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CONTROL OF | NTESTI NAL | NFLAMVATORY SYNDROVES W TH A
PREPARATI ON OF KI LLED OR NON | NFECTI QUS BACTERI A FI ELD
W@E0THIE22BNVENTI ON Thi's invention relates to theCTBR0eH004133

a preparation of killed or non infectious G am
positive bacteria such as Gram positive facultative
intracel lul ar bacteria, for, exanpl e nycobacteria, for
the treatnment of intesti naI1 i nfI ammat ory syndrorrés.
DESCRI PTION OF THE PRIOR ART Wth an increase in

i nci dence, Crohn's disease is a disease f '

gﬂld | CONTRAHDEINEESTINAY la&umMMinﬁYc%\gﬁﬁg@ﬂﬁﬁous,
P . .

WiEerd PREs RPN OEGELERIGR QR AEECTIOPS BACTERIA

Di sease (IBD) which is disabling, of unknown eti ol ogy,

and which affects young subjects. The cunul ative
preval ence of these two diseases is 10 to 200 per 100

i j pendi ng on the country. Recent
FE'ﬁgg?#a?Wf@ﬁﬁons and bacterial flora inbal ances
have been inplicated in the origin of these

afflicti , With i ;
ForTm%o:inc;Jrg\ti@wsé%{gfgs %gglgfﬁgé g?pc’tu {ahir%gq!{ggor[n 6P rkElI%g' or non

. cob ri LAY | fa8i

ool A P39 g RAGR YRRt Golta pcslir

baciéeaiat, f@eéﬁ?h?@le)_fnycbbaatedbpw thiet reatorend’ of intesdiaghinflammatory
i sease affecting cattle which appears a few years

syndiforags.t he initial infection. Mre recently, E?/ col i

adhesins, flagellin or finbriae, have been inplicated
in the pathology of the disease. |diopathic
DE$CRIRTION ©F ThHBRIQRsABIe (1 BD) includes a collection

gfet ;di()lsgsrggerihg; ag?:ﬂg?sgrgi ntestinal tract of unknown
o e RS U5, LIS RLadd | ATFREaE8 ounc i
chil?%?@%ﬁ&%&i afig 'bdlj:{iﬂti*sit\m?igh MEEF\I & kbAbagyams rédires specialized
long term attention. Ulcerative colitis is also anelﬁftlgr%lrr:asfgr%dBéng} Dltsggse (IBD)
which is disabling, of unknown etiology, and which affects young subjects. The
cumulative prevalence of these two diseases is 10 to 200 per 100 000 inhabitants
depending on the country. Recent dietary modifications and bacterial flora
imbalances have been implicated in the origin of thése afflictions, without precise
results being reported. For Crohn’s disease, bacteria of the genus Mycobacterium
avium sub. sp. paratuberculosis have been proposed to be at the origin of the
disease in part because of its analogy with Johne's disease, a disease affecting
cattle which appears a few years after the initial infection. More recently, E. coli
adhesins, flagellin or fimbriae, have been implicated in the pathology of the
disease.
Idiopathic inflammatory bowel disease (IBD) includes a collection of

disorders of the gastrointestinal tract of unknown aetiology, characterized by

" intestinal inflammation and a chronic relapsing course associated with local and

systemic complications.
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| esi ons and synptons are associated with
over - production of pro-inflanmtory cytokines. |BD
w@eoupixzes two entities, ulcerative colitis (UZ)T/md06/004133

Crohn's disease (CD) and an internedi ate variant of

t hese di seases, indetermnate colitis which shows
over | appi ng features of the pwo major forns. The

i mmune response is inplicated in these inflammtory

bowel diseases. The clinical table, by successive

adv €Sati ' e riods, of. renjssi has,
cvord eeist Bt IR BRE R Rtas Bt Acisrteh S aisned that the

lesimveesnd, syanstohiteare @8Y66iatedr wiRNGRAIROGESIOP of PRo-inflammatory
di seases? The active treatnments brought about

cylokinese (B3 qopnsiseswo. enities aulcgrafivel galisis {HE) and Crohn's disease

(COPHECATHEPEAT S3RE o i BE08E, SRORErfifte cotts whcr

shpwevveriagpiagyfeptuees séthendicmbjorfomhs.t he initial
rrechzin.gi sm The different murine experinental nodels
[

part i 4P yIEfioJEEROR RIS dMplicaled. in tthess eflamembam bowel
dideagbs fTRE %liﬁl@ét {bIP W ESUdRSERE déjd RS- ald Gfin extended periods
free breeding 0 no

mai ntained in a germ ng environment _
of triniskigm, ihatlevoiad thg paytivivaiion diyautoimmase rhechdrdsmiclhowever,

o o8 b BihocuBHE" BB e e raments
brouyHht heaieuds dritgaNe Byl OKRL-TREVG] LiRAEAIRE Ma gﬁﬁgphsmgica:

derivatives (TNBS) deposited locally in the co ‘
mashapigns iy dke ikspadisanset areningplitiabed sulthéss dige@S8E, once again

| i Bl i nki f £. d .. Regul at
willofCidibd od eSS BB o et B prRStisFE e

| BD Whaedlisferdntt aririnealexpsiimantat ModeRY PAFRIPSredr8duce human

chroni ﬁtal%at hol ogi es which are disabling and which na

dissasevr flahasi Reent sagwhr thay fasaupartisinaies gl the _edieg@%g. Mice
SO o L ot S50 oMl S LELYGE oppator
symdroges byt ¢aittast Hasthe mice re witeh die floveiié Woneshtional. Some of
th%{ibﬁ%éﬁygﬁgf&#ﬁégéﬁs},{?&delg m ’Ichrg ;act)tolr ?r? fhealr%%use involve
a local sensitization by phenolic derivatives (TNBS) deposited locally in the colon
or by the ingestion of dextran sodium sulphate (DSS) given in the drinking water
for a few days. Regulatory T lymphocytes have been described to play a role in
IBD models.

Intestinal inflammatory syndromes are chronic pathologies which are
disabling and which may be mortal since they bring about intestinal stenoses and
repetition of necessary surgical interventions. The medical treatment for these
inflammatory syndromes is essentially based on the use of powerful anti-
inflammatory agents, corticoids, antimitotics, and more recently anti-TNF agents.
Any treatment bringing about a decrease in the doses of anti-inflammatory agents
to be administered or that may be substituted to these anti-inflammatory agents

are important.

In the course of analyzing mechanisms that may control experimental

- asthma in mice, it was discovered that CD4+ CD25+ regulatory cells are



10

15

20

25

30

Any treatment bringing about a decrease in the doses

of anti-inflanmtory agents to be adm ni stered or that
woreyw7he23ubstituted to these anti-inflammat or yPEyEs20@5/004133

are inportant. In the course of anal yzi ng nechani sns

that may control experinmental asthma in mce, it was

di scovered that CD4+ CD25+ éegul atory cells

areproduced. The IL-10 that™is secreted in turn
insures an inportant part of the anti inflammatory

activity. The inportant decrease in the nunper of .
produtedainatibri0 thetlis spereiethin iirp dasurgs aRdmRarant Rerif the anti-

. gan allergen.in.th f .ani .
oo 8 U S R By o
predareterOng Aem(iERtidredf bhealletyentinrthe tiongsoérthe rnimats that

eventual activity of EFD in other. synd .
werbrivosiodl ahgMecobadiatie: hRHInE ORISR BXndiiCEfeeze Dying
scri hed.. | s UG b A
e, B B e R e TNl 6D i trer
syntRAAES edhetdieinpmencalierginr dir anddiemsunsd Ch2RQDRHR Have been

de#ﬁp"%?ﬁﬁ’&ﬁiﬂlgggp%&f&g&hﬁﬁgiﬁ?ﬁ@@%ﬂﬁmﬁﬁc@ﬁ% of CD4+ T
|ym§h8§'t@§ Andd %ﬁédﬁeéo@?d, inet Brldenab omfrhAskems @FYCDA4+CD25+ T
yn ¥ as Infla

ones suc mmat ory bowel disease (1BD).
lymphotytes caljstop tlnd diseaser esent invention is to provide

a treatnment for |BD which does not require or decrease
the dose of anti-inflanmmatory agents required.

sURMBRRY 08 THEURYENR®Nt i nvention provides the use of
a Gram positive bacteria preparation for the
prevention and treatnent of intestinal inflammtory

* el A el RRBRRT LvRNGS 10 o HtBURE & Hckilent dtestinal
inflbﬁn}?éét?tﬁ??nadlrlaﬁ%sCslmiﬁmmﬂangﬂaibh,aboWél discasel(IBD).
D arhcAT b obr it e 1 5o Gy 56 £ ygBEAGRL for 12D
whBHCSER; hGY GRELRE, bl dctEEaR Qb Bse O e matey agents
requifedl Aceerdinglg, the prssenbinvention grovides g yisefof. a Gram positive
bacteria preparation for the prevention and treatment of intestinal inflammatory
syndromes, the preparation being characterized in that the Gram positive bacteria
are killed or non infectious, and contains more than 50 %, and preferentially more
than 90%, of the bacterial protein components which are in a native structure.
The present invention further provides a method for preventing or treating
a disease caused by a Th1/Th2 imbalance, the method comprising the steps of :
a. providing a kiled or non infectious Gram positive bacteria
preparation or a portion thereof retaining the capacity to inhibit
intestinal inflammatory syndromes, and
b. administering an effective amount of the killed Gram positive
bacteria preparation or the portion thereof to a patient affected by
the disease.
The present invention still provides a method for preventing or treating an

intestinal inflammatory syndrome, the method comprising the step of
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a. providing a killed or non infectious G am positive
bacteria preparation or a portion thereof retaining

wWo b@7ozpacity to inhibit intestinal inflamrat oPgT/IB2006/004133
syndrones, and b. administering an effective anmount of
the killed G am positive bacteria preparation or the
portion thereof to a patient affected by the di sease.
The present invention still provides a nethod for
preventing or treating an intestinal inflammtory
syndrone, the nethod coggrj sin

th e .
adr PRI S0eR | PRIETS N pRHERNE A ol Ay GrampRasiiyp hacteria

BffoROHEEME i PO RIINT e bRy e tory cells.
preg o ek R Gt oA Ao T RS Yeguistory cells
celTie piésentriasention duringri provides laecompositivasfar the treatment

ancf ST B ea o iaeb R RS orf e LK. b8afing & Gram
posﬁ) AbRASHS bsﬁgg@ﬁbgmpsma)eﬂﬁé fMoRiRPstepd :by the

oW ng ster harvesting a cul ture of live
bact er) ehargesting b)culteshofityet bacteda cells,a cells in water

' | ut i f. t .
O R SR R AR G0 B SRR Sty of 2
sol uti onsAf sictsas borateh as borate, d) killing the
frozen bacteria cells by drying themin a

fr eez6) dirgezing the kacteris: call§ in Waden ok i PBRAMEMS $Qlylien of a

98.5 %o r referably at |east 99% of the
wat er, n%arl{e&g?h\ggéﬁgﬁtg’ at | east 99.5% of the water,

anldl ex) glglllggdggg&z}ég?a&ogeg ®$E|s bgfcbyiagcthgadirbacftlmeadryer, for

cells. | i i gqur e

i |l ustra®dEng ﬁgﬁ'@@titﬁ rggmye\,@ﬁ@ﬁ§t%§5%éhg€t¥\e water, preferably

infla ' f A it 0 0 i i I o th

o BBt G Pt e RIBAnadions of e
water, and

e) collecting the extended freeze-dried bacteria cells.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 illustrates changes in body weight and anus inflammation after addition
of 2.5% DSS in drinking water during 7 days (C57BI/6 male mice).

Figure 2 illustrates a difference in length of colon between mice receiving DSS in
their drinking water and control (no DSS feeding) mice. The experi‘mental model:
C57BI/6 male mice received 2.5% of dextran sodium sulphate (DSS) in their
drinking water during 7 days. Colon was collected on day 10 after the beginning
of DSS feeding.

Figure 3 illustrates the difference in length of the colon between EFD treated and
untreated mice. Mice received 2.5% DSS in their drinking water during 7 days. A
group of mice were EFD treated: 100 pg given subcutaneously 21 days before
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Figure 2 illustrates a difference in |length of col on
between mce receiving DSS in their drinking water and

weonwrnm23( no DSS feeding) mce. The experi nment BCT/mrdel/004133
C57BI/ 6 male mce received 2.5% of dextran sodi um
sul phate (DSS) in their drinking water during 7 days.
Col on was col |l ected on day 10 after the begi nning of
DSS feeding. Figure 3 illustrates the difference in
I ength of the colon between EFD treated and untreated

mce. Mce received 2.5%DSS in their drinking
DS Sdfeidivgy; orddyreg pergoswd detysn be2@et € D18 rafpey D é1'50(59““”9

Colon \N@é \églrecgég ¢ Uttﬁaéygbj %%‘t%r ﬁ*fg‘)b d@%ﬁlgﬁ?f%@%&}lgﬁd' ng, or

feeding. Colon was collected on day 10 after the

Figlﬁ'ﬁ% ﬂUétP&e@ﬁh@%ﬁfér@ﬁéé ﬂglenptfgw ®ldn bletwsen teesontr group (no
erence in

on_bet ween f he C?B q
EFDgtrea’pnegntoalEF[DOt D@%t f@awnganawel& Fbsteq gﬁe e@ﬁ'wg) an
558 365 B PSR LD S8t s

thoseQfidyPsol Afics OTHayolverd n@asiﬂmiybaﬁweenrmunean@@n%en

caecum and anus. Fi gure 5 |IIustrat es prevention of
i nfl ammat ory bowel

Figuss BALISREL DI NEBIOD S TNy R Tas RhES Qfreatment
Thecgél{%ﬁ%m tféé%eg':rﬁcér\ﬁeféo&m 16 thode l@?mtmkﬁqle@lno EFD

tatistical test) X/were neasu ggaﬁ
andday BSS) Q.*O*lmeans p*0. QOdiay/ﬁhaAN@( Ah@agmpaé,fte s They were

meas PARRHEKE O IE: oL o e S Ry ER RSt iRy
treated mce d| d not devel op a serious diarrhea or no

FlgGi'é‘Bﬁh?s%rété§ eaverition clinflamhmatopIFowekdisedye dyd=FD treatment.
igure 7 illustrates a histological cut of th

EFlaﬂr@t@d)mm@ldlq et @svselp@eﬁjﬁ%ousn@aﬁ BT At eah‘f"BSreas the
u | arged view of a portion of the
Conﬁm%{ﬁ%gtrﬁ%ﬁ%u@g 7. Figure 9 illustrates a
hi st ol ogi cal cut of the colon of a nouse feeded w

th
FighPs7 ifigrates hhistolagitalauesf the erlomogadontioh(rs D§S feedmg, no

Bortlon of the picture in figure 9.
EFD treatment) mice.

Figure 8 is an enlarged view of a portion of the picture in figure 7.
Figure 9 illustrates a histological cut of the colon of a mouse feeded with DSS.
Figure 10 illustrates an enlarged view of a portion of the picture in figure 9.

Figure 11 illustrates the histological cut of the colon of a mouse treated with EFD
before DSS feeding.

Figure 12 illustrates en enlarged view of a portion of the picture in figure 11.
Figure 13a illustrates a histological cut of the colon of a control mouse.

