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incorpdretddeherdin bjarefereaceel | ul ar conponents inplicated by
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nse to pathogenic factors generated by th

earliesti@@i@tibAs oSPMRNAGtieR] ThiPpgérieegens] owplevehbeihflamrhatse may
oral infections are known alt hough many may remain

lead togikgiows ord fongleaiodonsitisz Such MflaromgitionHe generadlyibshensd to be
certain types of ba,éteri,a is often the eti.olol_ﬂigal "
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these diseases and conditions include epithelial tissue, gingival fibroblasts, and
circulating leukocytes, all of which contribute to the host response to pathogenic factors
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.



bacteria and del eterious oral bacteria may perish) and
it is dose and tinme sensitive. [0004] Bacteri al
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i mmune response and di m ni shes the healing process by
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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-



gingival cell; and detecting the presence of an
i ndi cat or conpound. The substantial absence of an
wo pah7o8x18r material signifies that the speci esP@f/US2007/060222
bacteria is not a deleterious species. [0010] Also
included within the scope of the invention are nethods
for determning the anti-inflammtory effect of an
agent. Such nethods include contacting the cell with
the agent in the presence of a del eterious bacterium
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exanple, as the result of the interaction of an
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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 ], below:

Table 1: Oral Bacteria Reported to Be Deleterious

A. gerencseriae

A. naeslundii 1

A. naeslundii 2

V. parvula

S. mitis

S. oralis

C. gingivalis

C. sputigena

F. nucleatum ss nucleatum
F. nucleatum ss polymorphum
F. periodonticum

P. intermedin




hi stol ogical effects in a cell, relative to a like
cell not treated with the agent. [0013] The invention
Wee@viosHEsl in part, a nethod of evaluating a sPeTU$1007/060222
species or strain of bacterda in order to determne
whet her such species or strain is deleterious in the
oral cavity. By "deleterious" it is nmeant pathogenic
bacteria the presence of which results in generation
of inflammatory nediataors by the affected cells. Sone
strains/ speCifesybtinbacterial _have been repofted to be
del et eri ous| Lilngtaldsi ng t hose of Table |, bel pw. Table
1. Oal Bactﬁrjna,cgg@,ported fo Be Del et erTous A .
ger encseri agp e iNesi undit 1A nnest unui'r 2 V.
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poh/ mor phum-£9%, i i a[ 0014] The
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by- products and/ or virul ence
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), including, 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.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 may be accomplished by indirect



factors. [0015] This step may occur in vitro, for
exanpl e, by maintaining culture of bacteria or
whawvesilal parts and of gingival cells and compCTURLY07/060222

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 nore indicator

material may be detected. Such indicator materials
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g):@?];: [gxﬁ%er%;&ﬁgﬁgﬁuedg%tabg%, gtgﬁ%f gg ?lr sigﬁglg rtiwgtl thiesselaegted agent
to be evaluated does not exhibit significant bactericidal effects in the oral context, For
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



appropriate substrate and neasure the end product of
an enzyne-catal yzed reaction to determ ne the presence
woeoodiosasce of the enzyme indicator material. POT/URE07/060222
practice of this aspect of € he invention, the
substanti al absence of the selected 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
morutqmrthe steriliynohither medidisedofos teft© 01184 effénts bhttenddleent) 8ed to
L}udes a nmet hod for evaluating the antiinf|ammatory
Solubﬂ&sﬁ erevergerts erbagterin aysdhe final sggissof cpnirols inpluded for these
studiesS capability of the agent to reduce or elimnate
rnflammation in a tissue exposed to a pathogenic
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spectrophgaometerat 6Qhem. Rmﬂ’gaﬁre tniepprecad & e I6@REU@RcenBhtion of the
any of the same. [0019] Under sone circunstances, it
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growtH or growth and handling) is added to each
concentration of the diluted active. The bacteria +
Hi25) #haselvientsulsetied sohdslizeppivergeatestenidinot nisibatbacteria (as
37C and bacterial growh nonitored typically after 48
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[0026] The method of evaluating the anti-inflammatory capacity or effect of a

specific agent includes the step of contacting a cell with a pathogenic or deleterious
bacterium. The cell to be contacted may be in vitro 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
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



