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Genius, the noun, refers to high intelligence whereas ingenious, an adjective refers to being 

clever or inventive. Robbers loot the physical mental or spiritual and social belongings of 

persons, societies or even countries and those who try to understand their modus operandi and 

find out the intricacies to prevent the damage and protect the people are Probers. 

Ingenious Probers, the magazine, exploring the depth of ocean of life and its mechanisms is 

the brain child of SOS [ School of Science] of Navrachana University and the Life Science 

students are the soldiers in this fight against the factors ailing the Life on the planet. As a 

member of the Academic Advisory Board, I am aware of the high grade, high standard courses 

they undertake to reach the height of science by reaching the depth of knowledge as depicted 

in the 4th issue of Ingenious Probers. 

Biology , biotechnology, biomedical engineering,  nanotechnology, genomics and plethora of 

other subjects come under the purview of studies for the Life and the students need to learn not 

only the normal life but its affections by internal and external factors and their impact on the 

living being, their symptoms, clinical, laboratory, microbiologic, histologic, genetic, 

immunologic diagnosis with focus on understanding the underlying processes and setting them 

right to get rid of the diseases and procure health.  

What can be hotter and more topical subject than Corona Virus in 2021 after caring & sharing 

the aftermath of COVID 19 in the year 2020. A rise of new Corona virus, beginning of 

pandemic and its spread  globally and its impact on the myriads of facets of Academia, 

Businesses, Commerce as well as the fabric of the society, life style and its after effects , its 

contribution to the online work and impact on the future of work and impact on public health 

and coming together of people of all strata of society as one, of all pathies of healthcare getting 

together and all drug, vaccine and researchers joining hands to develop protocols for treatment 

and prevention what with absolute nascent mRNA technology being deployed for the first 

time in the history of mankind and human health are but just a few examples of what the 

science and the biotechnologist can do to probe, penetrate, protect and prevent heath of life 

on the planet. 

Pandemic, lockdown, social distancing and sanitization and behavioral changes have changed 

our perceptions of normal and the new normal are here to stay including the way we see our 

heroes in real life. All heroes would be zeroes without the Bioscience and technology and 

various aspects of this fascinating field and its understanding and contributions are included in 

this issue of Ingenious Probers by the young and dynamic contributors, editors and the 

teachers & the taught for the readers. 

I am very happy to see the excellent content and am sure that even a lay person will be 

enlightened by the knowledge interwoven in this issue in simple language and I strongly 

recommend to read in my personal capacity as medical Doctor as I see patients seeking 

clarifications about the issues covered in this issue! 

Wishing good luck to the team, teachers and the Navrachana University for such a useful 

reference publication enriching everyone beyond doubt. Best Wishes to Ingenious Probers. 



PREFACE 
Arnav Patel, 

Vice-President 

BioMed Club 

Over the past few months, the world has been forced into a Pandemic situation and despite the 

advances in the biomedical field, we found the situation quite challenging. This issue mainly 

describes the effects of this life-threatening infection and puts forward ideas, terms, and 

questions about the pandemic. The pandemic brought everything to a halt, yet the enthusiasm 

for the advent of a vaccine or a drug kept the world hopeful. With this issue of Ingenious 

Probers, BioMed Club also expresses their gratitude for the frontline workers. This issue of 

Ingenious Probers is aimed to develop a brief understanding of Pandemic, its effects, and 

causes. A debate on Pandemic and its correlation with Evolution is also included in this issue 

to put forward the ideas and thoughts of the students of Biomedical Science. 

I would like to thank my teammates for their sincere efforts in making the magazine a success. 

The launch of this magazine would mark the end of the tenure of the current committee and 

will reinstitute the formation of a new committee.  

The fourth issue of Ingenious Probers – 2020 provides some insights into the ‘Facets of 

Pandemic’. 

About Course 
Biomedical Science is a research-oriented field, which mainly focuses on various fields like 

Biotechnology, Pharmaceutical, Clinical Data Management, Molecular Diagnostics, and 

Biomedical Industries. Analyzing the current scenario in research and industry specializations, 

major aspects such as Molecular medicine, Drug discovery and design, Reproductive Biomedicine 

and Human Genetics are offered in this course. This course is thus customized to suite the demands 

of the ever-expanding science of molecular biology and is one of its kinds in Gujarat. The Masters 

Course lays emphasis on the overall development of laboratory skills of a research student coupled 

with an expansion of his/her knowledge base through specialized inputs for the course. 
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ABOUT THE MAGAZINE 
  

     
    We the committee members of BIOMED@NUV, we proudly present the first science magazine of 

School of Science (SOS), Navrachana University. This magazine is an amalgamation of various scientific 

aspects and different approach towards applied sciences. We the students of Biomedical Science put 

forward “INGENIOUS PROBERS: EXPLORING THE DEPTH”. We, at BIOMED@NUV pursue similar 

attributes and promote the same through this magazine. The BIOMED@NUV will also carry out various 

activities such as debates, magazines, seminars, workshops and many more. The club was established in 

May, 2018. 

    The aim of the club is to promote and explore various sectors of Biomedical Science and other related 

aspects. 

    The magazine focuses on different scientific aspect and how it relates with life sciences. This combined 

effort of students and teachers of Biomedical Science is a step further in providing some curious minds a 

platform for different perspective of knowledge. Understanding scientific information is one thing but 

magazine also focuses on compelling the audience on how that knowledge is interpreted and applied in 

different field of biology. 

The BIOMED@NUV is being managed by the Committee members namely: 

• Dev Thakkar (President); 

• Arnav Patel (Vice President); 

• Neel Patel (Vice President); 

• Khushi Mandaliya (Treasurer); 

• Hemangi Rajpara (Secretary); 

• Maithili Chokshi (Head of Communication and outreach); 

• Khyati Patel (Editor in Chief, Ingenious Probers); 

• Chaitanya Raulji (General Manager); 

This magazine will mark the beginning of new Committee members replacing the previous ones. The new 

and bold Committee members includes: 

The biomedical science students has also put their sincere efforts in making the magazine. 

The plagerism check for the content in the magazine was conducted by using Small seotools [https://

smallseotools.com/plagiarism-checker/] 

• Prince Upadhdyay (President); 

• Khushi Tekale (Vice President); 

• Krishna Lohana (Treasurer); 

• Kashyapi Joshipura (Secretary); 

• Vyomil Patel (Head of Outreach); 

• Helly Pandya (Head of Communication); 
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 Currently the world is facing a global 

pandemic “COVID-19”. In the most basic definition 

of pandemic, it can be described as the widespread 

of new diseases. There have been past pandemics 

that  world has faced and has found a suitable 

vaccine, drugs etc. to overcome a pandemic. The last 

pandemic that occurred was exactly 1 century ago 

where the world suffered from the Spanish flu, 

H1N1 etc. 

 Pandemic is a natural phenomenon, it simply is 

the spread of a new pathogen. How does a pandemic 

become a pandemic? 

 We live in an increasingly interconnected 

globalized world. Thanks to international jet travels, 

people and the diseases they carry can be in any city 

on the planet in a matter of hours. Once, the virus 

comes in, it just takes one sneeze to spread the 

infection in the whole community. When humans 

were hunter-gatherers, roaming in the wild savannas, 

they were never in one  place for long enough, and 

settlements were not large enough to sustain the 

transmission of infectious microbes. But with the 

advent of the agriculture revolution 10,000 years ago 

and the arrival of permanent settlements in the 

Middle East, people began living side-by-side with 

animals, facilitating the spread of bacteria and 

viruses between cattle and humans. Epidemics and 

pandemics came in many shapes and forms. 

 In 2010, for instance, a devastating earthquake 

Haiti, forced thousands of people into temporary 

refugee camps. Within a chunk of time, the refugee 

camps became breeding grounds for Cholera, a 

bacterium; which eventually triggered a country 

wide epidemic. But the most common cause of 

epidemics are viruses such as measles, influenza and 

HIV. When these viruses go global for infection, 

they are called PANDEMICS! The evidences for the 

pandemics in history, lie in the preserved DNA of 

the victims, while some are found in the bones of the 

victims and left scars on the tissue. For instance, 

scientists have recovered DNA from the bacteria that 

transmits tuberculosis from the remains of ancient 

Egyptian mummies. 

 In 2011, a group of scientists investigated a 

plague in the city of London and they succeeded in 

constructing the genome of Yersinia pestis, the 

bacterial species responsible for the Black Death 

pandemic which occurred in the 14th century. It is 

deciphered that this pandemic originated from China 

in 1340 which accelerated from China to the west 

through the Silk Road that ran from Mongolia to 

Crimea. In 1347, the plague reached the 

Mediterranean, and by 1400, it had killed more than 

34 million Europeans, earning it the title-‘the Great 

Mortality’. It was later the historians who called it 

the Black Death. However, by fear the greatest 

pandemic killer is Influenza.  

 Seasonal Flus do circulate between the 

Southern and Northern Hemispheres. Several types 

of flu are transmitted from the Southern to Northern 

Hemispheres or vice versa. These occur in North 

America and Europe every autumn and winter. 

Approximately every 20 to 40 years, the virus 

undergoes a dramatic mutation. This occurs when 

the wild form of the virus normally infecting ducks 

comes in contact with pig virus and then Horizontal 

gene transfer occurs. It is known as ANTIGENIC 

SHIFT and has occurred numerous times in the 

human history. 

 In 1580, the first recorded Pandemic occurred 

in the human history. Rather, the later centuries; 18th 

and the 19th Century saw a minimum of six 

pandemics. The Great Flu pandemic ranks highest in 

the mortality reign of the pandemics. In the spring, 

the first signs of pandemic came in, when in 

Northern of France, the American troops started 

complaining about chill, headache and fever. 

Following this, in September near Boston, a U.S. 

How Does a Pandemic Start?  
 
Arnav Patel | arnav.patel27@outlook.com | Fourth Year Biomedical Science | School of Sciences, 
Navrachana University, Vadodara 
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Army barrack soldier started collapsing during the 

parade and was subsequently removed to the 

infirmary of the camp. As said by a surgeon, after 2 

hours of their admission, they developed mahogany 

spots over their face especially cheekbones and also 

accompanied with cyanosis around the ears. It was 

only a matter of few hours until death, and was 

simply a struggle for air to enter until they 

suffocated. On the deck of S.S. Levviathan, which 

was en route to Bordeaux, hemorrhaged blood from 

the sick patients flowed; this turned the deck full of 

body fluids! At the same time, the flu was 

introduced to the Dover and also some other 

Channel ports by British Soldiers returning from the 

North of France by rail. By the time the pandemic 

had run its course in April 1919, an estimated 

675,000 Americans and 230,000 Britons were dead. 

In India alone 10 million were killed, and worldwide 

the death toll was an astonishing 50 million. 

But that was then. 

 Today, airplanes can transport viruses to any 

country on the globe in fractions of time as 

compared to that  in 1918. In February 2003 a 

Chinese doctor arrived at the Metropole Hotel in 

Hong Kong feeling unwell. Out of his knowledge, he 

was carrying new zoonotic virus called SARS i.e. 

Severe Acute Respiratory Syndrome. Within a day 

of the doctor checking in room 913, other sixteen 

guests were infected and followed by them boarding 

planes to Canada, Singapore and Vietnam. A 

pandemic was averted when the flights were 

grounded between Hong Kong, Toronto and other 

international ports. Emergency measures were taken 

immediately. By the time the outbreak was over four 

months later, SARS had infected 29 countries 

worldwide and more than 1000 people were dead. 

For all, the virus was rapidly contained; however, 

there was little that could be done about the alarming 

news reports carried by cable news channels as they 

piled up the news with conspiracy theories which 

were baseless. This impacted on the tourism rate of 

Hong Kong and other cities which caused a loss of 

10 billion US Dollars. The main point here is SARS 

was an alarm that PANDEMICS are always 

accompanied by PANIC! If history teaches us 

anything it is that while pandemics may start small, 

their impacts can be as dramatic as wars and natural 

disasters. Science today has made a difference and 

has imparted in us the ability to detect the pandemics 

at its very beginning phase and take actions to 

minimize its serious effects and mitigate their 

spread. 
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 Pandemics for most part of the disease are the 

typical outbreaks that widespread as a result of 

human to human infection. The word pandemic has 

been derived from the Greek word pan meaning 

“all” and demos meaning “people”. A pandemic has 

been scientifically defined as an epidemic that 

occurring worldwide or over a very wide area, 

crossing international boundaries and usually 

affecting a large number of people. Infectious 

disease outbreaks can easily cross international 

borders and cause hindrance and religious and 

cultural instability like the H1N1 virus, influenza 

virus, SARS syndrome, as has been demonstrated by 

the HIV, H1N1, H5N1, and SARS epidemics and 

pandemics. On the contrary, pandemics have high 

and unstable effects on the culture, history, society 

and health of its people. 

 Cultures are stated as one of the most 

important ways that state how we spread our lives 

and live in this world. We are regarded as biological 

as well as cultural beings, so when the diseases 

spread, especially infectious disease then the 

approach to control it should be both biological and 

cultural. Our bodies have biological reactions but the 

pandemic is worldwide so it has its cultural aspects 

also. These cultural reactions depend on how are our 

family structured, our lifestyles, the way of living, 

and ways of eating. Again, each of our cultural 

aspects differs depending on which region the 

pandemic is. The ethnic minorities and small tribes 

are destroyed by the pandemic and have so far 

always blamed the government. We call this 

situation, amongst a particular culture as “Germ 

Panic”. As a student, we must emphasize the fact 

that there is no universal rationality throughout 

history about how people react during a pandemic. 

People make decisions based on their needs, 

requirements, and particular situations based on their 

cultural beliefs. 

 The social impacts on pandemics are severe 

and devastating. Travelling is limited and strictly 

prohibited in worst cases. Schools, markets, and 

sports hubs are closed to prevent the spread of 

infectious diseases. These all measures need to be 

taken care as the population mobility plays a key 

role in more wide-spread of a pandemic. The closure 

of flights and airports has affected many relations, 

livelihood, and family life. School closure is 

described as one of the first non-pharmaceutical 

implementations during the pandemic because 

students get affected by the virus easily. Some way 

or the other the women who are housewives or non-

workers have got a huge relief from the pandemic 

lockdown and states that this relax breakthrough was 

much needed but children duty holds them back. 

 Society is one of the greatest factors that gets 

affected due to a pandemic. It stops functioning 

smoothly and, have chaos and disruptions. When we 

are under lockdown with social distancing orders, it 

is impossible to have relationships exactly as they 

were before. The lockdown not only impacts our 

everyday lives but also questions our daily idealistic 

existence. Most of the people are having trouble 

reconciling this change in our collective social lives 

and have either denied the seriousness of the 

coronavirus or resisted temporary limitations on 

what they believe are their civil listings. Most of the 

society has to make themselves forcefully 

accommodate to the global crisis and changes taken 

by the government. Above everything, we learned 

that a lot of our work, relationships and business can 

be done via distance. Should the crisis end one thing 

we all as a socialist are going to experience is the 

loss of contacts we had during the lockdown. We 

than would retreat ourselves into a smaller world in 

which we were before during pandemic. Virtual 

relationships are not a healthy substitute for real, 

genuine human contact. 

 As a nation it is our duty to stand by each other 

and push ourselves with all our abilities as one unit 

to defeat this pandemic, because when everyone 

works together nothing seems impossible. 

References: 

Spinney, L. (2019, October 15). How pandemics shape social 

evolution. Unkown. (2020, March 30). The Impact of Culture on the 

Spread of Pandemics. 

