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Consuners are beconing increasingly aware of matters which may be necessary
for maintenance %mera@weﬂfrﬁﬂmmwoamﬁ WrbRP-DI$ERSEESPONSE,
scientific research has focussed upon the roles that diet, stress) and
nodern nedi cal practices (e.g. antibiotics and radi ot herapy) may play in

t hreat eni ng human health. In particular, popul ation dynam cs shifting
t owar ds ol d@g@% es are 15 increasing the incidence of illnesses which

may be causeghipyn %fubﬁ'x%& %? ecbﬁ@ipﬁ%&?c‘?c‘zﬂﬂ}z%ﬁuﬁuﬁﬁﬁs% e various
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in certain nunbers) exert health effects beyond inherent basic nutrition.
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bi fi dobacteria in the col on have not been conpl etely el ucidated. However)
it is recogniraditionaly bestalsad in frmenteshdainy prodiets soprometedealths r educed ri sk
of diarrhoea eonpared with fornula-fed infants. The fact that these infants
have greater numbers of colonic bifidobacteria may in part explain this
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patients suf I sease have sighificantly |ess
recoverable bifi dobact eria in their faeces conpared with healthy
i ndi viduals. This reduction in bifidobact eri a nunbers was observed to be

directly correlated wth decre ﬂﬂm ’mml - D gal act osi dase production

and activity (Favier, C, et of Scr 1997?; 42: 817-822). j3-D
gal act osi dase is an enzyne pro dobact eria. These results
support suggestr ons proposed in otH@r“‘studr es that strar ns of
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studl es conpleted in adults and in infants indicate that sone strains of
bi fidobacteria are capable of surviving passage through t09eJULY 2003

gastroi 'nte 4 g act. Significant differences have been o zng t ween
t he abili tl%yed')sﬁl@ ‘i fferent bifidobacteria strains to tol era???éié& “ﬁd bile
salts, indicating that survival is an w 20 inportant criterion for the

sel ecti on of potential probiotic strainsy_ Ingestion of bifidobacterira can

i nprove gastrointestinal transit. Further m)re i ndi rect evidence in humans
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bi fi dobact er t@smmtéhallybvﬂldatdiheseanémpmbxmdfeed psbduwats.t o nodul ate vari ous
paraneters of the inmune system 5 Micosal inflamuation in |IL-10 deficient
m ce has been reported to be reduced by feeding the subject aninmals a
preparation eritA# Wiickt Glade %@heﬂ%eét%%?ﬁhe P%elé%‘:hoﬁ' of %éﬁtﬁﬂ?t fftive 1997
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especi al |y TNP26:19:26) preferred enbodi nent the cells, .which interact with
the i nmune system and 30 the i mune systemcells are of mat ched ori gin.
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With tie | MMBEdBHAtET e el oftRvbiapipiédiihinaal cultfabler Bictéria present in the
genltourl nary origiff. . The cells of "the inmmne systemare preferably of

gast r oi nt est Ge&enic migrpflerai ory or . 5 genitourinary origin. The invention
al so provides a strain of B rf'rdobacteriumlonguminfant's isolated from
resected and washed human gastrointestinal tract which is sig~aificantly
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30 bacterial microflora (Targan, S. and Shanahan, F. Inflammatory bowel disease:
From bench to bedside. Williams and Wilkins 1994.) It has recently been found




effects of infXammatory bowel disease can also be neasured by neasuring the
25 reducti on | n coI onic inflammation in IL-10 deficient npegJULUY.2003 129
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Wi ng adm ni stration of one or nore of the
B' r Fr dobac erl um ?ongum irrfantis according to the inventi orﬁ&éﬁ‘@@o@r in

conbination with a strain of Lactobacillus salivarius as hereinafter
defined. 30 Interleuldn 10 (I1L-10) is ansi.nportant regul atory eytokine that
supresses effertor functions of nacrophage/ nonocytes) T helper 1 (' Thl)

col 15, In' addt ianells sffieing drab dedeC YRS ARSSE, sialer FEnUiRLY: B of
cel I's. Miri necgveestlé bifisolsadieri nﬁhke}rf&@c@mmtvﬁﬁ%uﬁh¥i&cﬁvﬂuaﬁ This

inflammat ory bowel disease and gastrointestinal tunors
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i ncl udi ng Stbaﬁaw&mtacusrheﬁsmléomvm stlesficHs’ proposedBaC bitley Susdd@ctas. | n
a particul ar aspect the invention provides strain of Bifidobacteriom|oogum

