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CROSS REFERENCE TO RELATED APPLI CATI ON [ 0001] This
application clains the benefit of United States

Provi sional Patent Application Serial No. 60/757, 751
filed January 10, 2006, the Lontents of which are
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generated by the bacteria. Some bacterial pathogens implicated in these oral infections

are known although many may remain unknown or uncharacterized. Although 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 killing is accomplished indiscriminately (both beneficial oral
bacteria and deleterious oral bacteria may perish) and it is dose and time sensitive.
[0004] 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 gingivitis, periodontitis, osteomyelitis and other inflammatory

diseases.



[0004] Bacterial infection of the oral tissue

stinmul ates the host's inmune response and di m ni shes
the healing process by up-regulating inflamatory

medi ators that cause significant tissue damage. These
met abol ites have been inplicated as the prine

medi ators in gingivitis, periodontitis, osteomyelitis
and other inflamatory diseases. 2 [0005] It has
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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-



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 nethods for determning the anti-inflamuatory
effect of an agent. Such nethods include contacting
the cell with the agent in thhe presence of a

del eteri ous bacteriumor portion of such bacterium
and detecting the presence of an indicator conpound.
The substantial absence of an indicator materia

infR AP EF i E Bk BAREG dant B R P T b s SpgRenting the
et it a1,

or A0 Act of Fileaatior) sraisnote Ka el MR WrAlF=t RECERiYe
resgonéerﬁa{ggéﬁ;?g ‘?ﬁ%r)ﬁ&f G&trpeliofoiiRgtéd 1!'11:&!?.“1 i&?&t to RbE6y, dilute, or

rovi t‘hods of preventing nodul ati‘on of

sequettet bethi the injerept agent and thedhjurerd tissyet i teowate fofiapit 24ay be

"Infla tion" as used hergein refe to t l,ocal i zed
ch%ﬁ@@gﬁ%b?ﬂ%é%@%ﬂ%ﬁ 30 %el{wg-i Hsﬁﬁ?‘ygﬁft*]’%aé FNTCRFEH
. | s . . -
iRy TPl lep DY AR Ut f il Y, capilapies, and
vehiles weith inerdabel penmeabilisy and bloodelovireexudhermct fvids, daclbgding

pai n, heat, redness, and swelling.. Hi stologicall .
PlasA RERHRIRS 8RY ?‘?_ 6Y VeI UM P*_@é"%‘?‘%&%‘iﬁ Jiflammation
cof\'/rg ollﬁﬁb @@erﬁt.z{qr@&ﬂ RReRfof P&—ﬁ[ﬂa%ﬁ&toﬁ edidihrhb&iaiorg B8 substances

ules, w I ncreased perneability and bl ood fl ow,
thabaveladéasad fdr exhoiplis as theaksidt ofgthe ritesactiop pbaramtigenawigh an

e A PR B 5 TR B ko Brion o
an?rigﬂ éﬁ“a%ggéﬁé ié: %ﬁg il 3E RS H.'étacgfaﬁty fhd ﬁ%bﬁfaﬁﬁﬁﬁﬁ these

hat are r exanpl e, the result of "the
histologtcakéfieats infa cell, hitivg dma Vike belbnot weatéchwith the agantt he

G A5Gt S o
sp cﬁé%’é‘rfs?raﬁﬁ@{ l%g?%ﬁat % Rad tBrdegkllfﬁn?‘ﬁé Ihe@er bl@SPecies or strain is

ol ogl ca ects In ac relative to"a like
detetériouron the eml eavity. tBy ‘tdeteterjeust’ it is meant pathogenic bacteria the

presence of which results in generation of inflammatory mediators by the affected cells.
Some strains/species of bacterial have been reported to be deleterious, including those
of Table I, below:

Table 1: Oral Bacteria Reported to Be Deleterious

A. gerencsering

A. noeslundii 1

A. naeslundii 2

V. parvula

S. mitis

S. oralis

C. gingivalis

C. sputigena

F. nncleabum ss nucleatum
F. nucleatum ss polymorphum
F. periodonticium

P. intermedia




[0013] The invention provides, in part, a nethod of
evaluating a specific species or strain of bacteria
in order to determ ne whether such species or strain
is deleterious in the oral cavity. By "del eterious”
it i1s meant pathogenic bacteria the presence of which
results in generation of i nfd anmat ory nedi ators by the
affected cells. Sone strains/species of bacteri al
have been reported to be del eterious, including those
of Table I, below Table 1: Oral Bacteria Reported to
Be Del et eri oUstT, /Asy@Rr Vi CSeriae A naeshurdr] | 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. -

[0015]  This step may occur in vitre, 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), mcluding, 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 mRINAs coding for the interleukin or TNF
subunits and/or interleukins, chemokines (e.g., 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 méy be accomplished by indirect
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example, the agent may be selected from those that exhibit a Minimal Inhibitory
Concentration (MIC) of 0, less than about 5%, less than about 10%, less than about 20%
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
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and may be obtained from a cell culture line or a clinical sample.

[0027]  Suitable pathogenic or deleterious bacteria for use in the method
include 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]  Also included in the invention are oral formulations containing the

agents found to exhibit an anti-inflammatory effect by the assay described above, as
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[0027] Suitable pathogenic or deleterious bacteria for
use in the nmethod include any know or to be

di scovered in the art that affect the selected cell in
such a way as to elicit an inmune response. Such
bacteria may include, for exanple, those Ilisted in

Tabl e |, above. [0028] The nethod of evaluating the
anti-inflammatory capacity orgeffect of a specific
agent includes the step of detecting the presence or
absence of one or nore indicator conpound(s).
cndiigf: or conpounds and detection nmethods and systens
may be any of those described above. [0029] Al so
included in the invention are oral formnulations
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wherein the substantial absence of an indicator
material signifies that agent is an anti-inflammatory

agent The methed GetiaRd 19{vhekdih thd cellser @iokaiyrgicaelll is a
eukaryotic cell.

4. The method of claim 1, wherein the indicator material is selected from the
group consisting of molecules generated by the modulation of a toll-like

receptor.

5. The method of claim 1, wherein the indicator material is selected from the
group consisting of molecules generated by the modulation of TLR 2, TLR 3, TLR
4, TLR5, TLR7,and TLR 9.

6. The method of claim 1, wherein the indicator material is selected from the

group consisting of molecules of the NF-xB pathway.

7. The method of claim 1, wherein the indicator material is selected from the

group consisting of cytokines and interleukins.




3. The nethod of claim1l1l, wherein the cell is a
prokaryotic cell. 4. The nethod of claim1, wherein
the indicator material is selected fromthe group
consi sting of nolecul es generated by the nodul ati on of
atoll-like receptor. 5. The nethod of claim1,
wherein the indicator material is selected fromthe
group consi sting of nol ecul esqgenerated by the
nodul ati on of TLR 2, TLR 3, R 4, TLR 5, TLR 7, and
TLR 9. 6. The nmethod of claim1l, wherein the indicator
gat ertRé meth&EbLARRN 17 WhBHdiR the Sid4RorCRR il id\@l@ted from the
nol ecul es of the NF-KB pathway. 7. The method of claim
grouphameistingod ILAd et Br-8,tht 1 and TNF-gel ect ed from t he
group consisting of cytokines and interleukins. 9 8.
The nmethod of claim 1, wherein the indicator materi al

055 TR S ShH PNl L aphad
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10. The nmethod of claim1l, wherein the agent is
selected fromagents exhibiting an MC of |ess than

0
%).out TR Wethod of claim 1, wherein the agent is selected from agents
exhibiting an MIC of less than about 20%.