Qiu, W., Rutherford, S., Mao, A., &amp; Chu, C. (n.d.). The 

Pandemic and its Impacts.Retrieved from https://hcs.pitt.edu/ojs/

index.php/hcs/article/view/221 

Pandemic and Its Impact on Culture, 
History and Society 
 
Rutvi Vaja | 19166014@nuv.ac.in | Second Year Biomedical Science | School of Sciences, Navrachana 
University, Vadodara 
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INVITED ARTICLE 
 

Is Pandemic Helping Nature to 
Refurbish? 

 
Dweet Chhaya | chhayadweet@gmail.com | Alumni of Navrachana University, Currently at JDM Scientific 

Research Organisation Pvt. Ltd 

 Nature has always been self-healing when 

required. The economic and industrial development 

has been detrimental to the overall environmental 

health. Though emphasis has been put on switching 

to Green Energy by the developed countries but 

none of them have been completely successful.  

 The COVID-19 was declared as a pandemic on 

11th March 2020 and subsequently lockdowns were 

announced in most of the affected countries. During 

this period, a group of scientists coined a new term 

“Anthropause”, which means restricted human 

mobility. Anthropause helped nature to take a break 

from years of damage and recover. One of the best 

examples of nature flourishing due to anthropause is 

the Chernobyl exclusion zone created due to the 

Chernobyl nuclear tragedy in 1986. Since then, very 

few people have been allowed to stay in the 

exclusion zone of 30 kilometres. The decrease in 

human interference paved way for nature to recover. 

This region is now rich in plant and animal diversity, 

including some of the species who have mutated due 

to higher level of radiation. In the same way, 

COVID-19 pandemic has become a blessing in 

disguise for our mother Earth as the skies are 

becoming clearer, the rivers are getting cleaner and 

wild animals venturing out into the cities from their 

ever-shrinking habitats. Though the animals have 

always been present near their respective city areas, 

people have now started noticing them. Dolphins off 

the coast of Mumbai, Malabar large spotted Civet in 

Kozhikode, Olive Ridley Turtles in Odisha, etc. are 

some of the well-known examples of animals 

observed in India during the lockdown.  

 Though there has been a much higher degree 

of monetary and human loss, the pandemic just 

struck at the right time, where fast forward 5 years 

from now without the pandemic, the ecological 

damage due to the anthropogenic activities would 

possibly have been irreversible. The global 

temperatures are soaring, precious biodiversity is 

getting extinct, the glaciers are melting, the fossil 

fuels are running out and the forests are getting 

cleared out, all of them just because of human greed 

and selfishness. Inducing lockdowns applied 

temporary brakes on all above-mentioned activities, 

which was a blessing in disguise. 

 

“Earth provides enough to satisfy every man's 

needs, but not every man's greed.” 

― Mahatma Gandhi 

 

 In conclusion, the COVID-19 pandemic has 

definitely helped the nature to refurbish but not 

completely. Years of damage and destruction of 

nature cannot be reversed in a period of few months. 

The pandemic has shown us a way to reduce the 

damage which already been done. Now it is up to us 

to decide whether to take steps forward and conserve 

nature or to continue the harmful activities & face a 

possible mass extinction. 

 

“The Earth will not continue to offer its harvest, 

except with faithful stewardship. We cannot say 

we love the land and then take steps to destroy it 

for use by future generations.” 

—John Paul II 

 

References: 

Rutz, C., Loretto, M., Bates, A.E. et al. COVID-19 lockdown allows 

researchers to quantify the effects of human activity on wildlife. Nat 

Ecol Evol (2020). 

India lockdown: Reports of ‘reappearing’ animals are not just 

misleading – they’re also harmful- by Aditi Tandon, Scroll.in 03 May 

2020 

Coronavirus lockdown: Unusual sightings of animals in India -By 

Shelley Singh, Economic Times Bureau 19 Apr 2020  
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Public Health during a Pandemic 

 As pandemic arises, there is a large increase in 

the mortality and morbidity rates. The public health 

is endangered, and so is the economy of the world. 

The pandemic affects the physical and mental health 

of the public. The organism causing the pandemic, 

not only affects the physical health of people, but 

also it takes a lot from the people who are already 

having compromised immune system. 

 Any bacteria or virus encountered by the body, 

targets a systemic or local infection in the body, 

causing the system to not work efficiently. But there 

is a size able part of the population whose immune 

systems are already compromised and they need 

continuous observation to maintain their health. 

Elderly people do not have a strong immune system 

and hence, are at a high risk of getting affected by 

the pandemic. People with asthma, cardiovascular 

diseases, obesity, etc., need a constant check on their 

health. Due to the ongoing lockdown and quarantine 

measures, the immune-compromised people are not 

able to keep their body active and healthy. 

 People suffering from obesity start stress 

eating. They start stockpiling the processed food as it 

tastes better but it is not healthy as they contain high 

simple sugar and fats, but no nutrition. 

Cardiovascular patients are also at a high risk of 

being affected by the pandemic. They do not have a 

good supply of blood to all the parts of their body 

that in turn affects their immunity as well. For 

cancer patients as well it is an immune-compromised 

situation. As they are going under chemotherapy or 

any other treatments, their immune system is not 

strong. For all the immune-compromised people, it 

is very essential for them to have a regular exercise 

so they can have a complete blood flow to each and 

every part of their body, whereas the pandemic 

situation does not allow them to do so.  

 Moreover, mental health also gets affected. 

Getting isolated as to not spread the virus when 

getting infected induces stress, anxiety, anger, 

depression, monotony, disappointment, irritability, 

and many other negative feelings. Due to the 

increased stress levels there are more amounts of 

corticosteroids released. These corticosteroids 

reduces the number of lymphocytes in our serum and 

thus eventually affects the effectiveness of our 

immune system. Moreover, more than 15.9 million 

people have lost their jobs due to the pandemic. As 

they lose their jobs, most of them cannot pay their 

insurance or policy amounts and hence they start 

breaking the lockdown measures and making it 

difficult to reach a position at herd immunity. 

 Health care workers also face the burden as 

more and more people start getting hospitalized and 

they have to work for longer hours. They don’t get 

proper rest hours as well. They are also kept away 

from their families so they don’t infect them 

unknowingly. This also affects their mental 

health.They are also constantly in contact with the 

virus while treating the affected patients, so it 

endangers their lives as well. Moreover, sometimes 

they do not even have an access to personal 

protection equipment. 

 The people who are already affected by the 

virus also have adverse mental health conditions. 

They start having stress, depression, and are worried 

if they spread the disease to their family or friends. 

They have to remain isolated due to which they are 

distant from their families and cannot contact them. 

It induces many negative feelings. Moreover, there 

are people in the society who blame the sick which 

induces more stress and depression feelings in them. 

 The immune-compromised people usually go 

to the hospitals for their checkups and to maintain 

their body health. Sometimes, they are even made to 

stay at the hospitals if their conditions are more 

chronic. But due to the lockdown, they get checkups 

done online which are not as effective as one done 

 
Neha Jaswani | 18166010@nuv.ac.in |Third Year Biomedical Science | School of Sciences, Navrachana 
University, Vadodara 
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personally. So, their immune system gets more 

compromised and is not really fit to fight with the 

virus. 

 To avoid all these mental conditions, we will 

have to get ourselves involved in some or the other 

kind of activities. Exercising helps us decrease the 

cortisol levels and elevates the endorphins levels 

thus improving our mood. Moreover, it also helps us 

in not gaining a lot of weight during the lockdown 

period. If we cannot go outside to workout we 

should stay at home and do some home workouts. 

Dancing, reading and listening to music are one of 

the things that releases dopamine and oxytocin, 

making us feel happy. Doing meditation also helps 

us in getting calm and relaxed. Online learning 

courses will also take up some of our time and teach 

us something better. By doing all of these activities 

we remain more occupied and it helps us in having a 

positive mind and health. 

 

References: 
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Behavioral Changes Due to 2019-20 
Pandemic 

 In a world which has recently experienced 

large-scale disasters like extreme storms, mass 

violence, and economic downturns, dealing with 

collective trauma is not an unfamiliar challenge. But 

in the case of Coronavirus pandemic, that trauma 

can’t be separated from social isolation. According 

to the Pew Research Center, one third population of 

America reported experiencing high levels of 

psychological distress during this pandemic, in 

which more than half of people who described their 

financial situation as poor. 

 The Health Belief Model (HBM) which was 

developed by Irwin M. Rosenstock suggests that a 

person’s health-related behaviours ultimately stem 

from the desire to avoid illness. The two most 

important constructs of the model are: perceived 

benefits — the effectiveness of actions available to 

reduce the threat of the disease, and perceived 

barriers — the obstacles to performing a 

recommended health action. The model also 

enlightens the importance of “cues to action” or 

triggers which set into motion the process of 

adopting the desired behaviours. These cues are 

emotional, not just informative or educational. The 

HBM presumes that knowledge or education alone is 

grossly insufficient to change a person’s behaviour. 

To quote an example here the cigarette sales did not 

decline significantly for years despite the ills of 

smoking having been widely publicised. 

 India is one of the few countries that appears 

to have recognised the power of deliberately crafted 

emotive cues to action such as the Prime Minister’s 

call for a voluntary “Janata Curfew” for a single day, 

adjured citizens to show the care and be mentally 

strong  for themselves and their loved ones during 

these difficult times to come, and to display their 

patriotism. People were asked to stay indoors but, at 

5 p.m., to also applaud health-care workers and 

others who are a part of the pandemic battle. The 

blend of fear, patriotism and gratitude extolled by 

the Prime Minister appeared to have been just the 

right buttons to push and people did stay indoors. 

Yet at 5 p.m., while many applauded from their 

balconies, hordes of others congregated in large 

groups, throwing social distancing to the winds. 

Fear, patriotism and gratitude, even if they were 

effective as “initiating” cues to action, were 

insufficient to sustain behaviour change and needed 

to be periodically rekindled. The Prime Minister 

later appealed to the citizens to switch off lights at 9 

p.m. for 9 minutes on 9th April, 2020 on a chosen 

day and light lamps to go “from darkness to hope”. 

As is well known, the number 9 and lighting lamps 

are powerful positive symbols in Indian history as 

well. 

 In times like these, our instinct is to find 

comfort in our networks of friends and family, and 

in our community. There was Research done by 

psychology professor Roxane Cohen Silver at the 

University of California, Irvine, has looked at how 

societies reacted to traumatic situations and found 

that communities became closer as people sought out 

the company of their loved ones and their 

neighbours. After the 9/11 attacks on the twin 

towers, people were more likely to seek greater 

meaning through engagement in religious and 

political activities that helped boost their well-being. 

While inside a small town of Israel a endured seven 

years of constant bombing, communities that got 

together in tight-knit groups and supported one 

another through sharing of resources did best in 

coping with attacks. The cruel irony is that the 

infectious and highly spreading nature of the 

Coronavirus has coercion billions of people across 

the globe to stay home and cope, or even grieve, 

alone. This may have its own set of consequences, 

which could be especially pronounced among those 

who have had to be put in forced isolation. 
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 We all know that coronavirus is a virus which 

causes infection in our nose and upper throat. 

COVID-19 pandemic has caused many restrictions, 

social distancing, lockdown and other unprecedented 

prevention measures. Its outbreak was first 

documented in Wuhan, Hubei Province, China in 

December, 2019. There are two other outbreaks of 

Coronavirus which were 

experienced earlier. In 

2012, Middle East 

Respiratory Syndrome 

(MERS-CoV) was found 

to transmit from 

dromedary camels to 

humans and in 2002, 

Severe Acute 

Respiratory Syndrome 

(SARS-CoV) was found 

to transmit from civet 

cats to humans. 

 As we know on 

25th March 2020, Prime 

Minister declared a 

complete nationwide 

lockdown for 21 days for 

preventing the spread of 

the novel Coronavirus. Lockdown is meant for the 

prevention of infection from one person to another, 

to protect ourselves and others. Observers stated that 

the growth rate of the cases have slowed down due 

to limiting the movement of the population. But 

there are disadvantages of the lockdown. Royal 

College of Psychiatrists of U.K. had divulged that 

the people which were not having any history of 

mental illness are facing psychological issues due to 

lockdown. No other than U.K. but other countries 

like United States, Europe, Russia and even India are 

facing health problems due to lockdown. In Mexico, 

due to alcohol ban during lockdown, the death rate 

increased. Pediatric multisystem inflammatory 

syndrome (a condition in which different body parts 

become inflamed including heart) has been reported 

in about 100 children in New York during lockdown 

period. This syndrome was seen in United States and 

Europe.  

 Lockdown has exacerbated health of 

population by creating anxious mind, panicky, 

distress, lower physical and mental health, lethargic, 

tired, fatigue, lowered 

immunity, moodiness, 

irritability, mental 

trauma, anger, denial, 

insomnia, helplessness, 

boredom, neuro-

developmental disorders, 

self-harm, even suicidal 

ideas and attempts, 

regression, post-

traumatic stress disorder 

(PTSD), restlessness, 

obsessive compulsive 

disorder (OCD), 

depression, socially 

isolated, stress, frighten, 

worry, fear and 

behavioral problems. 

Elder people are more 

frightened due to low immunity and co-morbities 

like diabetes, hypertension, chronic obstructive 

pulmonary disease, etc. Being isolated and confined 

to one place for days on end has real impact on 

human body. 
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 Today, the world is subjected to social 

distancing and lockdown, affecting many lives 

around us. The Coronavirus has led to social 

disruption and the subsequent shutting down of 

schools, offices and public transports as well. The 

Gig Economy got its name from independent, 

flexible workers who were hired through short-term, 

gig contracts. Although, this was inconsequential to 

white collar jobs because they have resumed jobs 

(work from home) 

majorly. Further 

(work from home) 

workers increased 

gradually as they 

had approbations 

and information 

processing became 

an easy task.  

 There are 

many such factors 

which will be 

explored and 

explained why 

pandemics will 

accelerate changes that were already  underway. 

To fetch up aftermath of pandemic lets represent 

it into segments: 

1.Change in lifestyle: 

 As a general opinion, every aspect of our 

lifestyle will change. The way we work, travel (be it 

overseas or just to your local store), how we treat 

people, even understanding the importance of 

lockdown it’s really hard to get separated from 

friends and family. Maybe, the first post-lockdown 

activity would be small gatherings and parties with 

all rules of hygiene and safety practices in play. 

Somewhere or other we have all learned a lot in 

lockdown (it may e-classes, extra linguistics classes, 

cooking and other stuffs) hopefully we would utilize 

it appropriately. With the threat of pandemics, the 

most common emotional response is fear and only if 

we successfully eliminate it, people might be 

willing to participate in social events. 

2. Social interactions:  

 There will be a time in the near future where 

people will actually meet face to face, and the 

scenario will be totally different. A hug or just a 

handshake which 

was normally 

followed earlier 

would now be just a 

wave or Namaste. 

The protocols are so 

cumbersome that 

they have made an 

impact on how 

people dress too. 

Many people wear 

robes, not to signal 

any religious 

affiliation, but 

because it is quite 

easy to take it off and disinfect it. The biggest 

challenge is to do it with values.  

3. WFH and technological model:  

 The stress induced by the increase in use of IT 

work and outside of work is more likely to increase 

many-fold. The future of work has arrived faster, 

along with its own challenges such as income 

polarization, worker vulnerability, more gig work, 

and occupational transitions. People will now have 

to learn new technologies for better performance at 

work. In addition to that it will also give rise to 

virtual interactions, people have to just worry about 

“screen-presence”. Well, digital technology has a 

benefit of capturing all verbal and non-verbal 

communications. This will definitely shape a 

Post Pandemic Scenario 
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massive change in workplace and organizational 

bodies.    