15 infanti s steEsGep pifidobsgiesiat mey playi importans: iodgs. inampdptainingod balanced

Bi fi dobact erwkgl %%gﬁgo s_tral n" UCC 35624 was nmade at_the Nat i onal

Col | ecti ons rine Bacteria Limted (NCIIviB) on January
13,1999 and accorded the accessi on nunber NC)MB 41003. 20 In one enbodi nent

the mutant is, enetically ppdified nmutant. |In _one enbodi ment, t he varl ant
is a Htural I?tﬁ%egmm AEE onsidered i baprotisticcasdheyare kg ATBARswS iwehich

col Ts, Al t or Tt uen, Gt Ryoh BRAE g et eklted B sy RGeS ©

non-vi abl e cNhhmronEqmgesta@biﬁdoba@éﬁa) niust vesththe sit@of adtonrinbthalgue reotder
obtained froma strain _of 30 _Bifidobacterium of the i nvention vvh| ch is

ant agoni st i clo; 8Xerha@ Broditic effecht hérmémgﬂmsme of approsimatolys 200’ igbie 2003

uhi ch_oonpr i AngoRedetd bk Banf P Rihal et i oo Bo bER BRR bR LAk

fornullftion 1998: G3RY1-247).t VIthepé ar@r@oitsrm i lterdtifel whivhcstow wmat br wive
formul ati on may, i ncl ude anot her FSuObI otic material. Alternatively, or

addi ti onal | ystufiiesf epmpleted dn adulsu@sd dnpindantst indicate cthat| some estrad®mafat i on

ot obaci 1| uiiniePadeit o bl S PTG bifedl bl U epsbbudSinl ol O

of non-vi abl Sigagfidant differehast BRAC ibebtiSolssetvedabetweehSther abititieb! of differaited
fromresected _and washed 15 human gastrointestinal tract, the Lactaobacillus

sal i varius bbifidgbactgria strains e yolerate acidoand bile salts; éﬂ@éﬁ/ﬁ%ﬁ&tépnﬂw%#ﬂtl on

1 om Placct SR e BRI Sietioh RSNl pipiaR e 1%, P 571 S

broad range of Gram positive and Gam' negative mcro-organisns. 20 In a
preferred enpodi nent é&@gﬁtral n of, Lact obac~l,us sallvarl us secretes a-
product havi HgeaHen ff mmmmmw%ple@smv&é@ supernatant, said
activity being produced- only by growing cells and bei ng destroyed by '
protei nase K and pronase E, the inhibitory properties of said strain and
its secret orFumheﬂnotes indireqy &A4denge rinahumans rdenfonstrates ethat cohsyhing olilkgi cal

CoRS eS| S e AT T e Yo S Tt
such as B-D galactosxdase implicated in the conversion of procarcinogens to
carcinogens (Bouhnik Y. et at Eur. J. Clin. Nutr. 1996;50:269-273). Faecal-borne
putrefaction metabolities such as p-cresol, indole and ammonia were also reduced
when subjects consumed milk fermented by Bifidobacterium longum and S.

30 thermophilus (Takiguchi, R. et al. Bifidus ~ Flores, Fructus et Semina 1996,9:135-
140).
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09 JULY 2003 wo oorazt6s PcTnEOOroooos .. ldeally the strain of
Lactobacillus salivarius is Lactobacillus salivarius st r W 2008 or a
mut ant or variant thereof. The nmutant is a genetically nodified nutant. The
vari ant mayYo¥/4@gleat ural ly occurring vari ant of Lactobacil| 8§TAE0I00G0SI us. 5
A deposit of Lactobacillus salivarius strain UCC 118 was made at the NCl MB
on Novenber 27, 1996 and accorded the accessi on nunber NCl MB 40829. -.
Preferably the fornul ation includes an i'ﬂgestabl e carrier. The ingestable
carrier may be a pharnaceutically acceptable carrier such as a capsul e,

tabl et or powdei. 10 The ingestabl e carrier may be a food pr oduct such as

acidified mll n u m | k ovvder entrate,
cheese sprea’é‘?ﬁhb‘%’(r@g?:ljr‘?ﬁg 8’? @8%&8‘58“@% t?ﬂ%e |th§§‘5] fisFiase a
protein a”d/A'lsoO%iﬁdiéiﬁl:tehH Rt owh ¢5emBdu /&F & ok Sifigtetsh e
rich in glutam ne/ gl ut amat e, atHépig{ a caretg % %rate ol %am&ﬁg ran?rﬁgé

