (Fig. 1). The spike glycoprotein is made up of subunits S1 and S2, guiding the link to host

rece ptor.
Membrane
/ glycoprotein (M)

isid protein (N)

Fig. 1. Structure of SARS-CoV-2
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Wau et al.2® isolated whole genome of Wuhan Hu-1 corona virus (WHCV) along with a strain of SARS-
CoV-2of 29.9 kb from a COVID-19 pneumonia patient, while the genome size of SARS-CoV and MERS-CoV is
27.9 kb and 30.1 kb’ and this viral genome consist variable number of open reading frames (ORFs)*2. About
3/4 portion of viral RNAis responsible for the translation of polyproteins pplaand pplab along with 16-non-
structural proteins, accessory and structural proteins!®. The remaining genome encodes for essential
structural proteins; spike glycoproteins, envelop protein, matrix protein and nucleocapsid protein and
numerous accessory proteins which involves with host instinctive immune reaction.

Both WHCV and SARS-CoV are genetically and phylogenetically seems to be similart®. The genomic
study of SARS-CoV and MERS-CoV reveals, similarity of SARS-CoV with SARS-like bat CoVs?° (Table 1).
Angeletti et al.?! reported that, the mutation at some non-structural proteins plays an important part in
contagious ability of SARS-CoV-2. The study of genotype of COVID-19 patients from different provinces of
china found that, SARS-CoV-2 had been mutated??.

Table 1. Comparative analyses of SARS CoV — 2, SARS - CoV and MERS — CoV.

Characteristics SARS-CoV-2 SARS-CoV MERS-CoV

Estimated R, 2.68 2-5 >1
Bats — natural host Chinese horseshoe bats - natural Bats _ natural hosts

Host pangolins- Intermediate hosts Dromedary camels -
hosts Masked palm civets - intermediate  intermediate hosts
Humans-terminal hosts hosts, Humans - terminal hosts Humans -terminal hosts

Respiratory
transmission, aerosol

Human-to-human: physical contact, .. .
transmission zoonotic

. aerosoldroplets, zoonotic .
Mode of physical contact, aerosol . ... transmission,
transmission. Droplets, opportunistic

Transmission droplets, zoonotic . L nosocomial
. airborne transmission, fecal-oral . .
transmission. . transmission, limited
transmission.
human-to-human

transmission

Human-to-human:

Incubation 6.4 days (range: 0-24

period days) 4.6 days 5.2 days

4. EPIDEMIOLOGY

The data provided by WHO Health emergency dashboard as on June 18, 2020; 06:00 (ET) confirmed
8,362,238 cases throughout the world since the beginning of the epidemic and 4,48,504 cases have been
reported fatal (Fig. 2). China, the origin of current COVID-19 outbreaks confirmed 89,233 cases clinically and,
in the laboratory, and reported deaths so far. Apart from china, there are cases were confirmed from 204
countries around the world?.
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/ January - 2020 \

Wuhan municipal Health commission announces

DECEMBER - 2019 thatinfluenza , SARS-CoV MERS-CoV excluded as
First reports online ofa  Pneumonia cluster in possible Pneumonia cases
Wouhan, china. Wuhan municipal Health Novel Corona virus have been isolated and 15 more
commission examine outbreak  and issue notice positive cases reported.

First genome of CoVs was released.

The new corona virus has been declared a global
emergency by WHO.

China reported 9720 confirmed cases with 213 death.
Other than China, 106 confirmed form 19 countries.

COVID-19

FEBUARY -2020
WHO give the disease new name COVID- 19.

MARCH -2020

WHO declared COVID — 19 as a pandemic disease.
. Aerosol was confirmed as a medium of transmission.
115 countries reported COVID — 19 cases.

Globally,750890 confirmed cases and 36,405 deaths
were reported.

A gene analysis was indicated thatthe virusin
Huanan Seafood Market originated from outside.

16 more countries were reported COVID — 19.
K 85,403 cases were confirmed globally. /

Fig 2. Timeline of the key SARS—CoV —2, 2019 — 20 Coronavirus pandemicevents.

5.  TRANSMISSION AND PATHOGENESIS

The COVs have become the major pathogens of emerging respiratory disease outbreak because it can
cross species barriers and causes illness from clod mild to severe MERS and SARS?*. The possibility of
transmission of CoVs like otherrespiratory pathogens s believed to occur through respiratory droplets from
coughing and sneezing?°-2¢,

Angiotensin-converting enzyme 2 (ACE-2), the cell receptor of SARS-CoV observed in the lower
respiratory tract of humans is responsible forthe regulation of both cross-species and transmission between
humans?7-3%, The SARS-CoV-2is also use similar cellular entry receptor like SARS-CoV 3132, The glycoproteins
spikes determine the virus-host range and cellular tropism with the key functional domain : receptor binding
domain (RBD) and also arbitrates virus-cell membrane fusion 3334, Once the membrane fusion takes place,
the viral genomicRNA is unconfinedin to the cytoplasm and the uncoated RNA translatestwo polyproteins
35 which encodes non-structural proteins and replicase-transcriptase complex 3®. Further RTC synthesis sub-
genomic RNAs 37 encode accessory and structural proteins and then form viral particle bud and start being
replicated 32,

6.  CLINICAL CHARACTERISTICS

COVID-19 is believed to be spread by the respiratory tracts of human being by droplet, respiratory
secretion and even direct contact. The occurrence of SARS-CoV-2in fecal swabs of severe pneumonia patient
and blood indicates the multiple routs of transmission 3°. Abundance of ACE 2 proteins of SARS-CoV-2in
alveolar epithelial cells of lungs and enterocytes of smallintestine, clarify the routes of infection and disease

49
© 2020 Abasyn Journal of Life Sciences.



