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Description

Overview of live attenuated vaccines
In order to make disease-causing organisms, such as viruses or 

bacteria, nonpathogenic or considerably less virulent while still 
having the capacity to elicit an immune response, attenuated live 
vaccines are produced. For many years, these vaccines have 
formed the mainstay of immunisation campaigns and have been 
essential in preventing a wide range of infectious diseases. An 
overview of the idea and properties of attenuated live vaccines is 
provided below:

The attenuation  principle:  To lessen a pathogen's pathogenicity, 
attenuation entails laboratory modifications. This is usually 
accomplished by selecting variations with a lower potential to cause 
disease through serial passages in animal hosts or cell culture. 
When these variations stop being able to cause serious sickness, 
given in the form of a vaccination.

Live but weakened: Attenuated live vaccines employ live 
microorganisms, as opposed to inactivated vaccinations, which use 
killed or inactivated pathogens. The capacity of these living viruses 
to spread illness is, however, severely diminished. In people with a 
functioning immune system, they usually do not cause disease, yet 
they can still infect and proliferate within the host.

Mimicking natural infection:  Compared to other vaccination 
forms, attenuated live vaccines more closely resemble natural 
illnesses. They multiply inside the host, resulting in a strong and 
persistent immunological response. This immune response offers a 
more comprehensive and long-lasting defense against the virus by 
triggering cellular immunity and producing antibodies.

Robust and durable immunological memory: Attenuated 
vaccinations frequently elicit a robust and enduring immunological 
memory. This indicates that the immune system is still capable of 
identifying and reacting quickly to a wild-type pathogen exposure 
year after vaccination.

    Attenuated live vaccine examples: The Measles, Mumps, and 
Rubella (MMR) vaccine, the Oral Polio Vaccine (OPV),the yellow

fever vaccine, and the tuberculosis vaccine (BCG) are a few well-
known examples of attenuated live vaccinations. The global incidence 
of these diseases has decreased in large part due to these 
immunisations.

Issues and concerns:  Although attenuated live vaccines offer 
numerous benefits, they also present certain issues. They might not 
be safe for people with compromised immune systems because 
there's a chance the compromised pathogen will make them sick. 
The possibility of the attenuated virus returning to a more virulent 
form also exists, but it is uncommon and rigorously watched during 
vaccine development.

Ongoing research: Scientists are still looking into attenuation 
techniques and developing attenuated vaccines to treat a variety of 
infectious disorders. These initiatives seek to maximise the advantages of 
live vaccinations while striking a balance between safety and efficacy.

In summary, attenuated live vaccines are an essential part of 
immunisation regimens because they closely mimic natural 
illnesses and offer efficient protection against infectious diseases. 
Research in the field of immunisation continues to centre on them 
because of their discovery and application, which have been crucial 
in lowering the burden of numerous diseases.

Creation of live attenuated vaccines by gene erasure
A kind of vaccinations known as "attenuated live vaccines" is 

produced by reducing the pathogen's severity while preserving its 
capacity to elicit an immune response in this example, a virus. 
Because these vaccines closely resemble natural diseases, they 
frequently trigger robust and enduring immune responses without 
actually spreading disease. This makes them highly effective.

In this case, eliminating particular genes from a pathogenic virus 
like MGF505-7R and H240R can accomplish a number of goals:

Safety: The virus is less able to infect those who have had 
vaccinations because genes that increase the virus's virulence or 
pathogenicity have been eliminated. This improves the vaccine's 
safety profile.
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   Nonetheless, there are obstacles and factors to take into account 
when creating attenuated live vaccines, such as making sure that 
the removed genes don't negatively impact the vaccine's protective 
properties or aren't necessary for vaccine replication. Thorough 
preclinical and clinical research

is necessary to evaluate the effectiveness and safety of these 
vaccinations.

In conclusion, a potential direction in vaccine research is the idea 
of simultaneously eliminating multifunctional genes to produce 
attenuated live vaccine candidates. With less chance of side effects, 
it could lead to safer and more effective vaccinations to prevent viral 
illnesses. But for such an approach to be successful, thorough 
scientific research and confirmation are needed.
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• Immunogenicity: These deleted genes may encode proteins
that elicit robust immunological responses in addition to being
linked to virulence. When these genes are deleted, the virus may
become weaker but still elicit a strong immunological response.

• Stability: The vaccination strain can be stabilised by deleting
particular genes, which lowers the possibility that the virus would
eventually revert to a more virulent form.

• Efficacy: Researchers can balance safety and efficacy to build
a vaccine that elicits protective immunity without disease by
carefully choosing which genes to delete.
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