WO 2007/ 082181PCT/ US2007/ 060222 Tl TLE OF THE | NVENTI ON Met hods of
Modul ating Cell Surface Receptors to Prevent or Reduce Inflanmmati on CROSS
REFERENCE TO RELATED APPLI CATI ON [ 0001] This application clainms the benefit

of United Sygbssodifvi sional Patent Application Serial pNpusfgsar2751 fil ed
January 10, 2006, the contents of whigh are incorporated herein by

reference. BACKGROUND OF THE | NVENTI ON (0002] The soft tissues of the

manmal i an oral cavity are known to exhibit the earliest indications of

i nflammation. This generalized |ow |l evel of inflanmmation may lead to
gingivitis and/or periodontitis. Such inflammtion is generally believed to

be the result, at |east in paFtE ORTHRENKENIEPNa present in the oral

cavity. Further, ,oral .tis inkl apgmt i.Q _ IA'S

aval | zeavieniar ML Bl S REInPE SRy RS R Mg b aRK,
systenmic origins. 1Q9Q3%H EFERIOGOET@ RELATEDEARRLICKIIONe cel | ul ar
conponents inplicated by these di seases and conditions _include epithelial

tissue, gingjoved] fiBrishpEsaton gaime thechenafit ofd nitad@tatps Esovigipnaldiatemi ch

contribute to. the host e.t at ho inG. facto ed by the
bact er i éppéﬁ@’tééiag&f’a@?ggg@grgﬁg J‘i%Ht?FY g@?ggé'itﬁe %%r{e%%tggg‘g#&l ftections are
known aj f-houab, BNV RBY rdefREE unknown or uncharacterized. Al though the

i nfection %ﬂcertai n types of bacteria is often the etiological event in

many of these oral di seaBAEKGRRUPEY OFJEHEEVYEDTIONe di sease state or

condition is nediated by the h response. e of antibacteri,al. agents
reduces the W_Q{’meri fe i )étptlﬁs'é‘ﬁ ‘%rsﬁ‘&m .?@ghorgf%a[vngaa\;?#g/\ogrﬁ ﬁ)%}{mrt ggeult in a
reduct | g{h@@t Bk AR T HAMEY €T his [bBh & aRRRT 10AClavélsof tifathanéragagus as
such kilTing 1's acconplished indiscrimnately (both beneficial oral

bact er i keadrtd gitedieitie rivds feriadobtids.cFuch inlgmpetios iy genserllytbeligvetbePeand ti me

itive. 0004] Bacterial infection of th t] il at
e hostharesHinatdes o8 Ra By i Bl R GHas ot HE el i FroRacaipflad o o

up-reg%?ggé%gﬁh&f\tm%éa BEdLbey, Sodaliadd &ﬁu@,etrﬁxﬁa,iﬁécﬁ)%m irpopee damage.

These ne tes have been 1 nplicated as the prinme nediators in

gi ngi Vi bi-d hygimeodoatiols systeost exgyel i tis and other inflammtory di seases.

W0 2007/ 0821{[30%)83%1- / UISt2150 geyegaqglzbze%ieved that the cellular components implicated by
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.



2 [0005]1t has been reported that one mechani smof inflanmmation is nediated
through certain transnmenbrane receptors of mammalian cells. For exanple,

toll-like receptors ("TLRs"), are glycosylated transmenbrane proteins and
once acti V%&(ﬁ?oop/b{szmga”d i nduced ol igonerization initia&gusdeddsmmine
response within the cell, ultimately gesulting in the expression of

cytoki nes, interleukins, and other nolecules that nediate the state of

i nf | amat i on. [ 0006] There is a need in the art for agents and techni ques
useful in the diagnosis, treatnent, and prevention of such inflammtory
effects. BRI EF DESCRI PTION OF THE DRAW NGS [0007]Figure 1 is a schematic
di agram show[08§5}a céitas Seqrurepaged ithmt con nzechanisiof anfldrometien is[roedigledi gur e 2

h t | t h f toll-lik t TLR 2, .3, 4, 5 6,
> and o tegbefarre Bd-PRn AR e B AR eT ot B "By PR IR on of
each TLR“:ceE%rEE TRUNMARYE dcobyiatd dNYENRIERbh A0 BRItdRE ahA VAL B8R alel g“des a

