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Objectives: P. aeruginosa (Pa) is capable of invading epithelial and phagocytic
cells (1), which may play an important role in the initiation and persistence of
infections. We have developed a 24 h model of intracellular infection of THP-1 cells
by Pa and have used it to examine the activity of the main antipseudomonal
antibiotics in comparison with broth.

Methods: Phagocytosis was allowed for 2 h (bacteria/cells ratio:10), extracellular
bacteria were eliminated by incubation for 60 min with gentamicin at 100 x MIC,
and infected cells (5-7x10%5 CFU/mg cell prot.) incubated with antibiotics (0.01 to
100 x MIC) for 24 h. Activity against bacteria in broth (1x10°6 CFU/ml) was
measured in parallel. Activity was expressed as change from the initial inoculum,
and data used for fitting conc.-response curves (Hill's equation) to calculate Emax
and Cstatic pharmacodynamic parameters (see definition in Table and in ref. 2).
Results: While all antibiotics were cidal in broth (Emax > -3 log CFU), their intracell.
Emax was markedly reduced towards intracell. Pa, with CST being the most and
fluoroquinolones the least affected. Cstatic remained close to the MIC except for
aminoglycosides and CST (10-20-fold increase).

Conclusions: As for S. aureus (2), antibiotics are considerably less active and, for
aminoglycosides and CST also less potent, against intracellular forms of Pa.
compared to bacteria in broth. Intracellular niches may contribute to the difficulty of
eradicating Pa in vivo, and marked differences between antibiotic classes could be
expected in this context.

Background and aim

Pseudomonas aeruginosa, one of the main agents causing pneumonia in
cystic fibrosis patients or in ventilated patients in ICUs, is an opportunistic
intracellular bacterium. About half of the strains are indeed able to invade
and survive within human phagocytes (1). The treatment of such infections
is challenging since the activity of antibiotics may differ markedly between
the extracellular and intracellular milieus.

In this context, we have set up a model of intracellular infection by
P. aeruginosa, and used it to determine the intracellular activity of 11
antibiotics currently used in the clinics in comparison with their activity in
broth.

ACKNOWLEDGEMENTS:

We thank M.C. Cambier and C. Misson for technical assistance. poweredby |
This work was supported by the BioWin program BiUWin
(Region Wallone; Belgium). —

This poster will be made available for download after the meeting at:
http://www.facm.ucl.ac.be/posters.htm

Julien Buyck, Paul M. Tulkens, and Francoise Van Bambeke
Pharmacologie cellulaire et moléculaire & Louvain Drug Research Institute, Université catholique de Louvain, Brussels, Belgium.

Cells and bacterial strain. Experiments were performed with human THP-1
cells, a myelomonocytic cell line displaying macrophage-like activity.
Pseudomonas aeruginosa wild type strain ATCC PAO1 was used for all
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Green: Pseudomonas specific staining by a FITC-labeled antibody
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Pertinent regression parameters of the dose-response curves
illustrated in figure 1

as obtained from sigmoidal function fitted to data sets (Hill equation,R? > 0.90).

Figure 1. Concentration-killing effects of antibiotics towards P. aeruginosa. Blue dotted line:

extracellular activity (broth);

range line: intracellular activity (human THP-1 cells). The ordinate

shows the change in cfu per mg of cell protein after 24 h compared with the original inoculum. Data
are plotted against the weight concentration (ug/mL). Al values are mean + SD (n=3).

* B-lactams and colistin also show a reduced maximal efficacy but no marked
change in relative potency.

« Fluoroquinolones seem of interest for further investigation, as they reach a
bactericidal maximal effect and a potency similar to the extracellular one.

Because they are less susceptible to antibiotics, the intracellular forms of
P. aeruginosa may contribute to persistence or recurrence of infection, as
observed for example in Cystic Fibrosis patients.
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