4. Economic impact:  

 The economic impact is hug and highly 

disruptive. Notably India had also been witnessing a 

pre-pandemic slowdown, and according to World 

Bank, the current pandemics has “magnified pre-

existing risks to Indian economics”. If we elaborate 

the economic crisis there are many things to deal 

with. Major companies in India such as Aditya Birla 

Group, BHEL and Tata Motors have temporarily 

suspended or significantly reduced operations. 

Young start-ups have been impacted as funding has 

fallen. Globally striking variation in COVID had 

increased economic inequalities. 

 According to Global Economic Prospects “The 

baseline forecast envisions a 5.2 percent contraction 

in global GDP in 2020, using market exchange rate 

weights—the deepest global recession in decades, 

despite the extraordinary efforts of governments to 

counter the downturn with fiscal and monetary 

policy support”. Pandemic are expected to leave 

lasting scars through lower investment, an erosion 

of human capital through lost work and schooling, 

and fragmentation of global trade and supply 

linkages”. 

5. Industries and MNCs: 

 The need of equipment’s is relatively high as 

in to satisfy the human population. Majorly all are 

under high surveillance in order to discover the 

vaccine and launch it. If a pharmaceutical company 

becomes successful in releasing vaccine then the 

share price of company will also increase, resulting 

in high supply demand. India supplies affordable 

and low-cost generic drugs to millions of people 

around the globe and operates more than 250 US 

Food and Drug Administration (FDA) and UK 

Medicine and Healthcare products Regulatory 

Agency (MHRA) approved plants. Furthermore, its 

active pharmaceutical ingredients (APIs) market is 

forecasted to attain a revenue of $6 billion by the 

end of 2020. Earlier supply chain disruptions and 

product exportation restrictions from India resulted 

from manpower shortages in China’s manufacturing 

plants. This was caused by the quarantine policies 

adapted and adopted by different provincial 

governments in China in response to the virus. 

Supplies were further impacted by the disruption of 

logistic and transportation systems, restricting 

access and movement of products to and from ports. 

The Indian pharmaceutical industry maintains great 

advantages, including the availability of a large 

labour pool and advanced technologies that enable 

high regulatory standards of markets like the US 

and European countries to be met. 

 

 As world is traumatized with past pandemics, 

so the clues to future lies in past values. Stability is 

fundamental and essential. Now let’s see how 

people would deal by referring to past periods of 

instability and heal over. 
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 The global crisis that has hit the world right 

now has brought life to almost a standstill. We all 

know the statistics of the pandemic till now but we 

still haven’t realised as to why has this happened in 

the first place? All evidences suggest that SARS-

CoV-2 has a zoonotic origin and it is because of the 

increasingly intimate associations that humans share 

with wildlife disease reservoirs which in turn 

accelerate the potential for viruses and other 

microbes to spread globally. The world would be at 

a different level right now if we had cared enough 

about our relationship with nature. The negligence it 

has cost us is irreversible and irreparable. Man is 

destroying nature at an alarming rate and in turn we 

are reaping situations 

like pandemics which 

are uncontrollable. 

 There are some 

alternatives that if 

followed, can prevent 

such disasters from 

occurring. The most 

basic and the common 

ones include a little bit 

of awareness and understanding how nature 

functions. If man is considerate about his actions 

towards the environment and works on improving 

his relationship with nature, we would not face 

another episode as we’re facing right now. Without 

nature no living creature would be able to survive 

and we need to focus on this point. Mishandling 

animals, venturing into their territories for our own 

good, disturbing wildlife, polluting the environment 

– it’s all going to affect us and not in the good way! 

Balance between mankind and ecosystem is a must 

because without that, all would perish. Some of the 

ways to redevelop nature are: 

Working towards reducing deforestation 

 Tropical forests are a major launch-pad for 

novel zoonotic viruses. Humans build roads, 

buildings and settlements by clearing forests for crop 

production and agriculture. Humans and their 

livestock are more likely to contact wildlife when 

more than 25% of the original forest cover is lost 

and such contacts determine the risk of disease 

transmission. Pathogen transmission depends on the 

contact rate, the abundance of susceptible humans 

and livestock, and the abundance of infected wild 

hosts. Thus we need to mark boundaries in order to 

segregate human settlements and regions thriving 

with wildlife. 

Limited wildlife trading 

 Wildlife markets and the legal and illegal 

wildlife trade bring live and dead wild animals into 

contact with hunters, 

traders, consumers, and 

all those involved in 

this business. The 

diverse animals come in 

contact with people 

involved and thus 

chances of transmission 

shoot up. Hence several 

guidelines and 

regulations should be 

laid down such as health check-ups of workers, 

screening for diseases and maintaining limited 

amount of stock for trading and separating areas for 

live and dead animals. 

 Look around how we have forced our 

environment to punish us. And if we still don’t take 

appropriate actions towards nature, the whirlpool 

will continue to sweep away mankind before anyone 

realises it. Remember nature is not dependent on us, 

but we’re dependent on it. Respect nature and nature 

will respect us! 
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 The pandemic of COVID-19 has caused 

physical, mental and social instability in our normal 

lifestyle. Each and every one of us has been 

suffering from the ill effects of this pandemic in one 

way or the other. Humans need to adapt to some 

mechanisms to thrive in these difficult times. The 

question is how this adaptation physiologically takes 

place in a human body. 

 Immunity is the body’s capability to fight back 

against the foreign invasion. The body in order to 

sustain this immunity, generates a defensive 

mechanism using varied immunological means. 

Most of the bacterial and fungal infections in the 

body are cured by macrophage oxidative metabolism 

whereas parasitic infections are treated by mast cell 

degranulation.  

 To survive functionally in this current 

situation, generating an effective immune response 

has become an important defence for the living 

world. Humans respond to viral infection susing 

macrophages, neutrophils and dendritic cells for 

slowing the viral progression and for prevention of 

symptoms through a non-specific innate response. 

This is followed by the process of an adaptive 

response where the body makes antibodies which 

bind to the virus. T-cells recognise and eliminate 

other virus infected cells by the process of cellular 

immunity. The combined effect of cellular immunity 

and adaptive immune response hinders the 

progression of the infection to an acute stage and the 

relapse of the same viral infection. 

 Over the years we have been familiarized with 

the phrase that “Health is Wealth.” Time and again, 

nature has been bestowing us with this wealth in the 

form of Ayurveda. Ayurveda emphasises on building 

the strength of our mind and body in order to combat 

pathogens like viral contagions. 

 Similar to innate and acquired immunity, the 

Ayurvedic concept of immunity (Bala) is classified 

as natural (Sahaja)chronobiological (Kalaja), and 

acquired (Yuktikrut). 

 Pioneers of immunity in Ayurveda are based 

on the concept of Ojas which is the process of 

supreme resilience. Ayurveda believes that our 

immunity is directly influenced by our digestive 

system. The function of Ojas is not just to resist 

against an infection but to have resilience to any 

complications in the form of unfavourable physical, 

mental or environmental changes which would 

normally create an imbalance, leading to disease, but 

is otherwise dealt with effectively due to the 

presence of Ojas. Over and above to the digestive 

system, Ayurveda supports treatments for respiratory 

diseases and disorders. 

 Several Ayurvedic treatment options including 

certain immunomodulators (Rasayana) and local and 

systemic interventions are available for improving 

Ayurveda and Immunity: 
Survival of The Fittest? 
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our immunity against respiratory illnesses. These 

interventions can be quickly implemented on a large 

scale with the advantages of simplicity, affordability, 

and acceptability. It is clearly evident that such 

traditional measures can positively influence mental 

health and immunological functioning through 

modulating psych-neuroimmune pathways. 

 Psychoneuroimmunology explains the 

correlation between the two systems namely 

neurotransmitters of the central nervous system and 

cytokines of the immune system. A viral infection or 

a stressful condition triggers the homeostasis 

controlled by the hypothalamus; which connects the 

brain and the endocrine signals to produce pituitary 

hormone to balance out the needed equilibrium. 

 Ministry of AYUSH has recommended several 

measures which boosts an individual’s immunity and 

provides guidance towards self-care methods. A few 

notable Ayurvedic measures to actively promote our 

immunity include : the consumption of 10 gm of 

Chyavanprash in the morning and drinking herbal 

tea made from Tulsi (Basil), Cinnamon, Black 

pepper, Dry Ginger and Munakka (Raisin) once or 

twice a day. Similarly, spices such as turmeric and a 

mixture of clove powder with honey are said to relief 

cough and irritation from sore throat. Steam 

inhalation with fresh Mint leaves or Caraway seeds 

can also be practiced. 

 Presently, several allopathic drugs are under 

investigation for prophylactic usage against COVID-

19 but none of them have had a hundred percent 

success in clinical trials. Under such circumstances, 

the therapeutic potential of traditional and 

complementary medicine systems such as Ayurveda 

and Yoga can be proven beneficial. We need to 

understand that Ayurveda does not guarantee 

immediate treatment for any infectious virus that has 

caused a plight or a  pandemic. However, ingraining 

practices of Ayurveda can help us build a stronger 

immune system over the years which can help us 

fight against the potential threats of an emerging 

pandemic. It is more so a preventive measure that is 

strengthened over a long period of time and can 

comfort us in these ‘Pandemic’ times of need. 

Keywords: Immunity, Ayurveda, Ojas, Prophylaxis, 

Pandemic 
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 The Earth has time and again been affected by 

devastating plagues and pandemics which have 

claimed thousands and millions of lives worldwide. 

There are a few plagues which have not been very 

detrimental in quantity but have been peculiar 

enough to be remembered through history. One such 

bizarre event was the dancing plague first 

documented in Strasbourg (then apart of the Roman 

Empire) in July, 1518. 

 The residents of the city suddenly experienced 

an unavoidable and uncontrollable urge to start 

dancing. It all began when a woman named 

FrauTroffea took up to the streets of Strasbourg and 

started dancing, twisting and twirling without any 

music. She kept at it for about a week, by then 

around two to three dozen people had joined her in 

mindless dancing. Around 400victims were claimed 

by the end of August. The local physicians couldn’t 

understand the exact cause and advised to dance the 

fever away. So, the officials built the stage in the 

middle of the city and hired professional bands for 

people to perform. This took a toll on them when 

none of the victims stopped dancing and seldom 

stopped for food and rest. Many of them continued 

to dance for a month and started dying due to 

exhaustion, strokes and heart attacks. This dancing 

mania ended as mysteriously as it began. The story 

seems to be a legend but it is well documented in the 

Roman history of the 16th century. Such episodes, 

during the similar time took place in cities of 

Switzerland, Germany and Holland. 

 There have been many theories pertaining to 

the reason of this plague. Apart from the beliefs of 

religious cults wanting to please the divine, 

researchers believe that ingestion of ergot, a toxic 

mold that grows on damp rye, might have been the 

reason for this madness as it is known to produce 

convulsions and hallucinations. The very popular 

believed reason is the case of mass hysteria which is 

a psychogenic disorder caused due to high stress and 

is based on local fears. The series of famines and 

outbreaks of chicken pox and syphilis during that 

time along with their belief in the curse of St. Vitus 

to dance could have caused the situation of stress 

induced hysteria and forced the people to dance like 

maniacs. Key words: dancing plague, Strasbourg, 

mindless dancing, ergot, mass hysteria, St. Vitus 

curse, stress. 
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 When we hear the word privilege in context of 

disease we are immediately bombarded by its many 

connotations. In such pandemic times the 

comparisons are even starker. For instance, we could 

be referring to the natural privileges afforded to 

medical practitioners by the constitution during 

normal and crisis periods. Also, terms such as health 

privilege and immune privilege have come to the 

forefront in recent days. The aim of this write up is 

to explore these alternative understanding of the 

terms ‘privilege and disease’. 

 The fact that good health is a social privilege is 

elucidated in the given anecdote. The UK 

government stated in April that “the Coronavirus is a 

great leveler”, following the British PM contracting 

the virus, and joining with a roll call of imminent 

scientists, politicians, royals, celebrities and public 

figures falling sick with the virus. They meant that 

the virus affects all levels of society equally. 

 Diseases of affluence, is a term sometimes 

given to diseases which are the result of increasing 

wealth in a society. Such diseases include obesity, 

heart disease and type 2 diabetes. Infectious diseases 

usually are associated with lower socio-economic 

strata of society. However paradoxically, the 

infectious Coronavirus initially affected people who 

were affluent enough to travel abroad. 

 Upon closer examination the Coronavirus did 

not hit all levels of society equally. 

 Social distancing which has been touted as the 

“weapons against the virus” is however a distant 

dream for some. In Dharavi, Mumbai, Asia’s largest 

slum with a population of 1 million in an area of less 

than a square mile, social distancing is impractical. 

Indeed, even talking about social distancing is 

obscene near a room of eight people crammed 

together with barely any space to breathe. These 

people are battling poverty, with no access to soap, 

water, or toilets, and are living in packed clusters in 

slums. 

 Another term associated with disease and 

privilege is ‘Immune Privilege’. In the current 

context this is the privilege afforded to those who 

have suffered and recovered and acquired immunity 

to the disease. The United Kingdom’s health 

minister has proposed wristbands, to identify people 

recovered from COVID-19 who can go back to 

normal life. Similarly, Germany has floated 

“immunity passports”. Dr. Anthony Fauci, the head 

of the National Institute of Allergy and Infectious 

Diseases, has also stated that the United States is 

considering a similar idea. 

 It is unclear how these schemes would work—

not least because it’s unclear how long immunity to 

the Coronavirus even lasts. Apart from this, keeping 

track of recovered cases is a logistical issue. 

 A Registered Medical Practitioner enjoys 

certain privileges as well. These privileges include 

prescribing drugs, performing operations which they 

are competent and qualified to do and sign a medical 

or fitness certificate. A list of such privileges is 

enumerated in the Section 15 and 25 of the Indian 

Medical Council Act, 1956. Other privileges are 

given in laws like the Medical Termination of 

Pregnancy act (8)1971 (Section 3), Telemedicine 

Practice guidelines 2020 (Regulation 1.3.1) etc. 

 Let's now look at how these privileges of a 

doctor are extended further during this pandemic. 

The doctor owes a duty to the society because he 

pledges to improve their health. He also has a duty 

not to disclose the secrets of his patients that he has 

learnt in the exercise of his profession (professional 
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secrecy). The disclosure about the disease merits 

consideration because of potential stigmatization of 

the patient. This stigmatization could be amplified 

several times whenever we are dealing with a new 

disease like COVID-19, because there is a fear in the 

minds of the people. Upon disclosure, the patient 

would suffer from additional mental anguish which 

ensues. 

 Without the patient’s consent if a doctor 

discloses his condition, the doctor can face legal 

action. This could include disciplinary action by 

State Medical Council, a civil action under Law of 

Torts and criminal action under Indian Penal Code 

(Section 499,500; Defamation) / Information 

Technology act (Section 72A). However, can and 

should a doctor in some instances disclose details 

about the patient’s disease? If there is compelling 

public interest, the answer to this question is yes. 

But this confidential information can be disclosed 

ONLY to a person who has interest in the same. This 

is called ‘Privileged Communication’ and the doctor 

can raise a plea of ‘Privilege’ whenever a patient or 

the state machinery takes legal recourse against him. 

During the outbreak of a disease, doctors have this 

additional ‘privilege’ of immunity from punitive 

actions. 

 As per “Indian Medical Council (Professional 

Conduct, Etiquette and Ethics) Regulations 2002” 

the doctors can breach professional secrecy and 

reveal the patient’s details when he is suffering from 

a notifiable disease. In particular the section 7.14 of 

the regulations inter alia says: - 

7.14 The registered medical practitioner shall not 

disclose the secrets of a patient that have been learnt 

in the exercise of his / her profession except – 

(i).... 

(ii)... 

iii) Notifiable diseases. 

