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Provi sional Patent Applicatiton Serial No. 60/757, 751
filed January 10, 2006, the contents of which are
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are known although many may remain unknown or uncharacterized. Aithough the .
infection by certain types of bacteria is often the etiological event in many of these oral
diseases, the pathogenesis of the disease state or condition is mediated by the host
response. Use of antibacterial agents reduces the bacterial population of a given oral
cavity and may result in a reduction of inflammation. However, this approach is
disadvantageous as such kiliing is accomplished indiscriminately (both beneficial oral
bacteria and deleterious oral bacteria may perish) and it is dose and time sensitive.
j0004) Bacterial infection of the oral tissue stimulates the host’s immune
response and diminishes the healing process by up-regulating inflammatory mediators
that cause significant tissue damage. These metabolites have been implicated as the
prime mediators in gingivits, periodontitis, osteomyelitis and other inflammatory

diseases.



response and di m ni shes the healing process by
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sence of an indicator material signifies that the
speci es of bacteria is not a deleterious species.
BRIEF SUMMARY OF THE INVENTION

[0009]  The invention includes a method of distinguishing among oral bacteria
species to determine whether a species is orally deleterious. Such method includes
contacting at least one bacterium or portion of a bacterium of a species of oral bacteria a
gingival cell; and detecting the presence of an indicator compound. The substantial
absence of an indicator material signifies that the species of bacteria is not a deleterious
species,

[0010] = Also included within the scope of the invention are methods for
determining the anti-inflammatory effect of an agent. Such methods include contacting
the cell with the agent in the presence of a deleterious bacterium or portion of such
bacterium and detecting the presence of an indicator compound. The substantial
absence of an indicator material signifies that agent is an anti-inflammatory agent.

DETAILED DESCRIPTION OF THE INVENTION
[0011] The invention provides methods for (1) distinguishing among deleterious

bacterial species and beneficial oral bacteria and (2) methods for determining the anti-



[0010] Also included within the scope of the invention

are nethods for determning the anti-inflanmtory

effect of an agent. Such nethods include contacting

the cell with the agent in the presence of a

del eterious bacterium or portion of such bacterium

and detecting the presence of an indicator conpound.

The substantial absence of an indicator materi al

signifies that agent is an anti-inflammuatory agent.
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Somecstering sppeies of bacterial have been reported to be deleterious, including those
of Table I, below:

Table 1: Oral Bacteria Reported to Be Deleterious

A. gerencseriae

A. maeslundii 1

A. naestundii 2

V. parvutda

S. mitis

S. oralis

C. gingivalis

C. sputigenn

F. miecleatum ss nuclentum
F. nucleatum ss polymorphum
F. periodonticiim

P. intermedin




presence of which results in generation of
inflammatory nediators by the affected cells. Sone
strai ns/species of bacterial have been reported to be

del eterious, including those of Table I, below Table
1: Oral Bacteria Reported to4Be Deleterious A
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[0014]  The method includes contacting at least one bacterium of the species or
strain of oral bacteria to be evaluated with at least one gingival cell. Alternatively, the
gingival cell can be contacted with a portion of the bacterium, the cell membrane, the
cytoplasmic contents, the bacterium'’s metabolic, end or by-products and/or virulence
factors. o

[0015]  This step may occur in vitro, for example, by maintaining culture of
bacteria or bacterial parts and of gingival cells and combining such cultures.
Alternatively, the contact may occur in vivo, by application of the bacterial culture in an
appropriate delivery vehicle to the oral cavity.

[0016]  After such contact, one or more indicator material may be detected.
Such indicator materials include any that are know or to be discovered that are
generated by in the ordinary course of a host’s immune response including
intermediate compounds, enzymes, proteins, RNAs, DNAs, and other molecules that
are involved in the cellular production of cytokines and other pro-inflammatory
mediators. Preferred are indicator materials that are generated by the modulation of
any of the toll-like receptors (e.g., as shown in Figure 2), i.nc]uding, for example, TLRs 2,
3,4,5,7, and 9; molecules of the NFk-B pathway, cytokines, interleukins (e.g., 1, 6, 8, 12),
tumor necrotic factor (TNF), peptidases, and mRNAs coding for the interleukin or TNF
subunits and/or interleukins, chemokines (e.8., CCL5, CCL4, CCL3, and CC10), and
matrix metaloproteinases.

