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~ X< DINABANDHU ANDREWS COLLEGE

(Government Sponsored)
Estd. 1956

TO WHOM IT MAY CONCERN

This is to certify that Dr. Nirmalya Pahari, Associate Professor of
Physics, Vivekananda College, Thakurpukur, Kolkata-700063, has
delivered a special lecture for our students as an initiative of faculty
exchange programme. “His knowledge “sharing “to~ our ~student

community is highly appreciated.

(Dr.. Somnath Mukhopadhyay)

Principal
Principal
Dinabandhu Andrews College
Garia, Kolkata-700 084

Dist. 24 Parganas (S), Kolkata - 700 084

Baishnabghata, P.O. Garia,
|.com. website : www.dacollege.org

Ph : (033) 2430 4377, e-mail : dacprincipal@gmai




(Government Sponsored)
Estd. 1956

TO WHOM IT MAY CONCERN

This is to certify that Prof. Akash Balmiki, Assistant Professor of
Commerce, Vivekananda College, Thakurpukur, Kolkata-700063, has
delivered a special lecture for our students as an initiative of faculty
exchange programme. His knowledge sharing to our student

community is highly appreciated.
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(Dr. Somnath Mukhopadhyay)
Principal

) Principal
Dmaba.ndhu Andrews College
Garia, Kolkata-700 084

Baishnabghata, P.O. Garia, Dist. 24 Parganas (S), Kolkata - 700 084
Ph : (033) 2430 4377, e-mail : dacprincipal@gmail.com. website : www.dacollege.org



o (033) 2497 6824
(033) 2497 6834

VIVEKANANDA COLLEGE

(GOVT. SPONSORED) (NAAC ACCREDITED GRADE ‘A’)

TO WHOM IT MAY CONCERN

This is to certify. that Dr. Joy Sarkar, Associate Professor of Botany,
Dinabandhu Andrews College, Garia, Kolkata-700084, has delivered
a special lecture for our students as an initiative of faculty exchange
programme. His knowledge sharing to our student community is

highly appreciated.

(Dr. Tapan Kumar Poddar)
Principal
Principal

Vivekananda College
Thakurpukur Kol-63
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~ (033) 2497 6824
(033) 2497 6834

VIVEKANANDA COLLEGE

(GOVT. SPONSORED) (NAAC ACCR~ED|TED GRADE 'A’)

=

Date. 'S 5l

TO WHOM IT MAY CONCERN

This is to certify that Dr. Dola Debnath, Associate Professor of
Bengali, Dinabandhu Andrews College, Garia, Kolkata-700084, has
delivered a special lecture for our students as an initiative of faculty
exchange programme. Her knowledge sharing to our student

community is highly appreciated.
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(Dr. Tapan Kumar Poddar)
Principal

principel
vVivekananda College
Thakurpukuf

Kol-6




o~ (033) 2497 6824
@' (033) 2497 6834

VIVEKANANDA COLLEGE

(GOVT. SPONSORED) (NAAC ACCREDITED GRADE 'A)

-----------

TO WHOM IT MAY CONCERN .

This is to certify that Dr. Arpan Tamang, Assistant Professor of
Commerce, Dinabandhu Andrews College, Garia, Kolkata-700084,
has delivered a special lecture for our students as an initiative of
faculty exchange programme. His knowledge sharing to our student
community is highly appreciated.

'2}\“\7’\.