In case of communicable / notifiable diseases, 

concerned public health authorities should be 

informed immediately. 

(Emphasis supplied) 

 COVID-19 has been declared as a notifiable 

disease vide the order of the Health Ministry dated 

17th march titled ‘Guidelines for notifying COVID-

19 affected persons by Private Institutions’. It’s 

Important to note that disclosure of the details must 

only be made to concerned public health authorities, 

in this case via the state and national Coronavirus 

Helpline Numbers. In general, if a communication is 

made without the consent of the patient to a person 

who cannot make any productive use of the 

information (E.g. to his distant relatives) the plea of 

privilege could fail. This privilege needs to be 

exercised judiciously because “with more privilege 

comes great responsibility”. 
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 Biomedical Science is a biology and chemistry 

related discipline used mostly in healthcare 

laboratories to identify, research, monitor and treat 

diseases. Biomedical Scientists in broader way focus 

on complexity of human body and underpins much 

of modern medicine. It’s the science behind the cure 

of any diseases. 

 Environment is changing rapidly and medical 

problems are increasing at a much greater pace, due 

to which healthcare access and delivery faces 

significant global challenges. Which ultimately 

means that there is now more need to allow swifter 

delivery of clinical and biomedical centred care for 

patients in community. There’s a need to highlight 

the role of biomedical scientists in general 

population to ensure better health in a wider 

perspective. 

 Generally, students opt for MBBS as in to be a 

limelight professional. But what about the science 

hidden behind these doctors. If we take an example 

of current pandemic: 

 COVID-19 i.e. Coronavirus disease, causing 

havoc all over world. The doctors no doubt are the 

saviours of the patients suffering from COVID-19. 

They are taking care of people and curing them with 

some sort of drugs also but this is possible just due 

to the efforts of brave scientists and their scientific 

information. When we talk about life threatening 

diseases like breast cancer, cervical cancer, polio and 

many more, the scientists are the only ones who 

have come up with their research and found the 

vaccines for it. Also, Polio and smallpox were 

eradicated from India a way before. All this is 

possible due to the hard work of scientists keeping 

their life at risk. They have become life saviours to 

the people suffering from the deadly diseases. 

 Still some scientists say that people do not 

really know who they are and don’t understand what 

they do for the betterment of people and also state 

that they are the “forgotten profession”, but thanks to 

the COVID-19 which is making people realize about 

them. 

 Though Biomedical Scientists practice as a 

“hidden service”, still it will remain highly 

unchanged profession for healthcare delivery. World 

is in need of scientists to generate new knowledge 

and test new theories and therapies to bring about the 

betterment and innovations in healthcare. 

Contributions by them are essential for patient care 

and are an ideal blend to make this world a better 

place to live! 
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Are We All Heading Towards 
Bioterrorism? 

 The threat of biological warfare seems to 

conquer everyone! However, what we understand by 

bioterrorism is use of biological weapons against 

human population for mainly destructions, which is 

a matter of concern.  

 The draft Model State Emergency Health 

Powers Act of 2001, which is a document designed 

to guide legislative bodies as they draft laws 

regarding public health emergencies, has defined 

bioterrorism as “the intentional use of any 

microorganism, virus, infectious substance, or 

biological product that may be engineered as a result 

of biotechnology, or any naturally occurring or 

bioengineered component, to cause death, disease, or 

other biological malfunction in a human, another 

living organism in order to influence the conduct of 

government or to intimidate or coerce a civilian 

population.” Biological warfare and bioterrorism are 

often used interchangeably, but bioterrorism usually 

refers to acts committed by a sub-national entity, 

rather than a country. 

What happens in biological attack? 

 Bioterrorist attacks could be caused by 

virtually any pathogenic microorganism. Well, 

according to the U.S National Intelligence council, 

bioterrorism is more likely as a nuclear attack threat 

wherein huge loss of life and property is 

experienced. Other defence experts and scientists 

insist that the possibility of any attack, especially a 

large-scale one gives the immense challenges to 

cultivating, weaponizing, and deploying biological 

agents. Many bioweapon diseases threats, however, 

lack a corresponding vaccine, and for those that do, 

significant challenges exist to their successful use in 

an emergency situation. 

Is bioterrorism a genuine threat to us? 

 We have seen many dangerous pandemics and 

epidemics till today. The history of biological 

warfare is a long one to scrutinize. Public health 

authorities have developed a system to prioritize 

biological agents according to their risk to national 

security. To understand this meticulously these 

attacks are categorized into 3 domains: 

 Category A: The agents are the highest 

priority, and these are disease agents that pose a risk 

to national security because they can be transmitted 

from person to person and have high potential to 

cause social disruption. These are anthrax, plague, 

smallpox and a collection of viruses that cause 

haemorrhagic fevers, such as Ebola, Marburg, Lassa 

etc. 

 Category B agents are moderately easy to 

disseminate and result in low mortality. These 

include brucellosis, glanders, Q fever, ricin toxin, 

typhus fever, and other agents.  

 Category C agents include emerging disease 

agents that could be engineered for mass 

dissemination in the future, such as Nipah virus. So 

now classifying the most recent ones (corona virus) 

under this category is appropriate.  

 Now the question arises about Covid-19, was it 

done intentionally? Well, there are many theories 

and rumours supporting to this fact.   

 Ever since this matter has reached at global 

media, speculation about the discovery, outbreak and 

exact figures of total death is kept surreptitious. 

According to recent Washington post which was 

released a month ago proclaiming about the 

discovery of this virus done by a Chinese scientist 

back in 2013 and disclosure of Institute of Virology, 

Wuhan (BSL-4) collecting and experimenting many 

undiscovered deadliest viruses. It is been believed 

that almost 1500 undiscovered viruses are stored in 

the laboratory of Wuhan. Wuhan also took safety in 
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initials about having positive pressure protective 

clothing which were worn by all scientists and 

claiming that they had taken all levels of safety and 

the viruses which had been spread along the city was 

not from that laboratory. 

 While the rumours of the Chinese cover-up are 

unsubstantiated, once can only think about the 

popular proverb, ‘there’s no smoke without fire’. 

 Emerging question with conspiracy of 

Coronavirus and its outbreak, one could prominently 

reach about this virus as a bioweapon. While 

according to US report, a group of Chinese scientists 

in Canada were inculpated for spying into Canada’s 

National Microbiology Lab (NML) which is known 

to work on some of the deadliest pathogens. 

 Dr Francis Boyle, the creator of Bio Weapons 

Act, also claims that ‘the Coronavirus is an offensive 

biological warfare weapon with DNA-genetic 

engineering’. 

 Again, the claims about Coronavirus being a 

biological weapon are unsubstantiated. 

 A biological attack by terrorists or an 

unfriendly nation is a remote possibility that 

nevertheless demands public health emergency 

response planning. In conclusion, the outbreak of 

this deadly disease can be considered as a test of 

humanity and nature’s resistance power. 

Nevertheless, it’s too early to say who actually wins 

the battles but we have to focus on unity and 

integrity among ourselves. Also, we have to 

appreciate all entities who are working hard for 

discovery and deployment of vaccines all around us. 

Because it takes time, in fact not allowing the 

political, economic, and social lives to collapse and 

to actually recover back from this crisis. 
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Once Upon A Time When the Earthlings 
and Coronavirus Crossed Each Other’s 

Pathways… 

 The year 2019 ends with a launch of a 

new version of the former virus, called 

Coronavirus-2 which belongs to the category of 

respiratory viruses. This new member of the 

microbial world has brought a series of serious 

illnesses having complications such as 

dyspnea, pneumonia, and fatigue. Currently, 

coronavirus-2 is running a catastrophic affair 

named “COVID-19”, which has turned into a 

pandemic.  

 The war began when the virus flared up 

in Wuhan, China, and subsequently started 

covering the entire world. One of the rules of 

war, understand your enemy and its strength; 

utterly to plan a strike accordingly. In this 

ongoing battle, an enemy is coronavirus-2, its 

strength is replication in the host (human) and 

the suitable strategy is to lessen the durability 

by halting the replication of the virus (inside 

the human body). Previously, China had faced two 

primitive wars (outbreaks) of SARS and MERS. Due 

to that, all the paperwork for identifying the new 

enemy initiated promptly. Very shortly, scientists-

the warriors came up with a conclusion that the virus 

has multiple spikes projected on its external surface, 

giving it an appearance resembling the sun’s corona 

and hence put it into the Coronavirus family. It’s 

quite difficult to decipher the entire genetic material 

of a virus for which our knowledge is unprecedented 

in such a measly time. Nevertheless, the genome of 

Coronavirus was sequenced firstly by the lab 

situated in Shanghai and uploaded on the open-

access site. After that, a team working at Cambridge 

analyzed 160 samples of Coronavirus and 

announced three strains, A, B, and C. Strain A 

closely resembles the bat Coronavirus from which 

the human Coronavirus has originated. Eventually, 

the existed strain evolved into strain B and C which 

were predominant in China and Europe, 

respectively. Strain A was predominant in the United 

States since then. Afterward, over 2,000 specimens 

were analyzed from laboratories across the world to 

scrutinize multiple variants of the virus. Viruses tend 

to mutate after every replication cycle and the 

interpretation from these mutations reveals the origin 

and transmission of the virus. Moreover, the World 

Health Organisation (WHO) quoted using the 

precedent data about other respiratory viruses that 

the Coronavirus might be spreading through human-

to-human transmission.  

 The outcome of all investigations proved the 

illness to be highly contagious. The worriers were 

quite clear with the enemy profile check. It then 

turned off the final step that is strategic planning. 

This strategy could be made by inventing an 
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appropriate drug or vaccine against the virus, but the 

process took too many clock cycles. Since then 

nations underwent a complete lockdown when the 

infection reached its alarming level. 

 Currently, hundreds of laboratories are seeking 

an effective cure for COVID-19 to bring about 

rehabilitation. Several debates, councils, and 

webinars are running all over the world to discover a 

potent vaccine for public usage. Recently, India has 

surpassed the critical situation and it has started 

performing clinical trials for the COVID-19 vaccine 

at the AIIMS, Delhi.  Also, a team based at the 

Jenner Institute in Oxford has announced to launch a 

successful vaccine for COVID-19 by September 

which is made using recombinant DNA technology 

to create the viral antigen utilizing a primate 

adenovirus vector. Now the strategy isn’t much 

vague and hence it’s the most awaited time of its 

implementation following the prosper. 

 Earlier many people had prophesied about 

overdue pandemic. During a TED talk in 2015, Bill 

Gates delivered an eerie statement about the next 

pandemic which, in his view, would be much more 

intimidating for the economy than any traditional 

war could have ever done. Somewhere the virus 

must be thinking that it had arrived in an 

inappropriate generation as so far, we, the earthlings 

have grown matured in healthcare science to an 

ample extent.  

 Hereby ending the paragraph, I would be 

inclining it towards a sanguine group of words… 

“Doing what’s meaningful, acting on what matters to 

a person, is the antidote to burnout.”  

 

Keywords – Dyspnea, COVID-19 pandemic, SARS, 

MERS, spikes, vaccine, adenovirus  

 

References: 

IANS. (2020, April 01). Scientists identify 8 strains of coronavirus - 
ET HealthWorld. Retrievedfrom https://
health.economictimes.indiatimes.com/news/industry/scientists-
identify-8-strains-of-coronavirus/74931204 

Prasad, R. (2020, February 29). Shanghai lab that first sequenced 
coronavirus genome shut down. Retrieved from https://
www.thehindu.com/sci-tech/health/shanghai-lab-that-first-sequenced-
coronavirus-genome-shut-down/article30951570.eces 

FutureLearn. (n.d.). News &amp; views. Retrievedfrom https://
www.futurelearn.com/courses/the-genomics-era/14/steps/765557 

Image References: 

https://theprint.in/last-laughs/lakshman-rekha-for-corona-ravan-and-
playing-kabaddi-with-covid-19/387916/ 

https://in.pinterest.com/pin/723883340093969777/ 

 



29 

Profile of a Killer: The Complex Biology 
Powering Coronavirus Pandemic 

 Scientists are focused on how SARS-CoV-2 

operates and what it might do next, but there are still 

critical questions about its origin. Its origin may be 

the last piece in the puzzle to determine which 

animal was the stepping stone which allowed the 

virus to enter humankind. The expanding Killer 

profile of the virus has developed mechanisms which 

make it much more deadly than humanity has 

encountered with other Coronaviruses. 

Early Coronavirus cases were found in: 

• In 1912, German 

veterinarians were 

puzzled by a 

feverish cat with a 

gigantic swollen 

belly. That is now 

known to be the 

first recorded case 

of Coronavirus. 

• Coronaviruses gave 

chickens bronchitis 

and pigs an 

intestinal disease 

that killed nearly 

every piglet less 

than two weeks old. 

• The UK and US researchers isolated two viruses 

with crown-like structures that caused common 

cold in humans. Soon they found that the viruses 

detected in sick animals have the same bristly 

structure, studded with spiky protein protrusions. 

Under electron microscopes, those viruses 

resembled the solar corona, which led them to 

coin the term Coronaviruses in 1968. 

• Dog Coronaviruses could harm cats, cat 

Coronavirus could ravage the pig intestines. 

Researchers first assumed that Coronaviruses 

only cause mild human symptoms, until the 

SARS outbreak in 2003 which killed thousands of 

people. 

 Coronaviruses have a remarkable trick for their 

dynamism: they often recombine with other 

Coronaviruses and share their RNA which gives rise 

to formidable versions that infect new cell types and 

jump to other organisms. Recombination happens 

frequently in bats carrying 61 viruses which are 

believed to be infecting humans. 

 The "Killer's 

Family" origin remains 

unanswered. The virus 

shares 96% genetic 

material with a bat virus 

in China. But its spike 

proteins have a structure 

called receptor-binding 

domain which varies 

from them. Complicating 

matters, the pangolin 

turned up with a 

Coronavirus with almost 

similar receptor-binding 

domain to the human 

version. Yet its genetic 

similarity was 90%. This makes it difficult to 

establish its roots as mutations and recombinations 

are at work. The Coronavirus lineage that led to 

SARS-CoV-2 separated more than 140 years ago 

from the closely related one seen today in pangolins. 

Then in the past 40–70 years, the SARS-CoV-2 

ancestors separated from the bat version, which 

subsequently lost the effective binding receptor 

domain. 

 Human Coronaviruses are mainly responsible 

for respiratory infections. Wendtner, a German 

physician, says it could be an immune system 
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problem that lets the virus sneak into the lungs. 

Many infected individuals produce neutralizing 

antibodies that bind to the virus and prevent its entry 

into the cell. Yet certain people are unable to make 

them. That may explain why some heal after a week 

with mild symptoms, while others get diagnosed 

with late-onset pulmonary illness. When the virus 

reaches lungs, the patients can contact pneumonia 

without the normal mild symptoms like cough or 

low-grade fever. Having these two points of 

infection means SARS-CoV-2 can mix the 

transmissibility of common cold Coronaviruses with 

MERS-CoV and SARS-CoV lethality. 

 When it enters the lungs, it infects the alveolar 

sacs. The cell membrane that separates these sacs 

from blood vessels breaks down, vessel moisture 

spills in, blocking oxygen from going into the blood. 

The WBCs further plugs up the airway. A strong 

immune response in some patients can flush all this 

out, but immune system overreaction can cause 

severe tissue damage causing lungs to never recover 

and the person dies or is left with scarred lungs. 

 The SARS-CoV-2 uses spike proteins to 

penetrate the protective membrane of host cells. 

