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Introduction
Tuberculosis (TB) remains a significant global health burden, with 

approximately 10 million new cases reported annually. The emergence of 
drug-resistant strains, coupled with the limitations of current treatment options, 
underscores the urgent need for novel therapeutic strategies. In recent years, 
there has been growing interest in exploring alternative approaches such as 
the use of lytic proteins and bacteriophages for TB treatment. This article aims 
to provide an exploratory review of the potential of these agents in combating 
TB [1]. Lytic proteins are enzymes produced by bacteriophages to degrade 
bacterial cell walls, facilitating the release of progeny phages. These proteins 
exhibit potent bactericidal activity and have shown promise as antimicrobial 
agents against a wide range of bacterial pathogens, including Mycobacterium 
tuberculosis.

Description 
Lytic proteins target specific components of the bacterial cell wall, such 

as peptidoglycan, leading to cell lysis and death. This mechanism offers a 
distinct advantage over conventional antibiotics, as it reduces the likelihood of 
inducing resistance. Studies have demonstrated synergistic effects between 
lytic proteins and conventional TB drugs, enhancing their efficacy against drug-
resistant strains. This synergism suggests that lytic proteins could be used 
as adjunctive therapy to improve treatment outcomes. Unlike some antibiotics 
that can cause adverse effects in patients, lytic proteins are highly specific to 
bacterial cells, minimizing the risk of toxicity to host tissues. This characteristic 
makes them potentially safer alternatives for TB treatment [2].

Bacteriophages are viruses that specifically infect and replicate within 
bacterial cells. They have garnered attention as potential antimicrobial agents 
due to their ability to target and kill bacteria, including Mtb. Bacteriophages 
exhibit exquisite specificity for their bacterial hosts, enabling targeted killing of 
Mtb while sparing beneficial microbiota. This specificity reduces the likelihood 
of disrupting the host's normal microbial flora, which is crucial for maintaining 
health. Bacteriophages co-evolve with their bacterial hosts, leading to the 
continual emergence of phage variants with enhanced infectivity and lytic 
activity. This evolutionary arms race could potentially overcome bacterial 
resistance mechanisms, making bacteriophages valuable allies in the fight 
against drug-resistant TB. Mtb often forms biofilms, which confer increased 
resistance to antibiotics and host immune defenses. Bacteriophages have 
demonstrated the ability to penetrate and disrupt biofilms, making them 
promising candidates for combating persistent TB infections [3].

The regulatory approval process for novel antimicrobial agents, including 
lytic proteins and bacteriophages, can be lengthy and complex. Overcoming 
regulatory hurdles is essential for translating promising preclinical findings 
into clinical applications. Immunogenic responses against lytic proteins and 
bacteriophages, as well as concerns regarding their pharmacokinetic profiles, 
may pose obstacles to their clinical utility. Further research is needed to 
address these challenges and optimize their therapeutic potential. Although 
lytic proteins and bacteriophages offer novel mechanisms of action against 
TB, the potential for the development of resistance cannot be overlooked. 
Strategies to mitigate resistance, such as combination therapy and phage 
cocktails, warrant investigation [4,5].

Conclusion
Lytic proteins and bacteriophages represent promising alternatives for 

TB treatment, offering distinct advantages over conventional antibiotics. Their 
specificity, synergistic effects with existing drugs, and potential to overcome 
drug resistance make them attractive candidates for further research 
and development. However, addressing regulatory, immunogenicity, and 
resistance-related challenges is crucial for realizing their therapeutic potential 
in clinical settings. Continued investment in research and innovation is essential 
to harness the full therapeutic potential of these agents in the fight against TB.

Acknowledgement
None.

Conflict of Interest
None.

References

1.	 Munita, Jose M. and Cesar A. Arias. "Mechanisms of antibiotic resistance." Viru 
Mechanis Bacter Path (2016): 481-511.

2.	 Reygaert, Wanda C. "An overview of the antimicrobial resistance mechanisms of 
bacteria." AIMS Microbiol 4 (2018): 482.

3.	 Briers, Yves. "Phage lytic enzymes." Viruses 11 (2019): 113.

4.	 Yang, Hang, Mengyue Wang, Junping Yu and Hongping Wei. "Antibacterial 
activity of a novel peptide-modified lysin against Acinetobacter baumannii and 
Pseudomonas aeruginosa." Front Microbiol 6 (2015): 168319.

5.	 Lai, Meng-Jiun, Chih-Chin Liu, Shinn-Jong Jiang and Po-Chi Soo, et al. 
"Antimycobacterial activities of endolysins derived from a mycobacteriophage, 
BTCU-1." Molecules 20 (2015): 19277-19290.

mailto:rossiandrea@trento.it
https://onlinelibrary.wiley.com/doi/abs/10.1128/9781555819286.ch17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6604941/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6604941/
https://www.mdpi.com/1999-4915/11/2/113
https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2015.01471/full
https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2015.01471/full
https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2015.01471/full
https://www.mdpi.com/1420-3049/20/10/19277
https://www.mdpi.com/1420-3049/20/10/19277


J Infect Dis Med, Volume 09:01, 2024Rossi A.

Page 2 of 2

How to cite this article: Rossi, Andrea. “Harnessing Lytic Proteins and 
Bacteriophages: A Potential Approach for Tuberculosis Treatment.” J Infect Dis 
Med 9 (2024): 332.