[0017]  The detection of the selected indicator material may be carried out by
in any manner known or to be developed in the art and may be a relative or an absolute

measurement. Detection may be accomplished by direct measurement of the quantity

of selected indicator material(s). Alternatively, it may be accomplished by indirect




cytoplasm c contents, the bacteriums netabolic, end
or by-products and/or virulence factors. [0015] This
step may occur in vitro, for exanple, by naintaining
culture of bacteria or bacterial parts and of

gi ngi val cells and conbi ni ngssuch cul tures.
Alternatively, the contact may occur in vivo, by
application of the bacterial culture in an
appropriate delivery vehicle to the oral cavity.
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and less than about 30%.

[0020]  MIC studies general include preparation of a solution of the active
agent in an appropriate solvent and subsequent serial dilution of the solubilized active,
A standard suspension of the selected bacteria (these could be a range of bacteria each
of which requires its own specialized protocol for growth and handling) is added to
each concentration of the diluted active. The bacteria + active are incubated under
appropriate conditions at 37°C and bacterial growth monitored typically after 48 hours
of incubation. |

[0021] Controls for the MIC studies include a growth control that monitors

bacterial growth in the absence of any added solvents or excipients. Additional controls



appropriate substrate and neasure the end product of
an enzyne-catal yzed reaction to determ ne the
presence or absence of the enzyne indicator naterial.
In the practice of this aspect of the invention, the
substanti al absence of the sglected indicator materi al
denonstrates that the species/ strain of bacteria is
not deleterious - i.e., does not affect the cell in
such as manner as to initiate the production of any
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bacterium. The cell to be contacted may be in viiro or in vivo, prokaryotic or eukaryotic,

and may be obtained from a cell culture line or a clinical sample.

[0027])  Suitable pathogenic or deleterious bacteria for use in the method
inchude any know or to be discovered in the art that affect the selected cell in such a
way as to elicit an immune response. Such bacteria may include, for example, those
listed in Table I, above.

[0028]  The method of evaluating the anti-inflammatory capacity or effect of a
specific agent includes the step of detecting the presence or absence of one or more
indicator compound(s). Indicator compounds and detection methods and systems may
be any of those described above.,

[0029]  Alsoincluded in the invention are oral formulations containing the

agents found to exhibit an anti-inflammatory effect by the assay described above, as



nonitor the sterility of the nedia used for tests. The
effects of the solvent(s) used to solubilize the
active agents on bacteria are the final series of
controls included for these studies. [0022] Foll ow ng
i ncubation, the plates are read in a mcropl ate
spectrophotoneter at 610 nm Results are interpreted
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[0026] The nethod of evaluating the anti-inflammtory
capacity or effect of a specific agent includes the
step of contacting a cell with a pathogenic or
del eterious bacterium The cell to be contacted nay
be in vitro or in vivo, prokaryotic or eukaryotic,
and may be obtained froma cell culture line or a
clinical sanple. [0027] Suitable pathogenic or
del eterious bacteria for use in the nmethod include
any know or to be discovered in the art that affect
the selected cell in such a way as to elicit an
i mmune response. Such bacteria may include, for
exanple, those listed in Table 1, above. [0028] The
met hod of evaluating the anti-inflammatory capacity or
effect of a specific agent includes the step of
detecting the presence or absence of one or nore
i ndi cat or conpound(s). Indicator conmpounds and
detecti on net hods and systens may




be any of those descri bed above. [0029] Also included
in the invention are oral fornulations containing the
agents found to exhibit an anti-inflamatory effect by
the assay descri bed above, as 7 well as nethods of
preventing the nodul ation of toll-like receptors on
oral tissue cells by contacting such cell wth
triclosan. j0030] The inventign al so provides nethods
of reducing or preventing inflammation of an ora

ti ssue by application of a conmpound, such as
ariginvgsan, to the tissue at sub-MC |l evels. By
sub-NBC | evels. 8 CLAIMS: 1. A nethod of preventing
the nodul ation of a toll-like receptor in a cell of
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clarm1l, ereint I’ke receptor 1s”select
fromTLR 2, TLR 3, TLR 4, TLR 5, TLR 7, and TLR 9. 4.
A met hod of reducing or preventing the inflanmmtion of
an or dhemethod of claiia Trmtheseindbepell isiagingpial g¢thg to the
oral tissue a conposition conprising triclosan in an
concentration that results in application of the

Bri cl qhamndthod b claimsIS WheéinIHO tdYl-fké Bac@bfor is selected from TLR
2, TLR3,TLR4, TLR5 TLR 7, and TLR 9.

4. A method of reducing or preventing the inflammation of an oral tissue,
the method comprising applying to the oral tissue a composition comprising
triclosan in an concentration that results in application of the triclosan to the

tissue at sub-MIC levels.