Then the receptor-binding domain binds very closely 

to the ACE2 receptor on the host cell surface. The 

host cell snips the spike protein at one of its cleavage 

sites after the virus attaches itself, exposing fusion 

peptides. When the invader’s genetic material is 

within the cell, the virus orders the host’s cellular 

machinery to create new viral particles to leave the 

cell and infect others. It can also cause cytokine 

storm which can lead to severe organ failure and 

death. 

 The SARS-COV-2 uses the host's enzyme 

furin to cleave viral spike protein. Scientists believe 

that the involvement of furin might explain why 

SARS-CoV-2 is so good at jumping from cell to 

different species. It gives them 100 to 1000-fold 

greater chance of getting deep into the lungs. The 

mystery is from where the genetic instructions for 

this particular cleavage site originated. Although it 

was due to recombination, this particular set-up has 

never been found in any other Coronavirus species. 
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Debate on
"Pandemic is a part of Evolution"

The COVID pandemic has put the world on hold and drastically affected human life. This however does have some positive

aspects which are proven by many established journals like "Nature", which prove that this could be a part of evolution.  So,

anyone who is for the motion or against the motion can share his/her points.

Dev (against): This pandemic has caused adaptation, changes in people rather than causing long term

evolution. The behavioral changes are not counted as a part of evolution which is caused by pandemic

so we can’t conclusively state that pandemic is causing evolution.

Krishna (For): Adaptation is a path to evolution. When a pandemic arises, we can see if any infection

arises, a specific population is being targeted. The population either gets eradicated, or it adapts and

survives. Immunity here also plays a very different role.

Dev (against): Adaptation are changes in the people. But here we can see that this pandemic causes

changes which are temporary, not taking part in the evolutionary process.

Neel (against): Evolution is a lengthy phenomenon spanning across thousands of years considering this

pandemic such a short span it wouldn’t impact the lifestyle of the mankind at such an extent to consider

it evolutionary.

Arnav (against): To quote an example here of green beetles and red beetles that we have often come

across, about the extinction of red beetle and an increase in the population of green beetles. Still, it won’t

be incorrect to quote that virus is causing natural selection but it is tough to conclude that it is a part of

evolution. 

Devanshi (for): If a person gets exposed to coronavirus and still is not infected, then it points to the

fact that evolution has led to better immunity in that individual. 

Khushi M. (against): Evolution itself is not proven. We do not have any solid evidence to prove the

evolution has occurred between organisms. So, we cannot conclude that pandemic is a part of evolution

without any concrete evidence.

Krishna (For): But pandemic has a very big role in shaping evolution for example if any infection or a

disease arise, the first thing we look at is what its ancestor was, what was its family that it has come

from? Why? Because to draw the similarity and also to check and aid the vaccine processes. So, I think

pandemic shapes evolution and is a part of evolution.



Chandana (for): The researchers have proven that the jump of the viruses is due to their ability to alter

their genome to infect multiple species from animals to humans so we can say that viruses do evolve.

Khushi T. (for): The original SARS virus also jumped from bat to civets, and MERS virus jumped

from bats to camels and then to humans. So, the progenitor of this pandemic of coronavirus has

undergone many evolutionary changes in its genetic material and so it has eventually been able to

infect the humans.

Ashka (against): To prove that it is a part of evolution, you need to gratify which evolution it is.

Whether it is a microevolution or a macroevolution. Microevolution, of course not. It is not contributing

to someone or some species changing over the course of time. We have pandemic every hundred years

and basically nothing has changed in terms of physical traits. So, the takeaway message here is that the

virus evolves itself to increase its virulence among different species but it doesn’t contribute to

evolution.

Krishna (For) : But if we do not consider the micro-evolution considering the bacteria, viruses or any

other micro-organism there is some imbalance created so considering the course of virus evolution it

changes the course from different microorganisms, to animals to humans and it has changed by

shifting the ability, so different genes are changed into genetic material so that can infect us.

Neel (against): It is not evolution which is making microorganisms capable to infect, it is mutation and

its characteristics which is doing so and which is changing the genes in such a manner that it can jump

between species and finally it has affected us. But that mutation is part of evolution which is already

known. We also know that how genes play an important part in evolution. But the point right now is how

pandemic is a part of evolution and that too for us.

Khushi M. (against): So, there is a phenomenon which is known as horizontal gene transfer transposons

(jumping genes), it means that one organism passes its genetic material to another organism and this

generally occurs between same species but it can also occur between other species and also between

two different kingdoms. So, we cannot specifically say that corona virus has evolved itself but it can be

a matter of horizontal gene transfer or transposons which means that it has acquired its genetic material

that made it possible for the virus to infect humans after infecting animals.

Kashyapi (against): It is still not certain that the virus has evolved naturally or mutated unintentionally,

especially in the case of corona virus. Besides to determine if the individual is selected and survived

the entire population must be completely exposed to the virus.

Khushi T. (for): Horizontal gene transfer is an important force that has modulated evolution, so we

cannot say that it is horizontal gene transfer and not evolution. But in case of earlier corona viruses, it

has been proof of jumping species barrier so, we can consider it as a part of evolution.

Krishna (for): Transposons are something that drive evolution they are the genomic junk DNA. So, I

think that is what is responsible for evolution. And that is the main chain to prove that pandemic causes

evolution.

Arnav (against): Zoonotic viruses are those which change the target species, in case of SARS-CoV-2

bats to pangolins and to humans. Now developing immune response to particular virus cannot be directly

considered a part of evolution.



Khushi M. (against): The classic definition of evolution says that we gain some traits from our

ancestors like we evolved from apes and the genes and characters are passed on and are evolved with

time but in this case the viruses, they have not gained anything from past generations and thus, it is a

case of horizontal gene transfer in which it has gained its abilities from other species.

Devanshi (for): But if the exposure to the threat is continued then we can hypothesize that our immunity

can be passed down to our further generations. We can just not assume that it won’t be passed down.

There are no techniques possible to make a virus in a lab, although can modify it.

Mainav (against): The extent to which a pandemic affects people depends on many factors such as

exposure and susceptibility. Also talking about HIV, there are theories that it was invented in USA to

wipe out a certain population. Such occurrence tells us that there are many external factors governed

by humans themselves and not the nature so it cannot be said that pandemic is a part of evolution.

Khushi M. (against): We had cholera as a pandemic once and still we have vaccine for cholera so the

genetic traits for resistance to cholera are not passed to further generation and so still vaccines are taken.

So according to me it is not possible that immunity or antibodies made in our body to fight a pathogen

can be passed on to further generations.

Henil (for): Pandemic can be considered as microevolution. Unless new virus is discovered no new

antibodies will be generated so a pandemic can definitely bring evolution.

Khushi M. (against): Immune response must be passed on to future generations because then and then

only it can be targeted as evolution.

Prince (for): It is known that certain antibodies are passed from the mother to the child through placenta

by stating an example of breast milk. If a mother is COVID positive, her body generates antibodies

against it so it is possible that she can pass her antibodies to the infant. IgM, which is the primary

antibody will definitely be passed through placenta and colostrum which will immunize the child.

Khushi M (against): There are no specific antibodies passed. They are just the IgG and IgM which are

formed. Yes, this is true that passive immunity is passed on from mother to the child. Secondly, when an

infant is born the thymus gland is quite large and then it decreases. However, active immunity only builds

up by the exposure. So, immunity cannot be passed it only can be acquired. No one is born with a specific

immunity, it is built over time with exposure. The production of specific antibody is different phenomena

and acquisition of passive immunity is again a different phenomenon.

Devanshi (for): The point was not about immune response passed on to the future generation but it was

about the ability to recognize the pathogens that can be passed through genes. Viruses which enter the

host cell by fusing with the cell membrane it is considered that they change the composition of the host

cell membrane. And these changes are carried out by host cell itself.

Misha (for): I believe that pandemic is a naturally occurring evolutionary phenomenon. There have

been many changes in protein structure and hormones due to lifestyle changes during these pandemics

and that has made humans to think more out of the box.

Shilpi (for): In Korea, the people on regular basis use gloves and masks so, the number of persons being

affected by covid-19 is less compared to India. So, using a mask and gloves makes them adapt to this

situation and they can’t catch the virus easily.



Krishna (for): Microevolution is something that adds up gradually over a long period of time that

further builds up a big evolutionary change. Also, this is where natural selection and adaptation come

into picture leading to the evolutionary cycle which we observe gradually.

Khushi M. (against):  Microevolution in us with respect to pandemic is seen at the genetic level so can

you prove your point by giving examples or any instance that there are genetic changes towards this

pandemic.

Khushi T. (for): But isn’t survival of the fittest a part of evolution? As some of the species were fit

enough to survive, so they would have evolved accordingly.

Krishna (for): Talking about microevolution, we define it as some gene frequency changes in a

population. so, these can be changes that we cannot see as an observer, but if we see statistically,

generally Hardy Weinberg Principle is used to assess that what are the gene frequency changes.

Arnav (against): Evolution is not the same as adaptation or natural selection,as natural selection is a

mechanism or a cause, that, might lead to evolution, but adaptation is a physical, or a behavioral trait

that makes an organism better suited for the environment. 

Mansi (for): Prolonged adaptation leads to evolution. Khushi T (for): Obviously evolution is a prolonged

process, but we cannot forget about the evolution of viruses that is causing the pandemic as well. We

can't just deny that it has not evolved.

Khushi M(against): Even if we adapt we can’t quote it as evolution because there are no genetic

changes occurring until and unless it’s the prolonged process of 100 years and also, if we consider

evolution theory to be correct then we can quote that incase the process goes on for several years.

Chaitanya (against): This can be considered as microevolution. The evolution that the other team is

talking about states about the factor evolution as whole that Charles Darwin has stated, is not yet

proved and is questionable.

Khushi T. (for): Then how the bridge between species can be noticed? There were many species prior

to Homo sapiens that were related to humans such as the Neanderthal man etc.

Krishna (for): The natural selection causes adaptation, which will lead to evolution. They are the

checkmarks to evolution. This is what happens in a pandemic.

Khushi M. (against): Before proving that the pandemic is a part of evolution, it must be first proved that

the Darwin theory of Origin must be true for it to be considered. Darwin mentions in the book “Origin of

Life” that any scientific evidences found can definitely prove his theory wrong.

Arnav (against): Charles Darwin has stated a story which we consider as a theory. He might have

observed similarities between species and might have connected them as per his imagination and has

termed it evolution. Now connecting to the pandemic point even if we agree to the point of Darwin then

for a particular trait to evolve, it will take several years, and pandemic is too short to create a difference

in the any trait or change that may lead to evolution. Yes, it may lead may to microevolution though.
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Dear humankind, 

No one knew where we came from or where we were born at because we never leave footprints or fossils. 

When we became modern we were thought to be made of mosaic bits of nucleic acids picked up from various 

sources of our evolutionary pathways. Unlike other organisms, we are not cells. What we are, still you humans are 

puzzled. Since past few years, you humans are our favourite hosts. 

Thank you for being a super host. I never imagined I’ve had the opportunity to jump to species as abundant as 

you. Most of us and my other fellow viruses get to know only their original host animal. Many of my fellow mates 

exist in the humid understory of a remote rainforest. We viruses are kept in check by healthy environments with 

diverse and abundant wildlife. But when you rip forest apart and capture billions of animals just to feed your 

insatiable appetite for flesh and false cures, you bring viruses like me out of our natural quarantines. You are the 

reason why we get introduced to our new hosts. New hosts like you. A super host of 8 billion individuals and still 

counting. A walking, flying, swimming human meat market. You humans make up a third of all mammals on earth 

by weight. The animals you grow to feed yourselves outweigh all the wild mammals and birds on the planets. As 

you drive our natural wildlife hosts to extinction, you throw us to life rafts bigger than the titanic.  

Give me one reason why wouldn’t I jump? As sinister, I may seem it is not in my interests to wipe out my hosts. 

We all need a life to thrive. So, if this sickness in your bodies right now opens your eyes to the deeper sickness in 

our shared planet-it will be to all our benefit. But my biggest question to you is – AM I ENOUGH?  

If apocalyptic fires are not enough, if vanishing glaciers aren’t enough, if super hurricanes aren’t enough, is the cold 

shadow I cast across the lives of yours, your families and your loved ones enough for you to confront the 

prospect of your own extinction?  

Only you humankind can choose to be the cure to this deeper sickness. Only you can choose to nurture the 

ancient oceans, forests and grasslands that nurture you. To bring back the chorus of birds and monkeys to silent 

rainforests and to make wise choices each day and every day in how you live and what you consume. By 

protecting nature in all its wild and wonderful forms you protect yourselves. As the Earth stops to take a collective 

deep breath, you have this rare but big opportunity to reimagine and redefine a new future. 

So, humankind tell me what future do you choose? 

We never intended to break through you and we still do not. We expect our host, nature and wildlife to its 

flourishing forms as a mark for us in return. 

In anticipation of early action. Also, laughing (in viral language). 

Yours enemy probably, 

Viruses. 

A Letter From Virus to Humans. 
Rutvi Vaja | 19166014@nuv.ac.in | Second Year Biomedical Science | School of Sciences, 

Navrachana University, Vadodara 
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SARS-CoV2: Genesis of Nature or the 
Conspiracy of Human Mind 
 
Mainav Purohit | mainavp@gmail.com | Fourth Year Biomedical Science | School of Sciences, Navrachana 
University, Vadodara  

 The spread of the new strain of 

Coronavirus from Wuhan in China since 

December, 2019 has engulfed the entire 

world and has brought it to a stop. As of 

23rd July 2020, approximately 15.2 

million positive cases have been 

identified across the globe in 188 

countries and territories with a death toll 

of nearly 623,000 and 8.65 million 

people have been recovered. Common 

symptoms include cough, respiratory 

distress, fatigue, fever, loss of taste and 

smell. Mild symptoms are seen in 

majority of cases but in some cases, there 

is progression to ARDS (acute 

respiratory distress syndrome) possibly by cytokine 

storm causes sepsis, blood clot, organ failure etc.  

 Since the advent of the pandemic, the origin of 

the virus has been questionable. Genomic analysis of 

the novel Coronavirus has been the principle 

evidence provided by many researchers confirming 

that the virus has a natural origin. The researchers 

started by studying the genome encoding for the 

spike protein which gives the distinctive crown like 

appearance to the family of Coronaviruses.  One of 

the findings stated that the ability of the spike 

protein to bind to the ACE (Angiotensin converting 

enzyme) receptor cannot be manipulated artificially 

and the binding is a product of natural selection. The 

genomic data of this Coronavirus backbone closely 

resembles to the virus found in bats and pangolins 

which further gives evidence of its natural origin. 

 In spite of proofs of natural origin, the 

narrative of conspiracies behind the origin of the 

novel Coronavirus has been vocal due to certain 

reasons. The biggest speculation of them all is the 

cover-up by the communist Chinese government. 

Their government tried to suppress the voice of the 

researchers and doctors who tried to warn the world 

about a possible pandemic. This was startling and 

did not make their case. The internet is filled with 

the conspiracy theories of Coronavirus being a 

bioweapon after it was known that China is involved 

in a bioweapon program. The origin of the virus 

from the sea-food market is also being questioned, 

indicating that it was created in a laboratory in 

Wuhan. All these conspiracy theories and allegations 

remain unsubstantiated. As there is no solid evidence 

to all these claims, the novel coronavirus as of now, 

is considered to be a genesis of nature. 

Key words: Pandemic, Genome, spike protein, 

bioweapon 
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Coronavirus and the Newborns 
 

Maitreya Godbole* and Hemangi Rajpara | maitreya.godbole5@gmail.com | Fourth Year Biomedical 
Science | School of Science, Navrachana University, Vadodara 

 Much is talked about the Coronavirus and how 

it affects our health as children, adults and the 

elderly people but a lot less is said about how the 

Coronavirus affects the health of a newborn. And 

mainly, does it even affect the health of a newborn? 