Figure 13b illustrates a histological cut of a colon of a mouse feeded with DSS.
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Figure 11 illustrates the histological cut of the
colon of a nouse treated with EFD before DSS feedi ng.

wo@ane23® il lustrates en enlarged view of a pRCT/IRRO0GF04133
the picture in figure 11. Figure 13a illustrates a
hi stol ogi cal cut of the colon of a control nouse.
Figure 13b illustrates a histol ogical cut of a colon
of a nouse feeded with DSS.*igure 13c illustrates a

hi st ol ogi cal cut of a colon of a nouse treated with

EFD before DSS. Figures 14a, b and c are enl arged :
Figurbersc Musfratsr 2 histSiogidal antiot arcoipre of iavetopiserrealed with EFD

illustrates the prelimnary experinment with TNBS.
befocs P36 nal e mice received or not TNBS ( 1 ng in 100

m of ethyl alcohol at 50% twice, locally in colon at

Fig;ﬁ%sf_éA%@ cla'rr{%%ma@e,@q}iéumr fgoRserdsed ahd tmespdbtively.

recei ved EF)lg 180 o mbCe vere el gpted. A group
subcut aneousl|
Figurer $5 nn(rjemmtneje?%ﬁimmag sxporaont with TNEso Lt Bale mice
received, P The cont r [ ' ; ;
oG PRGOS 104 50 b ooy oty
colofE'F@lUdlé%/ (5/28% 105 )Thefri oole viérel dbsesveditdasng HO deyise At <layr10, the

" EFD on DSS induced I1BD in. mi f '

mice heeiED vRighicd! Ao 5eHpceEBied BF CodORorgrroasiie ol 5 davs
anus i i ; I di i

ber ) ot S VB, & o A o -

Thes @8hto) grodpaidid (DSIeceivet TNBS oeithen Kl DhaY\sighisr inngragns are

days. A group received EFD 100ng subcutaneously 2 1
fep@ﬁ?@OBéhﬁrf'QUE%Q{'aﬂsbroup recei ved PBS. The Ias%/ group,
control, did not drink DSS. This treatnent protocol is

FiggE(? 1§%Iﬁstiagés thoufisctsGrEFD balDSYimgudedgiBem mica of Fotocol 2
X-axi's day O corresponds to the first day of DSS .
durﬁ@eﬂh{eﬁ@ dﬁ%\isaot)obsetrvah@mréa) oniwaigtrancHeon 280 Tfiggmation and
synmptons.,. Figure 17 i Ll 0
sogboPkeBiang " fprblel PLSSHIE SR Bl oo 25% o
deﬁ%ﬁ?%@:@ﬁjnﬂ)}’smt@@w pateimdrirkigy hwates| dwringhd dags.uf group

receﬁlré%t E?:D 100ug subcutaneously 21 days before DSS. A group received
PBS. The last group, control, did not drink DSS. This treatment protocol is the
same for figure 16 and following figures 17 to 24. On x-axis day 0 corresponds to
the first day of DSS feeding. The pre-treatment with EFD decreases IBD

symptoms.

Figure 17 illustrates the effects of EFD pre-treatment on DSS feeded mice of
protocol 2, as assessed by colon and caecum length. Colon and caecum lengths
were measured at day 10 after the beginning of DSS fedding. Important
inflammatory reaction due to DSS feeding conducted to a thickening of intestinal
walls and a decrease in colon length of PBS treated mice, the colon weight being
unchanged. The colons and caecums of EFD treated mice were similar to those
of control mice (*** means p<0.001 with ANOVA statistical test).

Figure 18 illustrates the effects observed at day 10 post the beginning of DSS

feeding on mesenteric lymph node cell number. Mesenteric lymph nodes were
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were neasured at day 10 after the begi nning of DSS
fedding. Inportant inflammtory reaction due to DSS

wo e@dior3conducted to a thickening of intesti neCT/IEN0062004133
and a decrease in colon length of PBS treated m ce,
the col on wei ght bei ng unchanged. The col ons and
caecuns of EFD treated mce-were simlar to those of
control mce (*** neans p<0.001 with ANOVA statistica
test) Figure 18 illustrates the effects observed at

10 _post the begi nni ng_ of DSS feedi on .nesenteyi
e el NI STt 55 B T o

d .
SRSy ShaSeBL B T bt fﬁ@a‘(@“%%';“’e

beerpgreoisagiywERD {fdatedi(t meares p\ﬁQ.OﬁarvgthN@%rstaﬁsfciealﬁadt).
been previously EFD treated (*** neans p<0.001 with

Flgélf"\%@t@u:%;gt%?,% ﬁ&gctgrgy qy}ﬁlﬁﬂgﬁ ggyrﬁp@glrgﬁt?g I?)ﬁeEsent in colonic
tlssgl%'r% f{ggfeghﬁﬁhfgﬁ (ec?]om@@ﬁ'@u@ss welre C@Jl1eBied, tw&gne& WeE6ciated in

hed, di ssociated in presence o
prepente af eprotedds inhikitais atagayl d0ppest tgﬁeb@@ignmu A O§¥S feeding.

o R 40 B AR AL Bfbhde0 ¥, e AppRtFor 1-
12p40 Sdrid | RANTHS Yndi enitisticayt sirifieingndifferunces oberr \ohderved
bet ween PBS and EFD treated mce. Figure 20

betweend? Batass EFD teeatedtsicen cyt oki nes and | ynphoki nes
present in colonic tissues (b). For IL-1 b, TNF- a and

gg{rg'zbal Iu&%tﬁb@iﬂ)% ed & c;igp%bég%ﬁq PhpRbRIRSSREsent in colonic

at S Ically Signitican erences were observed
tissuesweb)y) PBE HRti3 EFINEceaned MiRs¢q, taiusmiphiCatedean niaflammatory

prevent ed .the i d db S feedi,.nd.
procegeRs Siat tsy Gl Y G DO B et GEe VEE 8?%@’?32%6'*@%8“ PBS and
EFD/ R PHSSEEFD ﬁe%ﬁh@ﬁ’t' ﬁretvleﬁfébe&é Mflanrhafidn induced by
produced y ‘activated T-cells, stinulates different

DS&efeledingneages to produce |an ammat ory and
hemat opoi eti ¢ cytokines. Less activated T-cells were

Fig B BRI AR o GRSl i Rkddsd it n coloic
tis$UieRA(IYEML17, produced by activated T-cells, stimulates different cell lineages
to produce inflammatory and hematopoietic cytokines. Less activated T-cells
were present (according to IFN-y measured quantity) and less IL-17 production
was observed after EFD freatment.

Figures 22 illustrates EFD effects on cytokines and lymphokines present in
colonic tissues (d). KC, murin equivalent of IL-8, IL-6 and IL-1a are
“inflammatory" cytokines or implicated in the NFxB signalling pathway. Their
production was decreased after EFD treatment.

Figure 23 illustrates EFD effects on cytokines and lymphokines present in colonic
tissues (e). Hematopoeitic cytokines, IL-3, GM-CSF and G-CSF, were less
produced after EFD treatment as suggested by preceding results showing a
decreased IL-17 production.
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Figures 22 illustrates EFD effects on cytokines and
| ynphoki nes present in colonic tissues (d). KC nurin
weouwrhz2ent of 1L-8, I1L-6 and IL-1 a are "i nf|BemER2006/004133

cytokines or inplicated in the NFKB signalling

pat hway. Their production was decreased after EFD

treatment. Figure 23 illustyates EFD effects on

cyt oki nes and | ynphoki nes r#esent in colonic tissues

(e). Hematopoeitic cytokines, I1L-3, GMWCSF and G CSF 1

were | ess produced after EFD treatnent as suggested by
Figupe @Eﬂiua’@airessthétfacstm\t\/lﬂn@ increi@es #mSAd A-B-pretein level observed *

product 4
i 12 GelaneSF e e, B! S pBLERURE S 1 fbyites oy e
treatLfte - Bgt Bﬂrsgggfw%'mgh|95§r&1u@ahemf@b@ém@0eﬂays after EFD
prévent e eatfrent. T-bet protein was hi
treatpnetuTed sam;slps,ea andd, deoye DFS é@eOEdD“tqee\é{?Fﬁeﬁfoce%

sanples, a and b, fromDSS feeded nice were processed

Fig e IIE S S b 5L B8Rkl Tbbls BGRt RnRes BEDURated and

ce recel ving

untrQS’Ber ﬁfﬁcé(?r@béfmn%}lkj@hﬁél@ s{dﬁﬁﬁh $liiphatet (Ihss)lthreehélmtes in their
drinking water sonme days after EFD treat ment
crinkogealsmpomed deg Ay £ Vit ERSA(S TR0 GHrigred EFD

pre\{ergg ive '\{hfﬁﬁm%%g ﬁggm% S[r?’ p'n %)7‘ O(@B?BY/S%éIeS%u%Srédéwed 1.5%

ordi nary tap wate

Dssiiﬂ triegr &miaug V\/taleﬁ(ﬂjbribﬁﬁldagShenmnaiwta;k wajenaerng §iaysg1.5%
yS, wat er 1 9
DS%é‘?lih%!hG‘”ﬂEﬁﬁlng?'@f iriodes cus R wrisl S, T g, 3.5% pss

dunﬁgf%otgé thazﬁf ta?) ) tﬁ%n}é"a’lﬂjtgg U}Qggggléﬁ%ﬂ’wﬁlbé Werk EE]Z)Streated 100

ug giags sBBcuﬁﬁeanslyZﬂda)ﬁa‘ before the first 8@3' 9@@3%%%9 th1e5¥\9 per

0s q’at,fgq %q)aﬁc txgé%gregﬁ@ {yggﬁéi'?ﬂeteg ;PQ' a(ggtnadi\fxgc ive more

EFSW%a@r’ﬁ@ﬁf ITRMveRH A individasl mousEiviay ehattkad éawtt day, &5 days a
the colitis score perforrred on mce included in the

we@(QMXpMIm@ﬂ@mtﬁd@lﬁQyQ . Scores were checked
according to: - 0 : no nodification of feces

Figure 26 illustrates the colitis score performed on mice included in the

preventive assay (figure 25). Scores were checked according to:
- 0 : no modification of feces

1: anus Inflammation

2: anus inflammation plus soft stool

3: anus inflammation plus diarrhoea
- 4: anus inflammation plus bloody diarrhoea

Figure 27 up illustrates the difference in length of colon, measured between
caecum and anus, at day 52 on mice included in the preventive assay (figure 25).
The colons of EFD treated mice were similar to those of naive mice never fed
with DSS (** means p<0.01 and *** means p<0.001 with ANOVA statistical test ).
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- 1: anus Inflamuation - 2: anus inflanmation plus

soft stool - 3: anus inflanmation plus diarrhoea - 4:
w@ewsg/072280 ammat i on pl us bl oody di arrhoea Fi gur BCRB20¢%/004133

illustrates the difference in length of col on,

nmeasur ed between caecum and anus, at day 52 on mce

included in the preventive agsay (figure 25). The

colons of EFD treated mice were simlar to those of

nai ve m ce never fed W|th DSS (** means p<0.01 and ***

mean

FigfiRnzy Rt yslteen dheniisihSroe b foursh nsthe, mdkentertc lymph
nodl&s ebliete thdHihSEQﬁﬁﬁué@Hcﬂdé’cﬂlrﬁfhedgbév%%tu%‘ d_%b&\? (figure 25).

included in the preventive assay
Thaumyeben of cells svater deciessedhie the rhympl& nqdqshohEE@streﬁted mice

coffbRidd 381 05, 8F BT FRER L E0EE: Toe 00T Wik nova
staffisticaieest® i | | ustrated the spleen weight and nunber of

spl een cells at day 52 on mce included in the
E eventive assay (figure 25 The di fferences were not
|£{

rgt4& fliustpisd te F@lp@ﬂtwelgh ane nponhar|af splegregelinat day 52 on
iESSREES0 P 1 SRR e St TAETZ0 1 MAKIAER e ot

statlla’ecqilyehﬁerteme assay (figure 25). 2x1 05 cells were
incubated in 0.2 m of tissue culture nmedi um during

Flgi C%’%{JI &?@q@tﬁ >3 q%{t\grgéo%rg ieleg re qlc{_n?é%n Pﬁép:@atory cytokines by

spl@@h Rlls @eflestat R dalySMebhi Hﬁlc@’in@b@@é@h #Sgbventife assay (figure
erences observéd after PBS and EFD treat nents were

25)e>a><r Omeels ywagaiincukaied inl sl af tishue opitute mediwutduringh96h at

d_ f [ | ust
37 GnltE nwp%ma#néfwwﬁeé’éﬂegr%oﬁanﬁtthsﬁw&%ﬁﬁe%’ww IRj L6 and
IL-WSWGP@SdJét@ﬂnHﬁéanJS%d<'thesﬁlldltﬂ?é(x AB’bR‘é%l Makh{. At Wfdences
accordi ng to manufacturer protocol. This transcription
obseved afips £B% a5drkRD dreapehtsaverteadiamelyrsignifcant, whatever the

cytokine, but much marked for |L-17.

Figure 30 up illustrated the concentration of the transcription factor NFxB. NF«xB
was measured using a kit sell by Active Motif and used according to manufacturer
protocol. This transcription factor was measured as optical density on 5ug of
nuclear extracts of spleen cells collected at day 52 from mice included in the
preventive assay (figure 25). The differences observed after PBS and EFD
treatments were highly significant (** means p<0.01 with ANOVA statistical test)
or extremely significant (*** means p<0.001 with ANOVA statistical test).

Figure 30 down illustrated the concentration of the transcription factor
PPARy . PPARy was measured using a kit sell by Active Motif and used according
to manufacturer protocol. This transcription factor was measured as optical
density on 5ug of nuclear extract of spleen cells collected at day 52 from mice
included in the preventive assay (figure 25). The differences observed after PBS
and EFD treatments were highly (** means p<0.01 with ANOVA statistical test) or
extremely significant (*** means p<0.001 with ANOVA statistical test).
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nucl ear extracts of spleen cells collected at day 52

frommce included in the preventive assay (figure
wQ@3)o7/07hao di f f erences observed after PBS and BMCI/IB2006/004133

treatnments were highly significant (** nmeans p<0.01

with ANOVA statistical test) or extrenely significant

(*** means p<0.001 with ANOY@ statistical test).

Figure 30 down illustrated the concentration of the

transcription factor PPARg . PPARg was neasured using

. [ i f. di
130 B B ST PR st an
untreawdr eiceasviioh iteale esRMIddy d@ﬂré%o@furﬁlieﬁllﬁ?éteGMSSFHurmg 5

spleen cells collected at day 52 fromm ce included

da}’&h In Weingrinking waderad: @é&/mﬁebaxréom EFBreurative trestngest in acute

B0 B RS R MRELe e ZVHISS ul et Shaldby ety curing

5 deiygnand t&anatél*themm AP0 bf mld&wéWﬁDSﬂr@éﬂeat ﬂQ@'pg given
ure 31 illustrated the difference in

suwah@ Y #éoutpgiier dae dastday offopsdeeding i afwaamb‘ or 1 mg
peF‘ Byt ldagsiered Aexs aﬁ@rﬁ‘i’éjwma@#@ééef é@ﬁ@m %&ed(]g g@brecelve

days in their drinking water i'S nD
maserkhD teeatmeat.nEne weightcoft indivitial Mhoese @@gRtHdzkedl @ach day, 5

oo bR T o 2 9 Bt St o

Rifldaht, earatilie SAELt aDoN&SIvE
Slgaftgr the last day of DSS I gggiag Hﬁagts%wg’)w'tqafaﬁer

reqpyepeef weight lasgys 6, 7, and 8 after the 1st day of DSS
feeding. They did not receive nore EFD treatnent. The

PRSI0 s LR R BRSO ngqyratve
aszta)ee(flgmet 319, Bdaybs , wergyndHackedt accartiitig 1€ pfdvasiis WRcription
(fgpé V?g on da 13 and 15 (* p<0.05) w.th faster

eAlinipa @YH‘PFQSQ% deﬁe\g@eé faster jn EEDrta%tgdtrn@e

colitis score performed on mce included in the

Figuheas s \ifp apetatéd 'tﬁé‘rtﬁge%cesiﬁofe% guro%jg H‘l%‘%ﬁured between

according to previous scrlptlon
cag¢umiaial asysipatotay 94 oreasesl irfchstesy in theEﬁDatmeai_sedy (figure 31).
I n

ThE"e%oZths 8?%3—3? grﬁalf'%é élbgélgerr%;%ayélt@a?o %ge‘? ro nalve mice never fed
with DSS (*** means p<0.001 with statistical ANOVA test).

Figure 33 down illustrates the number of cells found in the mesenteric lymph
nodes collected at day 34 on mice included in the curative assay (figure 31). The
number of cells were decreased in the lymph nodes of EFD treated mice
compared to those of PBS treated mice, the difference were statistically
significant.

Figure 34 illustrated the spleen weight (up) and number of spleen cells (down) at
day 34 on mice included in the curative assay (figure 31). The differences were
not statistically significant.