met hod of di sti ngui shi ng anong oral bacteria species to determ né whether a
speci es liggndirducpddbipemerizaios. inBathamenngde respbusewitbiorthe cell, mftimatelyeast one

o1 moi vaFeegine Py Seendh SR e BuSE S SRS dhapRRat The

subst anj@dia RRFEEE QRGN | ndicator material signifies that the speci es of
bacteria is not a deleterious species. [0010] Al so included within the scope
of the invenfGo8el ar §hﬂeusm)dsedflorthdettéomgmtﬂganmedamwesus’éﬁ@nnﬁteory ef f ect

of an agent. Such net i ncl ude a t with the agent in the
pr es enc FaFOSISHEPUTEPY 8& pﬁ‘ﬁ’@f‘g?’i‘ﬁﬁ?‘ffﬁ‘ B%?’f‘?‘@ﬁmgfe Elté‘h bact eri um and
detecting the presence gpiERDESORILAICN GFOMIeHgawIRessubst anti al absence of
an indicator material signifies that agent is an anti-inflammtory agent.

[0007]  Figure1 is a schematic diagram showing a cell’s surface in contact with
a microbe.

[0008]  Figure 2 shows the signaling pathways of toll-like receptors (TLR) 1, 2,
3,4,5,6,7and 9, as well as the various molecules generated by the modulation of each
TLR.

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-



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0011] The invention provides
met hods for (1) distinguishing anong del eterious bacterial species and

beneficial oral bacteria and (2) nethods for determ ning the anti- WO
2007/ 08218?&{4@&%@7/ 060222 3 inflammtory effect of acspeRvidse2agent.
Al so provided are nethods of preventigg the nodulation of a toll-like

receptor in a cell using triclosan. [0012]"Inflanmati on" as used herein
refers to the localized protective response elicited by injury or
destruction of tissues that serves to destroy, dilute, or sequester both
the injurious agent and the injured tissue. In the acute form it may be
char act enflamchabyryeéfect, oftacsplecific eghrds é.lsogndvsled|dré ngpthddsf ptavghting tye
inflammtigq |nvo% e ng n‘géex series, of events, including dilation of
arteri ol88¢ ué%‘b“? le eid & usiig 9 eas ed permeability and bl ood

flow exudati ;[(Slﬂz f A hssimaBa! 4o P@Léﬁ@@fefgt%ttﬁéfb%ah%g) bﬁeulg@&yt' c

mgration into the inflanmatory | ocus. Inflamuation corréeésponds to enhanced
| evel s afsponee elmmdr’ayahmy oc dkstuiction weUssaes timt sevestdddsamnygatiltbatr are

rel eased for exa as. the resul.t. of tgﬁ Interaction of an _antigen with
an anti 56aYes W{h@dnﬁmﬂaﬁgw agfithg e dahs R iRBERR o, By
ext ensi QiarRRrABH by Hahl, FEHRE QI AAEN wbifin@N il uality

and/ or (?li}grnt %r%eokyt&esegﬁ?sté?é%glgca%m ?‘ch%qs |§ngraﬁgq_ﬁ? rkiggtolﬂve to a like
cel I notinteolead @cbmplek seiies afgeats, includingQhb8biilé aitanieles, icapillpriesy rdés, in

part, a nethod of ,evaluatin specific ecies or, strain of bacteria in
order t &/eaEies Yithansrprse é’F”gE%thgﬁéé BiRodflow; sdatips ofdpideapslBAE 1 ¢ he
oral cay I | 2nh§ioRr esence
of "t atpiedine Poreile) SHAELME e i paBolRANNORIRAGAALE BAG HhAAnhBEo o0

celI's. Somespdrdsitoehbaeetdsvets offpaoinitannatay eelhdenmediators,ed stibsthmces
del eteri ous, incl ugl ng those of Tabl e é hel ow: -é-@?l e 1. Oral Bacteri a

Repor t edhpiraelersed ier pomwla s fusercte ing dTaCHgBeN ehaTHEET N ARes | undi | 2
V. pan n%ﬁbody or by the action of antigen with a sensitized lymphocyte. By extension, an

anti-inflammatory agent is any that reduces the quality and/or quantity of these
histological effects in a cell, relative to a like cell not treated with the agent.