We can say that there are many mothers who are 

expecting a child as the statistical data of India 

(2020) suggests that 3,282 births take place each 

hour which makes about 77,575 live births on an 

average per day. 

 We always say that the children and the aged 

people are more susceptible of catching the viral 

infections and in today’s time- ‘Coronavirus’ while 

the fact is that children, when tested positive for 

Coronavirus have milder symptoms which are more 

flu-like compared to the symptoms of the adults. 

 As the title suggests, this article mainly 

focuses on how the newborns contract Coronaviurus, 

whether it can be transmitted from a pregnant 

woman tot he fetus via vertical transmission which is 

most common for the transmission of Zika virus, 

Ebola virus, Marburg virus and other agents such as 

Toxoplasma, Rubella, Cytomegalovirus and Herpes 

that can threaten the health and survival of an 

infected mother and the fetus. 

 When a child is born, his overall health is 

assessed via an APGAR scale. APGAR- which 

stands for Appearance, Pulse, Grimace, Activity and 

Respiration is a test given at 1 minute after the child 

is born and again after 5 minutes to check the baby’s 

heart rate, muscle tone and other signs to see if extra 

medical care or emergency care is needed. A score 

above 7 is considered to be a good APGAR score. 

 The neonates catching infections at the time of 

their birth mainly occurs by the vertical 

transmission, in which the pathogen is transmitted 

from the mother to the fetus. It can occur 

immediately before or after birth. To check the 

presence of SARS-CoV-2 in the neonates, certain 

samples such as that of the amniotic fluid, breast 

milk, umbilical cord and the neonatal throat swabs 

are collected quickly using aseptic techniques to get 

the non-contaminated samples. The blood and 

bronchoalveolar lavage samples of the neonate are 

collected right after the birth and are tested for the 

virus. These samples evaluate the potential risk of 

intrauterine vertical transmission. 

 The nasopharyngeal and the rectal swab 

samples are collected after the birth at three different 

time points to check the presence of Coronavirus: 

1. After the birth, 

2. 3 days of post-natal age, and 

3. 18 days of post-natal age. 

 The samples are tested by quantitative reverse 

transcriptase polymerase chain reaction (qT-PCR). If 

these too are tested positive, then it confirms the 

SARS-CoV-2 infection in neonates. It was earlier 

observed in the case of Cytomegalovirus infections 
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that the placental barrier temporarily delayed the 

transfer of the virus from the mother to the fetus but 

in case of SARSCoV-2, the vertical transmission is 

likely to take place in the first or the second 

trimester or in between the long interval of clinical 

manifestation and delivery. 

 In the recent research, it is also found that the 

angiotensin converting enzyme 2 (ACE2) is 

identified as the putative surface receptor of 

sensitive cells for SARS-CoV-2, is expressed in the 

human placenta which opens up a gateway for 

spreading the SARS-CoV-2 to the developing fetus. 

If the virus gets into the blood of the neonate 

through the vertical transmission, clinical 

manifestations of COVID-19 in terms of 

neurological signs and symptoms can be clearly 

noted. If the neonate is tested positive for COVID-

19, the amount of viral load in tissues of the mother 

and the fetus will vary as the viral load in the 

placental tissue is noted to be much higher than in 

amniotic fluid and maternal or neonatal blood. So, in 

such cases the child is delivered via caesarean 

delivery which is also the preferred choice of 

delivery in the case of HIV to avoid infection during 

the normal childbirth. 

 Hence, to conclude, vertical transmission is 

possible in the case of SARS-CoV-2 and it can 

usually occur in the last weeks of pregnancy or there 

might be chances of it occurring in the firstor the 

second trimester as well. 
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Neurotropism and Corona Virus - The 
Turmoil in the Brain! 

 
Khushi Mandaliya | 17166018@nuv.ac.in | Fourth Year Biomedical Science | School of Sciences, 

Navrachana University, Vadodara 

 It is well known that the Corona Virus affects 

the lungs. But no that isn’t enough for it to infect! It 

also infects the brain! Corona virus also manifests 

into the nervous system causing neurological effects 

in its initial stages. Neurotropism can be defined as 

the SARS ANDSARS CoV 2; both are known to 

affect the nervous system to a great extent which is 

recently being known by several experiments. 

But, how does it reach the brain? 

 Well, the researchers have found out that the 

virus makes its way to the brain through the 

olfactory nerve. Hematogenous propagation (through 

blood) or Neural propagation (through neurons) are 

both the ways through which the virus propagates 

into the brain. The transfer is facilitated by the 

proteins called dinein and kinesin. These proteins 

can be the target of the virus for their propagation 

into the neural system. In a study carried out by 

Gu.et.al, where he did 8 autopsies of Corona 

patients, he observed hypothalamic and cortical 

neuronal histopathological changes in the patients. 

Let’s have a look at the mechanistic pathway of the 

viral propagation into the brain. 

 The pyriform complex plays an important role 

in the olfaction function of the brain. This is the 

reason why the COVID-19 patients lose their sense 

of smell in their initial days for symptoms. This 

route is being studied by the researchers in rodent 

models which were exposed to nasal inoculation of 

Corona Virus. The interesting thing here is the 

presence of the virus in the brain stem also. The 

virus was present around in the respiratory center’s 

nuclei. 

 The solitary fascicle transfers the signals of 

CO2 and O2 concentration changes. The infection of 

the virus in this area is one of the causal factors of 

respiratory distress caused in theCOVID-19 patients. 

The entry of the Coronavirus triggers the death of 

the neuronal structures resulting into fluctuations in 

breathing. Although, this is not a main reason behind 

the respiratory distress caused. 

 There was a study done in one of the hospitals 

of Wuhan, China with 214 patients. It showed that 

all of the patients were affected by central, 

peripheral or musculoskeletal nervous systems. 

The symptoms observed in the different nervous 

systems were: 

1. Central Nervous System symptoms: Dizziness 

and Headache 

2. Peripheral Nervous System symptoms: 

Hypogeusia and Hyposmia 

3. Musculoskeletal Nervous System symptoms: 

Stroke& Muscle Damage 

 The aforementioned findings prove that 

respiratory distress is not the only symptom caused 

by the Coronavirus. It also causes turmoil i.e. a great 

disturbance in the brain also. It manifests it effects in 

various systems of the body. It is recently being 

found out that the Coronavirus can also show its 

indirect effects on the cardiovascular system. 
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 The Coronavirus has 

really turned the world upside 

down, outside us and inside us 

as well. It has certainly 

changed our outlook for all 

the things. Hopefully, with all 

its grimy effects, it will also 

leave for us some valuable 

lessons to learn. 
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Bees can sense a flower’s electric 
field and use it to find pollen. 
Yup, flowers have electric fields around 
them. And bees, which become positively 
charged as they flap their wings, use 
those electric fields as cues to  
work out where the nectar is. 

http://science.sciencemag.org/content/340/6128/66
http://science.sciencemag.org/content/340/6128/66
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Nano-Sponges Mop up Viruses to arrest 
SARS-CoV-2 Infectivity 

Sumit Bhawal | sumitb@nuv.ac.in| Associate Professor | School of Sciences, Navrachana University, 
Vadodara 

 Richard Feynman once said about 

nanotechnology “There’s Plenty of Room at the 

Bottom”.  As the world grapples with COVID-19 

pandemic, nanotechnology platforms offer possible 

solution in treatment and diagnosis.  Imagine if 

scientists could stop the Coronavirus infection in its 

tracks simply by diverting its attention away from 

living lung cells?  This is exactly what scientist at 

UC San Diego have been working in partnership 

with National Emerging Infectious Diseases 

Laboratories (NEIDL), Boston University.  If 

successful, this therapeutic countermeasure could be 

a game changer not only to treat COVID-19 but also 

has the potential to be adapted for combating 

virtually any virus, such as influenza or even Ebola.  

The technology consists of very small, nanosized 

particles of poly- (lactic-co-glycolic acid) 

biodegradable polymer core coated in cell 

membranes extracted from either lung epithelial type 

II cells or macrophage cells.  The membranes cover 

the sponges with all the same protein receptors as the 

cells they impersonate-and this inherently includes 

whatever receptors SARS-CoV-2 employs to enter 

cells in the body. 

 The SARS-CoV-2 virus seeks out unique 

signatures of lung cell membranes and latches on to 

them. When that happens inside the human body, the 

Coronavirus infection takes hold, with SARS-CoV-2 

viruses hijacking lung cells to replicate their own 

genetic material. But in experiments, researchers 

observed that polymer droplets laden with pieces of 

lung cell membrane did a better job of attracting the 

SARS-CoV-2 virus than living lung cells.  The 

designed nano assembly offers alternative sites for 

viral spike protein to latch upon thus acting like a 

decoy for the virus and soaking it within a sponge. 

Thus, the research team named it “nanosponges” 

 SARS-CoV-2 uses angiotensin converting 

enzyme-2 (ACE2) receptors expressed on the host 

cells for cellular entry. Once SARS-CoV-2 binds 

with the cell fragments inside a nanosponge droplet 

– the Coronavirus dies. Based on the results of cell 

culture studies, it is believed that the SARS-CoV-2 
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virus is trapped inside the biodegradable polymer 

matrix and then is disposed of by the body’s immune 

system as it routinely breaks down and gets rid of 

dead cell fragments caused by infection or normal 

cell cycles. Adding to it, the nanosponges cloaked 

with fragments of outer membranes of macrophages 

could have an added benefit: soaking up 

inflammatory cytokine proteins, which is implicated 

in some of the most dangerous aspects of COVID-

19, sending patients into intensive care unit for 

oxygen or ventilator support to help them breath.  In 

other words, nanosponges, may attract the 

inflammatory molecules that send the immune 

system to a dangerous overdrive, can help tame 

down the response. 

 By using both kinds of nanosponges, some 

containing lung cell fragments and some containing 

pieces of immune cells, it’s possible to 

simultaneously engage in a two-front duel with 

“Coronavirus and the body’s hyper active immune 

response” responsible for disease and eventual lung 

failure.  The investigators hope the platform to be 

superior to other therapeutic interventions currently 

in development for COVID-19 as it may tolerate 

mutations and broad spectrum towards different 

virus types.  As long as the virus can still invade the 

cells that’s being mimicked, the strategy should in 

principle work.  However, the COVID-19 

nanosponge platform has significant testing ahead of 

it before scientists know whether it would be a safe 

and effective therapy against the virus in humans. 

But if they make it to the clinical trial stage, there 

are multiple potential ways of delivering the therapy 

that include direct delivery into the lungs of 

intubated patients, via an inhaler like for asthmatic 

patients, or intravenously, especially to treat the 

complications of cytokine storm. 

Reference: 

Cellular Nanosponges inhibit SARS-CoV-2, Qiangzhe Zhang, Anna 

Honko, Jiarong Zhou, Hua Gong, Sierra N.Downs, 

JhonatanHenaoVasquez, Ronnie H.Fang, Weiwei Gao, Anthony 

Griffiths, and Liangfang Zhang, Nanoletters2020 20 (7), 5570-5574. 

The English adopted the word “influenza”, for the virus in the mid-

eighteenth century, actually the French called it la grippe from gripper, 

meaning “to grasp or hook.” The word “influenza” comes from the 

Italian influentia because people used to believe that the influence of 

the planets, stars, and moon caused the flu—for only such universal 

influence could explain such sudden and widespread sickness. Yet, 

now we have scientific explanation for this!  

https://www.factretriever.com/star-facts
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INVITED ARTICLE 

Combating COVID 
Akshat Thanawala | akshatthanawala7@gmail.com | Third Year MBBS | Gujarat Cancer Society Medical 

College 

 The pre-existing pathogens in the community 

have a certain amount of resistance against them, be 

it in the form of vaccination, previous infection 

history, subclinical cases, or at least proven 

antibiotics as treatment. Thus, not possessing 

potential to extrapolate into large scale pandemics. 

The novel zoonotic viral strains though, which hit 

clueless immune systems possess significant risks of 

morbidity and mortality. 

 The learnings on pandemic preparedness from 

episodes of SARS (2003), MERS (2012), among 

others are largely neglected in our current lifestyle. 

Recommendations by the International Health 

Regulations (IHR) remain merely as fancy pages in 

books amidst ubiquitous exploitation of natural 

resources, proximate animal association and 

compromised sanitation. 

ORIGIN 

Two primary events determine the ability of a virus 

to cause an outbreak. 

SPARK RISK: Viral strains infecting animals 

(zoonotic viruses), by their virtue of mutation and 

genetic re-assortment turn capable enough to cause a 

human infection. This antigenic shift in a viral strain 

and thus genesis of a novel virus against which the 

population is vastly non-immune takes years to 

occur. So, conjectures floating around the web 

claiming frequent pandemics from now on are totally 

baseless. 

SPREAD RISK: The infectivity of the novel virus 

must be very high for it to transpose into a 

pandemic. Spread risk depends on viral traits of 

genetic adaptation and mode of transmission. It also 

depends on human factors like density of population, 

susceptibility to infection and effectiveness of 

healthcare systems. Most zoonotic pathogens not 

well adapted to humans cause short localized 

outbreaks and spill overs, thus called stuttering 

chains. Identifying and limiting an emerging 

outbreak requires significant global policy attention 

to nip it in the bud. 

PROPHYLACTIC MANAGEMENT 

Propagation of the SARS-CoV-2 virus proved to be 

a perfect storm with global conundrum and evident 

failure of premier governance and healthcare 

systems. Management and mitigation of such a 

disease outbreak progresses on the lines of three 

focal pillars. 

• Elimination of reservoir: by isolation, 

disinfection and rapid diagnosis. 

• Breaking the channel of transmission: by 

curbing contact, masks, hand hygiene etc. 

• Protection of the susceptible: by immune-

prophylaxis and chemoprophylaxis. 

 The cardinal schemes of mask and hand 

hygiene, proposed by every government are 

obviously the most effective ways of curbing further 

spread. 

 Biological protection in the form of active 

thymus glands in children below 10 yr. render them 

speedy recovery and generally no severe disease 

progression. 

 The American society of Microbiology 

suggests a booster dose of MMR vaccination in 

adults might prove to be a ‘low risk, high reward 

strategy’ owing to 30% amino acid sequence identity 

between SARS-CoV-2 and Rubella virus. Out of 

1000 COVIS positive marines aboard the American 

aircraft carrier USS Roosevelt, only 1 case was 

hospitalized which might be a consequence of MMR 

administration to all naval recruits. 

 Observations suggest prophylactic restoration 

of Vitamin C reserves or even as adjunct therapy to 

patients helps reverse oxidative damage and localize 

inflammation. 

 Studies show Zinc supplementation can 

interfere with essential stages of viral replication and 
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also stabilize cell membrane blocking viral entry. 

 Delaying infection in the earlier phases by 

curbing unnecessary outings and social distancing, 

avoids encounter with clueless healthcare 

professionals; also, over time people might build 

immunity without symptoms by graded exposure. 

AHMEDABAD MODEL 

 While in the long war of pandemic mitigation, 

administrative or healthcare achievement scan be 

very volatile, a whopping 50% decline in mortality 

warrants some fame. 

 With 40% decline from its peak cases and 

almost 50% reduction in mortality rates Ahmedabad 

has enjoyed an exemplary recuperation. Intensive 

surveillance and aggressive testing inspired by the 

South Korean success enjoy credit for the feat. 

 A recent antibody check-up of around 300 

symptomless doctors revealed 80% of them to be 

IgG positive. Thus, showing subclinical infection 

and ultimately community progression towards herd 

immunity. 

