Cellular accumulation and intracellular activity of finafloxacin (FNX), a novel fluoroquinolone (FQ) with enhanced activity at
acid pH, against S. aureus (S.a.) and L. pneumophila (L.p.): comparison with ciprofloxacin (CIP) and moxifloxacin (MXF).
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Abstract Background and aim

Background. FNX, in contrast to other FQ, shows markedly lower MIC's at acidic pH
(Kresken et al, ICAAC 2008, poster F1-2037). We have measured its cellular accumulation and
assessed its intracellular activity against organisms located in acidic (S.a., pH 5-5.5
[phagolysosomes]) or moderately acidic (L.p.; pH 6 [phagosomes]) organelles in human THP-1
macrophages, in comparison with CIP and MXF.

Methods. Accumulation: uninfected cells exposed to neutral and acidic pH, and cells exposed
to 10 mM NH,CI (to neutralize the phagolysosomal pH). Intracellular activity: in infected cells
(S.a. ATCC 25923; L.p. ATCC 33153) exposed to antibiotic concentrations from 0.001 to 100
mg/L for 24 h (S.a.) or 48 h (L.p.), with changes in log;, CFU (compared to time 0) used to fit a
Hill equation to determine static (C;) and 1 log,, CFU drop (Cq4,) concentrations, and maximal
relative efficacy [E,,,,] (Barcia-Macay et al, AAC 50:841-851).

Results. The main results are shown in the Table.

T of i llular infecti quires that antibiotics
enter cells and express activity therein. Acidic conditions
prevailing within the phagolysosomes (pH 5.0 — 5.5) or
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C i Although lower MICs in acidic medium, FNX showed larger Cs and
Cgo than CIP and MXF against intracellular S.a. Conversely, FNX was more active against
intracellular L.p. The divergent effect of NH4Cl on accumulation suggests distinct pH-dependent
transport behaviors and / or different subcellular localizations. The data show that, even within

a ical class, ir activity cannot be predicted based on intrinsic potency
and/or accumulation only, but that other i ition, ization of the
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Cellular accumulation of fluoroquinolones
A. Influence of the pH medium

Ce/Ce (30 min)

Fig. 1. Influence of the pH medium
(7.4 vs. 5.5) on the cellular
accumulation of finafloxacin and
comparators in THP-1 cells (37°C,
30 min). Results were expressed as
cellular to extracellular concentration
ratio (Cc/Ce).
3 Decreasing the pH of the
culture medium from 7.4 to 5.5
markedly enhanced the cellular
accumulation of finafloxacin, with
an opposite effect for CIP and
XI

Intracellular activity of antibiotics

FINAFLOXACIN

Fig. 4. Dose-response curves of finafloxacin against S. aureus strain ATCC
25923 ial infection) or L. strain ATCC 33153
(phagosomal infection) phagocytized by human THP-1 macrophages after 24
h (for S.a.) or 48 h (for L.p.) incubation of the cells in the presence of
increasing concentrations of antibiotic. The ordinate shows the change in
CFU (in log,, units) per mg of cell protein.

A log cfu from time 0

=» Finafloxacin shows larger static conc. and C,, than CIP or

4] ~®=-L. pneumophila ATCC 33153 MXF against intracellular S. aureus, while higher activity was

-®-S. aureus ATCC 25923

antibiotics. Phagocytosis was initiated at a bacteria per macrophage ratio of
4 (for S.a, 1 h) or 10 (for L.p., 2 h), followed by elimination of non-
phagocytosed bacteria by exposing the cells to 50 mg/L gentamicin (30-45
min). Cells were then transferred to fresh medium supplemented with
increasing ions of antibiotics. Results, exp as the change in
the intracellular inoculum at 24 h (for S. a.) or 48 h (for L.p.) compared to time
0, were used to fit a Hill equation to allow determination of the values of key
pharmacological descriptors of antibiotic activity (see ref. 2 for details).
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Fig. 3. Influence of pH on the
intrinsic activity of finafloxacin
and comparators against

S. aureus ATCC 25923.

- Decreasing the pH from 7.4
to 5.5 significantly increased
the activity of finafloxacin
towards S. aureus while the
activity of CIP is markedly and
that of MXF sligthly reduced.

Conclusions

Despite its higher activity in acidic di (broth), finafl was less potent (larger Cs
and C,, values) than ciprofloxacin or moxifloxacin towards S. aureus (phagolysosomial
infection; pH ~ 5-5.5). In contrast, finafloxacin is more potent towards L. pneumophila
(phagosomal infection; pH ~ 6). This is not with levels or MIC data
(neutral and acidic pH) and suggests that, even within a given pharmacological class, the
level of intracellular activity cannot be predicted from intrinsic potency (MIC) and/or cellular
pharmacokinetics only, but that other parameters not analyzed here are critical.
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