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Abstract 
Humans lack immunity to many pathogens that are common in animals. Covid-19 is a virus that is believed 

to have jumped from animals to humans and has caused a global pandemic within a short span of eight 

months. Societies are adapting to new lifestyle practices to prevent spread while research teams are 

racing to find a medical solution. In this research review article, I review the various mechanisms by which 

the virus is thought to infect humans, several pathways that are being pursued to find a vaccine, and 

prevalent treatments. 

I. Mechanism of Covid 19 
The coronavirus molecule consists of 4 different proteins, Nucleocapsid (N) protein, Membrane (M) 

protein, Spike (S) protein and Envelop (E). Each of these proteins perform a different function in entry, 

hijacking, and replication of the body cells. In order to enter your body, the S proteins on the virus binds 

itself to the ACE2 receptors (protein generating enzymes that regulate various body processes such as 

blood pressure and inflammation) which are present in the lungs, throat, and kidneys. Then, a serine 

protease called TMPRSS2 activates one of the major proteins present on the coronavirus, called the spike 

protein domain. Recent studies have shown that ACE2 and TMPRSS2 are present abundantly in the cornea 

of the eye and the nostril, which is why the eyes and the nose are major entry points for Covid-19. The 

virus then fuses itself onto the respiratory epithelium (the epithelial layer that lines the nose, mouth and 

trachea) and deposits its RNA, which is bound to the N protein. The cell starts to read the coded 

information of the RNA and starts to produce proteins that help in creating replica proteins of the virus.  

Organization and initiation of coronavirus assembly is done by the M protein, though the E protein also 

plays a vital role. 

Within minutes of coronavirus entering our body, our immune system spots the antigens present on the 

virus and sends macrophages to engulf the virus, leaving behind dendritic cells. These dendritic cells then 

activate another immune cell called T-cells (which are lymphocytes produced in the thymus gland). These 

T cells produce the protein cytokine, which act as molecular communicators and allow other immune cells 

to attack the virus. When the protein cytokine is produced in excess, immune cells start attacking not only 

the virus, but also healthy tissues. This is called a cytokine storm. Cytokine storms can result in blood clots 

throughout the body, which further leads to organ damage since all organs need to receive blood, and 

high fevers. Studies have shown that many Covid-19 patients’ deaths may be linked to cytokine storms.  

II. Methods of prevention  
Methods of prevention can be classified into two broad categories: lifestyle changes such as maintaining 

hygiene, and vaccine development and administration.  

Lifestyle changes by maintaining good hygiene includes coughing into your elbow or a tissue, washing 

your hands with soap for at least 20 seconds, wearing a mask to prevent aerosols from spreading, staying 



at least 6 feet away from people in public places, etc. To be effective these measures need to be practiced 

by the entire society which has proven to be impossible in every country that Covid-19 has affected so far. 

Many institutions are currently in the process of developing vaccines for Covid-19. Most are taking one of 

these three pathways: (a) mRNA vaccines (vaccine that contains RNA codes which when entering the host 

cell, initiate production of antibodies), (b) inactivated vaccines (vaccine that consists of inactivated 

pathogen particles), or (c) recombinant protein sub unit, which consists of only the disease-causing 

proteins (antigens) of the virus and (d)  Adenoviral vectors (use a weakened form of the adenovirus, a 

DNA virus, which causes colds in chimpanzees). 

For example, Moderna has created an MRNA vaccine. This method is promising since it’s inexpensive and 

can be mass produced easily. Moderna is currently on stage 3 of vaccine development.  

The Jenner Institute at Oxford University in collaboration with AstraZeneca has created a vaccine that uses 

modified version of the adenovirus found in chimpanzees. This vaccine has been found to lead to 

production of antibodies and T cells that fight off the virus. So far, no serious side effects have been 

observed and further trials should be starting in a few weeks. It is currently on its final phase of trials.  

Finally, Bharath Biotech has created COVAXIN, and inactivated vaccine developed from coronavirus 

strains. It has recently been approved for phase 2 and 3 testing. 

III. Methods of treatment 
Covid-19 has been treated effectively in patients without complications using general methods of 

treatment that are applicable for all viral infections. The key to success for this is that the patient has to 

be diagnosed during early stages of infection and isolated quickly.  

Existing antiviral treatments have also shown to be very effective in patients who do not respond to 

common antiviral treatments. Remdesivir, a common drug used to treat SARS and MERS, two earlier 

coronaviruses like Covid 19, and also Ebola has been proven to be effective. Research shows that this drug 

limits the spread of Covid 19 in the body. Studies done by both New England Journal of Medicine and The 

Lancet show that patients who received Remdesvir recovered from coronavirus faster.  

Another existing drug that is used is Chloroquine/ Hydroxychloroquine. Research has shown that this drug 

prevents cytokine storms of the immune system, which is a major cause for death in most Covid 19 

patients. Both Chloroquine and Hydroxychloroquine limit the coronavirus’ ability to replicate. 

Furthermore, Chloroquine decreases the capability of the ACE2 receptors in the body to bind to 

coronavirus.  

Lastly, treatment can be done using convalescent plasma, which is widely used to treat SARS and 

chickenpox. In this method, plasma, the clear component of blood containing antibodies, is taken from 

previous Covid-19 patient and transferred to the recipient. This treatment method is still undergoing 

experimentation and trial. A potential risk in this method is that the plasma could transmit other diseases 

and vectors such as HIV. 

IV CONCLUSION 
The challenge presented by the Covid-19 pandemic has been formidable and calls for use of many tools 

to fight the virus. Enforcement of lifestyle changes such as personal hygiene, and social distancing provide 



tactical tools to combat the spread of the virus. Long term and sustainable solutions through medical 

treatment and prevention are rapidly evolving and could potentially consist of the genetically engineered 

vaccine created by Moderna and the antiviral drug Remdesvir. I think that the vaccine created by Moderna 

is the most probable vaccine candidate since it has been successful in creating a strong immune response 

and preventing spread of the virus in the body. Out of all the vaccines being tested, it is in the farthest 

phase of trial. Since Remdesvir has  been proven to help Covid patients recover quickly and was also 

effective against similar viruses, it would make a good long term treatment method for patients.  

However, implementing the solution for the entire population will continue to be a challenge for several 

more years. 
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