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ABSTRACT: Coronaviruses are a large family of viruses that can cause illness in 

animals and humans. These viruses are zoonotic, meaning they can be transmitted 

between animals and people. The outbreak of the coronavirus disease, also known as 

COVID-19, in late 2019 has had a significant impact on the world, spreading rapidly 

across countries and causing widespread illness and death. Coronaviruses are 

characterized by their crown- like spikes, which can be seen under an electron 

microscope, hence their name "corona." The symptoms can range from mild to severe, 

and in some cases, it can be fatal. Common signs of infection include fever, cough, 

shortness of breath, fatigue, and body aches. The virus primarily spreads through 

respiratory droplets generated when an infected person coughs, sneezes, or talks. It can 

also spread by touching surfaces contaminated by the virus and then touching the face, 

mouth, or eyes. As of now, there is no specific treatment for COVID-19, although 

various vaccines have been developed and are being distributed worldwide to mitigate 

the impact of the virus. The COVID-19 pandemic has brought about numerous 

challenges across the globe. Governments have implemented strict measures such as 

lockdowns, travel restrictions, and mask mandates to limit transmission and prevent 

healthcare systems from becoming overwhelmed. The pandemic has also highlighted 

the importance of public health practices such as hand hygiene, social distancing, and 

wearing masks. As scientists and researchers continue to study coronaviruses, efforts 

are being made to develop effective treatments and preventive measures to tackle future 

outbreaks. The ongoing pandemic serves as a reminder of the need for global 

cooperation and preparedness against infectious diseases. 
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INTRODUCTION 

Coronaviruses (CoVs) have traditionally been 

regarded as insignificant pathogens, causing illnesses in 

mammals and birds. However, in humans and birds, they 

can lead to respiratory tract infections that range from mild 

to fatal.1 CoVs are the largest group of viruses responsible 

for respiratory and gastrointestinal infections. 

Morphologically, CoVs are enveloped viruses that contain 

non-segmented positive- sense, single-stranded ribonucleic 

acid (RNA).2 In humans, mild cases of CoVinfections 

manifest as common colds, which can also be caused by 

other viruses, primarily rhinoviruses. On the other hand, 

more severe forms of CoV infections can result in diseases 

such as SARS, MERS, and COVID-19.3 In livestock like 

cows and pigs, CoVs cause diarrhea, while in mice, they 

induce hepatitis and encephalomyelitis.4 From the animals 

to humans can occur through direct contact with infected 

animals or through the consumption of contaminated 

animal products. It is crucial to implement strict hygiene 

measures and surveillance systems to prevent the spread of 

CoVs and mitigate the potential risks they pose to both 

animal and human health.5 

 

History 

The history of the coronavirus dates back to the 

1930s when scientists first identified a group of viruses that 

caused respiratory diseases in animals.6 Fast forward to 

2002, the world witnessed the emergence of severe acute 

respiratory syndrome (SARS), caused by a novel 

coronavirus known as SARS-CoV. This outbreak, 

originating in China, spread to over 20 countries, affecting 

thousands of individuals and causing hundreds of deaths.7 

Moreover, in 2012, the Middle East Respiratory Syndrome 

(MERS) outbreak occurred, also caused by a coronavirus 

originating from Saudi Arabia. These events set the stage 

for the recent COVID-19 pandemic, caused by a novel 

strain known as SARS- CoV-2.8 The disease quickly spread 

globally, leading to millions of infections and deaths, 

devastating healthcare systems, and triggering a wide range 

of economic and social consequences. The history of 

coronaviruses is characterized by sporadic but significant 

outbreaks, emphasizing the need for enhanced surveillance, 
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preparedness, and global cooperation to effectively address 

future threats.9 

 