Figure 35 illustrated the spontaneous release of some inflammatory cytokines by
spleen cells collected at day 34 from mice included in the curative assay (figure
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caecum and anus, at day 34 on mice included in the
curative assay (figure 31). The colons of EFD treated
wo@e/ovese simlar to those of naive m ce nevePCT/E&R006/004133

with DSS (*** means p<0.001 with statistical ANOVA

test). Figure 33 down illustrates the nunber of cells
found in the nesenteric ly nodes col | ected at day

34 on mce included in the curative assay (figure 31).
The nunber of ceIIs were decreased in the | ynph nodes

A S AL Rt by o
37‘F('3 %ﬂfe s%;férh% éfﬁtWQIeego fe?geé)sw%wgqriegﬁn%ghtréms Ny, IL-6 and

spleen ce€l on mce

IL-it ﬂcmd@ ddéterminedc wsidd \the akRatipléx | BioRad3 Bssayhdhe differences
differences were not statistically significant.

obseyved after PR @ndier B jmatmeabuwere pelie@ely sigptigant 0 601) for
IL- H‘?fh@}a@ﬁlﬁ&é(n%ﬁﬁﬂgﬁhﬁ épl een cells collected at

omimce i'n the curative assay
(flgure31) 2x105 cells were incubated in 0.2 nm of

Figures3® upulliustratetieticUcomishtratol @f NifxB Aeadured as optical density
super nat ant were coll ected and the concentrati ons i

onl‘ing of nyglear axigadts of spiganccealistealigriegdatdangs ffrpm ‘mice included
in E&Egﬁéﬁégﬁ%ﬁgaﬁé% THE ot e{r&ﬁ{: SBéeR/%aeéH&d?stt Shd EFD

ments” were ex rerre nrfica

treafriént8Odgref extrérhell sigmiaitarst (T rheaaslb<0c00 1 With statisdical ANOVA
L-6. Figure 36 up illustrated the concentration of

teslFkB neasured as optical density on 5ng of nuclear
extracts of spleen cells collected at day 34 from m ce

Fl%lil d@edolvh 'ilE!%tr‘é%gcﬁtth%( eco"f\%%@%aﬁ(‘;ﬁ rlﬁPA& mE28ured as optical

fferences observed ter and FD treatnments were
deasity enebpyg f gmcfaaramttre(c‘t bf spmnscepﬂsOcmlm:tad ah day 34 from mice

. ttstlcaIA A t est |IIutrat

inedc 3h 5 cHER TP aE SEs The e esises et afpr PBS

an BT fbafiEhiSawerd! ERgbmily SihRfBatel(hs ARIAMRCHRD 601 with
day 34 from m ce i ncluded |n t he curatlve assay

stqtistigalr ANOMA teste di ff erences observed after PBS

Figure 37 illustrates the difference in body weight between EFD treated and
untreated mice receiving dextran sodium sulphate (DSS) three times in their
drinking water some days and EFD treatments after the first series of DSS. This
model explored EFD curative and preventive treatments in chronic IBD. Mice
(C57BIl/6 male mice) received 1.5% DSS in their drinking water during 7 days,
ordinary tap water during 8 days, 1.5% DSS in their drinking water during 5 days,
tap water during 10 days, 1.5% DSS during 5 days and tap water thereafter. A
group of mice were EFD treated: 100 pg given subcutaneously 9 days after the
first DSS feeding; or 1 mg per os at days 9, 10 and 11 after the first DSS feeding.
They did not receive more EFD treatment. The weight of individual mouse was
checked each day, 5 days a week. The experiment ended at day 52. After EFD
treatment, a slight, significant, curative effect was observed on days 13, 15 with a

faster and stable recovery of weight loss.
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and EFD treatnments were extrenely significant (***

means p<0.001 with statistical ANOVA test). Figure 37
Wo doast22at es the difference in body wei ght bet ReBBE6D04133

treated and untreated m ce receiving dextran sodi um

sul phate (DSS) three tines in their drinking water

some days and EFD treatnentsjpafter the first series of

DSS. This nodel explored EFD curative and preventive
treatnments in chronic IBD. Mce (C57BI/6 m;l em cs)

: el 9 S.Lh: their drinki wat.er . during. .
F'%s#ggﬁﬁlﬂﬁge% aBbI&Et%for%lﬁ) |ﬁﬁ§m§835}§1'ca."ﬁ)b’%§g"] the curative
antheievendtivekssgy WAgere 91).i Sebres day chédkatPhBEordiid B previous

10 days, 1.5%DSS during 5 days and tap water '
deperintioRr tfighre2R)gr bepclipicatisympiems decreaseshireaubaanegusly EFD

j :sibcut aneously 9 days after the first DSS
tregjg\ebgl?‘h% or 1 ng peros at days 9, 10 and 11 after the

first DSS feeding. They did not receive nore EFD
FigureaB8eup .iludtmtesithbt differancei i nglth 99 UsBoma meRBedE Between

each day, 5 days, a ek. The .experinent ended at day ]
Ca%%mAﬁ‘T%P“E§DE¥ e, ﬁgrﬁn, mjce |inglHded dp JherGuwrakiye and preventive
B Y 28 i PR SR TE R e Mo sl sitlidto those o
PBY migg.r ates the colitis score perfornmed on mce

included in the curative and preventive assay (figure

e T -
nodes collaated iat dayBibanAReshyluBED it HeRtafhtvethd prdldhfive assay

. 39 illustrates the difference in | ength of col on,
ﬁ%%?%&-ejﬂ‘%@w@@ﬁ < sellarvain dlesrrasedaeniyy te lywapiinodes of EFD

vel s £ Bl RO ATIIRGARARA Y

simlar to those of PBS mce. Figure 39 down
Figure 4 illustestedHberapiten weight ¢Up)sahdrachbien of spleen cells (down) at

i C | . d day 52
day 2y B daIcB B HEIee, Paffie, ETRHES i, Binventva ey (ot 7). The
spllééh -wdight a4 e&f&éﬁ'n'uﬁﬁéﬁ%er@e@é&éé?@d BRlyin' Ridd'@hich have

h nodes o _
been subcutaneously EFD treated (* means p<0.05 and *** means p<0.001 with

statistical ANOVA test).

Figure 41 illustrated the spontaneous release of some inflammatory cytokines by
spleen cells collected at day 52 from mice included in the preventive and curative

~assay (figure 37). 2x10° cells were incubated in 0.2 ml of tissue culture medium

during 96h at 37°C, the supernatant were collected and the concentrations in
IFN-y, IL-6 and IL-17 were determined using the Multiplex BioRad assay. The
differences observed after PBS and EFD treatments were extremely significant (p
< 0.001) whatever the cytokine, but much marked for IL-17.

Figure 42 up illustrated the concentration of NFxkB measured as optical density
on dug of nuclear extracts of spleen cells collected at day 52 from mice included
in the curative and preventive assay (figure 37). The differences observed after
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treated subcutaneously (*** neans p<0.001 with
statistical ANOVA test). Figure 40 illustrated the
wa@piogere2eei ght (up) and nunber of spleen cel | sSPEOHBM)6/004133

at day 52 on mce included in the curative and
preventive assay (figure 37). The spleen weight and

spl een cell nunber were decrgased only in mce which

have been subcut aneously EFD treated (* neans p<0.05

and *** nmeans p<0.001 with statistical ANOVA test).

' e 1 nt aneous. rel.ease of so .
PBi@n% Pgn[rzrgp otrr%éﬂéﬁ%?) ?‘&g'ge %8§§%1%B'eﬁ' 1520t (o1 BeaBy %10.881 with
statiaticl ANOUA test)e i ncl uded in the preventive and

curative assay (figure 37). 2x1 05 cells were
.incug ted in 0.2 M of tissue culture medi umduring
Figig ? n ilystraigse thencaneenieation of IRRARY rasdsuied as optical

t j .0l -6 and | L-17 e .
deffANE 6 812 OF BcleRy ktrat of 5pBeRNicikaionEclE] &t gpy 52 from mice
incllideide ire nbes colativev efd aptedienBBS %&éﬁﬁ%dr@eévg‘?ﬂ% Wifefences

extr réﬁ{,?y tgnificant (p < 0.001) whatever the
Obmﬁgi T Fgélg 3Rt Ehkhieatments werel extremgly significapt (*** means
p<0 bbysHifipL@ilsic AROFANLEGL i on of NFKB measured as

optical density on 5ng of nuclear extracts of spleen
_cells collected at day 52 frommce included in the
Figtire a43 \ilusiradep the aifferemcasimabody ivaeight BélwedMEFD treated and

o 8 596 o AR G SR RIS T et e
drirsing iveatet alndABBA tiftinentd iagiar %éZngP\é’@rile!; | érspfsi ﬁgiﬂ?ymodel

the concentration of PPARg neasured as optica
explpreshFb} chiilivea tregimentst infchspie dBD: eMice ¢GBVBY6E attale mice)

5 1 ced nel in_the curatjve and .
rec.%f;i‘/\eé\c; eﬁtﬂf’/& gﬁggs g‘y t%#‘féﬁﬁg%ﬁv_a'iqrhgurd@g f erdgﬁf e 8rdipaRy; (AR water
durirfg 8rdeRBS 1e6% [ESD ihrthsirkking\RaR @8 days, tap water during
i m{b%?a t (** * means p<0.001 with statistical ANOVA

10 B@g%) - @%dqrgng bIdaysrandeiaptwaten thereatiac A groupoafymice were
EFD&Riedd i B ing;

DB e SR o T B b B o T S S octing: or
mgt pef osdati daysd2nateandndb Efertthealige SS afekting. Mhd addight of
indﬁ/ﬁ:{da?‘?’nngeDv%g's cﬁglcl%e%%% day, 5 days a week. The experiment ended
at day 54. After subcutaneous EFD treatment, a slight, curative effect was
observed on day 54 with a recovery of weight loss.

Figure 44 illustrates the colitis score performed on mice included in the curative
assay of chronic IBD (figure 43). Scores were checked according to previous

description (figure 26). The clinical symptoms decreased in subcutaneously EFD
treated mice.

Figure 45 up illustrates the difference in length of colon, measured between
caecum and anus, at day 54 on mice included in the curative assay of chronic
IBD (figure 43). The colons of EFD treated mice were grossly similar to those of
PBS mice (* means p<0.05 with statistical ANOVA test).
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expl ored EFD curative treatnents in chronic I1BD. M ce
(C57BI/6 nale mce) received 1.5% DSS in their
waleoonkia2go wat er during 7 days, ordinary tap WaPEr/1B2006/004133
during 8 days, 1.5%DSS in their drinking water during
5 days, tap water during 10 days, 1.5% DSS during 5
days and tap water thereafteg A group of mce were
EFD treated: 100 ng gi ven subcutaneously 7 days after
the | ast DSS feeding; or 1 ng per os at days 42, 43

Th i ght of .
FipRl &8, oW 1t 88=les Mo, Biina’ o i 19054 "B0E meseneric ymph
nottes mﬂpetedrmtrdawaaim icedingiuiéd urﬁ\ftﬁ@busat%%@%?cmgur%%) The
slight, curative effect was observed

t t
nLH‘raﬁg'Sg? V\ﬁﬁ weracdodiepsed orlygim theJymph gades af EFD treated
SUbCU T CERSG "+ B8l b TICRNA SREEHERTRNOVA B 1 1 gur e

43). Scores were checked accord| ng to previous
Figuse A6 pllustratés thrisple2t)weighe(up) lantd ARImMIseMpR Giden cells (down) at

aE 54 il iteH iR aaiqurdi, assah of 2%&%835%69we 43). The

spl@sth WeRtht RAIMESIBeA ARAUNADEr RRHS Fieé‘(:1 &ﬁﬁ%‘? (fb&ewhlch have
included in the curative assay o ronic
begs) subgytanenusly EFD brated €amzansi pe0.06r angyrdseéans p<0.01 with

Stﬁ‘tiépcéﬁANbQ{A%%@ of PBS mice (* neans p<0.05 with

atrstic A test).Figure 45 down illustrates the
nunber of cells found in the nesenteric | ynph nodes

Figutd 4t ilastratesithe Sgortansbee rdi8sddIgrsomB ihflemAttiah MRokines by
cells were decréase

sa)é 6‘;{0% e 43). The_nunber of

Spﬁﬁﬂ P e?*ﬁﬁ'pﬂ Ry ed4 dromeppicer inglusteds irb doe owvsative yassay of
0 t t

chfonl?J rlgﬁag@r% Zig\%)r g/‘_t%eg"" H%Ilé ﬁ%réé:hbﬁmglétg ﬁ‘]g; ﬁi c%{ tissue culture

mmjbrmerdlmingsp%bn atel378C( dﬂm)s@erﬂ@tﬁnﬂw@ﬂe MceRected and the
atlve assa of chronic IBD (figure

t
copgsntiains ) dER-uelLohtanhdLeiy) uere csterminese psigr the Muliplex

BigRRS ?%???-eiﬂ%¥d”nf%5%‘l&%<§%%”an?*%rb'@rré%nér‘*%%?@%?wﬂ%ts were
extreateilys sigoiflcaANQVA ©.681) whatever the cytokine, but much marked for IL-
17.

Figure 48 up illustrates the concentration of NFxB measured as optical density
on 5pg of nuclear extracts of spleen cells collected at day 54 from mice included
in the curative assay of chronic IBD (figure 43). The differences observed after
PBS and EFD treatments were significant or extremely significant (* means
p<0.05 and *** means p<0.001 with statistical ANOVA test).

Figure 48 down illustrates the concentration of PPARy measured as optical
density on 5ug of nuclear extract of spleen cells collected at day 54 from mice
included in the curative assay of chronic (figure 43). The differences observed
after PBS and EFD treatments were very or extremely significant (** means
p<0.01 and *** means p<0.001 with statistical ANOVA test).
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Figure 47 illustrates the spontaneous rel ease of sone

i nfl ammat ory cyt oki nes by spleen cells collected at
w@l2007872280 om mi ce included in the curative assByI/iB2006/004133

chronic IBD (figure 43). 2x1 05 cells were incubated

in 0.2 mM of tissue culture nmediumduring 96h at 37C,

t he supernatant were coll ecl’1§d and the concentrations

in IFN-g, IL-6 and IL-17 were determ ned using the

Mul ti pl ex Bi oRad assay. The differences observed after

PBS and EFD treatnents were extrenely significant (p <

0. 001) whatever the cytokine, but nuch marked for IL-
DEFAILEDIES PN O T VENoRonCent fat L on of NFKE

nmeasured-as opti cal densi ng of nucl ear extracts

of spl een cel I s collected at day 54 fromm ce included

i.n_the curative assay of chronic IBD (figure 43). The
DefipitfQfisences observed after PBS and EFD treatnents were

significant or extrenely significant (* means p<O0.05

and ** * peans p<0.001 with statistical ANOVA test).

Fi gline 4&pozssion | Ikikdd abes nbhe iofections r raon pbdsifirARpacteria

neasured as optical, density, o of nucl.ear .extra
PregBraLeAecUPFS. BolthecPanioR: Walieresa i Geion: Mty o
prép%rét'ftﬁ‘] oHNdddY Br ATAINEELGUY e pbbilive Datiaria Hiedescribed in

fferences observed after PBS and EFD treatnents were

WQ@%QAQYﬁZexTIme neramspegiiive basterie prepsration «@ntaina rlled -or non

oGBS, B Mo gD, S B OhA P cocs o

defatbre 35¢ @iruckire! 6t nislecules esintained Ghareipcend Ip%\etlcularly the
bacteria preparation” as used in the context of th

profeias e monigipedt thereiref ddvantageqysbpartisi Jara poSitig dracteria
pr mud]g%éfaﬂﬁe%g%@‘ﬁ%etzbvoﬁ"leﬁqgﬁé‘t{ bﬁct%ﬁadﬁﬁﬂe'sg‘?ﬂah R.5 % of

am positiv prepar at
regidud] avater, prefereblyrleso thamfl &’&,tmomp@fanabholasslthan 0 5 %. These

bacter.i a, t ble by a pr wh d
xS o] BBl eters RO SR s hI9eu oL cuture of ve
bakfafhdls 2dsRfG! theUbadtbNa (B in water or in an aqueous solution of a

salt such as borate, freezing the bacteria cells in water or in an aqueous solution

of salt such as borate,' killing the frozen bacteria cells by drying them in a freeze-
dryer, for a time sufficient to remove at least 98.5% of the water, preferably at
least 99% of the water, more preferably at least 99.5% of the water, and
collecting the extended-freeze-dried killed bacteria cells.

