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Introduction

The gram-positive bacterium Staphylococcus aureus has long been regarded as one of the most important human
infections. MRSA strains, which are resistant to antibiotics such as methicillin and other routinely used antibiotics,
have expanded rapidly and have become endemic in most nations throughout the world, and are a primary cause of
hospital-associated infections in developed countries. Although -lactams are commonly used to treat methicillin-
resistant S. aureus, they are incapable of killing MRSA. Other antimicrobials, such as fluoroguinolones and third-
generation cephalosporins, are ineffective against most MRSA strains, and only a few glycopeptide and lipopeptide
antibiotics, such as vancomycin (VAN) and daptomycin (DAP), are allowed in clinics for MRSA treatment [1].

Although VAN is frequently used to treat patients with MRSA infections, it has flaws, including sluggish bacterial
killing and poor tissue and intracellular penetration. Furthermore, with the increased usage of VAN, many reports of
MRSA isolates with increased minimum inhibitory concentrations (MICs) for VAN have been documented. As a
result, DAP, a US Food and Drug Administration-approved lipopeptide antibiotic for MRSA therapy, is becoming
more widely recognised, particularly for MRSA strains with high VAN MICs [2].
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Furthermore, clinical treatments often include multiple medicines, particularly for individuals with severe infections.
For example, rifampin (RIF), a bactericidal antibiotic with great penetration and efficacy against cells in all stages of
growth, is regarded as an appropriate adjuvant agent. Despite RIF's excellent action against MRSA, due to the quick
establishment of resistance, it cannot be used alone. As a result, the combination of DAP and RIF has been utilised
to treat MRSA on numerous occasions [3].

In this investigation, we used a cyclic treatment of MRSA with either DAP alone or DAP combined with RIF to
track the development of tolerance and resistance. The developed populations from diverse treatment schemes
exhibit differential tolerance and resistance traits after two weeks of daily antibiotic treatments. We discovered the
genetic foundation of tolerance and resistance characteristics in developed strains in the form of single-point
mutations using whole-genome sequencing [4].

Then, in the absence and presence of antibiotics, we analysed the proteome profiles of developed strains with
various characteristics. To our knowledge, no study has compared the proteomes of resistant and tolerant bacterial
populations, let alone populations that evolved from the same parent and differ just slightly in genotypes. As a
result, our findings should provide previously unobtainable insight into MRSA's two distinct antibiotic resistance
mechanisms [5].

Conclusion

New antibiotics and semi-synthetic analogues with better antibacterial capabilities have been discovered as a result
of several ongoing studies. In traditional medicine, a variety of plants have been used to treat bacterial infections as
an alternative to antibiotics. Rhodomyrtone, an acylphloroglucinol derivative isolated from the leaf of Rhodomyrtus
tomentosa (Aiton) Hassk, has been found to have antibacterial properties against E. coli and S. aureus. According to
our preliminary findings, the ethanolic extract of R. tomentosa and rhodomyrtone had potent antimicrobial activity
against a wide range of Gram-positive bacteria, including Bacillus subtilis, Enterococcus faecalis, Staphylococcus
aureus, Staphylococcus epidermidis, and Streptococcus spp. Rhodomyrtone also had antibacterial action against
biofilm-forming S. epidermidis and capsule-producing S. pneumoniae strains.

REFERENCES

1. Fischer A, Yang SJ, Bayer AS, et al. Daptomycin resistance mechanisms in clinically derived
Staphylococcus aureus strains assessed by a combined transcriptomics and proteomics approach. J Anti
Chemo. 2011;66(8):1696-1711.

2. Gaupp R, Lei S, Reed JM, et al. Staphylococcus aureus metabolic adaptations during the transition from a
daptomycin susceptibility phenotype to a daptomycin nonsusceptibility phenotype. Antimicrob Agents
Chemo. 2015;59(7):4226-4238.

3. Hempel K, Herbst FA, Moche M, et al. Quantitative proteomic view on secreted, cell surface-associated,
and cytoplasmic proteins of the methicillin-resistant human pathogen Staphylococcus aureus under iron-
limited conditions. J Pro Res. 2011;10(4):1657-1666.

4. John AK, Baldoni D, Haschke M, et al. Efficacy of daptomycin in implant-associated infection due to
methicillin-resistant Staphylococcus aureus: importance of combination with rifampin. Antimicro Agent
Chemo. 2009;53(7):2719-2724.

5. Maranan MC, Moreira B, Boyle-Vavra S, et al. Antimicrobial resistance in staphylococci: epidemiology,
molecular mechanisms, and clinical relevance. Infec Dis Clin North America. 1997;11(4):813-849.


https://academic.oup.com/jac/article/66/8/1696/674130?login=false
https://academic.oup.com/jac/article/66/8/1696/674130?login=false
https://journals.asm.org/doi/10.1128/AAC.00160-15
https://journals.asm.org/doi/10.1128/AAC.00160-15
https://pubs.acs.org/doi/abs/10.1021/pr1009838
https://pubs.acs.org/doi/abs/10.1021/pr1009838
https://pubs.acs.org/doi/abs/10.1021/pr1009838
https://journals.asm.org/doi/10.1128/AAC.00047-09
https://journals.asm.org/doi/10.1128/AAC.00047-09
https://www.sciencedirect.com/science/article/abs/pii/S0891552005703925?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0891552005703925?via%3Dihub

