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Human To Human Transmission of SARS — CoV-2

K. Priadharsini', D. Manikandan®, P. Rajesh Babu® and S.U. Mohammed

Riyaz*’

" CAS in Botany, University of Madras, Guindy Campus, Chennai — 600 025, India o
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Chengdu, 610000, China ' g 2

* Sai Biotech, Hosur, Tamil Nadu — 635 109, India % ﬁ‘%

* Department of Biotechnology, Islamiah College (Autonomous), Vﬁﬁ@ﬁﬁbadi - 635752, Tamil
Nadu, India :

Abstract: Coronavirus 1s a vast family of RNA viruses causing diseases from fever to
severe illness and even death. Initially, it was called 2019 novel coronavirus (2019-
nCoV) and labelled as Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2). The disease caused by coronavirus has been named coronavirus disease 2019
(COVID-19). Coronaviruses are widespread amongst birds, reptiles, cats, dogs, pigs,
monkeys, rabbits, bats, and as well as in humans. SARS-CoV-2 is highly contagious
and transmissible from human to human with an incubation period of up to 24 days,
although the mortality rate seems to be significantly lower than SARS-CoV and
MERS. Statistical data showed that on an average, an individual infected person can
infect 5.7 cases.

Keywords: Asymptomatic, MERS, SARS-CoV-2, Transmission.
SPREAD OF CORONAVIRUSES

The first case of COVID-19 was reported in China on November 17, 2019, and
the virus spread subsequently all over 150 provinces of China on December 1,
2019. In late December 2019, Chinese physicians noticed and identified a series
of pneumonia cases in Wuhan, China. It has been found that the infections were
epidemiologically. associated with a wet seafood market where live and dead
animals are sold, raised a suspicion that the infection had dropped into the human
population related to the SARS epidemic which took place in the year 2002.
SARS-CoV primarily infected leaf-nosed bats; subsequently spread to horseshoe
bats, then to Asian palm civets and humans lastly. SARS-CoV-2 is the virus that

. Wn 1ding author S.U. Mohammed Riyaz: Department of Biotechnology, Islamiah College (Autonomous),
Vaniyambadi - 635752, TamilNadu, India; Tel: 9940226572 E-mail; mriyaz4d(@gmail com

Manikandan Dhayalan, S.U. Mohammed Riyaz, and S. Parveen (Eds.)
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Aclite Réspiratory Distress Syndrome (ARDS)

V. Shyamala', R. Harini’, D. Manikandan® and 8.U. Mohammed Riyaz'
’_Depaﬂ?ﬁem of Microbiology, Annai Violet Arts and Science College, Ambattur, Chennai—
. 600053, India _ A il | _
* Department of Biochemistry, Annai Violet Arts and Science College, Ambattur, Chennai-600053,
India ' gl ' e .
¥ Small Molecule Drug Discovery Group, Anticancer Bioscience, Tianfu International Biotown,
Chengdu-610 000, China | | 3 | '

. artment of Biotechnology, Islamiah C'&Iiegé f’Aumnamnus), Vﬁu:}:ambadi — 635752, India

Abstract; The lungs' air sacs are filled with fluid, leading to a life-threatening lung
injury known as acute respiratory distress syndrome (ARDS). The tiny blood vessels of
the lungs are damaged in this condition. The amount of oxygen in the bloodstream
~ decreases, giving rise to carbon dioxide in blood circulation. This makes breathing
extremely difficult, ultimately leading to organ failure. Usually, the organs damaged
~ due to this condition are the kidneys or brain. The variations in the severity of ARDS
are dependent on different signs and symptoms. Most of the time, ARDS is represented
by shortness of breath, dry hacking cough, fever, headaches, and fast pulse rate.
Labored and unusually rapid breathing, Low blood pressure, mental confusion, and
 extreme tiredness could also be other signs. ARDS can also be associated with old age,

chronic lung disease, a history of alcohol misuse, or smoking.

Kgywnrds_: ARDS, Carbon dioxide, Lungs, _(_)xy.gﬂ:n, Shortness of breath. -
~ INTRODUCTION | |

-Ashbaugh and cnileagueﬁ were the first to define acute rﬂspirathry distress

syndrome (ARDS) in 1967. They believed that ARDS is associated with signs
including acute non-cardiogenic, pulmonary oedema, and increased lung stiffness.
In this condition, the process of breathing becomes difficult. It may give rise 10

- pneumonia, trauma, sepsis, and aspiration, resulting in lung failure. It was defined

s a condition associated with diffuse pulmonary oedema and respiratory failure

by the American European Consensus Conference (AECC) in 1994. Its |

;{jﬁxismnce with left-sided heart failure was also pointed out at that time [8].