A fraction of this extended-freeze-dried killed bacteria preparation is
covered by the expression “Gram positive bacteria preparation” of the invention.
This Fraction is selected in the group consisting of : a fraction consisting of an
organic solvent extract of said killed bacterial preparation, a fraction consisting of
a glycosidase-treated extract of said killed bacterial preparation, a fraction
consisting of a DNAse and/or RNase-digested extract of said killed bacterial
preparation and a fraction consisting of said killed bacterial preparation
successively treated by an organic solvent, a glycosidase, a DNase and/or
RNase, and finally a protease.
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proteins contained therein. Advantageously, this Gam
positive bacteria preparation contains

wezioentese f reeze-dried killed bacteria and | eSBCT/IB2006/004133
1.5 %of residual water, preferably less than 1% nore
preferably less than 0.5 % These
extended-freeze-dried killedgoacteria are prepared by
harvesting a culture of live bacteria cells, washing
the bacteria cells in water or in an aqueous sol ution

f 3@? ae:xbﬁs%‘f% gﬁtegﬁr |Gga|g{5r$ %Irgprgg%%f : e{}lts%dgg tr|1e context
of tny piegenkinvehtien rélatdy ezay mghﬁﬁat@nﬁ BbWel fi¥edE¥d Mluding the

themin a freezedryer, for a tine sufficient to remove
twe entities CroBn's gisgasenandalearatiye eoliisaandy aatinteraediateosariant of

thee, dipSadt, Hos i in R o s Wit on SiNeu2Bong Batdees cothe two
diseastepreviowsly enuelatelt i on of this

ext ended-freeze-dried kill ed bacteria preparation is
covered by the expression "Gram positive bacteria

r s Fraction is
Usge ect Z%H?ﬂ pcﬁg't&gﬁg CQ%@%? gﬁ?'hagmo : a fraction
consi sting of an organic sol vent extract of said

. ol obaaten  pisht ERELER Hacindrssial @ IGTBM baRab dacteria
f df
pr a¢§ﬁt§rﬁt fan.tha forefdntih Cang! g%Eﬁﬁ?ﬁe’t‘; @fag?b';ér% ?f‘ (nf5mmatory

Nase- di gest ed extract of sai
synsirepesatheoprepagation peiogicharadediest |r‘rtgat)ﬂ1es@ramlpdsitwé bacteria

R R R T ——

mod@thbhn@d | %, aofpihet Béét%rféh%r@?éﬁﬁ %ﬁ#ﬁ&herﬂté‘tvﬂﬁkh“é\je u]qa native
i nfl ammat ory syndronmes" as used in the context of

strygtaenthe r@fém Pesitive| kacieria preparation |afithetioventimwelay also be
usSUPRAIAS pr Ipagﬁéﬁéﬂbﬂ%ftahﬁeg}’%n%}ﬁ fé n%@\)/g{qtég dl %gq{strqﬂiment of

and ul cerative collt
mtestmémﬂlamamy symdrehegsri nate colitis which shovvs

o ARSI o S raterrar earimest of i pessest pavention the Gram
ponl@é’%é@fér&nefgb%réﬁB{‘?lg b Wrath $Rsltitb FhEGi R el ffral8fudl bicteria.

G am posi ti bact
Gram positive facultative intracellular bacteria means Gram positive bacteria with

a capacity of growing in synthetic medium in vitro as well as of infecting
eucaryotic cells from a mammalian or non-mammalian host, in vivo and
multiplying in those cells, for example, macrophages.

According to another preferred embodiment, the bacterial preparation
contains Gram positive facultative intracellular bacteria chosen from the group
consisting of Listeria sp., Corynobacterium sp. and Actinomycetes comprising
Mycobacteria sp., Nocardia sp. and Rhodococcus sp.

More preferably, the bacterial preparation contains Mycobacterium bovis
and even more preferably, Mycobacterium bovis BCG.

The instant invention also relates to the use of the killed or non infectious
bacteria preparation or fractions thereof for the preparation of a medicament for

the prevention and/or treatment of a disease comprising an immune
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preparation for the prevention and treatnent of

intestinal inflammtory syndrones, the preparation
whedong7ebar acteri zed in that the G am positi vePOHDB2006/(@4133

are killed or non infectious, and contai ning nore than

50 % and preferentially nore than 90 % of the

bacterial protein conmponent;s, which are in a native

structure. The Gram positive bacteria preparation of

the invention may al so be useful for the preparation

of a nedicanent for _the prevention and/or freatnent of

?tg A preferred

dysfeguiatiamasudhnfasinfrat 8y Tleg n HRBRIBE Ce AR BT U Y
emt@qzrh%bg§ﬁh%rm9%rgti$gtth8%iste%§e 7 BSERNS R SHlulcdidfive colitis.

I've ria preparation s am positive _
f aqukt ldlléd batietiagrephtdtion dratdctions.th@rearinpays beiassociated with
facultative intracellul ar, bacteria neans Grﬁmlﬁ)osti ti \é?

a phaBnaseuioally ReeepipRiei €3Meh JRYRT A MMLIAsHEIM, andlor an

adjxﬂ?q‘?m‘t HRd/eY Yhy 'Bnéenttid RRIitREs 2 BEHHEY HRYSIATBEbNC The Gram
cells troma mammal 1 an or non-manmmal i an host, in vivo

positivé batteripl pieparationt lsogéorciiel sedicamentanpltiee invention may be

macr o es. According to another preferred
acrgiseRIeAd (e, gupliaghal paietpbel BBaRTIoNE & am
positive facultative intracellular bacteria chosen
fromthe group consisting of Listeria sp.,
Phaimaceutical@drpositionsnd Acti nonycet es conpri sing
Mycobacteria sp., Nocardia sp. and Rhodococcus sp.
More preferably, the bacterial preparation contains

My b asdritione lsreirs above, eherprasesnt invehtiombdiates to the use of a
] I\gcobact_ erium bovis BCG The instant inpve tiégn al so .. f
kiled:prmner infgclious Gsamdrositive Raqtela pirpaation fardggirigraration of a
terta p ratd-an [ f intestinal
phalflsEhlieai0 LORPogIoRT it tid Rl BRURT. bAfmehe of intestina
inflamesdt isofders.di sease conprising an

i mmunedysregul ati on sych as Th1l/ Th2. i mbal ance. e
Ac ARGt a?rbreéﬂ%?&glfngn?fgﬁ?%ﬂ‘(e fory g, e Gempgsition 1s
obt%:!;h%d%)f.ease is Crohn's disease or ulcerative colitis.
e ki1l ed bacteria preparation or fractions thereof
may be)abawestinga ouiltuke af iveabaciedatcedsl | y accept abl e

carri %r)’ w%gtq{n%rth%nbé&g}fg %Sé'ilisrlrrlljlv?é}tet o?'iw/a?lra eous solution of a
salt such as borate,
c) freezing the bacteria cells in water or in an aqueous solution of a
salt such as borate,
d) killing the frozen bacteria cells by drying them in a freeze-dryer, for
a time sufficient to remove at least 98.5 % of the water, preferably
at least 99 % of the water, more preferably at least 99.5 % of the
water, and

e) collecting the extended freeze-dried bacteria cells.

The composition of the present invention is preferably in a form suitable for
oral administration. For example, the composition may be in the form of tablets,
ordinary capsules, gelatine capsules or syrup for oral administration. These

gelatine capsules, ordinary capsules and tablet forms can contain excipients
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adj uvant and/or any conventional additives as defined

herein bel ow. The Gram positive bacteria preparation
wa@na/or228the medi canent of the invention nmay bePCT/IB2006/004133

adm ni stered by the oral, sublingual, parenteral or

i ntranasal route. Pharnmaceutical conpositions As

menti oned herein above, the,present invention relates

to the use of a killed or non infectious G am positive

bacteria preparation for the preparation of a

harmaceuti cal. conposition for the rev nti on,  and/ or
ConyRIHORgHY Ué?‘? "mpg@fmﬁa@utr%' IRl Ag&diuvants or binders
ol
SISt SRRV A e AL 6 i
agEntselrl{mct)m istarchl ors algenicvasidisng tUhmctaatirberraagredaéprsm stearate,

n an.a s.solution of.a salt, su
swEleiers Or By St S o Bt PR Ione AT PSRRIy Adueous
or ABNAARBUS M hPthePhdditisRlof p'f'r'éﬁhaéélo Rzl %orrﬁ?atrble solvents.

killing the frozen bacteria cells dryin hemin a
Thﬁs@ez@ludey@lvcolSorpowgdqu srmbpvlenenglyc@ISr el atherstDMSO
of the water, preferably at |east 99 % of the
anagerﬂi?n{glnore preferably at least 99.5 % of the water,

andAetoring ot angtidie prafeaadeeniiorignrendr tird daﬁﬁ;s@errr@ of the
cells. The conposition_of the present invention is

Presiest dpyantion is Brafeiaklys in eafsre seitakie dpr aareniesalr admipistration,
suﬁ‘? EX%'IHBEGt %Bﬁscﬂgg c%n %r%r@r‘?terél bR Lkish such as
abfaets nary C ne capsules or syru

subwtaneadrs adjmbm)rst thed IoamerTb@erauw aiolmirmsmpwdtm saline buffer
rd| n capsul s and t abl for can, contain

2l Pe gt Bhad WRXy S0 ol § AERglalpncany of the above
cafr@rg‘é'r%té&f&scér%h Sééh adl HYARS, %%tc@eng&fréul s nesrum stearate,

starches, guns and gel atine, ad)uvant
soﬂimosplaamharmesr talegmat celglplose glucose sucrose and magnesrum

carbonate may be employed. Biodegradable microspheres (e.g. polylactic
galactide) may also be employed as carriers for the pharmaceutical compositions
of this invention. Suitable biodegradable microspheres are disclosed for example
in US patents 4,897,268 and 5,075,109.

The compositions of the invention may additionally contain an additive
and/or an immunostimulant and/or an adjuvant such as a liposome containing the
bacteria cells or fractions thereof according to the present invention. The
additives used for preparing the pharmaceutical composition of the present
invention may be chosen among anti-aggregating agents, antioxidants, dyes,
flavour enhancers, or smoothing, assembling or isolating agents, and in general
among any excipient conventionally used in the pharmaceutical industry.

Any of the variety of adjuvants may be employed in the compositions of the
present invention to enhance the immune response. Most adjuvants contain a
substance designed to protect the antigen from rapid catabolism or to create
controlled inflammatory reactions, such as aluminium hydroxide or mineral oil,
and a non-specific stimulator of immune response such as lipid A, Bordetella

pertussis toxin. Suitable adjuvants are commercially available as well, for
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agents like corn starch or algenic acids, a |ubricant

i ke magnesi um stearate, sweeteners or flavourings.
w®00anTEE or suspensi ons can be prepared in aPCEDBIE0N04133

non- aqueous nedi a by the addition of pharmacol ogically

conpati bl e sol vents. These include glycols,

pol ygl ycol's, propyl ene glycgks, polyglycol ether, DVSO

and et hanol. According to another preferred

enbodi nent, the conposition of the present invention

is preferably. in a, form.suitabl or arent
xy Bl ToBHAR RO bl A Sttt e Gt d s | RIgte agleant which
cai@stosy @isell Rf Thisthdh & IHofnark Uothe?SsuitabBfe LARRARE which can be
injection, the ‘carrier preferably conprises water
used| inndupar elﬂC|UIdacta¢1$anngh uhudmixide, abi‘oaiegmdablevamjcrﬁspheres
any of the above carriers or a
mO%Oﬂ‘S%ﬂ r@u@H”ﬁS mannitol, |actose, starch,
magnesi um st ear ate, sodium saccharine, tal cum
cel |l ul ose, glucose, sucrose and nmagnesi um car bonat e
Methgds of @fﬁV@?@@“ o tsertmentabl e ni cr ospheres (e. g.
pol yl acti c gai actide) nay al so be enpl oyed as carriers
for the pharmaceutical conpositions of this invention.

Sui Aetdreliny ¢alegr eddoldimeniC bb s reserariavehisn, amedkifléd or non
in US patents 4, 897, 268 and 5, 075, 109. The

. |
' 'nf‘%ﬁg‘gs%ﬂ?@ngoa Ve RaGiale mreBaratiop Bddeed Jealthe pisivestion and

treéﬁ‘né\ﬂddft lhfé%tlﬁﬁﬂiln%nf‘liﬁ‘% O?‘H%%Hérglge?é&e@ B Ehé‘gr?lfpa consisting

adj uvant such as a one contal ning the bac
of Cevlings diiscfasacand nkceratvecadlitiacthe dhelt@otiooftthe |pvmmnt comprises

the nventtgam"&la er@%d glgy;?stlﬁ{ﬁoa}n f{eﬁrgctgr a” un ereﬁ‘Pl kjled or non

mfé@kbube(ﬁéﬁﬁﬁﬁsim@nsaét@hé BRPLLANH, "G §ﬂﬁfﬂﬁaﬁe the Productlon of
anti oxi dants, dyes, flavour enhancers, or smpot

leu&@@ﬁmagugat@w ¢allsl auehn gs &t $;D25, T aelimcalls almblmg dendritic
ce fasﬂy exci pi ent conventionally used in the
armaceutical industry. Any of the variety of

ad j AgesrdingTay haotiep| exmeadirmernthof CihiP pseddrnmvehtidhe there is
present invention to enhance the inmmune response. Most

proa/dﬁlqg,gnfr@ heshffai Rreventing or treating a disease caused by a Th1/Th2
imbalance. The method comprises the steps of a) providing a killed or non
infectious Gram positive bacteria preparation or a portion thereof retaining the
capacity of inhibiting intestinal inflammatory syndromes or a pharmaceutical
composition of the invention and b) administering an effective amount of the
Gram positive bacteria preparation to a patient affected by the disease.

As mentioned above, the intestinal inflammatory syndrome may be
Crohn's disease or ulcerative colitis.

The amount of Gram positive bacteria preparation present in the
compositions of the present invention is preferably a therapeutically effective
amount. A therapeutically effective amount of Gram positive bacteria preparation
is that amount necessary so that the Gram positive bacteria preparation performs
its role of inhibiting intestinal inflammatory syndrome without causing, overly
negative effects in the host to which the composition is administered. The exact

amount of Gram positive bacteria preparation to be used and the composition to
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subst ance designed to protect the antigen fromrapid
catabolismor to create controlled inflanmtory

WO e@echineE, such as al um ni um hydroxi de or m NECHIB20064/004133
and a non-specific stinmulator of immune response such
as lipid A Bordetella pertussis toxin. Suitable
adj uvants are comercially @il able as well,
forexanple, Freund' s inconplete adjuvant and Freund's
conpl ete adj uvant whi ch cannot be used for injection

in_h n. her suitabl e adjuyants which c be used. .
be; AIRNRATo<h M Al SRROHTOR 16, SRR BUCK: 25 20 duap) @ Intestina
infran%QW%Xﬁaronﬁ@% R the\nijoe @é&mﬁﬁ%&%}dﬁ%ﬁ vg%n as the

preventtionh or treatment According to an e
othdrangredianis in theenoinpositiohe Pkéfieradaly, dhenamomp odition isoosmposed of
G a ositive bac ia preparatiop is ysed for t
frogh el ThHO 4 @BoHE 10 s Engmorassteraily Hamiain 18 yo to about
1 i Fed, of Ao L0 B afo i papRTaTBéraon, By spbout’ i

is meant that the valueafmaid guantite (8g @p nuf) afdilled it reon imfedtious Gram

tient an effective amount of the killed or non .
POBE HAEIR &'SHATBIE ((RNCVE WA LT SRgsm depgnding on the
mérgirtl et ér ditfle PhOHBATISRA tfevhRIdOSYHER ‘gu'éﬁﬁt;‘/'. atory
cells, such as CD4+, CD25+, T cells, cell's and/or
deh@r i instaneel | duringe @or diralg admiviatiatien efritioeli eemposition of the

5B SR BP0 a5 TR of o
abbubabgpngteo abtrut " RSl of &illedi 6 Rok NefettislS Gfanfpositive bacteria
providing a killed or non infectious Gram positive

prepayatien depdaydiinga eansecyidre tlays.tHe sehtmentimaiyrize repeated
' f inhibiting intestinal inflanmator
onglDiBNE fef) ; g

phar maceuti cal conposition of the

| NFentjapentansl ddmmiEtiationt Ut hsasuiRidtantowe ir§eetio, thé host to
the Gram E§S|t|ve bacteria preparation to a patient

bedreated egulsl be isabificteditea ladosa aeheshid oifione abpHk 10 pg to about
i ntestinal inf

104geaRd %greup@ggﬂgb?flﬁg&%}gggé?% urgT:;aYo %%08 thr]%gs of killed or non

infectious Gram positive bacteria preparation per month or every 6 months.