[0013]  The invention provides, in part, a method of evaluating a specific
species or strain of bacteria in order to determine whether such species or strain is
deleterious in the oral cavity. By “deleterious” 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. 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. intermedia




S. mtis S oralis C gingivalis C sputigena F. nucleatumss nucleatumF.
nucl eation ss pol ynorplunn F. periodontician P. intermedia WO
2007/ 082181PCT/ US2007/ 060222 4 7' . forsythia L. buccalis N. 7712t co s a P.

aches WO 2007/082181 PCT/US2007/060222
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T. forsythia

L. buccalis

N. mucosn

P. acnes

P. melaninogenica
S, noxia

[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 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), 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



P. mel ani nogenica S. noxia [0014] The net hod includes contacting at | east
one bacterium of the species or strain of oral bacteria to be eval uated
with at | east one gingival cell. Aternatively, the gingival cell can be

contacted Wigho@o@d:ti on of the bacterium the cell nerpraRR07/6H0S2
cytoplasm c contents, the bacterium ssnetabolic, end or by-products and/or

virul ence factors. [0015] This step nmay occur in vitro, for exanple, by

mai ntai ning culture of bacteria or bacterial parts and of gingival cells
and conbi ning such cultures. Alternatively, the contact may occur in vivo,
by application of the bacterial culture in an appropriate delivery vehicle
to the onedsurcandntysing@ddBiongl detegiwhsysentsasich agmedioactiverand/ndi cat or

mat eri al, may be detected. Such .indj.cat.or terials include t.hat are
know or ﬂt“(?r%sée IS ?fg'raéglbtoﬁéels’ %{}‘eéa %I?‘?é?‘z&lfeggv‘gff PR g WISEbe‘?rh%nrsée tirse of a
host' s i BRI ENRICARARISS:S) rﬂfc'réb@ké}gaﬂne{] $4, R A PaRLENA WRESXiIdRRZMAERS. FHY ot ei ns,
RNAs, D’%AS and other nol ecules that are involved in the cellular

pr oduct iesmmpie, Hythokidiratoranateralhie anpnoymefong mt sbjechdgisatrpisto #r ef erred are

I ndi cat terials, that ted by th dul ati f .of th
ol ||| REPREEE Bup A TheasdEn Bia o proteh PEad P4 Rt rfalbge RSB Kanp e,
TLRs 2, f3terthin®the pres@Rék & abIBhRWI RS eyl Baiior Bl @LNIVWRY theGith Qe eS|

i nterl euki ns (e.fg. , 1, 6, 8, 12), tunof necrotic factor (TNF), peptidases,
and nmRN#sis @spioh gt the invtentonthe ishbstkintial gbsenp@ofsthb welietted amditasor mateziall euki ns,

chenoki nes (e, g, CCL4 3, .and CC10),, d.matrix t al opr ot ei nases.
0017} TREMABERES SRt e PROCYREs BEPTIRIRCatw ATHEUPTET HelPeb BOLRIRE e out
by in amye AANARLHKROMENM: ds% REHIRUAE BRRFICHOh bihyAblo-RRSnmBYoke a relative
or an absol ute nmeasurenent. Detection may be acc l'i shed by direct

measur emdtiatofs.t he quantity of selected indicator material(s).
QIOE)(; I’l gg‘tz Il\é(]a_ L@P}@ts 2 g@% %%6%%%9 ggl) iigcqggesbaymét%gii rfgrcévahygioting the anti-
~ inflammatory capacity or effect of a specific agent, i.e., the capability of the agent to
reduce or eliminate inflammation in a tissue exposed to a pathogenic bacterium. The
method includes selection of an agent to be evaluated. Such agent may be a protein,
peptide, organic molecule, inorganic molecule or conjugate of any of the same.

