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Using Pseudomonas aeruginosa, Macrophages, Renal cells and Liposomes.

2 INSERM-ERI 23, Poitiers, France.

Objectives: Colistin (CST) causes bacterial lysis by gross changes in membrane fluidity
and permeability. To better assess its selectivity towards bacteria vs. eukaryotic cells, we
directly compared CST, its prodrug colistin methanesulfonate (CMS) and polymyxin B
(PMB) for bacterial killing, cell toxicity and membrane permeabilization.

Methods Bacterial killing: 4 strains of Psedomonas aeriginosa (P.a.) with distinct

(See table). C icity: lactate dehydrogenase (LDH) release
and apoptosis in murine J774, human THP-1 macrophages and porcine renal LLC-PK1
cells, with drug uptake measured by LC-MS-MS. Membrane permeabilization: release of
calcein (self quenched fluorescence tracer) from liposomes with composition mimicking
the eukaryotic cell membrane.

Results: CST (i) was bactericidal (3 log cfu decrease) for 3 strains but at higher
concentrations than the reported steady state Cmax; (i) showed onset of cytotoxicity (10%
LDH release) at concentration > 20 x higher than the MIC (but 5-10 x higher than the
bactericidal concentration) for macrophages, and much larger for renal cells (jii) did not
permeabilize liposomes. CMS was less potent but showed similar cytotoxicity (due to fast
conversion in CST). PMB was more potent but also more cytotoxic (with an
approximately 5 x larger accumulation in cells) and destabilized liposomes. Apoptosis
was not detected for any compound (positive control: gentamicin).

The worldwide increase in antibacterial resistance among Gram-
negative bacteria is a serious threat to the management of the infections
caused particularly by multi-drug resistant oragnisms, including
Acinetobacter baumannii and Pseudomonas aeruginosa (1).

In this context, colistin, a polypeptide antibiotic (see the structure in the
left) available since 1960s is now increasingly used for treatment of
patient suffering from infections caused by MDR-GNB(2)

Colistin is a peptide antibiotic comprising two main components, colistin
A (polymyxin E1) and colistin B (polymyxin E2) (1) and it is administered
in the form of colistin methanesulfonate (CMS), a prodrug of colistin that
is less toxic than colistin it-self but is quickly hydrolyzed into colistin both
in vivo and in vitro.

According to CLSI (3) and EUCAST (4) the clinical breakpoint for
colistin for P. aeruginosa and A. baumannii is defined as < 4 mg/L.
Considering these facts we were interested to compare antimicrobial
activity to cytotoxicity using P. aeruginosa, different cultured cell lines
and liposomes mimicking eukaryotic cell membranes.

Conclusions: Colistin showed a large safety margin in the models used if considering
MIC but the larger doses needed to obtain a bactericidal effect may reduce it. This model
can be used for screening novel derivatives of colistin or polymyxin B.
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Colistin Sulfate

Cyclic amphipathic polycationic
peptide with a short aliphatic side chain

« that interacts with the
lipopolysaccharide (LPS) of the outer
membrane of Gram-negative bacteria,
triggering a "self-promoted uptake”
process

«+ and displaces Ca** and Mg**, which
further destabilizes microbial outer
membranes and helps conferring more
specificity towards proacaryotic cells

by measuring the amount
of the lactate dehydrogenase activity released in the medium (5).

Measurement of apoptosis: Apoptosis (J774 macrophages, THP-1
macrophages, LLC-PK1 cells) was assessed in incubated cells by staining with
DAPI and counting of fragmented nuclei (5, 6)

of
was assessed by measunng the amount of calcein (a self quenched
fluorescence tracer) released from the liposome with composition mimicking
eukaryotic cell membrane (7).

Drug accumulation: Human THP-1 cells were incubated with CST, CMS, PMB
(25 mg/L) for 24h at 37°C and the intracellular antibiotic content was then
measured by mass spectrometry.
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