Method of preparation of the Gram positive bacterial preparation

For instance, the Gram positive bacteria of the present invention may be
killed by "soft methods" which do not denature the molecules from the bacteria
cells and thus are able to stimulate leukocyte regulatory cells (CD4+, CD25+, T
cells and/or B cells and/or dendritic cells) in vivo when they are administered to
subjects suffering from immune dysregulation. Thus, the Gram positive bacteria
preparation according to the present invention may consist of heat-killed
preparations of Mycobacteria. According to a preferred embodiment of the
present invention, the Gram positive bacteria are killed by lyophilization. These
processes which are denominated soft processes include with no limitation the

use of physical means which disrupt the bacteria cell membranes while
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The anmount of Gram positive bacteria preparation
present in the conpositions of the present invention
wo soopioeR2er abl y a therapeutically effective anoRet/1B2806/004133
therapeutically effective amount of Gram positive
bacteria preparation is that anmount necessary so that
the Gram positive bacteria preparation perforns its
role of inhibiting intestinal inflammtory syndrone
wi t hout causing, overly negative effects in the host

L TR P T —.
inclusked withdn o Hienitationo sxtémded W@@zﬁ@ﬁ(lﬂgsbﬁh@%QWH khe g'fé(sence of

according.to factor ch as t i ntestin
snllg;q]fqraﬁ;cpggw dﬁg_esgé,q@otqaggdeﬁemmnmﬁé sbnification and
gaﬁ‘lﬁfﬁ P4 tfrlaédlé)cfbn \g? edr sstégewﬂ @ rﬁ]sg [ %%!ﬁ?in r obtaining the

he c mposi t1 on.

kllle«b bpotesid repéarationasodéfided a@oxteaa@umdwritb sarst di@ihggl skill in
th prr?ferably fromabout 100 ng to about 1 ng, of kil
non i nfectious G am positive bacteria pr epar ation.

By A#p6tdss whfch'o%e‘%eﬁtgltcl(ér{él%ﬁr e S\{I%Ic{’tﬁe?;f 52 hth lecyles from the

uantity (ng or of non 1 nfectiou
%@@iﬂtqel@ meanea arq@eepamlach cvesmitmlmamemmd’lwl denaturation of a

co:ﬁ&u};ﬁ’t’i&{m gi&ﬂe dgw\%ﬂé‘s{] ngq&l@ E}{J I gargéqﬁgr{)%qegﬁéthe three
dintBrsiorgl astrwtade afthai Shdrafotuis tfr'&?n Ctggpsééﬂetlgncé?fs such as

the invention, host to be treated could be su
profejng, polyracshardesiand lipidst r om about 10 my to about 10
ng of killed or non infectious Gram positive bacteria
preparation per day during 3 consecutive days. The
EXAMREE®Nt may be repeated once one week |ater. For
parenteral adm nistration, such as subcutaneous
injection, the host to be treated could be subjected

Geheradl ihfolpssigshedul e of fromabout 10 ng to about 10
and nore preferably from about 100 ng to about 1

To rtgst Hie capheity @f EED tmﬁecteasesuﬁammamytrbuﬁtldgfr?é:}irﬁ?ﬂB@ two
Met hod o

ar nonth or every 6 nonths
m°ﬁ ﬁ%‘?‘%‘ﬁ? 8ﬂ @f“ﬁﬁ%e@%%os. tive bacterial preparation
For- i @D%@@@ndé@%@'%@@é&ll%\eﬁ@ltl@%rﬁr' a of the

present invention g
- IBD secondary to DSS feeding.

IBD secondary to TNBS local sensitisation
TNBS (2,4,6-trinitrobenzene sulfonic acid) is a chemical containing a phenol
derivative which creates a “pure” T-lymphocyte dependent sensitization. The
sensitization is performed by local delivery into the colon of a TNBS solution
through a small tube inserted in the anal canal. Some days later the local delivery
of the same chemical creates local inflammatory lesions with ulcerative aspects
due to the local T-lymphocyte response.

The advantage of this model is to explore T-lymphocyte dependent
inflammatory reactions.

The disadvantages of this model are the following :
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killed by "soft nethods" which do not denature the

nol ecul es fromthe bacteria cells and thus are able to
watiomora2se | eukocyte regulatory cells (CD4+, QPR2B#B2006/004133

cells and/or B cells and/or dendritic cells) in vivo

when they are adm nistered to subjects suffering from

i mmune dysregul ati on. Thus,zé he Gram positive bacteria

preparation according to the present invention my

consi st of heat-killed preparations of Mycobacteri a.

According to a preferred enbodi nent of the pres

t
i nvee@¢hmousre hasaln hespnestietizrd dwics, atPebfkiqqf%@ﬂ}Swandb to

| yophi Li zat | whi ch denoni nat ed

e g Bhad o MF RS R Re 1 i caton the use of

physTRBS ﬁ@éfanFowﬂﬂ aenditizenfor hamavabeimgsa The risks to sensitize
menbr anes whi

epreserving, the structure, of it o
labg@@rqu@@fﬁ a?fQ_: é}%n gﬂ@\gl_ng-rﬁ@geegwgg@g e%h‘?'}?i | Qﬂévatlves are
. . : ib0&li ng
redlort oyl BRGHOR AR aE Rt accerngl 1o
so-cal l ed "French press", sonification and gamrma-rays

irradi ation, er,.processes which may be used for
/beﬁ?%’ﬁf%?‘i’ Q@%Fﬁ‘?‘@’gg bacteria preparation as defined
Dsﬁbgfgéxt"f‘éﬁ d00AR EQphBRYeisOh Shdthal Yvisikh| rebfed ecatrintestinal

ocess which does not denature the structure of the
lesionsdo uhies Whemingesteddtedelvery viasdrirldng walgr iceasy. Itis a less

which resul t,s i ext.ensj aturaLi
poleBh RS EE! Bierh VRS MR AT It e Rbofltoy workers. The
mecRhaRISHTs R E188iones afd drly amderstend] ehal alsdanoet of eD$E-induced
the m cronol ecul es fromthe bacteria cells such

lesianst isi aerm-fieeyaiea BXFiUdes aadtiest singe @mwﬂet?s'@f%?%hanism-
i nf ' : o .

obHLEAE) B0, ot PR Rl Bekt S Oeg o e

CroweT'e disepiserie thuman, I IBES srcdeldeay ptaposhBDY sarak researchers to be

sensitisation - |BD secogdar to DSS feeding.
closer than TNBS model to human diseases.

Example l. Preventive model of DSS induced IBD (short term effect)
Protocols

Protocol 1
C57BI/6 mice, 6 to 7 weeks old, were distributed in 4 groups of 10 mice :
e Mice from Group 1 did not receive anything; they composed the control
group.
e Mice from Group 2 received 100ul of isotonic saline solution
subcutaneously. Their drinking water was replaced 21 days later by a
2.5% DSS solution in water for 7 days.
e Mice from Group 3 were fed 1mg of EFD on days 1 and 2, and again were
fed 1mg EFD on days 8 and 9. Their drinking water was replaced by the
DSS solution on day 21 for 7 days.



10

15

20

| BD secondary to TNBS | ocal sensitisation TNBS

(2,4,6-trinitrobenzene sulfonic acid) is a chem ca
we@onvainsing a phenol derivative which creates BCT/[R20@&/004133

T-1 ynphocyt e dependent sensitization. The

sensitization is performed by | ocal delivery into the

colon of a TNBS solution th gugh a small tube inserted

in the anal canal. Sonme days | ater the | ocal delivery

of the sane chemical creates |local inflammtory

|l esions wth ulcerative aspects due to the |oca

- | Wigeh degme Gresiports deceivedadPaHE agé Dofint HiGOUhpsriing solution

to I [ O N1

r casyiufiafedsly 3P HELAS, SRGETAbn, By BaTe dhinking water was
f ol leplacegl by theaDBSsolatonen day DlefoalTeddyizet i sed twi ce,

to be carefully handle to introduce a tiny tube into

the anus - TNBS is a potent sensitizer for human

b&ayga1 : ERB 100g&s.ct 0 sensitize | aboratory workers are

hiogh md&k pevesngd (degs -2ted0y addeamid 18)enol derivati ves are
frequent in our e[ﬁélbégﬂnew It has to be handle with
hi gh pr gsesb®ys. Lo dary to DSS feedi ng DSS
(Dextran i sdlephaﬁge) is a chem cal which creates
| ogal iﬂm\lng‘}l/ Si 0 in mce when ingested. Its
deliveryyvia drinking water is easy. It is a less

potent sensitizer than TNBS, with fewer risks for the
| aboratory workers. The mechani sns of | esions are

Alipgiag weiaddlied @aday fe (Apsiaes loflapsk] i(Admieal taeanalyse early
! ol I a2 di , ’
Pl T ras el SR IAGE notoBGlenl SIBGE, 1o
presence of intestinal bacteria being also observed in
t{}%@gfohn' s di sease in human, DSS nodel was proposed
Prg ®e researchers to be closer than TNBS nodel to
UbRSo ' &l&g l4. ' nﬂ?@ (Q,%So i
Th!gnduce(gjlﬁ%% Shor t tercﬁw)'e}f fﬁﬁ@ﬁ&‘{%co S?be%r 10 mice)
received or not 2.5% of dextran sodium sulfate (DSS) in their drinking water

during 5 days. This protocol was slightly lighter than the protocol 1, DSS being
given during 5 days instead of 7 days. A group received EFD 100ug
subcutaneously 21 days before DSS. A group received PBS instead of EFD. The
last group, control, receive neither DSS nor EFD.

Day -21: EFD 100pg s.c.

\L D8S25%  Day 10

WW

0

Daily weighing and observation of the animals were made during the 8 or 10 days
after the beginning of DSS ingestion. A clinical score summarizing the intensity of
the observed signs was established:

e 0, normal mouse

e 1, inflammation of the anus
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Protocol 1 C57BI/6 mce, 6 to 7 weeks old, were

distributed in 4 groups of 10 mce : Mce from G oup
wa2@7h7ned recei ve anything; they conposed theP€CDIB20@/004133

group. Mce fromGoup 2 received 100m of isotonic

sal ine sol ution subcutaneously. Their drinking water

was replaced 2 1 days Iaterzgy a 2.5% DSS solution in

water for 7 days. Mce fromGoup 3 were fed 1ng of

EFD on days 1 and 2, and again were fed 1ng EFD on

days 8 and 9. Their drinking water was replaced by the

DSS 5@, inflasrmationl ) the anysoand sglipéods ce from Group 4

recei ved 100ng..EFD, [,n 100n] L luti
sub?:u_l\éaﬁ‘gan%m tigh th{j@ %%%Sea'a(?%fai{ e%aZiol uolnogay 1. Their
d“I‘k'4”91;%ﬁr%ti&\ﬁ‘%fﬂ%i:alﬁ‘_}segn@blddw d5¥nheq! ution on day

2 1 for days. Day EFD 100mg s.c. or 1 ng per
os X 4 (days -21,-20, -14 and 13)- 0 All mice were

oS e LA g
wekt shefifdid ahelr 86lbARas Rofkeed ard Thessuredt 0smgithi Setween the

simlar to protocol 1. C57BI/6 nmale_m ce (per group of
anupanildby osecynyuddacsd inotissugdhali Oded: (Bakwadringiek) and frozen

oAt B A OB, ooty

1, DSS being given during 5 days instead of 7 days. A

group received EFD 100 ubcut aneously. 2 d . .
SaBiey enESIPNA lgsuan Wale oIS AL 1040 GPeERpetRmine their

cor{nt%?& g%ﬁ%&ﬁ%@%ﬂlyﬁfﬁmk}ﬁ%sﬂféiﬁ@ avliEsIeR it [EidRadRY

Results
1. Weight curves and clinical appearance of mice

The mice not treated with EFD receiving the dextran sodium sulphate
solution as drinking water, Group 2, lose weight rapidly (Figure 1 left side). The
vivaciousness of the animals is very reduced on the 6™ or 7" day of this
ingestion; they do not recuperate at all or do not recuperate well 24 or 72 hours

after stopping DSS ingestion. 3 mice died on day 8.

~ The mice treated with EFD, per os or subcutaneously, from Groups 3 and
4 appear sick, but in a less important manner; they remain vivacious and appear

susceptible to recuperation. There is no mortality among those groups.

The group of mice treated with EFD according to protocol 2 showed a similar
weight curve as the group of control mice (Figure 16a), demonstrating that the
pretreatment with EFD decreases IBD symptoms.
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O Daily weighing and observation of the animals were
made during the 8 or 10 days after the begi nning of
w®3B7/rgest i on. A clinical score summarizing tPET/IB2006/004133
intensity of the observed signs was established: O,
normal nouse 1, inflammtion of the anus 2,
i nfl ammation of the anus angsgsoft stools 3,
i nfl ammati on of the anus and diarrhea 4, inflammtion
of the anus and bl oody diarrhea On the ?th Say a;ter
ot of DSS ingestion, 4 animals of eac
?@ﬁ%ﬁ%%?gésgcrlflced their colon was collected and
neasured (Il ength between the anus and the C33cum,
placed in Tissue-Tek O CT. (Sakura Finetek) and frozen
for ﬁh%trﬂlC@gm?éIW%B@aﬁphﬂﬁatﬁd WitheEED) pradany an elevatec clinical

SoTB I RALER AT et s B L UBR, FoREHGR ot BSs. This

scmrerttw@memndrédsmgﬂylblemted(ém@ﬂ tdﬂ‘f@l\ﬁ%l(lﬂ@u‘é% Aghiside).
I\/UIt Iex Kit Results 1 ht curves and

cl i n %l mice é%fﬁ e"‘6 R Riesert d@eﬁmaltfsléa@@ld s@pres when
coﬁBQréoefcﬁéé(bW %ﬂtié}e s@@?@sr I@Q? %‘Péi}dfé'a PR ?%#&ég 3?93? non-

dri nki ng water, ose m5| rapi d
treaiettaniinals) on WS\A am baftardsas beglrlnﬂeg ehDS8 mgestld@r%s score
he 6th 7t.h i.,S i ngestion
redi§ESE s DRn eotmAlzen. 3he teciayias e ireatRel Wb EFD do
notopreéénhmﬂémﬁéﬁcﬁi of HieP BN, IE&Sdllaﬂﬁ@§t bﬁrﬂagé 708 §(EGure 6).

on day 8. The mce treated W th

. Migg, k!i@Mtr‘@n beas| {eatedomittr Eips aecandmm tapmmmccﬂl 2kshdwad clinical

scdr@s §ml1?asrsto'tﬂ8%5%3%tf cgﬁﬁgﬁhfg&&eﬁ% n vivacious and

ear suscept re is no
nDrtallty anong those groups. The group of mce

ated with EFD according to protocol 2 showed a
3. gnfﬁq mation or colon

a) Macroscopic examination

The animals were sacrificed 8 or 10 days after the beginning of DSS
ingestion, either 1 or 3 days after stopping such ingestion. No difference was
observed depending on the date of autopsy. The colon of the control animals
contained many feces which became increasingly harder with their migration
fowards the anus. The average length of the colon is 6.7 cm (Figure 5). The
length of the colon of the animals having received DSS is reduced to
épproximately 3.8 cm (Figures 2 and 5). The stools are soft and the colon very
often hemorrhagic in DSS treated mice.

The colon of animals having been treated with EFD contained feces that
were more or less hard, of identical appearance to those of the control animals
(Figure 4). The average length of the colon is of 5.8 cm (Figure 5). No significant
difference was observed in the effect of EFD treatments accordmg to the mode of
administration (Figure 5).
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wei ght curve as the group of control mce (Figure

16a), denonstrating that the pretreatnent with EFD
waelewrezzes | BD synptons. 2. Cinical scores TheP@i/mB2006/004133

that were not treated with EFD present an el evated

clinical score (inflammtion and diarrhea) after 4 or

5 days of ingestion of DSS.,this score becones

increasingly elevated after to 8 days (Figure 1

right side). The mce treated with EFD present

identical clinical scores when_conpared to eac

scor Bre miee havinghean trealgdiwilsEFBYBacFeEianse W eprotocolZ

non d Foft [
shifed e8RS Bl bR 183 fe Sl © BOSEof chRNBP G neder fed
with@ S8 Figete 1Me m ce having been treated with EFD do

not present inflammation of the anus, nor diarrhea, on

days 7 and 8 (Figure 6). Mce having been treated with

EFD ?\ﬁlﬁ&{s@op% é)&n?hgfl?ﬁ 2 showed clinical scores

s imlar ones of control mce (Figure 16b). 3.

I nfl ammati on of colon a) Macroscopi ¢ exam nation The

aninmgl s were sacrificed 8

beg,ﬁheﬁgl%@smc ,epfaggpq:i&p ogjtgﬁggglgn% f%rotb a%qntnégratlon of
Dsdﬁé B6hteHEd nﬁf@ﬁrﬁht&? redorilids frtRa teverds tlﬁi’ﬁﬂém&ﬁl mucosa,

|ng on the date of autopsy. The colon of th
ancmrﬂemh ahihvmlissibeoncesa citnpaatant facthe (aviet iof abéamsertlon of the

e grz;}:c,rh g rﬁg@é@e&{ Qﬁ”@ﬁ‘%ﬁ"@g fhgn?gg‘%s%&.ap{}bago\;ﬁé Yl fial villi are

dlsfsEb%d? ald- paﬂi@w enghitiodedt (Fegwelsod aatl 1hecrsosfiyares 7 and 8
awﬁr;q? received DSS is reduced to approximately 3.8 cm
forqargial dsigpresd 35nd Tk stool s are soft and the col on

very  O4h B RIR" iR Qe ! oS yift PRIBALBIRE thd lifgéstiopof DSS,

of a Vi ng een tr COI’]t al n

thé &sens BRs miwehees®importahteig incesd] 1 ahd| t2werisual Figures 7 and 8
appearance to those of the contro

forrhenigalbr Hge MeRal Gl taté & qnenolodyr iges ta shafPhfetd in the
control MintIgEurash3 and 14).