 This might even be a result of how badly the 

city was affected in the earlier phases of the 

pandemic, showing the ‘Race through it’ strategy, of 

high initial cases and deaths but earlier herd 

immunity. 

 The blindly expensive To cilizumab for the 

abatement of cytokine storm in critically ill, is 

another takeaway from the city’s successful 

diminution of virus. 

THE WAY FORWARD 

 Omnipresent panic in such times shall be 

countered with two simple facts. 

 Pandemics are determined by their geographic 

scale rather than their severity of illness. 

 Higher incidence rates of such novel strains 

are generally an assurance of concurring lesser 

mortality rates. 

 While the archaic physician thoughts like 

‘Exposure is the fastest immunity’ might sound a 

bit radical at first; it remains the only logical idea to 

go forward with. That of course doesn't advocate 

COVID meet-ups and ‘bite the bullet’ mentality by 

any means. Lock-down at the right time is a very 

crucial step to prevent the entry of an infection in a 

community. Once the sanctity of a community is 

breached and evidence of community spread 

surfaces, lock-down is just delaying the inevitable. 

 With global communication of collective 

wisdom, if we master the recovery of young patients 

without co-morbidities, the mammoth numbers of 

increasing cases are rendered irrelevant. In-fact it 

ensures faster community progression towards 

acquired immunity. 

 While the public demands magical emergence 

of a vaccine, racing through preclinical testing and 

rapid clearance might lead to subpar results. The 

fastest ever approved mumps vaccine took four years 

to be licensed, so development of a COVID vaccine 

in less than a year doesn’t seem very pragmatic. 

Even if throwing enough money and modern 

technology makes it possible, a dubious question is 

‘Wouldn't few weeks of fever and dyspnoea be 

preferable over some unknown major side effect of a 

hurriedly prepared vaccine?’ 

 Concerns about re-infection of once cured 

patients are currently worthless and we shall cross 

that bridge when we come to it. It also is a total 

contrast to the adamant belief of the Indian 

government denying community transmission as 

only 49 districts account for more than 80% of cases 

in a country of <700 districts. 

 Such a major pandemic doesn't just disappear 

into oblivion, it will rather stay as an added inclusion 

to the repertoire of seasonal diseases post the 

pandemic. Flattening the curve is surely slow with 

economic, mental and social burden as inevitable 

accomplices. The transition back to a phase when 

corona was just joy packed in bottles will be gradual 

and people shall be cautious and patient till then. 
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 A pandemic is a large-scale outbreak with 

increased morbidity and mortality across regions. 

The world is living through a time where daily lives 

are upheld; where a simple hug and handshake can 

send the disease into a frenzy. One thing nagging the 

international community is the solution or a cure for 

the ongoing pandemic.  

 The pandemic has had a strong grip over the 

world and we are doing the best to relax that grip. As 

the world waits with a pharmaceutical solution, 

certain non-pharmaceutical approaches have been 

adopted by countries. A similar approach was taken 

up in 1918 by American Samoa. During the tough 

times of Spanish flu American Samoa sealed the 

borders, with added quarantine. The area was one of 

only few to have protected itself from the Spanish 

flu. These non-pharmaceutical measures become 

increasingly important especially when allopathic 

solutions are under development.  

 Moving forward scientists across the globe are 

working towards development of drugs and 

vaccines. There are around 150 different 

formulations and drugs being researched for a single 

cause. Different approaches being investigated for 

cure of Coronavirus mainly include: 

• Antiviral drugs: these inhibit the functionality of 

the virus to throughout the body 

• Drugs that can work on the immune system and 

prevent collateral damage or deterioration  

• Antibodies and plasma therapy 

 Another route being looked into for curbing 

the pandemic is a potential vaccine. Based on reports 

it is little too early to lodge all hopes on the vaccine. 

Testing for vaccine effectiveness is a key point. This 

is mainly an important juncture as doctors and 

clinicians have been working and modifying drugs 

that have been already developed, whereas vaccine 

development will be from scratch.  

 A vaccine is a substance that can confer and 

stimulate the body’s immune system for production 

of antibodies and increase chances of recovery on 

exposure to a certain disease.  

 In order to reach out to the emergent needs of 

vaccines and drugs, an accelerated method of trial 

and production are being implemented. The general 

drug development process takes approximately 12 to 

15 years before it reaches the marketing stage for the 

larger population. However, during these trying 

times, the procedure has been shortened. Different 

countries have applied different relaxation, the Food 

and Drugs Administration (FDA) in the USA has 

allowed the pharma companies to shorten the 

extensive animal trial procedure and in April has 

allowed the first human volunteer to sit for the 

clinical trials of its potential vaccine candidate. 
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Covaxin is an inactivated vaccine which  is under 

development by the Bharat Biotech and Indian 

Council of Medical Research which entered clinical 

trials in the last week of July 2020.  

 Vaccine administration is termed under 

Adaptive immunity, another potential option is 

natural immunity. Natural immunity can take up to 2 

years, leading to herd immunity. Herd immunity is a 

population’s ability to resist the spread of a virus, it 

is achieved when 60% of the population of the area 

has recovered or formed immunity against the virus.  

 The pharmaceutical treatment for the Corona 

virus started with low-cost steroids and 

administration of hydroxychloroquine. The drugs are 

also put through a solidarity clinical trial by the 

World Health Organization (WHO). Solidarity trial 

is an international clinical trial; which expands 

through many nations in phase 3 and 4.  

Dexamethasone being hailed as ground breaking 

treatment for hospital patients with COVID 19 in the 

United Kingdom by National Health Service (NHS). 

It is an anti-inflammatory drug that works by 

reducing the inflammation through mimicking anti-

inflammatory hormones. The corona virus triggers a 

cytokine storm, when the body's immune system 

tries to get rid of it. This drug can help lower the 

possibility of the intense reaction. This drug aims 

patients with serious symptoms and oxygen support. 

Hydroxhycloroquine and chloroquine have 

previously shown positive results in trying to control 

SARS COV 2. It works by blocking the virus entry 

into the membrane. However, the usage of the 

hydroxychloroquine has been stalled due to 

increased mortality and side effects.  

 Gilead associated drug Remdesivir, in the 

USA and Cipla associated Favipiravir in India are 

one of the promising antiviral drugs for the COVID 

treatment. The mechanism of the drug relies on the 

inhibition of RNA dependent RNA polymerase 

enzyme of viral particles. Despite all the odds, some 

vaccines production has shown brightly promising 

results.  

 As unprecedented and testing these times have 

been, we know that this shall to pass with history 

lessons and guidance from the science. 
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 Although home is considered a safe place for 

some people, it is not the safest place for all. Soon 

after COVID-19 lockdown began in India on 25th 

March 2020, news about an increase in domestic 

violence started trickling in. Several commentators 

said at the start of the lockdown that confinement at 

home with an abusive partner is likely to result in 

greater physical and emotional violence against 

women which can be disastrous consequences for 

their health and well-being. 

 Earlier evidence from Europe has shown that 

domestic violence increase whenever families spend 

their time together, even during joyful and festive 

occasions. A lockdown induced by the apocalyptic 

scenario of death and disease, is the exact opposite 

of a happy occasion; where we cannot expect the 

situation to be any better. The lockdown provides the 

perfect opportunity to the abuser to practice 

“intimate terrorism” – dictate and control the actions 

or movement of women (being the most vulnerable 

member in a family), with violence if needed. 

 The increased violence is not just because of 

the frustration due to physical confinement. 

Thepandemic has caused a global slowdown, 

massive economic dislocation, more alcohol 

consumption, closed businesses, the spectre of 

looming unemployment which is often accompanied 

by the threat of hunger and poverty that seems to be 

an indefinite future. When men and women are 

affected by the economic downturn, violence against 

women increase during episodes of high 

unemployment. 

 In Karnataka, according to The New Indian 

Express, over1,500 cases of crimes were reported 

between March 24 and May 30, out of which 64 

were rape cases and 38 were dowry cases. The 

statistics further point out that over 716molestation 

cases, 176 cases of cruelty, 120 cases of attempt to 

murder and 215 cyber-crimes against women were 

reported in April and May. In just the month of 

April, Haryana recorded 66 rape cases, 142 cases of 

molestation, 117 cases of dowry abuse and 62cases 

of kidnapping. In the same period, Punjab recorded 

50% increase in the domestic violence. The number 

of cases recorded in these 4 phases of lockdown are 

equal to the cases recorded in the last 10 years. 

 Victims of domestic violence may also face 

several physical and mental health difficulties such 

as risk of chronic disease, depression, PTSD (post-

traumatic stress disorder), sexual disorders and 

substance abuse. Disconnection from social support 

system is also a reason for an increased domestic 

violence because there are fewer options to find 

safety and helping hands for the victims. Normally, 

the victims flee from a violent situation by staying 

elsewhere, but that option is not available in the 

lockdown. There is a view point that the joint family 

system could protect Indian women against domestic 
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violence, a protection that is not on the cards for 

western women living in nuclear families. 

 The legal records we have are nothing in front 

of the actual number of harassments taking place 

each day. 77% women don’t talk to anyone about the 

domestic violence they are going through. About 

86% women don’t report complains against 

domestic violence. Don’t we all know why? Women 

are not coming out because of the fear of more 

harassment by the husband and in-laws, lack of 

support from their own families, social stigma, 

uncertain future because of the lack of opportunities 

for them and if they have children then it becomes 

impossible for them to even think about leaving their 

abusive houses. 

 What victims of domestic violence must 

remember is, to not blame themselves for what is 

happening to them, violence is unacceptable and 

perpetrator is 100% responsible. Victims should not 

take the side of perpetrators and give excuses for 

their actions, as there are none. Acceptance of such 

actions may lead to a vicious cycle of abuse and 

harassment. They can either report it to the police or 

alert people they live with. It is advisable to keep a 

friend, family, neighbour or someone in proximity 

informed in case of increasing risk. There are a 

number of help-lines and free online counselling 

websites that victims can use for relief. 

 Parents must keep in mind that their 

momentary loss of control may have strong impact 

on their child. Please keep an eye open for signs of 

violence around you too. 

 

“Be Kind, Always!” 
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 COVID-19 or corona viruses has taken over 

the world’s half population into the vent. It is 

declared as a Pandemic; which leads to a hush in the 

microbiology labs and of course the hospitals. 

Corona viruses is not much complex microbes 

compare to the HIV 

and the just as 

viruses it has 

specific genes in 

downstream regions 

that encode proteins 

for viral replication, 

nucelocapsid and 

spikes formation. 

Due to loosely 

attached receptor 

binding domain it is 

contagious. The side 

effects not been 

noted and hence, it 

is equal to the 

having slow poison 

and there are no 

medications provided to the patients who had 

recovered from the infection causing holes in the 

lung cavity as well as the medication for bringing 

back the elasticity of the epithelial cells. Although 

the mortality rate is just 3% but the rate of outbreak 

and the invasion is similar to the seasonal allergies. 

 This pandemic demands the critical need for 

rapid development of vaccines and antiviral 

treatments to reduce the number of hospitalizations 

and deaths, but there is an even larger threat lurking 

behind the current outbreak. It is the hidden threat 

from antibiotic resistance — bacteria that are not 

killed by standard antibiotics. Unfortunately, the 

pipeline of drugs to manage these deadly infections 

is nearly dry. 

Many antibiotics came in picture but how can an 

antibiotic work on the viruses? 

 Novel corona virus originated from the sea 

food at Wuhan; the zoonotic source of SARS-COV2 

is not confirmed but sequence-based analysis 

suggested bats as the key reservoir and DNA 

recombinant suggested the spike protein is similar to 

SARS- COV. SARS

-CoV is closer to 

SARS – like bat 

CoVs. But the 

medication of SARS 

hasn’t shown any 

promising result 

with the CoV 

infection, we can 

state that it is kind of 

antibiotic resistance.  

 In early stages 

or the one who is 

working as the front 

line for treating 

infected patients are 

the one who is at the 

high risk of getting infected or being in continuous 

exposure to the CoVID -19 threat as they are 

provided with hydroxychloroquine an anti-protozoal 

drug which is been used as classic treatment for the 

Malaria. 

 The recent study has shown that 

Hydroxychloroquine efficiency has been lowered 

with the usage to the frontline and has been 

concluded that yes, coronavirus have become 

resistance to the drug. 

 Although there is no available vaccine against 

COVID-19, initially interferons- a nebulisation, 

broad- spectrum antibiotics and antiviral drugs were 

used to reduce the effectiveness of the virus. 

Remdesivir with Chloroquine had shown some 

promising results however, various other anti- viral 

is currently under observation against infections. 
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Nafamostat, Ribavirin, Penciclovir, Favipiravir 

exhibited moderate results when tested against 

infection in patient. 

 Azithromycin isn’t the only antibiotic being 

put to nonstandard use for Covid – 19 and they are 

still experimenting with tetracycline, doxycycline, 

amoxicillin and teicoplanin and dependent onto the 

last drug used against MRSA, to try to prevent 

Coronavirus. Antiprotozoal Invermectin with the 

doxycycline an antibiotic had shown miraculous 

result in curing patients from Bangladesh. 

 As we can note that a single species of virus is 

been exposed to antiprotozoal, antibacterial and even 

antifungal drugs and the just as a common virus; 

coronavirus do carry characteristic of mutating its 

genome sequences. The Genome sequence provided 

by the China was incapable for drug against 

infection because the virus had mutated itself when 

it reached India or USA.  

 There are 110% chances of antimicrobial 

resistance to appear, if increase in resistances occurs 

then there won’t be drug to fix this problem. 

 “The use of antibiotics anywhere contributes 

to the emergence of resistance everywhere,” says 

Kathy Talking ton, director of the antibiotic 

resistance project at the Pew Charitable Trusts.  

 The mutated (modified) corona is no 

exception. Already, it is noted that 1 in 7 patients 

hospitalized with CoVid-19 has acquired resistance 

to the covid-19 initial medication and get infected 

with secondary bacterial infection which lead to 

50% of patient’s dead. 

 There are such chances what if when we 

finally discovered a vaccine for corona but it 

doesn’t work well due to extreme or super 

resistance towards the new drug. This is a valid 

point because to find a vaccine in such a small pace 

of time which is leading, we are exposing viruses to 

the as many drugs we are access to which 

eventually somewhere heading towards the 

resistance and strengthen the virus to overcome any 

new drug by mutating or loading anti resistance 

gene. 

 The challenge of antibiotic resistance could 

become an enormous force of additional sickness 

and death across our health system as the toll of 

corona virus stretches critical care units beyond 

their capacity. The biggest threat lurking behind the 

CoVid-19 is resistance thus, the small pictures do 

clear the picture of antimicrobial resistance is going 

parallel with it. 

Keywords: COVID- 19, Antimicrobials, Super 

resistance, Mutating, Resistance  
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 SARS-Cov-2 is a novel corona virus which has 

affected the lives of millions of people. It is a viral 

infectious disease which can enter into the body 

through mouth and the nasal tube. It takes 

approximately 5 days to incubate and cause infection 

in body. After 5 days mild to severe symptoms like 

fever, cough, sore throat etc. can be seen. As it is flu 

like disease it can be treated in its initial days with 

normal medicines like Paracetamol 650MG and 

Zincovite. If one’s condition deteriorates, then there 

is need of steroids (exception – not all viral 

infections are steroid responsive but corona is!) like 

Methylprednisolone and Enoxaparine. These steroids 

are anticoagulants and prevent clotting of the blood 

vessels where blood clots are formed due to 

attachment of virus to ACE2 receptors which causes 

immune dysregulation also called as cytokine storm. 

 Most of the people recover with these steroids. 