* Corresponding author V. Shyamala: Assistant Professor, Department of Microbiology, Annai Violet Arts and
Science College, Ambattur, Chennai— 600053, India; Tel: 9677939180; E-mail: shyamvishwa85@gmail.com
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COVID - 19 Pandemic :

" Shabeer Ahmed N."" and Ashar Waheed. ML P."
! Department of Biotechnology, Islamiah College (Autonomous), Vaniyambadi, Tamil Nadu, India

_ Abstract: Coronaviruses are known to infect both animals and humans. A strain of
Coronaviruses known as SAR-CoV also belongs to the Coronaviruses family and is
" known to have caused Severe Acute Respiratory Syndromes (SARS) in 2002-03. This
infection has also affected humans at a faster pace. Coronaviruses are found in various
animal species like cattle and camels. Recently, Coronavirus disease, abbreviated as
Covid-19, emerged as a highly transmittable and pathogenic infection caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). It is believed to have been
originated in Wuhan, China, around November 2019. Currently, almost all the

countries of the world have been affected by this infection, and millions of people

. across the globe have died with the virus so far, and the overall toll is likely to go much
- higher. In March 2020, this infection was labelled as a pandemic by World Health
- Organization. Genome analysis was conducted, which revealed similarities of Covid-19

. viruses with that of SARS. This led to a hypothesis tha, like SARS, Bats can alsobe . &

the possible primary reservoir for Covid-19 as well. There are many theories going
around regarding the origin of SARS-CoV-2; one study pointed out that Covid-19
originated from Bats while the other indicated its origin from pangolin. Both the
" studies failed miserably to establish the spread of Covid-19 to humans as both the
animals have no frequent contact with the humans. There are a lot of pieces of evidénce

~ suggesting SARS-CoV-2 as a possible zoonotic source for COVID-19. Some theories
also pointed out the laboratory origin of COVID-19, but no evidence has been provided

~ to this claim. Contrary to this claim, its genomic sequences do not contain a mix of
known elements. Studies are being conducted to know the intermediate source of origin
 of COVID-19 and its possible transfer to humans. A lot of vaccines have been
approved against it that are supposed to prevent its spread during clinical trials
conducted across the globe. These are broad-spectrum antiviral drugs that could help

recover the infected patients. -

" Keywords: Coronavirus, COVID-19, SARS-CoV-2.
. INTRODUCTION TO CORONAVIRUS |

‘Pathogens of the family Curunaviridﬁ; and subfqmily Coronavirinae are known to 4
infect birds and mammals across the globe. These are known as Coronaviruses.

i ; Cur_uspnndihg author N. Shabeer Ahmed: Department of Biotechnology, Islamiah College (Autonomous), ;
Vaniyambadi, Tamil Nadu, India; Tel: 7904867874; E-mail: shabeer.sanbio@gmail.com

' Manikandan Dhayalan, S.U. Mohammed Riyaz, and S. Parveen (Eds.)
: All rights reserved-© 2022 Bentham Science Publishers
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 Best ‘and Worst '.Epidemi(f;logical Scenarios of
. COVID-19 2 | |

:'Mnhahled Tarig N.P.M.', D. Manikanﬂanl and S.U. Muhammeﬂ Riyaz"’

; De;?qrtm'em' of aBiﬂIEﬂhﬂd!ﬂ@f, Islamiah. College (Autonomous), Vaniyambadi-635752,
TamilNadu, India | s st |

2 Swiall Molecule Drug Discovery Grﬂup, A;r:n_'cancer Bioscience, Tianfu !ntern;:ﬂunaf Biotown,
Chengdu, 610000, China - - s

Abstract: This chapter aims to assess the social, healthcare, and economic impacts of .
'SARS-Corona Virus 2019 globally since the World-Health Organization declared ita -
global pandemic in March 2020. The primary focus of this study is to assess the
management of this disaster, our emergency response to it, and our preparedness.
_Currently, the pandemic has spread across the globe, leaving its impression in 196
- countries, so a complete analysis of it can only be made once the pandemic ends. The
epidemiological techniques and statistical modelling data of this highly infectious virus
across the globe are important for conducting such studies. Currently, this data is
_ inconsistent depending upon the climate and case-to-case scenarios. There is an urgent
need for government and non-governmental organizations to work together in a
coherent way to fight this disease. This deadly virus can only be neutralized by public
- awareness, social distancing, and vaccination. -

