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Abstract

     Since the pandemic began, India has confirmed more than 35 million cases and 50 lakh deaths 
(COVID19). The country has the second-highest number of Covid-19 infections in the world. As 
a result, vaccines that are both safe and effective required. The most widely used vaccinations in 
India are CoviShield and Covaxin. While the Serum Institute of India in Pune produces CoviSh-
ield, Covaxin is wholly designed, developed, and manufactured in India. CoviShield, a viral vector 
vaccine developed, it delivers spike proteins and mounts a tolerable immune response to a live 
virus using an adenovirus discovered in chimps, ChAD0x1. Covaxin is an inactivated coronavirus 
vaccine. India has reached the milestone of more than 1 billion vaccination doses. In addition, 
India achieves a world record by administering 2.5 million vaccines in a single day. The major 
goal of this research is to distinguish between the two most often used vaccinations in India, 
CoviShield and Covaxin. Also everyone in the public is aware of how it works, safe, effective and 
harmful it is. As a result of these vaccines, India plays a critical role in halting the coronavirus in 
the present and near future, perhaps saving millions of lives.
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Introduction 

     India has reached a milestone of 1 billion vaccination doses administered. India also establishes a new world record for the number 
of vaccines administered in a single day, at 2.5 billion. The major goal of this study is to distinguish between CoviShield and Covaxin, 
India’s two most popular vaccines. And they’re aware of how it works, how safe it is, how effective it is, and how harmful it is to the 
community. As a result of these vaccines, India plays a critical role in preventing the coronavirus in the present and near future, per-
haps saving the lives of millions of people [1, 2]. SARS-CoV-2 is a new and dangerous virus. Countries all around the world are com-
peting to find and implement potential preventative, therapeutic, and preventive strategies to reduce morbidity and mortality linked 
with this virus. 

     SARS-CoV-2 was first transmitted through the nose, and the virus soon moved to the lungs, exploiting the binding receptor Angio-
tensin-converting enzyme (ACE) 2 to infect epithelial cells. If the immune system fails to combat SARS-CoV-2 at this point, the virus 
spreads to the lungs, where it might cause death. 6 The ACE-2 receptor is located on the surface of a range of pulmonary and extra 
pulmonary cell types, including cardiac, renal, intestinal, and pancreatic cells, as well as endothelial cells7, which could explain why 
comorbid individuals have such severe conditions [2-5].

     COVID-19 has been treated with antiviral, antibacterial, antimalarial, and immunoglobulin’s, among other drugs, with varying de-
grees of success. The development of a COVID-19 vaccine is regarded an essential and critical component of global efforts to contain 
the Pandemic, and numerous businesses are working to develop a safe and effective vaccine [6, 7]. Vaccination is a cost-effective and 
risk-free method of protecting individuals against disease. It builds resistance to specific illnesses by utilizing one’s natural defensive 
mechanism. Vaccines instruct the human immune system to produce neutralizing antibodies in the same way that it does when it is 
exposed to a disease. These vaccinations, on the other hand, only contain weakened or destroyed viruses or bacteria that lack the 
ability to proliferate and cause disease. There is no danger of problems with these immunizations. The majority of vaccinations are 
administered via injection, however others are administered subcutaneously (under the skin), orally (such as Polio) or through the 
nose. It could take years to develop safe and effective vaccines. The manufacture of vaccines entails a number of time-consuming stag-
es that are guided by deliberate and measurable methodology [8, 9]. In January 2021, the Drug Controller General of India approved 
vaccines for restricted use in emergency situations in India: CoviShield vaccine and Covaxin [2, 10]. The mechanism of action, efficacy 
etc. of the Covid-19 vaccines, which have been approved by the DCGI in India for limited usage in emergency settings, will be examined 
in this review.

Covishield Vaccine 

     The University of Oxford collaborated with the British-Swedish business AstraZeneca to develop and test the ChAdOx1 nCoV-19 or 
AZD1222 coronavirus vaccine. A comprehensive clinical trial found that the vaccination provided substantial protection, with a 76 % 
overall effectiveness and their mechanism depicted in Figure 1 [11, 12].

Figure 1: Mechanism action of CoviShield.
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How the CoviShield vaccine work

     A Piece of the Coronavirus - The SARS-CoV-2 virus has proteins embedded in it that it uses to penetrate human cells. Vaccines and 
treatments based on these so-called spike proteins are an intriguing target. The vaccine developed by Oxford-AstraZeneca is based 
on the virus’s genetic instructions for constructing the spike protein. The Oxford vaccine, unlike the Pfizer-BioNTech and Moderna 
vaccines, stores the instructions in double-stranded DNA rather than single-stranded RNA [13, 14]. 