But the serious patients are advised for plasma 

convalescent therapy. Plasma therapy is already used 

in earlier pandemics and is considered as repurposed 

therapy which involves using the plasma of people 

who have already recovered from COVID-19. It 

includes the people being treated with the basic and 

steroid medicines and show no symptoms up to 14-

22 days. It was used hundreds of years ago by Emil 

Behring who was awarded first Nobel Prize in 

medical and physiology field. Main use of plasma is 

treating of infections by use of antibodies of people 

who have encountered the pathogen and have a 

memory of the invaded pathogen and have produced 

the immune response in the body. The Y-shaped 

antibodies then attach to virus by preventing it to 

enter in to the cell. The plasma of the recovered 

patient is used only if the body has generated enough 

IgM antibodies by seroconversion as these 

antibodies provide immediate response to the 

affected patients. The antibodies then act on the 

mediated pathways such as complement activation, 

antibody dependent cellular cytotoxicity and cause 

phagocytosis of virus. 

 A well-known head and neck surgeon Dr. 

Christopher de Souza recommend the plasma 

therapy due to its increasing success rates. So, this 

can be considered as a classic adaptive 

immunotherapeutic therapy. Though there are 

certain side effects of this including a high risk of 

infection, till now this is one of the best methods 

used for the treatment of corona virus. As of now, 

nothing is certain about the vaccine discovery, the 

doctors are continuing with the use of life saving 

plasma convalescent therapies which have shown 

better recovery results. 
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 What is a zoonotic virus? A zoonotic virus can 

be described as an entity that causes Zoonosis; it is 

any disease or infection that is naturally 

transmissible from vertebrate animals to humans. 

Animals thus play an essential role in maintaining 

zoonotic infections in nature. 

How does spread? 

 The zoonotic viruses have the least to come 

into existence. There are still many cases of the 

viruses that have emerged as a major threat to 

humans and sometimes other species as well. The 

most common to this the current pandemic COVID-

19, swine flu, Ebola etc. These have to deadly 

viruses but are they a major threat to humans? Are 

we effected badly by it? 

 According to Mandel’s zoonotic disease 

causes zoonosis which are the infections whose 

effects are of human origin but it originates in 

animals. Now this becomes interesting and 

important to know that how they transmitted from 

animals to humans. There are different ways of 

transmissions for example human to human, animals 

to animals but what concerns is the process of 

transmission from animals to humans. There are 4 

ways in which they can be transmitted. 

1. Transmission from live animal reservoir to 

a human. This can be possible when the 

live animal reservoir to human when the 

virus is still alive. 

2. Transmission from dead animal reservoirs 

that infect the humans for example the 

bush meat reservoirs. 

3. Transmission that uses intermediate host 

or amplifying host. This can be most 

commonly be seen in pigs. 

4. Transmission by reservoirs and insect 

vectors. This can be just transfusion from 

one to another. 

 Now coming to some structural part of the 

virus. The virus can be either DNA or RNA. Now 

this can be both dsDNA, dsRNA and ssDNA, 

ssRNA. Here the RNA virus is more successful at 

becoming epidemic or pandemics. This is because 

the dsDNA is usually more stable and the reason for 

them begin stable is because they have DNA 

polymerase which it proof reads the replication, so 

anything a nucleotide is placed incorrectly the DNA 

Are Zoonotic Viruses a Major Threat? 
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polymerase can proofread and corrected. RNA on 

the other side are usually single stranded, which 

have a higher mutation rate because they don’t, they 

lack DNA polymerase so mutations occur 

commonly in the RNA viruses as compared to DNA 

viruses. This mutation allows the virus to transmit 

from species to species. 

 Talking about a case study that was carried in 

the trade cattle slaughtered at Tanga city abattoir. 

Infections that are naturally transmitted from 

vertebrates, animals to humans and vice versa are 

classified as zoonoses. In the livestock sector the 

different types of farm animals are capable of 

carrying a wide range of zoonotic pathogen. In the 

beef sector, zoonotic pathogens are normally present 

in slaughtered stock, raw hides/skin, blood, meat and 

the farm environments, but are often difficult to 

diagnose. Moreover, animals brought for slaughter 

into urban areas come from villages where disease 

control regimens are weak, uncoordinated and very 

often not available. Animal health delivery services 

in rural setting is hampered by remoteness, poor 

infrastructure and lack of qualified veterinary staff, 

inadequate transport, and insufficient funds to 

support surveillance operations or purchase reagents 

and drugs. The lack of veterinary services to these 

livestock-rearing areas poses a substantial riskof 

widespread occurrence of disease in the livestock 

population and concurrent human exposure to 

zoonotic disease agents. There is a further risk that 

many of the slaughtered animals brought to the 

abattoir may be harboring chronic or sub clinical 

infections which are rarely detected during routine 

ante-mortem examination. Zoonoses can be 

transmitted to humans by several routes that include: 

consumption of infected raw blood, milk and meat; 

by direct contact with infected animals through 

handling abortions, slaughters, dystocia and 

parturitions. However, most meat-borne zoonoses 

are acquired through the consumption of infected 

and under cooked blood and meat. The above 

diseases are of long-standing public health concerns, 

and are the most widely reported in the Tanzanian 

dairy and traditional cattle sectors. This study was 

conducted to generate epidemiological data to better 

understand the public health implication of zoonoses 

in slaughtered cattle in Tanga. 

 One another factor that controls the spread and 

strength of the zoonotic virus is that to what an 

extent the virus has undergoes a phenomenon called 

horizontal gene transfer with different species. From 

horizontal gene transfer it gets the ability to get 

potent to infect the other species. It probably gets on 

some plasmid DNA which would impart it that 

ability and make it potent enough to infect other 

species. For example, the current Coronavirus, 

previously infected bats, a part of the mammals. And 

now it can infect the human beings in every possible 

way, which are mammals too. It can be inferred after 

several researches and experimentations that the 

viruses evolve by horizontal gene transfer to gain 

access to infect the other species. And here, they 

become a threat! 

 The last factor that can be considered is the 

amount of exposure to animals of humans. Let’s take 

an example. China has the highest numbers of pigs 

and thus it has the highest number of pig derived 

flus in their country. The same amount of exposure 

occurs in the case of Coronavirus. The extreme 

exposure of the public to the bats from places such 

as the wet market, made it possible for the virus to 

have zoonosis in the human population. After 

witnessing this pandemic, we can only imagine the 

power of zoonotic viruses turning into a threat for 

human beings. As such, for already prevailing viral 

diseases such as HIV/AIDS, we till now don’t have 

a concrete cure, what can happen if a more 

threatening virus starts prevailing amongst us? One 

example of such a threat is already in front of our 

eyes! 
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 The World Health Organization has defined a 

pandemic as “an epidemic occurring worldwide, or 

over an extensive area, crossing international 

boundaries and usually affecting a large number of 

people.” In other words, a pandemic is the 

widespread of an infectious disease that affects not 

only the people of one country or continent but is a 

global concern. But how is any infectious disease 

declared as a pandemic? The World Health 

Organization set a framework of guidelines in 1999 

(last revised in 2009), that states the six phases based 

on which a disease can be declared a pandemic.  

 The Phase 1 is where no viruses are detected 

in animals that can cause a pandemic or possess a 

potential threat towards an emerging pandemic. This 

is the pre-pandemic situation, where the symptoms 

and occurrence are unknown.  

 Dating back to December of 2019, the point of 

origin of this coronavirus was said to be an animal 

source; more specifically bats from the 

genus Rhinolophus; from a seafood market in 

Wuhan city where along with seafood, wild species 

of animals were also sold. This is when COVID-19 

entered Phase 2, where an infectious virus 

disseminating amongst animals was transmitted on 

to humans. On 4thJanuary 2020, a cluster of 

pneumonia cases was reported in Wuhan, China. 

However, no deaths had been reported yet. This is 

when the coronavirus entered the Phase 3, where the 

infection can cause small sporadic cases that are not 

capable of triggering an outbreak at community 

level. The first case of the outbreak was reported on 

5thJanuary 2020. 

 On 22ndJanuary 2020, WHO issued a statement 

saying that there was evidence for the first human-to

-human transmission and by then COVID-19 had 

entered the Phase 4. Phase 4 is the borderline 

declaration for a pandemic where human-to-human 

transmission is first verified and it has the possibility 

of endangering the entire community. Any nation 

that detects the occurrence of this stage has to report 

to WHO for review. This phase determines an 

upscale rise in the risk factors and threats that a 

pandemic possesses. 

 On 13th January 2020, the first COVID-19 case 

outside of China was confirmed in Thailand. By 

30thJanuary 2020, 7818 cases were confirmed with 

82 cases being detected in 18 countries apart from 

China. The Phase 5 is the spanning of the outbreak 

in over two countries and its declaration is a strong 

signal that a pandemic is imminent and there is a 

short period of time to finalize the organization, 

communication, and implementation of the planned 

mitigation. Phase 6 is characterized by the 

widespread of the outbreak in one more country over 

and above to what is mentioned in the Phase 5. 

Hence, on 11thMarch 2020 WHO declared COVID-

19 as a global pandemic after noting all the reported 

cases in over 115 countries and the rising number of 

cases each day. A safety alert was sent out to all the 

nations to take the necessary precautions measure for 

the pandemic.  

 Various pathogenic microorganisms have been 

affecting us over the span of the past two decades 

and more. But each and every malady cannot be 

declared a pandemic just because of its ability to 

afflict a colossal mass. Effective introduction and 

implementation of the WHO Phases is crucial as it 

guides us as to what diseases can be categorized as a 

pandemic and whether the government should 

proclaim a health emergency or not.  

Keywords: WHO, Pandemic, Guideline, Outbreak, 

Phases 
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International Conference on
Eco- Health and Environmental
Sustainability (ICEES) 2020

Under the aegis of ‘Navrachana University Centre for Environment, Research and Innovation’
(NUCERI), Navrachana University hosted the “1st International Conference on Eco health and
Environmental Sustainability” (ICEES). Held in collaboration with the University of Calgary, Alberta,
Canada, during 24-26 February 2020, at Vadodara, India. Eco Health is an emerging field of study
researching how changes in the earth’s ecosystems affect human health. In addition to that, Eco
Health examines changes in the biological, physical, social and economic environments and relates
these changes to human health. With great delight, we invite participants, speakers, students,
delegates, and exhibitors from all over the world to this conference. This conference aims to discuss
and debate on the probable solutions to environmental problems, natural resource management,
pollution control and mitigation. Furthermore, to evaluate the impact of aquatic pollution on fauna
and flora and human health and epidemiology. The conference also aims to address the bioethical,
socioeconomic and regulatory aspects of environmental sustainability and the role of
biotechnologists & environmental Scientists in environmental protection. Environmental
Sciences provide an integrated quantitative and interdisciplinary approach to study the
Environmental systems and find solutions to resolve the problems associated with it for
sustainability. It is in this context the Navrachana University Centre for Environment, Research and
Innovation (NUCERI) was launched. To explore the issues, innovations and integrated approaches
towards environmental sustainability, conferences are of great relevance. The conference intends to
cover recycling, green energy, pollution control, coastal zone management, oceanography and many
other topics.
Here are some briefings of some of the lectures or talks:
1. Dr. Santosh Winkins- In his talk, he gave information about Endocrine Disrupting Chemicals and
their high abundance. He showed how BPA is responsible for upregulation of mRNA and its further
detrimental effects especially on endocrine glands. He showed how these chemicals can pass through
BBB, placenta, etc. and can have adverse health effects. For his experiments he used Zebra fish as his
model organism and showed us the results.
2. Dr. Matt Vijayan- Dr. Vijayan’s research mainly is focusing on the cellular and molecular
mechanisms which involve stress tolerance. Specifically, the goal is to discover novel cellular
signaling molecules and transduction pathways which are activated by stressors, revealing hormonal
regulation of these stress adaptive pathways, and the integration of these responses at the whole
animal level to regain homeostasis. One example shown was treating the zebrafish with venalfexine
and looked into the stress response pinning down the molecular mechanisms of stress response.
Venalfexine is antidepressant present in
sewage water thus looking for stress response on to fishes and also fish embryos exposed to it.
3. Prof. Rakesh Tyagi- In his talk, Prof. Rakesh Tyagi mainly talked about problem created by the
endocrine disruptor’s chemicals. There are epigenetic markers which define the destiny of the cells
and that is eroded when the Endocrine disruptor chemicals create an imbalance in that. Apart from
this, there is a transcriptional memory that is transferred from mother to the daughter cells during
the cell division and that is transferred through the Nuclear Receptors (NR) and the Endocrine
Disruptors bind to those receptors creating an anomaly in the normal functioning which might
result in cell proliferation.



Dr. Karan Rana, Assistant Professor: “The International conference (ICEES2020) was very informative
and beneficial for all attendees. Apart from the outstanding speakers, there was a good mix of different
topics presented and this was an excellent platform to share the work that has been done on Eco health
and Environmental Sustainability. I really enjoyed my time and was highly benefitted with the
conference. Looking ahead towards more such conferences.”
Shilpi Pillai, student of B.M.S. First Year:“As a part of the registration committee for ICEES 2020, we
acquired the skills of leadership, effective teamwork and articulate communication. Our team was led
by Dr.Krutika Abhyankar and Dr.Khushali Pandya, who patiently guided us throughout the conference
and helped us make kits as a token of appreciation for the participants and delegates. I will forever be
grateful for this opportunity which helped me develop a more wholistic personality.”
Mansi Thakkar, student of B.M.S. First Year:“ICEES 2020 was a huge success due to the great efforts put
in by different committees working together. I was a part of the registration committee, which played
an important role in teaching me the value of teamwork. The job at hand was managing the event and
keeping everything in check. I learnt the qualities of leadership and also the importance of
communication. The experience of being a part of this conference was Great.”
Zeshika Antala, student of B.M.S. Second Year.:“Eco Health and Environmental Sustainability “(ICEES)
2020 in association with University of Calgary, Canada hosted by Navrachana University Centre for
Environment Research and Innovation. I had taken part in catering committee, in which Dr. Rahul
Parikh was in-charge of the committee. Through this conference I had learn many things like Team
work and time management and Communication is very important among each other. It was very
knowledgeable experience with a great information regarding course. And an opportunity to enhance
our self.”
Anushka Shukla, student of B.M.S. Fourth Year:“It was indeed a great platform for young scientists like
us to meet people excelling in the field of science in this modern era. I participated and volunteered for
the conference and it was very good learning experience, I got to take interview of many of the
Scientists who are doing great in their respective fields and some of them even have their own start-
up. The panel-discussion during the conference was a must watch. Apart from being a place to gain
immense knowledge, this conference was also a place for the students and scientists to come together
and enjoy. At the end the 3rd edition of ingenious probers the magazine created by the students of
BioMed@NUV was released by all the dignitaries. It was proud moment for all the students of
Biomedical sciences and all the faculties guiding us. In all the whole experience of the conference was
really enriching and worth remembering, we all made lots of memories and gained immense
knowledge and experience.”

     Here, we have some volunteer experiences from who volunteered in the conference:
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GALLLERYGALLLERY
The Biomed Committee
with the dignitaries at the
inaugural of 3rd Issue on
the 1st International
Conference on Eco health
and Environmental
Sustainability

This semester Biomed
oraganised Phrenics Session
III.
This included the online talks
on Quality Assurance in PCR
Laboratories on 19 July 2020
and Vaccines by Aakash Sethi
on 12 August 2020

As a part of Holi celebrations the
BioMed Club and the ScienceIT
Club collectively made eco-
friendly colours using organic
materials. 
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Vasna - Bhayli Main Rd, Bhayli,
Vadodara, Gujarat 391410

@biomed_nuv @BioMedNUV2 BioMed_NUV BioMed NUV
Visit us on: https://biomedclubnuv.wordpress.com/
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