Popular Article

Vol.2 Issue 7 July 2023, Page: 567-569

Trained Immunity: The Hidden Power of Our
Immune Memory

Naveen Kumar?!, Pradeep Makawana?, Devendra Pateer?
! Assisstant professor, Department of veterinary & animal husbandry extension Education, Arawali
veterinary college, Sikar
2Veterinary officer, Govt Veterinary Hospital Lambiya Pali
3PhD scholar Division of Parasitology IVRI, Bareilly
https://doi.org/10.5281/zenodo.8193480

Introduction

When we think of the immune system's defense against infections, we often associate it with
the adaptive immune response and the production of antibodies. However, there is another
fascinating aspect of immunity called "trained immunity," which empowers our immune system to
remember past encounters with pathogens. Trained immunity, also known as innate immune memory,
is an exciting area of immunology research that is challenging our understanding of how the immune
system works.
What is Trained Immunity? Trained immunity is a recently discovered phenomenon that enhances
the responsiveness of the innate immune system to future infections. Unlike the adaptive immune
response, which relies on specialized immune cells called lymphocytes, trained immunity involves a
"reprogramming" of certain innate immune cells, such as monocytes, macrophages, and natural killer
cells, after encountering specific pathogens or vaccines.
How Does Trained Immunity Work? When these innate immune cells encounter a pathogen or are
exposed to certain vaccines, they undergo a process of epigenetic reprogramming. This
reprogramming leads to long-lasting changes in the expression of certain genes, resulting in enhanced
responses to subsequent infections. In other words, the immune cells "remember" the previous

encounter and become better equipped to fight off similar infections in the future.
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Examples of Trained Immunity
Bacillus Calmette-Guérin (BCG) Vaccine

The BCG vaccine, used to protect against tuberculosis, has been found to induce trained
immunity. It enhances the innate immune response, providing protection not only against
tuberculosis but also against other infections.
Beta-Glucan Exposure

Beta-glucan, a component found in certain fungi, has been shown to trigger trained immunity.
Exposure to beta-glucan primes the innate immune system for faster and stronger responses to
subsequent infections.
Advantages of Trained Immunity
Rapid Response

Trained immunity allows the immune system to respond more rapidly to recurrent infections.
This "memory" function of the innate immune system can be critical during outbreaks or seasonal
infections.
Protection Beyond Specific Pathogens

Trained immunity can offer broader protection beyond the specific pathogen or vaccine
encountered. This phenomenon could be harnessed to develop novel vaccine strategies.
Challenges and Future Directions

While trained immunity offers exciting possibilities, there are still challenges to overcome.
The long-term consequences and potential side effects of enhanced innate immune responses need
further investigation. Additionally, the factors that regulate the strength and duration of trained
immunity are not yet fully understood.
Conclusion

Trained immunity is a remarkable aspect of the immune system that extends our
understanding of how we defend ourselves against infections. This innate immune memory has the
potential to revolutionize vaccine development, offering new avenues to protect against infectious
diseases and possibly even chronic conditions. As research in this field continues to unfold, trained
immunity is likely to become an integral part of our arsenal in the fight against pathogens, helping

us stay one step ahead of the ever-evolving microbial world.
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