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Introduction: Pseudomonas aeruginosa causes several infections of burn tissue, colonizing the indwelling catheters, and it is the 
main cause of mortality in chronic cystic fibrosis patients. Furthermore, P. aeruginosa has become a major model organism in 
the biofilm research. This study aimed to assess  the potential of antibiotic-drug interaction between a fluoroquinolone 
levofloxacin and different calcium channel blockers (CCBs) in the treatment of P. aeruginosa biofilm.
Methods: Inoculum (100 µl/well) of log phase P. aeruginosa ATCC 27853 (1-3 × 106 CFU/ml) was seeded into polystyrene 
honeycomb plates.  Biofilm developed over 12 h at 37oC, was carefully rinsed with sterile saline. The biofilm was then treated with 
CAMHII medium containing CCBs (diltiazem 10 mM, mibefradil 0.9 mM, nifedipine 0.6 mM, nicardipine 0.1 mM, verapamil 
4.0 mM, amlodipine 0.4 mM, and bepridil 0.3 mM) alone or in combination with levofloxacin at two-fold serial dilutions (250 
µl/ well). The OD measurements were obtained at 1 h interval over 90 h at 37oC.  The growth of both treated and untreated P. 
aeruginosa biofilm was kinetically monitored through the automated Bioscreen C (Growth Curves, Piscataway, NJ). MIC at 24 h 
and MPC at 90 h were determined in each case. 
Results: The MIC for levofloxacin against P. aeruginosa biofilm was 2 µg/ml while the MPC was 4 µg/ml.  Although levofloxacin 
MIC was maintained at 2 µg/ml level with diltiazem, mibefradil and verapamil, its MPC was increased to >8 µg/ml, >8 µg/ml, and 
8 µg/ml in presence of these CCBs, respectively. Nifedipine and nicardipine had no effect on levofloxacin MIC and MPC. With 
amlodipine and bepridil, levofloxacin MIC was 1 µg/ml and its MPCs were 4 µg/ml & 2 µg/ml, respectively.
Conclusions: CCBs have been used for treatment of hypertension and angina as relatively safe and effective drugs.   This study 
revealed heterogeneous interactions between levofloxacin and CCBs against P. aeruginosa biofilm.  Diltiazem, mibefradil and 
verapamil demonstrated antagonistic effects on levofloxacin activity while bepridil and amlodipine showed potential synergistic 
effects against P. aeruginosa biofilm.
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