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Abstract

Objective: To investigate the effect of platelet lysate (Platelet Lysate, PL) on the formation of methi-
cillin-resistant Staphylococcus aureus (Methicillin-Resistant Staphylococcus aureus, MRSA) biofilms
and its underlying mechanism. Methods: The minimum inhibitory concentration (MIC) of PL against
MRSA planktonic bacteria was determined using the microdilution broth method. The inhibitory
effect of PL on biofilm formation and mature biofilms was evaluated by crystal violet staining. The
Congo red plate assay was used to assess the impact of PL on polysaccharide intercellular adhesin
(PIA) production. Structural changes in MRSA biofilms were observed by scanning electron micros-
copy. Results: PL did not exhibit a MIC against planktonic bacteria within the experimental concen-
tration range. Crystal violet staining indicated that PL significantly inhibited MRSA biofilm for-
mation in a concentration-dependent manner (P < 0.05), but had no significant effect on mature
biofilms. The Congo red assay showed that PL did not inhibit PIA production. Scanning electron mi-
croscopy confirmed that PL disrupted the three-dimensional architecture of biofilms, rendering
them sparse and discontinuous. Conclusion: At non-bactericidal concentrations, PL effectively in-
hibits MRSA biofilm formation and disrupts biofilm structure. This effect may not be dependent on
the PIA synthesis pathway, suggesting that PL may exert its anti-biofilm effects through non-classi-
cal pathways, such as interfering with initial bacterial adhesion. This study provides experimental
evidence for platelet-derived products as a potential anti-biofilm strategy.
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Figure 1. Effect of PL on MRSA biofilm
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Figure 2. Results of Congo red agar assay
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Figure 3. Comparative SEM images
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