C) Inflammatory regulators present in colonic tissues and spleen

Dosage of IL-12p40, 1L-12p70, RANTES, IL-1 beta, TNF alpha, MIP-1

~alpha, IL-17, IFN gamma, I1L-10, KC, IL-6, IL-1 alpha, 1L-3, GM-CSF, and G-CSF.

All cytokines and lymphokines were measured using Bioplex method according to

manufacturer recommendations (Bio-Rad).

Dosage of T-bet and GATA-3 proteins in spleen.
Total proteins extracted from the spleen cells were resolved on 7.5% SDS-PAGE,
then protein bands transferred to nitrocellulose sheets were probed with
polyclonal rabbit anti-mouse FOXP3 IgG kindly provided by E. Schmitt and C.
Richter (Institute of Immunology, Mainz, Germany) with mouse monoclonal anti-
T-bet, mouse monoclonal anti-GATA-3 (Santa Cruz Biotechnology, Santa Cruz,
CA) or B-actin mouse monoclonal Ab (Ac-15 Abcam, Cambridge, UK). As
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di fference was observed in the effect of EFD
treatnments according to the node of adm nistration

W@ Eogare3®) . The nmice havi ng been treated w th BEFDIB2006/004133
accordance with the protocol 2 showed col ons and
caecumof lengths simlar to those of control mce
never fed with DSS (Figure 17 b) M croscopic
exam nation The m croscopi g exani nati on of the I esions
after the adm nistration of DSS shows |ntense
i nflammatory responses at the | evel of th

est
secomtrgaARn wmdesmi OHRFh@b@RSi neRlyelanal ngRe b{}ﬁe(Dako
| evel of the i

CytemetipReiaatgs s Mt G ”“&ﬁ”ﬁ%’em?ﬁ?ﬁgl f“’ﬁ@?”“m"
chewhhhné’éc%n%?oﬁé%éaﬂirﬁgysam (Paidrshhiny Frarste)uct ur ed

ures and 10 versus Figures 7 and 8 for control,
Figures 13 and 14). In the aninmals that were treated

wWth FDbforet gesti o t eprsyant arie  high
rrucl'un IS Worgétﬁgm(egl g%’ﬁ%smﬂ% ﬁgﬁ%g Cﬁrre'sug Fi urels )
con%eﬁ!?ﬁﬂ@n f91th& Q86 Bit) sariplesi callestach fonvinice awjeg HSS i their

drI%gW@g%BéTglggégn&%cm% f?{?sﬁrvquhné)t %%Eé)&uence of the
pb%%gb?a@ﬁ%@c?@%%@ﬁ%@é@&b@ ihi theUarceand tEe|a€mmals that were

2p70, RANTES, IL-1 beta
trea’itb& %@bcMéﬂebuelyphm BFD befoye threninggstien of PSfp, thR@oncentratlons

of erysgpmlﬁég&l@g {ggs V\%%rs (gwéd;godfﬁeogﬁ%l ihals recelvmg tap

sing Biop

Fiduresmef agyyurer reconmendati ons
Wagit\@&%al@). s%%eidcﬂ T- bet aﬁd GATA-3 proteins in

spl een. Total proteins extracted fromthe spleen cells
were reso

d) t r an¥tesEP V%ﬂ)ﬁg\rﬁ]ﬁht?'?%%eﬁs ey Lhen protein bands

l'0Se sheets were probed with
pol ycl onal rabbit anti-nmouse FOXP3 1 gG ki ndly provi ded
by E. Schmitt and C. Richter (lInstitu

Mai nAn Gaoreass) ofithe §6sef n@%ﬁ@[‘%‘& ‘yéﬂ;?}};_lhggé@%ogé'mmonly
associated with colonic disease and more particularly with inflammatory bowel
disease.

At day 10 post beginning of DSS feeding, mesenteric lymph nodes of
mice from protocol 2 were collected, crushed on cell-strainers (Falcon). The
dissociated cells were washed in AIM V medium (Gibco) supplemented with 5%
FCS, centrifuged and the pelleted cells resuspended in 0.5 or 1 mi of medium.
Cells were diluted 10 fold in trypan blue (0.1% in PBS) and counted under
microscope in a Malassez cell. An increased number of cells (x 2.5) is observed
for mice PBS-treated and feeded with DSS in comparison with mice control. EFD
preventi\}e treatment permits to significantly reduce this number to the value of

control mice (Figure 18).

Example Il. Preventive model of DSS induced chronic IBD (long term effect)

This model explored EFD preventive treatments in chronic 1BD.
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T-bet, nouse nonocl onal anti-GATA-3 (Santa Cruz
Bi ot echnol ogy, Santa Cruz, CA) or b-actin nouse
worewooinsml Ab (Ac-15 Abeam Canbridge, UK). PCT/IB2006/004133
Assecondary Ab, we used HRP-I| abel ed pol ycl onal goat
anti rabbit (Dako Cytomati on, Denmark). The i mrune
conpl ex was reveal ed by enhagced chem | um nescence
detecti on system (Amersham France). |nflanmmtory
cyt oki nes and | ynphoki nes are present in high
concentration in the colonic sanples collected from
m ce having DSS in their drinking water. These
Profoicetul es are the origin or the consequence of the

OB 3a6 oy dvaci e rErs PRMIRod i GrasRio0hT§ mise
Mic%%ﬁ@?@?@?? %éllﬁeﬁ%%‘cb%dofs%%sé Wﬁ gﬁQﬁ%jﬂ@%@ wier Bhring 7

ese nol ecul'es were I'n the range observe contr
daysiordingry tapewatergiuriag 8wdags, M6YDBS iPIReir seiakimgonates during 5

oo et T e AR, BREES g A e
theP AN IAY g RRPOSH AT whdré rElﬂ@'tl‘?ﬂ%‘tegd O\‘I]'Je(fi)e g§ Qi sﬂg{:@tgg?ously 21

particularly with inflammtory sease.

daysgpbetese the dirstrdaygobP SSseddingliorg] mepenverdtaddygndd 22 and 21

' f n Rragtacol.,2 re collecte crushed
bef3Re'Hip el J 8P, e cioTnd freeife, ridrbCEE D, Irsditaen. The
exp@athent értdedl M da ium (G bco) supplenented with 5%

FCS, centrifuged and the pelleted cells resuspended in
0.5 0or 1 mM of medium Cells were diluted 10 fold in
@gw&gngﬁ@@@@é%i n PBS) and counted under m croscope
I Ng@q Nﬁé@g%%z}{gel . An increased nunber of cells (x

2,5) is observed for nice PBS—@treat ed and feeded w ch
D%S in corBari-€én with HER1&ntrol . DBED flevent i velay 32

t Yeat rrentl?‘sj;i}éqf}mﬂls to si gi;ﬁ%[fim{b%nt ly ref giq;‘ yhi's nunber y
to the V%i ve“of--controf %lgl ce \I]:l gure - p
Preventive nodel of DSS i'nduced chr oﬁ c IBD (long term

ef fect)
Results

Weight curves
The mice treated with EFD, per os or subcutaneously, appear to lose
weight and gain weight again in a similar manner than mice not treated with EFD
and feeded with DSS but at the end of the experiment (day 50) after the three
series of DSS ingestion, the preventive treatment permits to mice to have a

weight very close to the one of mice control (Figure 25).

Clinical scores

According to Figure 26, at the end of the experiment (day 50), mice not
treated with EFD present a clinical score arising continuously after the end of
DSS feeding. The EFD pretreatment permits mice to have a normalized clinical
score at the end of experiment, when the mice not treated with EFD see their

clinical scores continuously arise even after the three IBD simulations.
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Thi s nodel explored EFD preventive treatnments in
chronic |IBD. Protocol C57BI/6 mce, 6 to 7 weeks ol d,
waoweoe/oth23d ri buted in 4 groups of 10 mice. M cePCIBR2BIG/®4133

mal e mce) received 1.5%DSS in their drinking water
during 7 days, ordinary tap water during 8 days, 1.5%
DSS in their drinking water dyying 5 days, tap water
during 10 days, 1.5% DSS during 5 days and tap water
thereafter. A group of mice were EFD treated: 100 ny

gi ven ut aneoysly 2 1 days before the first day of

DSS fé%%ﬁ@a%BP O%%Hémper os at days 23, 22 and 2 1

bef or attthe &ndr 6ff e &Rdidag 521 N Sbigns Y HMS Selifed mice were
more EFD treatnent. The g;((ipgri _}r-ent ended at ngy ége B
siaiiante shows ghnaiveries mever faccwith D&S ¢eiguire [R76m7D). per

0s or subcutaneously, appear to | ose weight and gain

wei ght again in a simlar manner than mce not treated

wi th Eyptndodeaggdpiddnn DSS but at the end of the
experinment (day 50) after the three series of DSS

i ngestit & ehd of sxpedment (day 22t thenmumbenof seltsoinrthe dyraph nodes

[ of m.c ro .
of BFD, fediilog ikte G550 8 bABaBMilnels i eBled mice and
cah behexpadedfto trb&er&pp@gréﬁ@inélly(tdﬁheﬁié)l,mﬂ‘hﬁ@r BP&ontrol mice never
t ith EFD present a clinical score arising
f%‘i)ﬁ’%ﬁ:g‘%géhﬂ‘ﬁ?t r doWB)end of DSS feedi ng. ~The EFD
t 3 hae 0

o ot PRt Fhes RSN Bk SRt ang pymber o

splgent celis eat vayh5EFON seicet limdluded iini tié preeeative assay are not

J nuousd rise even after the three I1BD
Sgﬁq[‘%‘hf’%&@ﬁé{q'ﬁfl anmati on of colon At the end of _
experinment (day 52), the colons of EFD treated mce

were simlar to those of naive mce never fed with DSS
( Fi glitfammatgsy regulators release from spleen

The spontaneous release of some inflammatory cytokines by spleen cells
collected at the end of the experiment (day 52) was studied. The differences
observed after PBS and EFD pretreatments were extremely significant whatever
the cytokine (IFN gamma, IL-6 and IL-17) but much marked for IL-17. EFD
pretreatment permits after chronic IBD to keep levels of cytokines release similar
to the ones of naive mice never fed with DSS (Figure 29).

The nuclear factor-kappaB (NF-kB) is known to be activated in
inflammatory bowel diseases and up-regulate inflammatory cytokines. As
_illustrated in Figure 30 up, the high concentration of NF-kB provoked by
recurrent DSS treatments of mice is significantly decreased by EFD pretreatment.

The peroxisome proliferator-activated receptor-y (PPAR-y), a member of
the nuclear receptor superfamily of ligand-dependent transcription factors
predominantly expressed in adipose tissue, adrenal gland and spleen is involved
in the regulation of numerous inflammatory responses and in particularly of
intestinal inflammation. It has been proposed as a key inhibitor of colitis though
attenuation of nuclear factor kappa B (NF-kB) activity. Levels of PPAR-y in spleen
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Lynph node and spleen At the end of experinent (day
52), the nunber of cells in the |l ynph nodes of EFD

W e@anext3om ce were decreased conpared to thoserPOf/1B2B8/004133

treated mce and can be expected to revert
progressively to the cell nunber of control mce never
fed with DSS (Figure 27 down)gpAs illustrated in
Figure 28, the difference in spleen weight and nunber
of spleen cells at day 52 on mice included in this

- . j stically different.
FEAERAD SRR O B S TAED 45 bbb iihe 30 down. T
rsevertardmatmont edstce WittOREDI f¥rhETiBliRcisasy tRK IdRS oPPPAR-y in

collected at the end of the experinent

pl een cel | f : )
C?"&%Ig)c @;3 miedelat anddeeyonikthg leyel of naive missciwigwuathesnic IBD).
PBS and EFD pretreatnents were extrenely significant
what ever the cytokine (I FN gamm, 1L-6 and IL-17) but
much marked for IL-17. EFD pretreatnent permts after
chronic IBD to keep | evels of cytokines rel ease
si nibxample NhEuratise ahotsi aﬁns'sqﬁdn%arlbeaaow?tt_anﬁ%“ffect)
(Figure 29). The nucl ear factor-kappaB (NF-kB) 1s

known to be activated in inflamuatory bowel diseases

- EAf A, 3 [ . illustrated

TR e SR RPEF D aTE BeM I 8RB Y. e ko

provoked by recurrent DSS treatnents of mice is

i niﬁicantly decreased by EFD pretreatnent. The
Fﬁ@ﬁﬁ%?sone proliferator-activated receptor-g (PPAR-Q)
CoTBIRARE! 626 1KY Bldk Herb HiAb RESH He%rbﬂgb 'of 18 mice.

| i gand- dependent transcription factors pre on1naﬁp‘y
Migp {e5¢BHOS| maled mies)k redeivad: 2.5%rR8S! inglheiddrniing phater during 5

e AL Raleh ot ooty Simih e b Tredtod: 100g given
subfltaneddlp24 héurafterara lﬁt%gfcﬁ%@ féedﬁf.g (.8 *Efaggig; or 1 mg

of colitis though attenuatign nucl ear ctor ka

PB" oReEt iy s &t \Andy8 aftey dhe 15tfda¥FlﬁFt_D§Si feedipige dayedid not receive
“ﬂﬁéﬁgﬁreagﬂéﬁgaﬁé%fﬁnéﬁ%ﬂ%%t'd% :&s illustrated

Day 8: EFD 100ug s.c.
or 1my perosx 3

PS5 25% Day 35
vy ¥
0
Results

Weight curves
In this model of curative treatment in acute DSS-induced IBD, the weight of
individual mouse was checked each day, 5 days a week from the first day of DSS
ingestion and during 35 days after. After treatment with EFD, a slight, significant,

curative effect was observed on days 13 and 15 with a faster recovery of weight
loss (Figure 31).
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preventive treatnent of mce wth EFD permts to

i ncrease the |l evel of PPAR-g in chronic |BD nodel at
wapa7ioeaeend the | evel of naive mice (wthout ch€DIB2006/004133

IBD). Exanple Ill. Curative nodel of DSS induced |BD

(long termeffect) This nodel explored EFD curative

treatment in acute |BD. Protapol C57BI/6 mice, 6 to 7

weeks old, were distributed in 4 groups of 10 m ce.

Mce (C57BI/6 male mice) received 2.5%DSS in their

dri nz:lg’n?; ter during 5 days, and tap water

t her edf1%8f SCXC§r oup of mice were EFD treated: 100 ny

Soy& \A?é#é%ﬁé’é_k%@uéédbraﬁhghﬂﬂ b?e\ﬂédéeﬂe‘é@@pﬂd%ﬁ(sé@Ex@FnE)ple ). The
DSS feeding (i.e at day ™ 6); or 1 ng per os at days

clinicaheyraptemsedecrresed fastayindf F D$Sated diieg tharhimyPBB dreated mice
ﬁ.ot r ive nore EFD treatnent. The experinent ended

(a'tgud'ﬁ 4. Day 6: EFD 100ng s.c. or 1ng perosx 3 DSS 2

,5% Day as o Results Wight curves In this nodel of

curative treatment in acute DSS-induced |IBD, the

wei ghthfgmmedoviofgalomouse was checked each day, 5

Fr. fi . . o
A5 SR8 oG 19e) 360 IpE Bt TG G Bodre imier o
tisddegbt naise amicé ineast fedowitk DSE (EiyLes 33vws). observed on
days 13 and 15 with a faster recovery of weight |oss

(Figure 31).dinical scores Scores were checked

accorq_igﬂg)ﬁ Ro®é g)w%gzeé}pscri ption (see Exanple 1). The

clinic synpt ons reased faster in EFD treated mce

A&%‘Q einrc] &%%(pterriﬂ?én?(zd% %3),%:% Wﬂlﬁﬁ)é@fcells in the lymph nodes of EFD

treated mice were decreased compared to those of PBS treated mice, the
difference being statistically different (Figure 33 down). As illustrated in Figure
34, the differences in spleen weight and number of spleen cells at day 34 are not
statistically significant.

