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Abstract 

The study enhance the biocidal activity of singlet oxygen material and the use of surfactants as 

transmembrane drug carriers for the protective role of skin bacteria and the importance of competition 

between bacteria on the skin. Study of culturable bacteria in human skin was performed to identify the ability 

of the skin microbiota about activity against skin pathogens. Propionibacterium acnes, inhibited many gram-

positive bacteria, including opportunistic skin pathogens such as Staphylococcus epidermidis. Methicillin-

resistant Staphylococcus aureus (MRSA). 

The activity spectrum was generally narrow but highly variable with activity against Actinobacteria, 

Proteobacteria, Firmicutes, or specific nasal members of multiple groups of bacteria. Staphylococcal species 

and many other Firmicutes species were insensitive to most compounds.  

The application of antimicrobial peptides (AMPs) is greatly hampered by their nonspecific toxicity to 

mammalian cells, usually associated with their helical structure, hydrophobicity, and charge density,with a 

random coil-to-helix transition mechanism has now been introduced into the design of AMPs maintaining 

high antibacterial activity. Incorporation of an anionic phosphorylated tyrosine into a cationic polypeptide 

distorted the helical conformation of His AMP due to side-chain charge interactions. In addition to reducing 

charge density, AMP showed reduced toxicity to mammalian cells. At sites of infection, AMPs are activated 

by bacterial phosphatases to restore helical conformation, contributing to their strong membrane-disrupting 

ability and potent antibacterial activity. This bacterial activation system is an effective strategy to improve 

the therapeutic selectivity of AMPs.  
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Introduction 

S. aureus is a leading cause of infection both 

in healthcare settings and in the community, 

and can result in high mortality and a 

significant economic distribution on society 

(1, 2). S. aureus can be present on the skin 

and nasal passages of 20-50% of people (3, 4), 

which poses a risk of subsequent infection (5). 

S. aureus is also a major cause of medical 

device infections and can cause fevers of 30-

40°C, surgical wounds, and implant-

associated infections (6). Methicillin-resistant 

S. aureus (MRSA) currently causes over 50% 

of skin and soft tissue infections (7). Mortality 

in S. aureus bacteremia can reach up to 40% 

(8). S. aureus-associated infections are 

difficult to treat with currently available 

antibiotics (9). This is partly due to the 

increase in MRSA. This is because MRSA is 

often highly resistant to many different classes 

of antibiotics (10). To overcome these 

problems, new antimicrobials with unique 

mechanisms of action and limited potential for 

resistance development are required.  

Antimicrobial peptides (AMPs) exhibit broad 

antimicrobial activity at low concentrations 

against a variety of microorganisms, including 

bacteria, fungi, parasites and enveloped 

viruses (11,12,13). AMPs are usually cationic 

in nature and have varying numbers (from 5 to 

over 100) of amino acids. AMPs have 

multiple mechanisms of action, rapid killing 

rates, and low toxicity to human cells (14, 15). 

Bacteria develop resistance to AMPs 

relatively rarely because these molecules have 

different mechanisms of action and kill them 

quickly (16, 17). AMP's mechanism of action 

is believed to begin with its interaction with 

negatively charged lipoteichoic acid (LTA) or 

teichoic acid in gram-positive bacteria (18). 

Via the negatively charged phosphate groups 

of LTA (19,20). Interaction with LTA is then 

thought to facilitate AMP penetration across 

the thick peptidoglycan layer, possibly via 

LTA acting as a conductor, allowing AMP to 

reach the cytoplasmic membrane for action. 

AMPs form the phospholipid-lipid bilayer of 

bacterial membranes by forming pores 

through various mechanisms called 'barrel 

staves' or 'toroidal pores' or by degrading 

lipids through the 'carpet model'. (21). 

Disruption of the cytoplasmic membrane can 

lead to leakage of cellular contents such as 

potassium ions, ATP and DNA/RNA, leading 

to cell death (22, 23). Some AMPs translocate 

across cell membranes and inhibit DNA/RNA 

or protein synthesis (24, 25). AMP can also 

kill gram-positive bacteria by activating cell 

wall-bound autolytic enzymes known as 

autolysins (26). LTA anchored to the cell 

envelope regulates autolysin activity (27). The 

interaction of AMP with LTA can lead to loss 

of regulation of autolysin, which subsequently 

triggers autolysis via hydrolysis of 

peptidoglycan chains . (28).. Tryptophan is a 

highly lipophilic amino acid (29) and its 

presence is often an important part of its 

activity towards AMPs (30,31,32). Leucine 

and isoleucine are hydrophobic residues that 

promote strong α-helix formation in AMP, 

which leads to higher levels of membrane 

disruption (33, 34).  

