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Letter to the Editor

Mutant prevention concentration of pradofloxacin against Porphyromonas gingivalis
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It has become clear, following careful consideration
of fluoroquinolone resistance mechanisms, that pre-
vention of clonal expansion of mutant populations is
fundamental to reducing the impact of resistance
development. Driica and Malik (2003) made the
important point that a successful strategy to restrict
mutant selection is to ensure that drug concentrations
are high enough to prevent the growth of mutants
already presentin a bacterial population. This comment
was made in the context of the mutant prevention
concentration (MPC) and the mutant selection window.
The MPC has been defined as the drug concentration at
which no mutant is recovered when more than 10" cells
are applied to an agar plate (Dong et al., 1999). Zhao
and Drlica (2001) argued for a general strategy
restricting the selection of antibiotic resistant fluor-
oquinolone mutanis and presented the case for the
“mutant seiection window™ (MSW). Baguero and
Negri (1997) first forwarded the idea that there was a
dangerous range of drug concentrations in which
mutanis were most frequently selected; this is now
considered to be the range between the minimum
inhibitory concentration (MIC), which is the concen-
tration required to block the growth of wild-type
bacteria and the concentration required to inhibit the
growth of the least susceptible, single-step mutant
(MPC). Thus the MSW is the drug concentration range
between MIC and MPC. Placing antimicrobiat con-
centrations inside the window will enrich resistant
mutant subpopulations selectively, whereas placing

concentrations above the window is expected to restrict
selective enrichment (Dong et al., 1999), To date all the
published MPC data has related 1o aerobic bacteria.
Pradofloxacin (PRA) is an 8-cyano-fluoroquinclone
(FQ} being developed to treat bacterial infections in
dogs and cats and is active against anaerobes as well as
aerobes (Stephan et al., 2003). In clinical trials it has
been shown to be effective in the treatment of
periodontal disease and as such we would iike 1o
report the MPC for Porphyromonas gingivalis, isolated
from a canine field case of periodontal disease.
Wetzstein (2005) has already reported MPC data for
PRA against Escherichia coli and Staphylococcus
aureus and we utilised the same approach but modified
for working with anaerobes (using Brucella Blood Agar
supplemented  with hemin, vitamin K plus 5%
defibrinated horse blood as the plate medium, incubated
under anacrobic conditions, 10% CO,, 10% H,, 80% N,
for 10 days). A dense inoculum of the test strain was
spread over two 245 mm x 245 mm agar plates at each
PRA concentration, such that the total inoculum
exceeded 109 ¢fu. The large assay plates were used
to facilitate adequate distribution of the inoculum over
the agar surface and thus promote discrete colony
formation. The intervals between PRA concentrations
were 0.05 pg/mi so that the MPC could be accurately
determined. A minimum of three replicates was carried
out at each PRA concentration at or ¢close to the MPC.
All work was carried out inside an anaercbic work
station. Using a total inoculumof 1.7 x 10*% cfuateach
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PRA concentration, the MPC against P gingivalis
DWC 5625 was found to be 0.3 pg/ml; the MIC was
determined as 0.031 pg/ml against pradofloxacin and
0.062 pg/ml against metronidazole, using standardised
CLSI M11-A6 methodology. We believe this to be the
first report of MPC data for an anaerobe isclated from
periodontal disease. We would also like to comment on
the difficulties in culturing these anaerobes to achieve
the culture density requirements necessary for the
determination of MPC. MPC data could only be
generated for one of three chosen strains as it was not
possible in all strains to achieve the required cell
densities necessary for determining the MPC.

Whilst the MSW hypothesis has yet to be proven
clinically there is increasing evidence from model
studies thatit does have refevance. It has been suggested
that if the MSW can be closed mutants witl not be
selected {(Zhao and Drlica, 2001), There are two means
of closing the window: the first is to minimise the time at
which the drug concentration lies inside the window,
which is a function of the pharmacokinetics of the drug.
The second mechanism is one in which the difference
between MIC and MPC is greatly reduced. The optimal
situation is for a drug to have a very low MIC and an
egually low MPC. Indeed, PRA hasa very low MIC and
MPC against P gingivalis. Considering the pharma-
cokinetics of PRA (Cay of 1.3 pg/ml; Fraaiz et al,,
2003), this data suggests that this new drug offers
opporfunities for treatment that also restrict the
emergence of antimicrobial resistance. PRA should
possess an exceptional potential in eliminating not
only large populations of wild-type but also first-step
resistant clones (Wetzstein, 2003).
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