[0021] Controls for the MC studies include a growth
control that nonitors bacterial growth in the absence
w@booang21added sol vents or excipients. Additi onetT/US2007/060222

controlsnmonitor the sterility of the media used for
tests. The effects of the solvent(s) used to
sol ubilize the active agents on bacteria are the fina
series of controls included for these studies. [0022]
Fol | owi ng incubation, the plates are read in a ]

well as iedicy ot gresprithg dEhoibdmten aft tobldlke reneptRes an ozalgissue cells
interpreted as the | owest concentration of the active

by contapfieng suchagelliwith brielesame bacterial growth. At high

actjve congentratjons, bacteria I . .
2o 1005Ph 0 ofe kB Ssy R insTp b b SRl of Bi@¥enting
: COne | ' LD 1A ! Hest GhAVeicRSsas, to the
il A B D o e T
concent r at i @3yt @t stilppldakivelsi By rbeMIQ leseldef i ned as
the MC. The controls should cone out as follows:
[0023] Sterility of nmedia - no bacterial growh [0024]
Monitoring bacterial growh - the cultures show
denonstrate | uxurious growth [0025] The sol vents used
to solubilize active agents should not inhibit
bacteria (as they nust be essentially innocuous).
[ 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 may be
invitro or in vivo, prokaryotic or eukaryotic, and
may be obtained froma cell culture line or a clinica
sanpl e. [0027] Suitable pathogenic or deleterious
bacteria for use in the nethod include any know or to
be di scovered in the art that affect the selected cel
in such a way as to elicit an i mmune response. Such
bacteria may include, for exanple, those



listed in Table I, above. [0028] The nethod of
evaluating the anti-inflanmtory capacity or effect of
w@2@pm8318i ¢ agent includes the step of detecti PQI/UR®07/060222
presence or absence of one ®r nore indicator
conmpound(s). | ndicator conpounds and detecti on nethods
and systens may be any of those described above.
[0029] Also included in the invention are ora
formul ati ons containing the agents found to exhibit an
anti-inflamatory effect UhAIM8 assay descri bed above,
aswel | as nethods of preventing the nodul ati on of
toll-like receptors on oral tissue cells by contacting

uch gel | .,wt rj.closan. [ 0030 e jnvention al so
i ovi Aaberle o A5bRe PR e s bpt Losktiapecies, eHethod
Comprigm Lammation of an oral tissue by application of a
compound, such as triclosan, to the tissue at sub-MC
(2Vvel contBytirsgiht Whék drevedcterlmAloMpottioA offetbaeebritfm of a species of
di stingui shing anong oral bacteria species, the nmethod
oral baglgnipe Zngiyal cel); aawht acti ng at | east one bacterium or

i SekeSing 15 Birseres o BeiRRy Sabpredance of an
WRUHAALAE SCATRRUIEIBRR M RIS ﬁﬁr%ﬁaq'sb@hﬁs&&% Blle species
an I ndicator nateri a S1 gni les that the s cl es OF

of bactdrécisaidta deleteoioud spetigs.eri ous species. 2. The nethod
of claim1, wherein the gingival cell is in vitro. 3.

The method of claim1, wherein the gingival cell is in

ihi iLh a lian qral, cavity. .4. The nethod of
2 ai nﬁf? mBed oh e T hﬂ}%wﬁ‘e gangivpptell is g gjtest ed

fromthe group consisting of nolecul es generated by

the nodul ation of a toll-1ike receptor.

3. The method of claim 1, wherein the gingival cell is in situ in a mammalian
oral cavity.

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, the indicator material is selected from the group

consisting of molecules generated by the modulati(;n of TLR 2, TLR 3, and TLR 4.

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

consisting of molecules generated by the modulation of TLR 5, TLR 7, and TLR 9.

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

the group consisting of molecules of the NF-xB pathway.

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

group consisting of cytokines and interleukins.