     DNA inside an Adenovirus (The DNA of an Adenovirus) - The gene for the coronavirus spike protein was inserted into an adenovirus 
by the researchers. Colds and flu-like symptoms are caused by adenoviruses, which are common viruses. The Oxford-AstraZeneca 
team utilized ChAdOx1, a modified variant of a chimp adenovirus. It has the ability to enter cells but not to multiply within them [15]. 
Adenovirus-based vaccines have been studied for decades, and AZD1222 is the result of that research. The first, a vaccine for Ebola 
developed by Johnson & Johnson, was authorized for broad use in July. Other diseases, such as H.I.V. and Zika, are undergoing advanced 
clinical trials [16]. The Oxford-AstraZeneca Covid-19 vaccine is more durable than Pfizer and Moderna’s mRNA vaccines. The adeno-
virus’s strong protein coat helps safeguard the genetic information within since DNA is not as brittle as RNA. As a result, the Oxford 
vaccination is no longer required to be frozen. When kept refrigerated at 38–46°F (2–8°C), the vaccination should survive at least six 
months [17].

     Entering a Cell - The adenoviruses bump into cells and latch onto proteins on their surface after being injected into a person’s arm. 
The virus is engulfed in a bubble by the cell, which pulls it within. Once inside, the adenovirus breaks free from the bubble and pro-
ceeds to the nucleus, the cell’s DNA storage chamber. The DNA of the adenovirus is pushed into the nucleus. Although the adenovirus 
can’t replicate itself, the coronavirus spike protein gene may be read by the cell and copied into a molecule called messenger RNA, or 
mRNA [1, 18].

     Building Spike Proteins - The cell’s molecules read the mRNA’s sequence and begin constructing spike proteins after it leaves the 
nucleus. Some of the cell’s spike proteins make spikes that migrate to the cell’s surface and stick out their tips. Some of the proteins 
are also broken down into pieces by the vaccinated cells, which they present on their surface. The immune system can then recog-
nize these protruding spikes and spike protein fragments. By activating the cell’s warning systems, the adenovirus also activates the 
immune system. The cell sends out warning signals to surrounding immune cells, causing them to activate. The Oxford-AstraZeneca 
vaccine causes the immune system to react more forcefully to the spike proteins by heightening this alert [19].

     Spotting the Intruder (Detection of the Intruder) - When a vaccinated cell dies, the debris contains spike proteins and protein 
fragments that can be picked up by an antigen-presenting cell, a type of immune cell. The cell’s surface is covered in spike protein 
fragments. When other cells known as helper T cells recognize these pieces, they can raise an alarm and assist other immune cells in 
fighting the infection [1].

     Making Antibodies - Other immune cells, known as B cells, may come into contact with coronavirus spikes on vaccinated cells’ sur-
faces or free-floating spike protein fragments. A few B cells might be able to latch on to the spike proteins. These B cells will proliferate 
and produce antibodies against the spike protein if they are activated by helper T cells [20].

     Stopping the Virus (Virus Elimination) - Antibodies can bind to coronavirus spikes, marking them for destruction and preventing 
infection by preventing the spikes from adhering to additional cell [1, 21].

     Killing Infected Cells - Antigen-presenting cells can also trigger a type of immune cell known as a killer T cell, which will look for and 
destroy any coronavirus-infected cells with spike protein fragments on their surfaces.

Side effects

     Common - Where the injection is given, there may be swelling or redness, fever, body pain, headache, nausea, or vomiting.

     Rare - Abdominal pain, pain in limbs, shortness of breath, thrombocytopenia [22].



PriMera Scientific Medicine and Public Health                                                                                                                                    https://primerascientific.com/psmph

Review on CoviShield and Covaxin Vaccine against Covid-19 53

     Efficacy - The Covishield chAdOx1-S [recombinant] vaccine shows 70.4 % efficacy against the SARS-CoV-2 Covid 19 disease. The 
Covishield vaccine has been proved its efficiency and effectiveness in real worldwide and also has a significant health impact on the 
public in terms of lowering infection, hospitalization, and also death [23]. 

     Storage condition - It can be stored in the refrigerator at temperatures between +2˚C to +8˚C. Multi-portion vials should be used as 
soon as feasible after opening, preferably within 6 hours if stored between 2˚C to 25˚C [22, 24].

