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MOXIFLOXACIN (not substrate of efflux pumps) NORFLOXACIN (substrate of efflux pumps)
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Pharmacodynamic

 

studies against naïve and induced 11 day‐old biofilms

 

of ATCC49619 (wide concentration range)
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DZP : sligth increase

 

of MXF efficacy on survival and biofilm mass

SAL : increase

 

of MXF efficacy on survival, not correlated with an 

 

effect on biofilm mass

IPR : marked increase of MXF efficacy on survival and biofilm mass 

 

by drastic reduction of the matrix

DZP : decreased

 

NOR efficacy on survival (not correlated with an effect on biofilm 

 

mass  but potentially mediated by an induction of efflux pump PatA/B

All supplementations  increase MXF maximal efficacy on survival against 

 

naive 11‐days old biofilms, with IPR being most effective, improving MXF 

 

efficacy towards both survival and biofilm mass of naïve and induced biofilms

Biofilm mass ↑

 

overtime & 
with bacterial induction

Biofilm

 

plays a key role for chronic infections by

 

S. pneumoniae

 

in patients suffering 
from Chronic Obstructive Pulmonary Disease (COPD) 1. We examined the influence 
on biofilm

 

formation and fluoroquinolone

 

activity of 2 bronchodilators (salbutamol

 

[SAL] and ipratropium

 

[IPR]) commonly used in the treatment of COPD, and of 
diazepam (DZP), a widely used benzodiazepine known to modulate antibiotic efflux.  
MXF was used as representative respiratory fluoroquinolnone

 

(not subject to efflux) 
and NOR as preferential substrate for fluoroquinolone

 

efflux 3. 

Strain: ATCC49619 capsulated [19F] grown in 96-well plates for up to 11 days in caMHB

 

supplemented with 
horse blood and 2

 

% glucose. Naïve model: freshly grown bacteria.  Induced model: planktonic

 

cells collected 
from the supernatant of 6-days old naïve biofilm.  Fluoroquinolone

 

activity (dose-effect) after 24 h incubation:  
(i) biomass 2

 

(crystal violet [CV] OD570nm

 

); (ii)

 

bacterial viability 4

 

(reduction of resazurin

 

to fluorescent resorufin

 

[RF]), with fitting of a Hill equation to calculate Emax

 

. Efflux induction: preculture

 

with DZP during 8 days.
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on Survival                         Emax
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Moxifloxacin maximal efficacies on bacterial survival within the

 

biofilm and matrix thickness

Emax

 

on survival (left) and 

 

biofilm

 

thickness (right),              

 

open (naïve biofilms) and 

 

squared bars (induced biofilms)

Statistical analysis: bars with 

 

different lowercase letters are 

 

significantly different from each 

 

other (One‐way ANOVA with 

 

Tukey

 

post test to compare 

 

MXF Emax

 

between conditions 

 

and biofilm

 

models)

Methods

Conclusions
Co-medications show synergistic effects with MXF on S. pneumoniae

 

biofilms.                                 
This effect is counteracted for DZP for NOR, possibly by induction of efflux. This model may be used to test for 

other antibiotic-drug combinations but will require validation in in vivo

 

models.
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