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Molecular dynamic simulations of drug interactions with
membrane models

ZAPATA, J. C. B. ; OLIVEIRA JUNIOR, O. N. ; MOURA, A. F. D.

juan.burbano@ifsc.usp.br

Levofloxacin is a broad spectrum antibiotic used to fight infections in the respiratory system, whose
action in topical administrations (via inhalation) depends on molecular-level interactions with the alveolar
membrane. In this work, we performed a molecular dynamics (MD) simulation to analyze the behavior
of levofloxacin with a Langmuir-monolayer model using hydrated dipalmitoyl phosphocholine (DPPC)
lipid as the main component of lung surfactant. The zwitterionic levofloxacin (1) (with stable form in
the pH range of 6.0-7.5) was calibrated in the coarse-grained (CG) Martini force field (2) to reproduce
free energies of solvation and the partition coefficient at the water-octanol interface. The CG bonded
parameters were adjusted and compared with atomistic simulations to optimize the topology. The
interaction of levofloxacin (2% w/w) with a 512-DPPC CG monolayer shows an increase in pressure
for the phase transition in surface pressure-area isotherms, which is also observed experimentally. (3)
The location of Levofloxacin induces a dipolar rearrangement of the phospholipid DPPC headgroup,
favoring aggregation after the phase transition and drastically reducing its diffusion. These findings
provide insights into efficient ways for topical medication with this drug.
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