(Dr. Tapan Kumar Poddar)
Principal

Principal
Vivekananda College
Thakurpukur Kol-63




> (033) 2497 6824
@\ (033) 2497 6834

Y VIVEKANANDA COLLEGE

(GOVT. SPONSORED) (NAAC ACCREDITED GRADE 'A')

TO WHOM IT MAY CONCERN

This is to certifil that Dr. Joy Sarkar, Associate Professor of Botany,
Dinabandhu Andrews College, Garia, Kolkata-700084, has delivered
a special lecture for our students as an initiative of faculty exchange
programme. His knowledge sharing to our student community is
highly appreciated.
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(Dr. Tapan Kumar Poddar)
Principal

Prlncipaé i
Vivekananda Colleg
Thakurpukur Kol-63




-~ (033) 2497 6824
&' (033) 2497 6834

VIVEKANANDA COLLEGE

(GOVT. SPONSORED) (NAAC ACCREDITED GRADE 'A’)

TO WHOM IT MAY CONCERN

This is to certify that Dr. Joy Sarkar, Associate Professor of Botany,
Dinabandhu Andrews College, Garia, Kolkata-700084, has delivered
a special lecture for our students as an initiative of faculty exchange
programme. His knowledge sharing to our student community is
highly appreciated.

At

(Dr. Tapan Kumar Poddar)
Principal

Principel
Vivekananda College
Thakurpukur Kol-63




(Government Sponsored)
Estd. 1956

TO WHOM IT MAY CONCERN

This is to certify that Dr. Babul Hossain, Assistant Professor of
Bengali, Vivekananda College, Thakurpukur, Kolkata-700063, has
delivered a special lecture for our students as an initiative of faculty
exchange -programme. His knowledge sharing to our student
community is highly appreciated. '

(Dr. Somnath Mukhopadhyay)

Principal
_ Principal
Dlnaba_ndhu Andrews College
Caria, Kolkata-700 084

Baishnabghata, P.O. Garia, Dist. 24 Parganas (S), Kolkata - 700 084
Ph : (033) 2430 4377, e-mail : dacprincipal@gmail.com. website : www.dacollege.org
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Review

COVID-19: morphology and mechanism of the
SARS-CoV-2, global outbreak, medication, vaccines and

future of the virus

Prithu Bhattacharyya®>!, Sunandana Das'!, Sahasrabdi Aich?', Joy Sarkar!:*®

1Department of Botany, Dinabandhu Andrews College, Garia, Kolkata, 700084 West Bengal, India, 2Department of
Botany, Vivekananda College, Thakurpukur, Kolkata, 700063 West Bengal, India
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1. Abstract

Severe Acute Respiratory Syndrome Coronavirus-
2 (SARS-CoV-2) is a lethal virus that was detected back on
31st December 2019 in Wuhan, Hubei province in China,
and since then this virus has been spreading across the globe
causing a global outbreak and has left the world fighting
against the virus. The disease caused by the SARS-CoV-2
was named COVID-19 and this was declared a pandemic
disease by the World Health Organization on 11th March
2020. Several nations are trying to develop a vaccine that
can save millions of lives. This review outlines the mor-
phological features of the virus describing the outer and in-
ner structures of the virus along with the entry mechanism
of the virus into the host body and the infection process.
Detailed reports of global outbreak along with preventive
measures have also been included, with special emphasis on
China, the United States of America, India, Italy, and South
Korea. Broad-spectrum antiviral drugs being used at vari-

ous health care centres around the world, namely Remde-
sivir, Camostat & Nafamostat, Famotidine, Chloroquine &
Hydroxychloroquine, Lopinavir/ritonavir, Ivermectin, and
Tocilizumab & Sarilumab have also been included. World
Health Organization guidelines on preventive measures and
use of soaps, alcohol-based hand-rubs and wearing face
masks have also been described. The vaccines that are in
one of the phases of human trials, namely Oxford Univer-
sity’s vaccine, the United States-based Moderna’s vaccine,
India’s Covaxin and the Russian vaccine, have also been
incorporated in the review article.

2. Introduction

The Coronavirus disease 19 (COVID-19), consid-
ered a highly transmittable disease was first reported dur-
ing mid-January, 2020 in Wuhan, Hubei province in China.
The SARS-CoV-2 is phylogenetically related to the previ-
ously known SARS-CoV virus. During the outbreak of the
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