Inflammatory regulators release from spleen

The spontaneous release of some inflammatory cytokines by spleen cells
collected at the end of the experiment (day 34) was studied. The differences
observed between PBS and EFD treatments were extremely significant for IL-17,
not for IFN-y and IL-6 (Figure 35).

As illustrated in Figure 36 up, a high concentration of NF-xB is maintained in
spleens of PBS treated mice a month later after the end of DSS ingestion. At the
same time, EFD treatment permits to have NF-kB concentrations significantly
lower than without EFD treatment and similar to the ones of naive mice never fed
with DSS.

At the end of experiment, levels of PPAR-y observed in spleens of PBS and EFD
treated mice are extremely different as illustrated by Figure 36 down.
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I nflammati on of colon At the end of experinent (day
34), the colons of EFD treated mce were simlar to
w0 bwgme71280 nai ve nmice never fed with DSS (Fi gurBCBB20%)004133
Lynph node and spleen At the end of experinent (day
34), the nunber of cells in the | ynph nodes of EFD
treated mce were decreased @mpared to those of PBS
treated mce, the difference being statistically
different (Figure 33 down). As illustrated in Figure
34, the differences in spleen weight and nunber of
SE| een cells at day 34 are not statistically
skyample Mt Curativeamdtpreyentigo imd délsof BSSanducedBhronic IBD
spl een The spont Z&poug reI ase of sone_inflammuatory
cyt oki nes by spl rmyetfgrt)dfigue87t 42) end of the
experinment (day 34) was studied. The differences
observed between PBS and EFD treatnents were extremnely
Thisgnprdeleploredr EFD-alTativeoand previeRbiveg treatmehtstin(dRirGhie 88D
35). As illustrated in Figure 36 up, a high
concentration of NF-kB is maintained in spleens of PBS
Pmtemoqad mce a nonth later after the end of DSS
2% stion. At _the same tinme, EFD treatnent permts to
CRABUB ioRiP i 7 oueeidonere digtvilfuitedin 4439 rbopeof ﬂ b anice.

e n S e one nai ve
VA e By R el B o R e Surng 7
dayeyedrdmafy BRARaterahsing\@days) 159%6988 .ﬁfthé’ﬁ%rmk ﬁg(er during 5
treafed mce are extrenely different as illustr

day;uiaR yetanwhinBgan® days; 1@%aﬂ3ﬁa duringoriearysi ead tap water

t 0 0 ermeffe

iatroh G5 BRSO, BRGHL 0BT i ey o
d@sfse&fée?fttheé" rstrlESSkrfeBdmgl or ¢ hn@ Zluec ok %Eda?g 9t 0QAndChY BftéPthe first
D%C%d Ql'hey\/\@l% not recelv\ger%gre IE?:tDr {regttnsentl r1]'hAé g)ipoeurﬁr?ent ended

at day 52.

Day & EFD 100pg s.c.
or 1 mg perosx 3

0SS 15% J DSS 1.5% DSS 1.5% Day 52

Wy lAAAA] Y ¥
o 1B 30 ”

Results

Weight curves
In this model of curative/preventive treatment in chronic DSS-induced IBD, the
weight of individual mouse was checked each day, 5 days a week from the first
day of DSS ingestion and during 52 days after. After treatment with EFD, a slight,
significant, curative effect was observed on days 13 and 15 with a faster and
stable recovery of weight loss (Figure 37).
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Mce (C57BI/6 male mce) received 1.5%DSS in their
drinking water during 7 days, ordinary tap water
wa@leoo7ae280 days, 1.5% DSS in their drinking watBCT/IR2OOGHYH4133

5 days, tap water during 10 days, 1.5% DSS during 5

days and tap water thereafter. A group of mce were

EFD treated: 100 ng given subgyutaneously 9 days after

the first DSS feeding; or 1 ng per os at days 9, 10

and 11 after the first DSS feeding. They did not

receige: ED treatnment. The experinent ended at
day @?”Cgé‘?@%sepo OOy s.c. or 1 ng per os x S DSS

Sbdte DesTelchdbked bittiding ftofér%f/fougf{lé%%rfptignlée%oExample ). The

Resul ts Weight curves In this node
cligieak sweptoms, degreased inatbsinaneousthEGD teai8s-mivgurmeopared to in

' . j i vi dual npuse was checked each
ﬁ%?reé{égaﬁﬁ@eg{ﬁ\;\ggie ?EOm the first day of DSS ingestion

and during 52 days after. After treatnment with EFD, a
sli ghi, significant, curative effect was observed on
days 44l aijign @f cAlog f aster and stabl e recovery of

. | : , ot
AR Ehq S dgiermetittadblodd UL 6Qkuas oF T el MikE g arossiy
similarthéhade of BBE tsaatpt onise (Eiguress®@up)) subcut aneousl y

EFD treated mce conpared to in PBS treated nice
(Figure 38). Inflammtion of colon At the end of

exper L yriph Ay apdlpiddpe col ons of EFD treated mice

were grossly simlar to those of PBS treated mce
At FhIIBhE of AxPBriment (day 52), the number of cells were decreased only in the

lymph nodes of subcutaneously EFD treated mice, the difference with PBS
treated mice being extremely significant (Figure 39 down). Similarly, spleen
weight and spleen cell number were decreased only in mice which have been
subcutaneously EFD treated (Figure 40).

Inflammatory regulators release from spleen

The spontaneous release of some inflammatory cytokines by spleen cells
collected at the end of the experiment (day 52) was studied. The differences
observed between PBS and EFD treatments were extremely significant, whatever
the cytokine, but much marked for IL-17 (Figure 41).

As illustrated in Figure 42 up, after chronic IBD high concentration of NF-xB were
observed in spleens of PBS treated mice. NF-kB concentrations in spleen of EFD
treated mice were lower than the ones in spleen of PBS treated mice, the

differences being extremely significant.

After chronic IBD, levels of PPAR-y observed in spleens of PBS and EFD treated
mice were very different, the differences being extremely significant (Figure 42
down).
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Lynph node and spleen At the end of experinent (day
52), the nunber of cells were decreased only in the

wo geoph7nedes of subcut aneously EFD treated m cCRBCT/IB2006/004133
difference with PBS treated m ce being extrenely
significant (Figure 39 down). Simlarly, spleen weight
and spleen cell nunber were dgcreased only in mce
whi ch have been subcut aneously EFD treated (Figure
40). Inflanmmatory regul ators rel ease from spl een The

ERRIAHE 96 B ae8l oL PSS tiysRhintc S hRER R offect
(day 52) was studied. Thgigiirbéaaeqgyes observed between

PBS and EFD treatnents were extrenely significant,
what ever the cytokine, but nmuch marked for IL-17

Thl e Rl ERFDistRah et TERiehto b Checr vea

in spleens of PBS treated m ce. NF-kB concentrations
in spleen of EFD treated mce were |ower than the ones
Frategaleen of PBS treated nmice, the differences being

LT ) o |
CERIBTFIcE, B0 WERTbl, W& gisiFiABlTn i b 68 1R uRisec e
Miee ¢Co&BY6 dnbiee ndoe), redeivedi fl 5% eDE §sinbihieirgdgpking nwater during 7

oy STse R s othh it § @59 DS i eadinking wator during 5
daf$, 9 We Swér 4Qurind)i B rqa%%l £59 Qﬁ%? @%%%éﬁ and fap water

treatments in chronic Pr ot oc m’ce,
thergaiiers Avlgioumefenigeswerd EFE tieatet!: tafupg giferl Gubcumneously 7

HF BIEFHMAS SR RYNS! ahyaRouia iRy e Agagrand 45 after the
fitst DS® féediny SThd eRperasnt énddrehf d4y 5aki ng wat er during
5 days, tap water during 10 days, 1.5% DSS during 5

days and tap water

Day 42; EFD 100pg s.c.
or1mgperosx3

' DSS81.6% - DSS1.5% DSS 1.5% Day 54
WY VW v vy
0

Results
Weight curves

In this model of curative treatment in chronic DSS-induced IBD, the weight of
individual mouse was checked each day, 5 days a week from the first day of DSS
ingestion and during 54 days after. After subcutaneous EFD treatment, a slight,
curative effect was observed on day 54 with a recovery of weight loss (Figure
43).
Clinical scores

Score were checked according to previous description (see Example 1). After only
subcutaneous EFD treatment, the clinical symptoms decreased and get close to
the normality (Figure 44).
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thereafter. A group of mce were EFD treated: 100 ny
gi ven subcut aneously 7 days after the | ast DSS

wo e@diorg30 or 1 ng per os at days 42, 43 and 45r@Ef/1B2006/004133
the first DSS feeding. The experinent ended at day 54.
Day 42; EFD 100ng s.c. or 1 ng per os x 3 0 Results
Wei ght curves In this nodel curative treatnent in
chroni ¢ DSS-i nduced | BD the wei ght of individual nopuse
was checked each day, 5 days a week fromthe first day
of DSS ingestion and during 54 days after. After
subcut aneous EFD treatnent, a slight, curative effect

was o gw&,@oﬂ@d”0§4 with a recovery of weight |oss

(Figure Inical scores Score were checked
Abtreoend off expepnmenit cﬁday &3 ctheptalans oﬁ EEDE‘oraaheldemlc)e were grossly
Afte s EF treat the clinical
S'Q}}lﬁb ‘%P%e%%gi 96'5%4 d‘mhe normal ity
(Figure 44).1nfl amTatl on of colon At the end of
experinment (day 54), the colons of EFD treated mce
wer e gymgblry)ceuandamleea t hose of PBS treated mice

(Figure 45 up). Lynph node and spleen At the end of '
Aememdmﬁemeiﬁyleﬁﬂodaytﬁfe thenmembeif ofoeslls svaverdecreased only in the

d th d f b
D) (ERieee gl AU AU L e oo o o RN g pbserved
bEfv@@érﬁﬁFﬂ GRAd hide éﬁ@@@g t%ﬁ@dhﬂidégbéi’ﬁbr ereéinely 3|gn|ﬁcant

significant (Figure 45 down). Simlar dy spl een wei'ght
(lélgdrep‘l@edowal)l Sinitedy, epleerdeveight @ndospleam agillc aumber Wwere

decrease qy tlJr? erﬂlc%uvke/ %%aﬁa Ouﬁeen Es'ﬂ%ch{a%% %gly( E\:%u{rgated (Figure
46).

1

Inflammatory regulators release from spleen

The spontaneous release of some inflammatory cytokines by spleen cells
collected at the end of the experiment (day 54) was studied. The differences
observed between PBS and EFD treatments were extremely significant, whatever
the cytokine, but much marked for IL-17 (Figure 47).

As illustrated in Figure 48 up, after chronic IBD NF-xB concentrations in spleen
of EFD treated mice were lower than the ones in spleen of PBS treated mice, the
differences being very (subcutaneous treatment) or extremely (per os treatment)

significant.

After chronic IBD, concentrations of PPAR-y observed in spleens of PBS and
EFD treated mice showed an extremely significant difference (Figure 48 down).
EFD treatment, whatever the mode of administration, permits to have a PPAR-y

concentration similar or lightly higher to the one of naive mice.
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46) . Inflanmmatory regul ators rel ease from spl een The
spont aneous rel ease of sone inflammatory cytoki nes by

w@pioger2sel | s col |l ected at the end of the expePCTEBR06/004133

(day 54) was studied. The differences observed between
PBS and EFD treatnents were extrenely significant,
what ever the cytokine, but h marked for |L-17
(Figure 47). As illustrated Figure 48 up, after
chronic 1 BD NF-kB concentrations in spleen of EFD
treated mce were | ower than the ones in_spleen of PBS
t ExampleMicBreventive niasdel ef INBSiinduoed §BDJshert tesavatfect)
treatment) or extrenely (per os treatnent)
significant. After chronic IBD, concentrations of
PFRIOBos observed in spleens of PBS and EFD treated nice
showed an extrenely significant difference (Fi

CEHéBHE mgﬁ[gntqee@lc:ﬁg/md ot ENBS (1hegefda4&rtrinitro enzene sulfonic
Ll { o |
a@ﬁmrﬁlg%‘) 'ift 1|o:bg|ﬁ| cﬁeétﬁl/l ﬁcéﬁ’ ol theﬁgﬁ@éﬁ&aﬁfﬂ%&hha&t ¢ -5 and
OnTleesir EbomlmWeré/bbsﬁvedmlrnn\gel Othaled. AdfdaNER thadnice sver@veighted.
(short termeffect ot ocol C57BI/6 mal i ce i
A GEOPVGITING RepeNRdR 11Uy HereubHaGaSH Br Gienbefise the firs
Hé@s n & PR Thatcaifdl grou
Tﬁﬁﬁ GQH\}%r@glfj dt s C-)JO nAé@Qoﬁélyg?éu;?FéB@y  PBSOTHR!cordrdl group
dmlemcﬁ rebswe\TeMBSmleuthgr E6Ddays. At day 10, the mice were
wei ghted. A group of mce received EFD 100 ngy
subcut aneously 5 days before the first TNBS delivery
(i.e. at day -10). A second group received PBS. The
control group did not receive TNBS neither EFD. - 5 0
Resul ts Wi ghing of the animals was made at day 0 and
at [y 100 EHD é00uchecbegi nning of TNBS treatnment. M ce

whilch_have been received TNBS | ost approximtely 2
TNBS 10g/1 Day 10

Vo y

Results

Weighing of the animals was made at day 0 and at day 10 after the beginning of
TNBS treatment. Mice which have been received TNBS lost approximately 2
grams, when naive mice not treated with TNBS gained more than 1 gram and

mice which have received EFD before TNBS had the same weight than at the

beginning of experiment (Figure 15).



10

15

20

25

30

granms, when naive mice not treated with TNBS gai ned

nore than 1 gram and m ce which have recei ved EFD
whedoenz2INBS had t he sane wei ght than at the bRCI/IB2Y04133

of experinment (Figure 15). Conclusion of Exanples DSS

nodel s Preventive nodels : EFD was given

(subcut aneously or per os) 23% days before DSS feeding

in an acute nodel (DSS feeding during 5 or 7 days -

Exanple 1) and in a chronic nodel (DSS feeding during

5 days, three tines separated 5 dgys- Exanple 11).
The protective effecéo'&égstFééa"tﬂjzﬁl i ni cal
synptons (body wei ght, aspect of stools),

hi st opat hol ogi cal findi ngs, cytokine/lynphokine
concentrations in colonic tissues and spleen, |evels

r riptional factors NFKB and PPARg in spl een.
D%%r'tgtofa\%zgacute nodel : EFD was gi ven (subcutaneously

or per 0sS) 24 hours after feeding with DSS during 5
s ( Exanpl In the EFD treated group the

P?@&NU@W%&%%M@& giveR (sulauanequsly oy o o8} 2detays before
OSSRl flan' 440 RAAG] 0245 BUSES B HGS S fld 2 Expro

andhén anchrofiicempdel (BSS,feadiagnauring 5 alegs, tHees ainee setated by 5
d reventi vg%ﬁBr ic nodel, : EFD was given o
S bR, r% Phetechyy efiechyvass obsewiedr eBdelificali gynptoms
' YoF: r inge> | i
CERP e it tooRy RSyl ot sRnfES o i Mpwioline
cqreeatiatiens \. colonichéis@ikB Bndaspldeny denels hof Wansaiptioakl factors

ker e.closer to normal values than in the PBS
N%Q@P%&ﬁnﬁ?ﬁﬁ%e, the effect on clinical findings
was present but |ess marked. Curative chronic nodel

EFD was gi ven (subcutaneously or per os) 48 hours
Curative acute imedel : B freasigiven (DBSuthnciongly7od s @4 hours

ri,es of s .of S feedin anpl e .. At the
b ehr TRl PRt uo ogess Exampleaiep DedatRdreated Group the
recovery of body weight was faster, the symptoms were less marked, the
biological markers were closer to normal values than in the PBS treated group of
mice at the end of experiment, one month later.

Curative and preventive chronic model : EFD was given (subcutaneously or
per os) 48 hours after feeding with DSS during 7 days, 2 series of 5 days of DSS
feeding were delivered before the end of experiment at day 52 (Example IV). In
the EFD treated group the biological markers were closer to normal values than
in the PBS treated group of mice, the effect on clinical findings was present but
less marked.