Keywords: Epidemiological, Manifestation, Pandemic, SARS- Corona Virus.
- INFRODUCTION ’

. e -ﬁu?id—w has not un’ly‘aﬁ"écted' the economy of the world, but it haé_piayed

~ havoc with almost every aspect of humankind, including history, development,

and religion. Infectious diseases have been a great threat to human civilization K
“since ancient times. Such diseases have the¢ potential to affect the entire
population on this planet. Millions of lives have already been lost due to these
pandemics in the past. That is why epidemiology is a broad field discussing the

aspects of the spread of a pandemic, source of transmission, and measures o

‘contain these infections based on the analytical studies. ‘

3 Currﬂp;mding author S.U. _Muh'ammad Riyaz: Department of Biotechnology, Islamiah College ( Aatonomous),
Vaniyambadi -635752, TamilNadu, India; Tel: 9940226572; E-mail: mriyaz4@gmail.com '
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3 intéfiﬁediﬁte 'H_osf of CoV _and_ SARS-—COV#Z

R. Nishanthi’, §. Malath?, E.G. Jagan™, D. Manikandan' and | |
$.U.Mohammed Riyaz*" ST 33
" Department of Biotechnology, College of Science and Humanities, SRMIST, Kattankulathur —603
203, Tamilnadu, India | . - | i
- ? Department of Biotechnology, Sri Sankara Arts and Sciences College, Enathur, Kanchipuram-
631561, India . . b g2 ' | ",
3 Department of Molecular Microbiology, School of Biotechnology, Madurai Kamaraj University,
- Madurai — 625021, Tamilnadu, India : ' .

43#;::&‘ Molecule Drug Discovery Group, Anticancer B:‘_as_cfenée, Tianfu Infemaﬁana! Bi&mwn,‘ |
Chengdu, 610000, China : .

5" Department of Biotechnology, Islamiah College (Autonomous), Vanfyambadi - 635752,
Tamilnadu, India a5 ' |

. Abstract: Wuhan, a Chinese city, caught the world’s attention after the outbreak of a
pandemic caused by the coronavirus 2019-nCoV. Coronaviruses are a group of single-
.- stranded positive-sense RNA that are supposed to cause various diseases in animals,
- including humans. The four genera of CoVs are aCoV, CoV, YCoV, 8CoV.CoVs.
Initially, it was thought that the infection caused by these groups of viruses is only
limited to their animal host. But now, they are believed to have passed from their
animal host to humans and caused disease in-humans. The pieces of evidence of this
cross between animal-human species barrier have been supported by CoVs like the i
~ SARS CoV and MERS CoV, which has caused diseases in humans. 96% homology of !
the coronavirus isolated from humans matches with beta coronaviruses. The beta ,
coronaviruses are usually found in bats in the genus Rhinolophus. Similarly, 92%
‘homology of the SARS-CoV matches with SARS-like viruses that are found in bats.
The majority of the SARS-like viruses are found in the Rhinolophus genus of the bats.
~This match of homology between COVID-19 virus and beta coronavirus Suggests that
 COVID-19 virus is somehow associated with the Rhinolophus genus in Bats. Bats of
' this genus are widespread across Asia, the Middle East, Africa, and Europe. These
links point out that there must be an intermediate host that could have probably
facilitated the transfer of this virus from an animal reservoir to humans (civets were
implicated as an intermediate host for SARS-CoV). Thus the similarities between
SARS-CoV and the COVID-19 virus are being further investigated, and efforts are
being made to identify the intermediate host. s

* Corresponding author S.U. Mohammed Riyaz: Department'of Biotechnology, Islamiah Cntleg: {Autonomous),
Vaniyambadi - 635752, Tamilnadu, India; Tel: 9940226572; E-mail: mriyazd@gmail.com Sl
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Lung Recruitability in COVID-19
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- and S.U. Mohammed Riyaz" _ _
o CAS in Botany, University of Madras, Guindy Campus, Chennai — 600 025, India

2 Small Molecule Drug Discovery Group, Anticancer Bioscience, Tianfu International Biotown,
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 Abstract: In December 2019, a new infectious respiratory disease emerged in Wuhan,
Hubei province, China. A novel coronavirus, SARS-coronavirus 2 (SARS-CoV-2),

~ shows features that were similar to that SARS-CoV. Soon'it was believed to have