5. The nethod of claim1l, the indicator material is

sel ected fromthe group consisting of nolecul es
w@emenszied by the nodul ation of TLR 2, TLR 3, BemUI10R7/060222

4. 6. The nethod of claim19 the indicator material is

selected fromthe group consisting of nolecules

generated by the nodulation of TLR 5, TLR 7, and TLR

9. 7. The nethod of claim1, wherein the indicator

material is selected fromthe group consisting of

nol ecul es of the NF-kBpathway. 8. The nethod of claim

1, wherein the indicator material is selected fromthe

9r oupleometinad aficlsimdy wdiereindhe infliraios matgiiphis selectpddrom the
nmet hod of. cl aim 1 rein t i.ndi cator material is
group %smﬁﬂﬁ&#ﬁ”ﬁeﬂgﬁﬂﬁﬁ%@ﬂgf@m@ of IL-1, IL-6,

IL-8, I1L-12, and TNF-. 10. The nethod of claim1,
wherein the indicator nolecule is detected directly.

3. Tihge ARthOE 0Elagthali, Whereinhthe ehdichtoe nsldtglatiotdetected
material is detected indirectly. 12. The nethod of
directlxl ai m 1, wherein the at | east one bacteriumis
obtained froma clinical sanple. 13. A nethod for
determning the anti-inflamuatory effect of an agent

nprisin ont E (R T c
BPebe bR aTEErER, Wb el Bl e el
indireclﬂgv(}t erium and detecting the presence of an indicator
compound, wherein the substantial absence of an
indicator material signifies that agent is an

anti-inflanmmatory agent. 14. The nethod of claim 13, .
Wher el he meshed of cladmal, svhaipipdhe @t égast ongq gacfm@mr@t ed
f ogmclﬁiml , Wherein the cell is a prokaryotic cell.
rom a fgCHRMREhod of claim 13, wherein the indicator
material is selected from

13. A method for determining the anti-inflammatory effect of an agent
comprising 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,

wherein the substantial absence of an indicator material signifies that agent is an

anti-inflammatory agent.
14.  The method of claim 13, wherein the cell is a eukaryotic cell.
15.  The method of claim 13, wherein the cell is a prokaryotic cell.

16. The method of claim 13, wherein the indicator material is selected from

the group consisting of molecules generated by the modulation of a toll-like receptor.

17. The method of claim 13, wherein the indicator material is selected from
the group consisting of molecules generated by the modulation of TLR 2, TLR 3, TLR 4,
TLR5,TLR 7, and TLR 9.



the group consisting of nol ecul es generated by the

nmodul ation of a toll-like receptor. 17. The nethod of
w@b@i082181 wherein the indicator naterial is sSeECBHUSEA7/060222

fromthe group consisting df nol ecul es generated by

t he nodul ati on of TLR 2, TLR 3 TLR 4, TLR 5, TLR 7,

and TLR 9.18. The nethod of claim 13, wherein the

indicator material is selected fromthe group

consi sting of nolecul es of the NF-kBpathway. 19. The

met hod of claim 13, wherein the indicator material is

sel ected fromthe group consisting,of cytagki.nes and
180t or ToaraiEod 99Clatnd dnaiiaeinghe crdi ot el BisfitFieg from
i ndi cat or terial i C m the group
the gro”c?o‘”r%}sﬁttﬂgg&aﬁgh‘ﬂe? of Eﬁ‘gm%ﬁgahﬂ‘fﬁz and TNF- . 21.
The nethod of claim 13, wherein the indicator nolecul e
is detected directly. 22. The nethod of claim 13,
19her gihe thétodgrintaiis13; evieereirdthieriodicatsrms tesiahispielgcigyl from
an MC of less than about 20% 23. A nethod of
the groyp evmsistingofdysolkings pae iivierlsrkdst ol |1 - 1i ke receptor in a
cell of the manmalian oral cavity conprising
contacting the receptor with triclosan. 24. The net hod
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22.  The method of claim 13, wherein the agent is selected from agents

exhibiting an MIC of less than about 20%.

23. A method of preventing the modulation of a toll-like receptor ina cell of

the mammalian oral cavity comprising contacting the receptor with triclosan.
24.  The method of claim 23, wherein the cell is a gingival cell.

25.  The method of claim 23, wherein the toll-like receptor is selected from

TLR 2, TLR 3, TLR 4, TLR 5, TLR 7, and TLR 9.

26. 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.