Coronavirus Genome and Structure 

The coronavirus, also known as SARS-CoV-2, is 

an enveloped, positive-sense RNA virus that belongs to the 

family Coronaviridae. Its genome consists of a single-

stranded RNA molecule, of approximately 30,000 base 

pairs in length, which encodes several structural and non-

structural proteins. The genome is arranged into several 

open reading frames (ORFs), each responsible for the 

synthesis of a specific protein. These proteins play crucial 

roles in the viral life cycle, including virus entry, 

replication, assembly, and release.10 The genome structure 

of the coronavirus is highly complex and organized. It starts 

with a 5' untranslated region (UTR) followed by the ORF1a 

and ORF1b, also referred to as the replicase gene. These 

two ORFs produce two large polyproteins, pp1a and pp1ab, 

which are then further processed by viral proteases into 16 

non-structural proteins (NSPs).11 These NSPs form the 

replicase complex responsible for genome replication and 

other critical functions within the virus. The remaining 

genome encodes the structural proteins such as the spike 

(S), envelope (E), membrane (M), and nucleocapsid (N) 

proteins, as well as accessory proteins that play various 

roles in viral pathogenesis. Understanding the genome and 

structure of the coronavirus is essential for the development 

of effective therapeutic interventions and vaccines against 

this devastating viral infection.12 

 

Classification 

The classification of coronaviruses is based on a 

variety of factors that encompass their genetic makeup, 

antigenic properties, and biological characteristics. 

Currently classified into four genera, namely 

Alphacoronavirus, Beta coronavirus, Gamma coronavirus, 

and Delta coronavirus, these diverse viruses are further 

divided into several distinct species.2 Specifically, the Beta 

coronavirus genus is subdivided into lineages A, B, and C, 

with the latter containing the notorious severe acute 

respiratory syndrome coronavirus (SARS-CoV), Middle 

East respiratory syndrome coronavirus (MERS-CoV), and 

the recently emerged and highly contagious SARS-CoV-2 

causing the ongoing COVID-19 pandemic.13 Although 

sharing common traits, the classification of coronaviruses 

allows for a comprehensive understanding of their 

pathogenicity, transmission dynamics, and potential 

vaccine and therapeutic development, laying the foundation 

for effective global public health responses.14 

 

Transmission 

Coronaviruses constitute a vast family of hundreds 

of viruses. The transmission of coronaviruses involves an 

intricate interplay of biological and environmental factors. 

Primarily, these viruses infect animals, including bats, 

chickens, camels, and cats. On rare occasions, a virus that 

infects one species can undergo mutations that enable it to 

infect another species. This phenomenon is known as 

"cross-species transmission" or "spillover".4 

Coronaviruses, including the recent SARS-CoV-2, 

primarily spread through respiratory droplets generated by 

infected individuals during activities such as coughing, 

sneezing, and talking. These droplets can infect nearby 

individuals who come into close contact, typically within a 

distance of about six feet.15 Moreover, recent studies 

suggest that aerosol transmission of smaller virus-

containing particles may also occur in specific 

circumstances, particularly in poorly ventilated indoor 

settings. Additionally, fomite transmission, where 

individuals touch contaminated surfaces and then touch 

their face, is considered a potential but less common route 

of infection.16 Overall, understanding the mechanisms and 

modes of transmission is crucial for implementing effective 

preventive measures, such as maintaining physical 

distancing, practicing good hand hygiene, wearing masks, 

optimizing ventilation systems, and regularly disinfecting 

surfaces.17 The interaction between the coronavirus spike 

protein and its corresponding cell receptor plays a crucial 

role in determining the tissue tropism, infectivity, and 

species variation of the released virus.18 Epithelial cells are 

primarily targeted by coronaviruses. Human coronaviruses 

infect the epithelial cells of the respiratory tract, while 

animal coronaviruses generally infect the epithelial cells of 

the gastrointestinal (GI) tract.19 

 

Pathogenesis 

The pathogenesis of coronaviruses involves 

multiple steps, starting with viral entry into the host's cells. 

Studies have shown that coronaviruses primarily target cells 

expressing angiotensin-converting enzyme 2 (ACE2) 

receptors, which act as a gateway for viral entry. Once 

inside the host cells, coronaviruses utilize their spike (S) 

proteins to bind with the ACE2 receptors, facilitating fusion 

between the viral envelope and the host cell membrane.20 

After viral entry, the coronaviruses undergo replication and 

transcription within the host cells. This process leads to the 

production of viral proteins and the assembly of new viral 

particles, which are then released from the infected cells to 

infect adjacent cells or spread to other individuals. The 

release of inflammatory mediators and cytokines during 

infection contributes to the pathogenesis of coronaviruses, 

leading to tissue damage, inflammation, and in severe cases, 

organ dysfunction.14 Moreover, the ability of some 

coronaviruses to evade the host's immune response further 

enhances their pathogenicity.21 

 

Infections in Human 

Following infection, a wide range of symptoms 

may manifest, ranging from mild and asymptomatic cases 

to severe respiratory distress and multi-organ failure. 