[0019]  Under some circumstances, it may be desirable that the selected 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 rangé 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



measur enent using additional detection systens, such as radioactive and/or
fluorescent markers, antibodies, alterations in the | evel of gene
expression of specific genes, nRNA analysis, microarray anal ysis, and/or
changes i nyaidoxdrpigant status. For exanple, if the indipgaiQisefiHbekri al s an
enzynme, one may subject the sanple togan appropriate substrate and neasure
the end product of an enzyne-catal yzed reaction to determ ne the presence
or absence of the enzynme indicator material. In the practice of this aspect
of the invention, the substantial absence of the selected indicator

mat eri al denonstrates that the species/strain of bacteria is not

del et er iromgtor the serilig o theyoediafifsed fort teeis.cEh¢ efferisefche aslvemt(s) esedito t 0

initiatethe. duct i f .0-infl t di 0018] Th
| nvent 1 SHCATER b gaert> RBTHERHR r s ALY of et fhuisian po

capaci t y@kesef fect of a specific agent, i.e., the capability of the agent
to reduce or elimnate inflamation in a tissue exposed to a pathogenic
bact eri um TI2Hetdowingticubatiors eheplatesarofeadin agantoplate be eval uat ed. Such

agent ma e rotein,. peptide, .organi c nolecule, inorganic nolecule or
cgnj ugaf ecg‘f’Pilﬁ ’B?te‘tﬂélgﬁﬁb.ﬁesmtsa LSRG S‘E‘BF@N%ﬁtF%“LFﬁﬁfraﬁe’égg thet may
be desi pableadeRttnat hilsal BE bdeRRERbWHY REnGHAHA &shHR85 AR b éeliiéﬂit

significant bactericidal effects inh the oral” context. For exanp t he
agent mupubdneegrent Hows asn ldvo optitdl alensighiebilinghandl at lomt adtivki bi t ory

Concentration (M of. 0, l.ess than out 5%, | ess . than about 10% | ess
t han abﬁmceﬁg@é’%@qcfﬁ @ Wﬂ"é\lﬁ pggﬁ%gatgg&w[s(y@gﬁ]lm eri¢a) aF’é%th‘@ﬁ‘é%D-o Theel ude
pr epar aldvass: aétivk ERkattatdnh sidpbRedriaY SrRBRN défhedsIRPIARY ﬁg% r%ﬁmg/ent and

subsequent serial dilution of the solubilized active. A stan suspensi on
of the skdwdicethelmagrefdllawist hese coul d be a range of bacteria each of which

requires its eci ali zed protocol, for growmh and handling) is added to
each concentwgmg’alftyto_rﬁg“?ﬂii‘? ub'8 ag@f‘?\%.ow%he bacteria + active are
i ncubat ed unpRR4ANRRRGH EbA &R Sk SIANS tHRlcuREfesRREWRRGH s'n%ge nltq%g{}gnﬁ o the

nonitored typically after 48 hours of 1ncubation. [0021
M C st ugitasth ncl ude a growth control that nmonitors bacterial growh in the

absence of a ed solvents or excjipients. Additioppal controls WO

2007/ 082 181@?@%&&&?7‘@&%560 %‘Hﬁi AF R 3FeBHS thyi;{] pot iphibithegtesiadaed for

tests. ﬁ{@ﬁﬁgﬁgegs&fﬁaw%ﬁgw@g;(s) used to solubilize the active agents
e

on bacterra are the final seri of controls included for these studies.
[ 0022] Fol | ofi0a6] Thecuethbd @f evalhetipng teasitisinfame@doriyrcapaditycoragdicat 6f a
spectro hotforret er.at 610 nm Rgsults_ are jnterpreted as the | owest

concent PREGMAR! et (e dem gerRntAqiag & SeHivBih gpﬁ%’é’%ﬁ@é@éﬁﬂﬂﬂ@%m h. At
hi gh achhMeraRCRieRtd B0SontRAE BlybheiR Bl B9k v%,oeggiég SR of'Bu Jy&v]vc, opti cal

density reading) and at tow active-“concentrations rra wou
prol i f eand engystrootstaiasd &rom ghelbptlhrallindensicliyicalesatiplg) . The | owest active

concentrati 08}9%'9] stgp_ l%gél:éeri al growth is defined as the MC The controls
shoul d come as PuitabeRBathpgenigpr delgieriops Pacteriafagiuge in the metbedri al growt h

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]  Alsoincluded in the invention are oral formulations containing the

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



[0024] Monitoring bacterial growh - the cultures show denonstrate

| uxurious growth [ 0025] The solvents used to solubilize active agents
shoul d not inhibit bacteria (as they nust be essentially innocuous).