Curative chronic model : EFD was given (subcutaneously or per os) 48 hours
after a series of DSS feedings (DSS during 7 days and 2 series of 5 days of DSS
feeding) (Example V). At the end of experiment at day 54, in the EFD treated
group the biological markers were closer to normal values than in the PBS

treated group of mice.
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group the biological markers were closer to nornal

values than in the PBS treated group of m ce. TNBS
wore@elo7Bhe experi ment performed with TNBS i ncl pciEtB20@/904133

mce with limted explorations. The decrease in

inflanmmatory reacti ons observed after EFD treatnent

i ndicated that EFD is able tggdecrease pure

T-1 ynphocyt e dependent i mune responses. Al these

results indicate that EFD has potent anti-inflammatory

activities in different DSS i nduced |BD nodels. As a

preventive treatnent, it acts on clinical synptons and
ThBS atvdall paraneters. As a curative treatnment, its

acts essentially on biological paranmeters. The effects
T @x¥perigant s oastosmedwerigh pﬂ'éw]t imludedcsfewrankieel with limited

f ch BD, k that the
BT FROEL e HISTute oL el Lok er e
tr(eahﬂelntmhdﬁjatéds tiegteE FDNS )abie $o Heefdasel uFeDT-‘!y%ng é;rterleependent
EFD effi cacy was al so observed in a TNBS i ndu

"H%WQPF?E%Mﬁﬂ%a\A) demonstrating its anti-inflammatory
potencies in pure T-lynphocyte dependent acquired

i mmune responses. In light of these exanples, one
skilled in the art may appreciate that the inventors

Al EsRafsbi =il et GRch gy fsieit ARUSHIAromalary activites n

diﬁ%?éht' DSSHnHU@e@rIBDeWoH@{%n dee%tprré\?ér{m%t ttré’%(trﬁé}ﬁeﬁtdcﬁa})n clinical

| ammat ory syndr omes nes
SYmNtQjmmad hi¢logicahpatdmate)s. aks m&:ldrata/se treatment, its acts essentlally

éP@?ﬁ@sf’é@%&%@fﬁtw%%%ﬁ%?ﬁﬁ%?@ aqag;g@g Srm%/@ M@éﬁnt but less

mﬁ@d/ﬁdtﬁésé BastiB ROHEIE Sof c-H'r‘SmE:EIBW tk%&?nhﬂq‘%éﬂhbhfelay between

npl e Section denonstrate that the osi t
ﬂ@a&e@m@tpﬁr&oﬁmem@@f gxpefintients tvmemmqasemare done) was short,

t has the original property of acting not only
1%%‘1%% da‘%ﬁl si gnal-i sati on pathway to which TNF-al pha,
IL-12,
The EFD efficacy was also observed in a TNBS induced IBD mode! (Example Vi)
demonstrating its anti-inflammatory potencies in pure T-lymphocyte dependent

acquired immune responses.

In light of these examples, one skilled in the art may appreciate that the inventors
have confirmed that the Gram positive bacteria preparation according to the
present invention is useful for the prevention and treatment of intestinal
inflammatory syndromes. Indeed, many cytokines (namely IFN gamma, IL-6 and
IL-17) as well as two transcription factors (NFkappaB and PPARgamma) which
are involved in the inflammatory response, have been assayed by the inventors.
The results shown in the Example Section demonstrate that the Gram positive
bacteria preparation-according to the present invention has the original property
of acting not only on the Th1 signalisation pathway to which TNF-alpha, IL-12,
IFN-gamma and T-bet are associated with, but also on the Th2 signalisation
pathway to which IL-4, IL-13 and GATA-3 are associated with, involving and on a



| FN-gamma and T-bet are associated with, but also on

the Th2 signalisation pathway to which IL-4, IL-13 and
wW@2DA0R230 e associ ated with, involving and on BECEB2006/004133

signalisation pathway to which IL-17 and PPAR- ganma

seemto be associated with (Young Y. Current

Gastroenterol o Rep 2006 Dec; § (6) : 470-7).C ains 1.

Use of a Gram positive bacte?la preparation for the

prevention and treatnent of intestinal inflammtory

syndrones, the preparation being characterized in that
neWesignalisalioni malwancioemyhichrlb-1f 1andy RPARgamma seem to be

SRR R P eSS0, oot 0.0, 4707

conmponents which are in a native structure. 2. Use of
a G ampositive bacteria preparation as clained in
claiml1l, wherein the killed or non infectious G am
positive bacteria preparation is obtained by using a
process that does not denature the structures of the
nol ecul es contained in bacteria. 3. Use according to
claim1 or 2, characterized in that the G am positive
bacteria is Gampositive facultative intracellular
bacteria. 4. Use according to claim3, characterized
in that the Gam positive facultative intracellul ar
bacteria is Mycobacterium bovis BCG 5. Use according
to anyone of clains 1 to 4 , characterized in that the
G am positive bacteria are killed by |yophilization.
6. Use according to anyone of clains 1 to 5,
characterized in that the G am positive bacteria are
extended freeze-dried killed. 7. Use according to
anyone of clainms 1 to 6, characterized in that the
intestinal inflammtory syndrone is an inflamatory
bowel di sease selected fromthe group consisting of
Crohn's disease and ulcerative colitis. 8 . A nethod
for preventing or treating a disease caused by a

Th1l/ Th2 i nbal ance, the nethod conprising the steps of
:a) providing a killed or non infectious Gram positive
bacteria
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preparation or a portion thereof retaining the

capacity to inhibit intestinal inflamuatory syndrones,
wa@ea7/07y228@m ni stering an effective anount of tPET/KB20de®4133

Gram positive bacteria preparation or the portion

thereof to a patient affected by the disease. ‘9. The

nmet hod according to claim 8, gharacterized in that the

di sease is an inflammatory bowel disease selected from

the group consisting of Crohn's disease and ul cerative

colitis. 10. The nmethod according to claim8 or 9 ,
ClalnBacterized in that the Gram positive bacteria is

Gram positive facultative intracellular bacteria. 11.

The t a iNg: i1 acteri ' i
1t natOfh T aPa g AR, Bafiefie Prasialin & fftg prévention and
trévfictr | ofi sinfdstinbbcirdiammatooyi syBEEmMAS. theneprlepardton being

preventing or treating an_jntestinal infl mmtor)( .
chajaetedaed 1R thatibeHs@d mmvgi l;ﬂft@rp% arg gglegfor non 1nfectious, and

ple . ) . ; . N )

o e e B g el bl LRI S i e bacterta
preteimebatgongnthwhjphoatedhicomatofe $teudtoreyti c regul atory

cells. 13. The nethod according to claim12,

characterized in that the intestinal inflammatory
2 SYNALEATBF LSGen? PosfiveibeResR: SrepdlARIriad ERiMeH il chim1#.wherein

The nethod according to claim12 or 13, characterized .
thienkiflecitort hen dntactipusi Grare pesitiver baciesial prepaationeds ptained by

oSSR A R A SR8  GALAD2 conanes
insudieniaa cell is extended freeze-dried killed.16. The

nmet hod according to anyone of clainms 12 to 15,
characterized in that the G am positive bacteria cell

iIs a LI ve ultatsyvenl | t BFArd- i
317. Lllrg]%eaér’ree‘:{ag%hbat\écglr% I'ng (?oé’c?g%'%%&%fz%g hilzi‘lr g{:attgﬁr% %zgg lﬁnpOS' Ve
battatiatih Sr&mppogihe facutafiaintisaellvlar batctedael | ul ar

bacteria is Mycobacterium bovis BCG
4. Use according to claim 3, characterized in that the Gram positive

facultative intracellular bacteria is Mycobacterium bovis BCG.

5. Use according to anyone of claims 1 to 4, characterized in that the Gram
positive bacteria are killed by lyophilization.

6. Use according to anyone of claims 1 to 5, characterized in that the Gram

positive bacteria are extended freeze-dried killed.

7. Use according to anyone of claims 1 to 6, characterized in that the
intestinal inflammatory syndrome is an inflammatory bowel disease selected from

the group consisting of Crohn’s disease and uicerative colitis.

8. A method for preventing or treating a disease caused by a Th1/Th2

imbalance, the method comprising the steps of :
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18. The nmethod according to anyone of clains 12 to 17,

characterized in that the | eukocytic regulatory cells
wWa@e@7@D239 CD25+, T cells, B cells and/or dendpCT/iB2006/004133

cells. 19. A conposition for the treatnent and/or

prevention of intestinal inflanmmtory bowel diseases

containing a Gram positive bgcteria conposition

prepared by the follow ng steps : a. harvesting a

culture of live bacteria cells, b. washing the

bacteria cells in water or in an aqueous solution of a

salt such as borate, c. freezing the bacteria cells in

wat er gr ague s@alu n I c

por at &) BHOYior 8 g 7L U hoRY ifbefiod? Grt® pdifive, bactora

themin @répaaueidrmea pbdionattdreef seibinicg dhe capacehyotne inhibit

at | east 98 5 %.0of the water referably at | east 99%
of the wiitest 'nEIIﬂ?fI?rBV@FWaQHPW‘ﬁFe?'eQQ 99. 5% of the

wat er, b)a%glnﬁplsfé?yge‘%d r&‘fécﬁ@e e4iRUAE tboffl HIREZIGHEY | GFam positive

bacteria cel Gram positive bacteria

pr epar at ibawteriar ptelwrahmubadlnel pertisin thevedi tonaepatiengaffected by
preventin ﬁﬁﬁr treatl ng intestinal inflammtory bowel

di seases, fi; in said Gampositive bacteria

preparati on, the G am posi tive bacterl a are k| I I ed or

non infectious, and containing nore

9. pr eflbeemethod aceerding faaladmog, @Tareﬁen%e@ﬂréﬁheh thﬁr%‘ﬁ%’r‘?ﬁ is an

B EFESRAT, B i, AU 10, B4 i ogfndguip e oo

d.gégfs@cénd)uﬁ;eata@msst ive bact eria preparation is
obt ai ned by using a process that does not denature the
structures of the nolecules contained in bacteria. 22.

€ 3 MAhog é&o?éilﬂb”fozglalm’“@ro‘?' 8 ChARCRAFEW ¥ethat the Gram

dacteria preparati
positive bacterla is Gram pos:tlve facultative intracellular bacteria.

11.  The method according to claim 10, characterized in that the Gram positive

facultative intracellular bacteria is Mycobacterium bovis BCG.

12. A method for preventing or treating an intestinal inflammatory syndrome,
the method comprising the step of administering to a patient an effective amount
of a killed Gram positive bacteria preparation, thereby stimulating the production

of leukocytic regulatory cells.

13. The method according to claim 12, characterized in that the intestinal

inflammatory syndrome is Crohn'’s disease or ulcerative colitis.

14. The method according to claim 12 or 13, characterized in that the Gram

positive bacteria cell is killed by lyophilization.

15. The method according to claim 12 or 13, characterized in that the Gram

positive bacteria cell is extended freeze-dried Killed.
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prepared as in claim19. 23. Use according to any one
of clainms 20 to 22, characterized in that the G am

WQ@OoEI772280 bacteria is Gram positive facultati vECT/IB2006/004133

intracel lular bacteria. 24. Use according to claim?23,
characterized in that the G ampositive facultative
intracel lular bacteria is Myagbacterium bovis BCG 25.
Use according to anyone of clains 20 to 24,
characterized in that the G ampositive bacteria are
killed by Iyophilization. 26. Use according to anyone
of clains 20 to 25, characterized in that the G am

1©OS| Theenetaodeaowrdmg toxingoredffdlsinmet 2 48, &h!a#é%ﬁenzed in that
Use acgcord nyone of clains 20 to

8 Grafb PRt 2 radiin gel A Gramy posiifaguative ingacslider bacteria.

is selected fromthe group consisting of Crohn's
di sease and ul cerative colitis. 28. Use of a Gram
1hosi The sethod eocarding ;brac@mdiﬁ fobvarddterizacirethiat @fe @i8m positive

R B lrelion B haRER8 s Bbacbarlestin bavie @St ne & am

positive bacteria are k|IIed or non infectious, and
cont_ai ni ng{ nmore than 50 % and preferentially nore
18 hanl i methpdtansording de ianlyope af slaimsotsh tnd it shaﬂaobénzed in that

VBl R M A 038y LRSI S h AU donai

celisf | anmat ory bowel d| sease selected fromthe group
consi sting of Crohn's di sease and ul cerative colitis.
30. Use according to cl ai m 28 or 29 characterized in

hata t S \% t i.ve
s?acu'tl\t ;}'?’l"@@inn@?ag‘éﬂ | U %ac er| & %ﬁ'm BE% nHioB,¢fi rgtestinal
inflamotatory Bowet lhiseastesr ccmtdmnrrg teh@raim posiiad RRséfid \e®mposition
facu %&gt@/e |'nt race{ﬁpul ar bacteria is Mycobacterium
PTEBEN € JIOWiIRE SI9PSs & am posi tive bacteria
prepar at i on Oﬁart\@@tlrﬁl%ﬁlgugmé%ﬁl\%f bataRAGATENL T OF

preventing or treati I Ssease caus by d Thl/ Th2
i mbal ance, b. washing the bacteria cells in water or in an aqueous solution

of a salt such as borate,

c. freezing the bacteria cells in water or in an aqueous solution
of a salt such as borate,

d. killing the frozen bacteria cells by drying them in a freeze-
dryer, for a time sufficient to remove at least 98.5 % of the
water, preferably at least 99% of the water, more preferably
at least 99.5% of the water, and

e. collecting the extended freeze-dried bacteria cells.

20. Use of Gram positive bacteria preparation for the manufacture of a
medicament for preventing or treating intestinal inflammatory bowel diseases,
wherein, in said Gram positive bacteria preparation, the Gram positive bacteria
are killed or non infectious, and containing more than 50 %, and preferentially
more than 90%, of the bacterial protein components which are in a native
structure.
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the preparation being characterized in that the G am
positive bacteria are killed or non infectious, and
weonwrarnsng nore than 50 % and preferential | yPeDIB2006/004133

than 90% of the bacterial protein conponents which

are in a native structure. 33. Use according to claim

32, characterized in that thegadisease is an

i nflanmatory bowel disease selected fromthe group

consi sting of Crohn's di sease and ul cerative colitis.

4. I\ngs t Q. Km 3 aracteriz . N
2? hat Utéﬁe Eg a?nﬂgogf tcl%{/"g'l 29th;‘fefr§fq i%kﬁ%%ggiqqr{,ér%g?ﬁous Gram
pbositivé tlzadtera i priepacstidruligirobiainter ba. usihy &SEroaess b Hoes not
to clajm 34, characterized in that the Gam positive
dengtyre e sleustyreseidheunaleculgs wentained inbaelssst er i um
bovi s BCG

22.  Use according to claim 20, wherein Gram positive bacteria preparation is
prepared as in claim 19.

23. Use according to any one of claims 20 to 22, characterized in that the

Gram positive bacteria is Gram positive facultative intracellular bacteria.

24. Use according to claim 23, characterized in that the Gram positive
facultative intracellular bacteria is Mycobacterium bovis BCG.

25.  Use according to anyone of claims 20 to 24, characterized in that the Gram
positive bacteria are killed by lyophilization.

26.  Use according to anyone of claims 20 to 25, characterized in that the Gram

positive bacteria are extended freeze-dried killed.

27.  Use according to anyone of claims 20 to 26, characterized in that the
inflammatory bowel disease is selected from the group consisting of Crohn’s
disease and ulcerative colitis.

28. Use of a Gram positive bacteria preparation for the prevention and
treatment of a disease caused by a Th1/Th2 imbalance, the preparation being
characterized in that the Gram positive bacteria are killed or non infectious, and
containing more than 50 %, and preferentially more than 90%, of the bacterial

protein components which are in a native structure.
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29. Use according to claim 28, characterized in that the disease is an
inflammatory bowel disease selected from the group consisting of Crohn’s

disease and ulcerative colitis.

30.  Use according to claim 28 or 29, characterized in that the Gram positive
bacteria is Gram positive facultative intracellular bacteria.

31. Use according to claim 30, characterized in that the Gram positive
facultative intracellular bacteria is Mycobacterium bovis BCG.

32.  Use of a Gram positive bacteria preparation for the manufacture of a
medicament for preventing or treating a disease caused by a Th1/Th2 imbalance,
the preparation being characterized in that the Gram positive bacteria are killed or
non infectious, and containing more than 50 %, and preferentially more than 90%,

of the bacterial protein components which are in a native structure.
33. Use according to claim 32, characterized in that the disease is an
inflammatory bowel disease selected from the group consisting of Crohn’s

disease and ulcerative colitis.

34.  Use according to claim 32 or 33, characterized in that the Gram positive

. bacteria is Gram positive facultative intracellular bacteria.

35. Use according to claim 34, characterized in that the Gram positive
facultative intracellular bacteria is Mycobacterium bovis BCG.