Vulnerable populations, such as the elderly and those with 

pre-existing medical conditions, are at a higher risk of 

developing severe symptoms and complications.9  

 

Infections in Human are as Follows: 

Common Cold 

The common cold, caused by a family of viruses 

known as coronaviruses, poses a significant global concern 

which merits scholarly attention. While often regarded as 

mild, this widespread infectious disease should not be 
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underestimated due to its capacity to afflict populations 

worldwide.22 With symptoms including sneezing, 

coughing, and fever, the coronavirus-driven common cold 

poses a relentless challenge to public health systems (15). It 

is crucial to recognize the impact of this seemingly 

innocuous ailment and contribute to the advancement of 

knowledge surrounding its prevention, treatment, and 

management. 

 

Severe Acute Respiratory Syndrome (SARS) 

Severe acute respiratory syndrome (SARS) is a 

viral respiratory illness caused by a coronavirus known as 

SARS-CoV. First identified in 2002 in the Guangdong 

Province of China, SARS quickly spread to over two dozen 

countries, causing a global epidemic.23 The disease 

primarily affects the respiratory system, leading to severe 

respiratory distress and in some cases, organ failure. SARS 

is transmitted through respiratory droplets when an infected 

person coughs or sneezes or through direct contact with 

contaminated surfaces.24 The incubation period for SARS is 

typically between 2 to 7 days, during which an individual 

may remain asymptomatic but contagious. While efforts to 

contain the spread of SARS and develop effective 

treatments have improved since the initial outbreak, its 

potential for rapid transmission and high mortality rate 

make it a significant concern for global health authorities.13 

 

Middle East Respiratory Syndrome (MERS) 

Middle East respiratory syndrome (MERS) is a 

highly infectious and potentially fatal disease caused by a 

coronavirus. This viral respiratory illness was first reported 

in Saudi Arabia in 2012 and has since spread to several 

other countries.25 Similar to other coronaviruses, MERS is 

believed to have originated in animals and then transmitted 

to humans. While there have been sporadic cases of MERS 

around the world, the majority of reported cases have been 

in the Middle East, particularly Saudi Arabia and the United 

Arab Emirates.26 MERS is of great concern due to its high 

fatality rate and its potential to cause large-scale outbreaks. 

The symptoms of MERS are similar to those of other 

respiratory illnesses and may range from mild to severe. 

Patients typically experience fever, cough, and shortness of 

breath, which may progress to severe pneumonia and even 

respiratory failure.27 Although the exact source and 

transmission routes of MERS remain uncertain, dromedary 

camels have been identified as carriers of the virus, 

suggesting that direct or indirect contact with these animals 

may be a possible mode of transmission to humans.28 

 

Coronavirus Disease 2019 (COVID-19) 

Coronavirus disease 2019 (COVID-19) has 

emerged as a global health crisis, unparalleled in recent 

history. This novel respiratory illness, caused by Severe 

Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-

2), was first identified in Wuhan, China in December 2019. 

Since then, it has rapidly spread across the globe, leading to 

millions of infections and hundreds of thousands of deaths.8 

COVID-19 primarily spreads through respiratory droplets 

when an infected individual coughs, sneezes, or talks, 

making it highly contagious. The virus presents a wide 

range of symptoms, from mild flu-like symptoms to severe 

respiratory distress, often requiring hospitalization and 

intensive care.29 The pandemic has compelled governments 

worldwide to implement strict containment measures, 

including nationwide lockdowns, travel restrictions, and 

social distancing protocols, to slow down the virus's 

transmission and prevent healthcare systems from 

becoming overwhelmed.30 The risk of transmission depends 

on the type of exposure. It varies based on the duration of 

exposure, the use of preventive measures, and individual 

factors such as the amount of virus in respiratory 

secretions.31 Multiple studies have identified a high genetic 

similarity between SARS- CoV-2 and coronaviruses found 

in horseshoe bats, suggesting that they were the original 

hosts of the virus.32, 33 However, the exact mechanism 

through which the virus was transmitted to humans remains 

unknown. Investigation efforts have focused on animal 

markets, with evidence suggesting that an intermediate 

host, such as the pangolin, may have played a role in 

amplifying and transmitting the virus to humans.34 The 

devastating impact of COVID-19 extends beyond the realm 

of public health, cascading into unprecedented economic 

and sociopolitical consequences. The pandemic has 

disrupted global supply chains, causing a significant 

economic downturn 

and massive job losses in various sectors.35 

 

