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Anti-MRSA effect of the B-lactams, D-Ser and DAAOQO inhibitor combinations
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(Beijing Key Laboratory of Antimicrobial Agents, Institute of Medicinal Biotechnology, Chinese Academy
of Medical Sciences and Peking Union Medical College, Beijing 100050)

Abstract Objective To study the activity of f-lactams, D-Ser and D-amino acid oxidase inhibitor
combinations in treating infections caused by methicillin-resistant Staphylococcus aureus (MRSA). Methods The
effect of D-amino acid oxidase inhibitor 5-chlorobenzo[d]isoxazol-3-0l(CBIO) on bacterial growth and biofilm was
assessed in vitro by broth micro-dilution method and crystal violet staining method. The mouse systemic infection
model and rat leg infection model were established, and the survival rates and tissue homogenate bacterial counts were
used to evaluate the antibacterial effect of the three-drug combinations. The safety of CBIO in mice was evaluated
by subcutaneous administration. Results  /n vitro MIC determination demonstrated that CBIO has no bacteriostatic
effect, but it obviously antagonized the antibacterial activities of oxacillin and meropenem compounds when combined
with them. D-Ser and CBIO alone have weak effects on biofilm formation and disassembly by MRSA N315. When
combined with antibiotics, it can significantly increase the inhibition and clearance rates of biofilms. Within 5 days
after subcutaneous administration of 30mg/kg CBIO to healthy mice, the mice survived well (r=5). Compared with
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single antibiotic administrations and antibiotic-D-Ser combinations, the three-drug (B-lactams, D-Ser and CBIO)
combinations can improve the survival rate of mice and reduce the bacterial counts in the rat legs to some extent.
Conclusion The B-lactams, D-Ser and CBIO combinations have good anti-MRSA infection effect in vivo, and CBIO
has good safety in mice, but CBIO will have antagonistic effect to some extent with antibiotics. A certain concentration
of CBIO combined with B-lactam antibiotics and D-Ser may provide a new choice for the clinical drugs of MRSA

infections.
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s B /NI BER BE/(ug/mL)
OXA 128
OXA+10 mmol/L D-Ser 16
OXA+100mmol/L D-Ser <0.125
OXA+5mmol/L CBIO 128
OXA+10mmol/L CBIO >256
OXA-+10mmol/L D-Ser+5mmol/L CBIO 64
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Fig. 2 Effect of drugs or drug combinations on biofilm formationand disassembly
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Fig.4 Combination of oxacillin, D-Ser and CBIO incurring rats
neutropenic thigh infection caused by MRSA N315(n=6)
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FEFESE EAEHIOXAMPUEAEH o /N B4 B B gL s iy
H, IIANCBIOJG /N R BIAEIE 2 A B E T, WAL
35 1E 25 Wk FE BE A B 155 00 N AR A7 325 P 3 =y v e
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