~ caused a new lung disease later on known as COVID-19. Originally, the susceptible

index patient was asymptomatic and later was confirmed as COVID positive with
fever, cough, and sore throat-like symptoms. Later the index patient symptoms rapidly

* severed along with a high respiratory rate. The severe acute respiratory syndrome
coronavirus (SARS-CoV) is associated with lung injury, while acute respiratory
distress syndrome may result in a pulmonary failure resulting in mortality. Severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) soon captured the world's attention

due to its capacity to widespread fatality leading to the failure of the healthcare system
“across the globe. Tt was also revleaed by the researchers that both SARS-CoV-2 and
" SARS-CoV exhibited the same features while making their entry into the host cells.
 They made use of host angiotensin-converting enzyme 11 (ACE2) for their entry into
the host. This enzyme is present on the host cell surtace, especially in epithelial cells of
respiratory. organs like lungs and small intestine in humans. From the accumulated
existing published data, it is obvious that the SARS-CoV-2 employs two ways for
~making its entry into the host cells: one path. is initiated by transmembrane protease
serine 2 (TMPRSS2) that lies on the surface of the cell while the other is mediated by
angiotensin converting enzyme II (ACE2) endosomal pathway. On the other hand,
Cholesterol and sphingolipid-rich. lipid raft, and micro-domains in the plasma
membrane that are used as several physiological signalling pathways, are also involved
in virus entry. ' . '
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- Manikandan Dhayalan, S.U. Mohammed Riyaz, and S. Parveen (Eds.)
All rights reserved-© 2022 Bentham Science Publishers

Bat. =

. PRINCIPAL
1 AMIAY GOLLEGE (AUTONOMOUS)
‘SL'AM‘ VARIYABAD! - 2.



An Epidemiological Update on COVID-19,2022,77-87 77

~ SARS-CoV-2 Recombinant of Drug
' Pandurangan Ran;am , Atulbabﬂ Guvmdara;u A | S Mamkandan and
S.U. Mnhamm&d Riyaz*

! Center for Advanﬂed Stud.ze*; in Bﬂmny Unn-'-erszr} of Madms Guindy Campus Chennai- 6&‘0
025, india

*TAL. Samy Unit far Plant Tissue Culture and Molecular Biology, Deparrmenr of Plant Bivlogy :’ |

. and Biotechnology, Loyola College (Autonomous), Chennai, Tamil Nadu 600 034, India -

- Small Molecule Drug Discovery Gmup, Anncancer Bmmence Tmnfu International Bmzahn
Chengdu, 610000, China v g

-~ Department of Biotechnology, Islamiah Cm’fege (Aumnﬂmﬂus) !sfammh Caﬂege Vanivambadi
-635 732, India . e |

i
¥ oy
2

_Abstract: At the end of 2019, there was a g;ﬂhal pandemic _}enpardlzmg tha lives of
millions of people, with reports on the spread of novel coronavirus (nCoV-2019).

_ COVID-19 or the severe acute respiratory syndrome coronavirus.2 (SARS-CoV- 2)
- originated from bats and was transmitted to humans through an unknown source in
Wuhan city located in China and sgraad across the globe.in early 2020. The nCoV-19

©uses its spike glymprutem receptor to bind fo the host cell angiotensin-converting
~enzyme 2 (ACE2) sites to la a combination of events leading to server acute
respiratory syndrome. In the pa

past 100 years, th @%H}—IQ pandemic is the most
'desnuctWﬂ and llfe-lhragteam disease affectmg lwcs of millions of peupie after

vvvvv

.....

the death rates. As. it i said, vacemﬁs
- alleviate the viral strains. The data requi for the vaccine deveinpment including the
whole genome and protein sequence of SARS-CoV-2, were made available, which
enabled numerous researchers am;l scientists across the countries to develop mult;ple
~ vaccines for prophylactic and treatment of COVID-19. All these vaccines are in various
stages ‘of clinical trials. To dat& globally, only 115 vaccine candidates have been
developed, out of which 78 were found to be active and 37 yet to be confirmed.
~ Vaccine development to prevent SARS-CoV-2 has potential hurdles where regulatory
and medical decisions are taken based on the ratio between benefit and risk factors.
Data on the spemﬁc SARS-CoV-2 antigen(s) used | in vaccine development are highly
limited in public resources. The vaccine developed mainly aimed to induce neutralizing
antibodies agamst the viral spike (S) protein, preventing uptake via the human ACE2
- However, it is unclear how different forms and/or variants of the S protemn

ferent vaccine cﬂndldates relate to each other or the genomic epxdemmlngy _
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