Diagnosis of Coronavirus 

There are several diagnostic methods used to 

identify coronaviruses, including COVID- 19. The most 

common and reliable method is the RT-PCR test, which 

detects the genetic material of the virus using a lab 

technique called reverse transcription polymerase chain 

reaction (RT-PCR). A health care professional collects a 

fluid sample by inserting a long nasal swab 

(nasopharyngeal swab) into the nostril and taking fluid from 

the back of the nose, or by using a shorter nasal swab (mid-

turbinate swab) or a very short swab (anterior nares swab).36 

Another diagnostic method is the antigen test, which detects 

certain proteins in the virus. Using a long nasal swab to get 

a fluid sample, some antigen tests can produce results in 

minutes.37 

 

Prevention and Treatment 

The prevention and treatment of the coronavirus, 

also known as COVID-19, are vital in curbing the spread 

and minimizing the impact of this global pandemic. Firstly, 

prevention measures have played a crucial role in 

containing the virus. Public health guidelines such as hand 

hygiene, wearing face masks, practicing social distancing, 

and frequent sanitization have been emphasized to reduce 

the transmission of the virus.38 Additionally, widespread 

vaccination campaigns have been launched to provide 

immunity against COVID-19. Vaccines have proven to be 

effective in preventing severe illness, hospitalization, and 

death caused by the virus.39 Furthermore, timely testing, 

contact tracing, and isolation measures are necessary to 

identify and contain potential outbreaks, ultimately 

preventing the further spread of the disease.40 In terms of 

treatment, early detection of COVID-19 cases is vital to 
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ensure timely and appropriate treatment. Various antiviral 

drugs, such as Remdesivir, have been authorized to treat 

hospitalized patients with severe symptoms.41 Additionally, 

supportive care, such as oxygen therapy for respiratory 

distress, is crucial in managing severe cases. Innovative 

treatments like monoclonal antibody therapy have shown 

promising results in reducing the severity of symptoms and 

preventing hospitalization in high-risk individuals.42 

Research is ongoing to develop more effective therapies, 

including the use of convalescent plasma and immune-

based treatments. Overall, a combination of preventive 

measures and efficient treatment strategies play a 

significant role in combating COVID-19 and protecting the 

global population from this highly contagious virus. 

 

Global Efforts and Research 

Scientists and healthcare professionals from 

around the world are working tirelessly to understand the 

virus, develop effective treatments, and create vaccines. 

This collective effort has led to a wealth of knowledge about 

the virus's transmission, symptoms, and impact on the 

human body.43 Additionally, international cooperation has 

facilitated the sharing of data, resources, and best practices 

to better equip countries in their fight against the pandemic. 

These global efforts and research are crucial in controlling 

the spread of the virus, mitigating its devastating effects, 

and ultimately finding a lasting solution to this global health 

crisis.44 

 

CONCLUSION 
In conclusion, coronavirus diseases, particularly 

COVID-19, have presented substantial challenges for 

human health and society at large. With the constant 

developments in the understanding of the virus and the 

measures taken to combat it, it is essential to stay updated 

on the latest information and guidelines provided by 

reputable health organizations and authorities. By staying 

informed, individuals can make informed decisions 

regarding personal protective measures, preventive actions, 

and any necessary adjustments to their daily routines. 

Additionally, being well-informed enables individuals to 

effectively contribute to the efforts aimed at curbing the 

spread of the virus, fostering a stronger and more unified 

response within their communities and beyond. By staying 

informed and adhering to public health guidelines, we can 

collectively contribute to overcoming this global crisis and 

work towards a healthier future. 
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