Umavathi etal. 2020, AJLS, 3 (1): 46-55

manifestation %%, According to the epidemiological study of SARS-CoV-2, the incubation period is 1- 14 days,
while active during latency period. Guan et al. *! reported that 47 years was the median age of corona
infection and profound in female patients *2. The most common symptoms were fever and cough at the
beginning and later cause pneumonia, ARDS, RNAaemia, severe cardiac damage and secondary infections. At
the critical condition, respiratory failure, multiple organ failure and even deaths may occur 4344,

7. DIAGNOSTIC CRITERIA

The golden clinical diagnosis method is the nucleic acid detection of samples from nasal, throat (or)
other respiratory swabs by real time PCR and further confirmed by next-generation sequencing. The ELISA
test >48 is based on antibody with engineered SARS-CoV-2 outer envelope spike protein to stabilized form
and isolated RBD, epitope forantibody generation. While CRISPR base detection test can be done with viral
nucleic acid #’. The updated computed tomography (CT) scoring measures that deliberates lobe involvement,
as well as changesin CT findings, could quantitatively and exactly evaluate the advancement of coronavirus
disease 849,

8. CLINICAL SYMPTOMS

The symptoms of COVID-19 infections start to seem after an incubation period of 5 days®°. While the
infection from symptoms to death may range from 6 to 41 days with a median of 14 days>! and it depends
on the age and physical conditions of patients. The most common symptoms of COVID-19 includes cough,
fever, fatigue at first, later sputum production, headache, haemoptysis, diarrhoea, dyspnoea and
lymphopenia > 535455 (Table 2).

Table 2. Systematicand Respiratory disorders due to COVID— 19 infection.

SystemicDisorders Respiratory Disorders
Fever, Cough, Fatigue Rhinorrhoea
Sputum production, Headache Sneezing, Sore throat
Haemopysis Pneumonia
Acute cardiac injury Ground—glass opacities
Hypoxemia RNAaemia, Acute Respiratory
Dyspnea, Lymphopenia Distress syndrome.

Diarrhea

There are resemblances were found in the symptoms betweenCOVID-19and earlier beta coronavirus
infectious includes fever, dry cough, dyspnea and bilateral ground-glass opacities on chest CT scans °°.
However certain unique clinical features like upper respiratorytract symptoms like rhinorrhea, sneezing, sore
throat and dyspnea with hypoxemiaamong COVID-19 patients >’-%2, The disease tends to progress fast among
the elderly people and showed a higher death risk 364,

9. THERPEUTIC/TREATMENT OPTIONS

Host immune response and immunopathology

The immune response is more important for the resolution and control of CoVs infections among the
patients. Meantime it also can end up in immunopathogenesis, related to the immune reactions out of
management°. The virus particle primarily invades the respiratory mucosa and furtherinfect othercells. The
virus cell communications produce a varied set of imnmune mediators counterto the pathogenic virus ® and
later it elicits a series of immune response and cytokine production in the body, which may be allied with the
serious condition of COVID-19 patients.

Treatments of COVID-19

The person-to-person spread of COVID-19 infection has headed to the isolation of patients that were
directed a diversity of treatments. Due to the absence of exact antiviral drugs or vaccine against COVID-19, a
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wide range of antiviral drugs like nucleoside analogous, HIV-protease inhibitors were favored to diminish
virus infection 6¢7°, Remdesivir has been testified to treat the first US case of COVID-19 effectively [71].
Chloroquine has been used to treat malaria for so many years, have great potentialto treat COVID-197%7>, A
combination of remdesivirand chloroquine was proven to effectively inhibit the recently emerged SARS-CoV-
2 in vitro *°.

The present treatments mainly attentive on symptomatic and respiratory support for COVID-19 patient
76, The extracorporeal membrane oxygenation (ECMO) commended by WHO to patients with refractory
hypoxemia’’. The convalescent plasmaand IgG are delivered for some critical rescue treatment.

10. CONCLUSIONS

The COVID-19 has spread rapidly since it was first identified in WUHAN and it has spread to 203 countries
as onJune 2020. The characterization of novel coronavirusis in progress, researchers are extensively working
on potential treatments and vaccination. In the present review, we have summarized the current
informations about SARS-CoV-2 including origin, emergence, etiology, epidemiology, morphological and
genetical assessment, viral transmission, pathogenicity, diagnostic criteria, clinical symptoms and current
therapiesfor COVID-19 along with the recent updates. The review will help the researchersto know better
about CoV-2 forfurtherinvestigation.
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