Covaxin Vaccine

     Covaxin is an inactivated coronavirus vaccine developed by the Indian company Bharat Biotech in collaboration with the National 
Institute of Virology and the Indian Council of Medical Research. On Jan. 3, India approved the vaccine for emergency use, and sub-
sequent testing revealed that it has a 77.8% effectiveness rate their mechanism of action graphically represent in Figure 2 [25, 26].

Figure 2: Mechanism action of Covaxin.

     How the Covaxin vaccine work - Covaxin works by instructing the immune system to produce antibodies against the coronavirus 
SARS-CoV-2. Antibodies bind to viral proteins like the spike proteins that pepper the virus’s surface [27]. Bharat Biotech used a coro-
navirus sample isolated by India’s National Institute of Virology to make Covaxin [28, 29]. 

     Killing the Virus (Virus Elimination) - After mass-producing coronaviruses, the researchers utilized a chemical called beta-propiolac-
tone to douse them. By binding to the coronaviruses’ genes, the chemical rendered them inactive. Coronaviruses that had been inac-
tivated could no longer multiply. However, their proteins, including spike, were unaffected. The researchers then took the inactivated 
viruses and blended them with a little amount of an adjuvant, which is an aluminum-based chemical. Adjuvants improve the immune 
system’s reaction to a vaccine by stimulating it [30, 31].

     Prompting an Immune Response (Prompting an Immune Response) - Covaxin can be injected into the arm without developing Covid-19 
since the coronaviruses in it are dead. Some of the inactivated viruses are swallowed by an immune cell called an antigen-presenting 
cell once inside the body. The coronavirus is torn apart by the antigen-presenting cell, which then displays some of the fragments on its 
surface. The fragment could be detected by a type of T cell known as a helper T cell. The T cell becomes activated and can help recruit 
other immune cells to respond to the vaccine if the fragment fits into one of its surface proteins [32, 33].

     Making Antibodies (Antibody Production) - A type of immune cell known as a B cell may also come into contact with the inactivated 
coronavirus. Surface proteins on B cells come in a wide range of shapes, and a few of them might be the proper shape to latch onto the 
coronavirus. When a B cell binds to a virus, it can drag some or all of the virus inside, resulting in coronavirus fragments on its surface 
[34, 35]. A coronavirus-activated helper T cell can latch on to the same fragment. The B cell is also stimulated when this happens. It 
multiplies and produces antibodies that are identical in form to their surface proteins [36, 37].
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     Stopping the Virus - The immune system can respond to a live coronavirus infection after being vaccinated with Covaxin. Antibodies 
produced by B cells bind to invaders. Antibodies against the spike protein can stop the virus from infecting cells. Antibodies of different 
types may be able to stop the virus in different ways [38, 39].

Side effects

     Common - Injection site pain, fatigue, headache, fever, muscle pain.

     Rare - Joint pain, Flu-like symptoms, Digestive problems [40].

     Efficacy - On the basis of a report from a phase 3 efficacy, safety, and immunogenicity clinical trial of Covaxin BBV152, a whole virion 
inactivated SARS-CoV-2 vaccine. The Covaxin vaccine shows 77.8% efficacy against the SARS-CoV-2 Covid 19 disease [41, 42].

     Storage condition - It can be kept in the fridge at temperatures ranging from +2˚C to +8˚C, making it excellent for vaccination cold 
chains [22, 43].

Conclusion

     Epidemiological studies must be conducted in order to provide a clear endpoint for measuring vaccine efficacy. According to avail-
able and represented in Table 1 data, both vaccines to induce neutralizing antibodies with a wide range of coverage, which has also 
shown sufficient efficacy in overall old as well as new variants in the prevention of Covid-19 and has not been associated with serious 
adverse events; however, considering new variants, additional research may be required. The main goal of vaccination is to reduce 
deaths, protect the health-care system, and finally, control disease transmission. This can only be accomplished if a larger number of 
people are vaccinated with locally available Covid-19 vaccine and have self-awareness about disease transmission prevention. Even 
after vaccination, wearing a mask, keeping a safe distance, washing hands frequently, and avoiding crowds are still the best ways to 
avoid SARS-CoV-2 infection.

Name of 
Vaccine

Type of antigen \
Vector

Doses and Interval Efficacy Storage Condi-
tion

References

CoviShield Viral vector 2 doses, 4-12 weeks 70.4% +2˚C to +8˚C [14, 22, 23, 44] 
Covaxin Inactivated virus 2 doses, 4 weeks 77.8% +2˚C to +8˚C. [22, 25, 41]

Table 1: Evaluation of CoviShield and Covaxin vaccine authorized in India.
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