[0026] The WEhhoms9f; eval uating the anti-inflammatory egpaghdoyoedesz.effect of
a specific agent includes the step of 7contacting a cell with a pathogenic
or deleterious bacterium The cell to be contacted may be in vitro or in
vivo, prokaryotic or eukaryotic, and nmay be obtained froma cell culture
line or a clinical sanple. [0027] Suitabl e pathogenic or del eterious
bacteria for use in the nethod include any know or to be discovered in the
art t havelhdd eethddsef petventing theahbdullation ohtall-lkeyreseptors asi arel Essap celmune
response. Such, bacteri y .include, for exanple, those listed in Table I,
above. qxﬂﬂﬂﬁcﬁﬁgsﬁé?ﬁ@gwg%tggﬁﬁﬁht|ng the anti-inflammtory capacity or
effect of as pﬁﬁ)‘Sf]]m) 39¢ nﬁvénﬁﬁh ‘Elg%z)rbhﬁe§frﬁﬂldlfs oedRetrgst priegertirgsence or
absence of one re indicator c ound(s). Indicator conpounds_and

det ect i omflaRirhatits sfnth ayktisne byrapphemanny efcoripeyad duish pf idosapotpehe
100291Al so included in the inve I ations containing the
agents found to exhi bi tiSSs ahFEE- Mlﬁfq%%%?‘sg Q/Ilgé%‘f €%y the assay described
above, as WD 2007/082181PCT/ US20071060222 7 wel |l as nethods of preventing
the nodul ation of toll-like receptors on oral tissue cells by contacting
such cell with triclosan_ 10030] The invention al so provi des net hods of
reduci ng or preventing inflammation of an oral tissue by application of a
conpound, such as triclosan, to the



tissue at sub-MC levels. By sub-MC levels. 8 CLAIMS 1. A nethod of

di stingui shing anong oral bacteria species, the nmethod conprising:

(a) contacting at |east one bacteriumor portion of a bacteriumof a
species of oral bacteria with a gingival cell; and (b) detecting
the presence of an indicator material, wherein the indicator material is
sel ected fromthe group consisting of nolecul es generated by the nodul ati on
of a toll-like receptor and selected f§omthe group consisting of cytokines
and interl eukins, wherein t he substantial absence of an indicator
material signifies that the species of bacteria is not a deleterious

speci es. ZrMigrgret hod of claim 1, wherein the gingival cell is contacted
with at | east one bacteriumor portion of a bacteriumof a species of oral
bacteria, in vitro. 3. The method of claim1, the indicator material is
selected fromthe group consisting of nolecules gsnerated by the nodul ation

of TLR 2, 1TLR 8, drigk distinguirbingepmengopral| kackria speries, e caxeodmat eri al
is selected fr.omthe group
comprising:

(@)  contacting at least one bacterium or portion of a bacterium of a
species of oral bacteria with a gingival cell; and

(b)  detecting the presence of an indicator material, wherein the
indicator material is selected from the group consisting of molecules generated
by the modulation of a toll-like receptor and selected from the group consisting
of cytokines and interleukins, wherein

the substantial absence of an indicator material signifies that the species of

bacteria is not a deleterious species.

2. The method of claim 1, wherein the gingival cell is contacted with at least

one bacterium or portion of a bacterium of a species of oral bacteria, in vitro.

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

consisting of molecules generated by the modulation of TLR 2, TLR 3, and TLR 4.

4. 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.

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

group consisting of molecules of the NF-xB pathway.

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

group consisting of IL-I, IL-6, IL-8, IL-12, and TNF-q.



consi sting of nolecul es generated by the nodul ation of TLR 5, TLR 7, and
TLR 9. 5.The nethod of claim1, wherein the indicator material is selected
fromthe group consisting of nolecules of the NF-K13 pathway. 6. The net hod
of claim1l, wherein the indicator material is selected fromthe group
consisting of IL-I, IL-6, IL-8, IL-12, and TNF-d. 9 7. The nethod of
claim1, wherein the indicator material is detected directly. 8. The

nmet hod of claim 1, wherein the indicator material is detected indirectly.
9. The nmethod of claim1, wherein the at | east one bacteriumis obtained
froma clinical sanple.

7. The method of claim 1, wherein the indicator material is detected directly.
8. The method of claim 1, wherein the indicator material is detected
indirectly.

9. The method of claim 1, wherein the at least one bacterium is obtained

from a clinical sample.