 

Mechanism of action 

To be developed as an effective antibacterial 

therapeutic, AMPs must be non-toxic. To 

investigate the relationship between 

antibacterial activity and peptide permeability, 

a zone of inhibition test was performed. It had 

higher inhibitory activity than other peptides, 

and the clear zone size increased as a function 

of peptide dose. These results closely 

resembled the pattern of antimicrobial activity 

in the growth medium. Antibacterial assays on 

agar plates can be used to understand the 

effect of viscosity on peptide activity and to 

compare the diffusion capacity of peptides. 。
We believe that 14-mer peptides can rapidly 

inhibit the growth of surrounding bacteria due 

to their excellent diffusibility. We hypothesize 

that this ability could be used in the clinic as 

gel-like antimicrobial pads and wound-healing 

tapes to study the subcellular distribution of 

peptides in bacterial cells, and we 

hypothesized that the growth of synthetic 

peptides on bacterial cells might be possible. 

It suggests that the inhibitory effect may be 

due to: interactions between peptide 

analogues and bacterial membranes. (35,36) 

Also, it is not possible to selectively reveal 

whether a peptide acts only on the cell 

membrane of living bacterial cells to 

determine whether the peptide affects the 

permeability of bacterial membranes. Under 



Journal of Survey in Fisheries Sciences  10(1) 2424-2429  2023 

 

2426 

aqueous conditions without liposomes, the 

maximum emission intensity of all 

antimicrobial peptides was observed, 

indicating that all antimicrobial peptides 

interacted strongly with bacterial membranes. 

To further study the effects of peptides on cell 

membranes, the membrane permeabilization 

capacity of engineered peptides was 

measured. These results suggest that the 

peptide directly disrupts bacterial membranes, 

while the little peptide only weakly damages 

the membrane upon permeabilization of 

bacterial membranes. These results are 

consistent with the observed antibacterial and 

cytotoxic effects. Morphological changes on 

the surface of bacteria cells incubated with the 

indicated peptides were observed by scanning 

electron microscopy (SEM). Cells not treated 

with peptides exhibited a smooth surface with 

no cell debris or alterations. However, the 

peptide-treated cells were injured and 

shrunken with small vesicles, indicating 

peptide damage to the plasma membrane. (37) 

This study demonstrates an effective and 

inexpensive method for activating the biocidal 

activity of non-biocidal singlet oxygen-

sensitizing compounds. This study provides a 

general method for enhancing the interaction 

of anionic molecules with bacterial cell 

membranes, also influencing membrane 

trafficking and vesicle loading. There is a 

need to identify new antimicrobial strains that 

may eliminate pathogens in the skin 

environment. The skin is a protective defense 

that protects us from the external 

environment. This study highlights that the 

skin microbiota harbors many bacteriocin-

producing strains, which may indicate that the 

skin microbiota is an important tool in the 

fight against antimicrobial resistance. In fact, 

this screening can detect skin microbiota 

imbalances and MRSA and C. Acne More 

importantly, these strains may prove useful as 

probiotics for topical skin applications to 

provide colonization resistance by displacing 

skin pathogens, especially MRSA. Further 

characterization studies are underway on these 

bacteriocin-producing skin isolates. 

It suggests that probiotics could be a valuable 

new drug. It can prevent opportunistic 

infections in patients at risk for 

immunodeficiency. (38,39) 

Conclusion 

Given the recent interest and technological 

advances in characterizing the human skin 

microbiota, it is important to know whether 

specific diversity patterns or species 

composition of the human microbiota can 

predict or diagnose disease. Understanding the 

interactions between the skin microbiota, the 

human host, and the antibiotic is presented 

here to illustrate which host, distribution, 

behavioral, and environmental factors, or 

combinations thereof, contribute to microbial 

community structure. Organize what might 

drive variability. Causes disease by altering 

the diversity of the skin microbiota In 

summary, we introduced a random coil-to-

helix transition mechanism into the AMP 

design. To our knowledge, this is the first 

example of modulating the antibacterial 

activity of a polypeptide material by 

controlling secondary structural 

transformations. Due to this design, AMPs 

exhibit high antibacterial activity with 

reduced toxicity to mammalian cells. It would 

be interesting to design sequence-controlled 

peptides by placing phosphorylated tyrosine 

residues at different positions and compare the 

differences in their biological activities. This 

will be part of our future research.  

In summary, based on the amino acids Arg, 

Glu, Lys, Ile, and Trp, designed 10 peptide 

analogues with altered positions of Trp. 

Considering the balance between antibacterial 

activity and cytotoxicity, Lys-utilized 10-mer 

peptides have lower antibacterial activity and 

cytotoxicity than Arg-containing peptides, and 

14-mer peptides have higher antibacterial 

activity and cytotoxicity than 10-mer peptides 

toxic. When Trp was near the N-terminus, 

there was a simultaneous increase in 

antibacterial activity and toxicity at high 

concentrations (200 μM). However, their 

therapeutic index is higher than peptides with 

other Trp configurations, suggesting that they 

may have better clinical applications. Peptides 

with reduced cation strength had lower 

antibacterial activity than other peptides in 

vitro, but increased antibacterial activity in 

vivo. In particular, the peptide inhibitory 

effect on cytokine secretion showed the 

strongest effect among the parameters tested. 

All peptides exerted their antibacterial activity 
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by destabilizing the cell membrane or by 

membrane degradation. Although further 

studies are needed, our results suggest that 

clinical applications of membrane-active 

AMPs require at least three helical turns.  
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