and/ or traceireinamesystehn one enbodi nent the B rf rdobacterl umis present at
nore than 106 du per gram 20 of delivery system In another enbodi nent the
formul dtion includes an adjuvant. . The fornul ati on may include a bacterial

conponent. T A I RUAET) ude a
drug entity. @hﬂc élor nﬁrﬁg{%?g%upng. lg?iseghlteﬁf:ﬁﬁ‘ég Hé% egﬂg'gé#t com:ggﬁnﬁ
formul ati on feedirgethe subjedt ammzﬂs)a Fozpd:aumﬁlas:ﬁt lacm ba%&n‘ﬁﬂdadxcnpl{t ehal,
further provides a strain of Br bacteriumor_a formul ati on thergbdf for

use in foodsti@strgenterohg 13?1:?1226@@3% ocHurthes g stugdiespcompiesed OUDG'SB--hEHe

anot her aspe i Y f 0
formul ati on ?iéler ;elgtfdt?%%ﬂgl}sﬁe@%sy’ﬁ bfjglﬁ%%r?%&eﬁh%gl g&él Qﬁ&*or mJ p@n may
be forlQuse i (ealrlyeprpncqpﬂashaiesﬂmahﬁb‘rmatﬁonantﬂie eblorl (Kulkartd SN ahthReddy, B.

fl t t Th t be. ; {2
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i nfecti on colli &fa Cafdirogencsis1994(118:83384hmmat ory activity may be due to
cancer. In addition the strain or fornulation nay be for use in the

prophyl axi s andl or 15 treat nent of gastroi nt esti nal cancer(s). The strain
or forgrul ati Cdf effeRS
strai nch)r fo%ﬁﬁégﬁoﬁ&ﬂ%%ﬁhﬁ%@&rl n the pro %&ﬁ amgﬁlg%g%éﬁ&ﬁleat ment of
system c di seasmmucman&thcr@gmdmnh&alﬁﬂmaﬁy 20 The strain or fornulation
may be for use in the prophylaxis and/or treatnent of autoi nmune di sorders
due to undesirable inflamatory activity. The strain or fornulation may be
for use in theyt u% 36‘f leqiignd! or treatment of 25 cancer due to undesirable
i nflammat ory act e strain or fornulation may be for use in the
prophyl axi s dihdl mvenmccmprcmndesca‘ stlaiar of Bifiokdiceriame isblatednilemi res¢dted and

IR?)I la\élli tso;}s/g%h %(l!t%g such as C oEtrl d'ﬁthtg{:t ~Ci L@ aiaso.m at ed dh%‘?%ﬁ?()
2003 WO 00l 4W@é’ﬂﬂ§%mﬂlﬁn§ﬁ ef description of the draw ngs I n

t he acconpanyi ng awl Ngs

The strain of Bifidobacterium preferably effects changes in an immunological
marker when introduced into a system comprising celis which interact with the

25 immune system and cells of the immune system. Preferably the cells which
interact with the immune system are epithelial cells.  Preferably the
im)munological marker is a cytokine, especially TNFa.

In a preferred embodiment the cells which interact with the immune system and

30 the immune system cells are of matched origin.



SFig. 1is agraph of cfu/m versus time for Bifidobacterium|ongum
infantis strain 35612 as described in Exanple 2; Fig. 2 i 99JULYP003f
cfu/m ver 4 for Bifidobacteriumloagurli bb's strain

descri bed »?ﬁ%%é(élrgfgl e 2; 10 Fig. 3 is a graph of percentage &é’?@ﬁ‘ﬁ"@ﬁ%ge
versus time (days) for five SCID mce (1-5) adm nistered strain UCC 35624
as described in Exanple 5; 15 Fig. 4 is.g.graph of average percentage

wei ght change versus tinme (days) for the SCID mce (1-5) adm nistered

strain UCC ri e I . Fj i f_npercentage
wei ght chanS’Jig@t\'zlét:r'egiS‘QFI ?ﬁe‘?g‘%ﬂs&‘ﬁgf@ﬁ g@%ﬂﬁ_%ygg{n %@6&{ %;hcgl&’ﬁb P%T ered
a conbi nat i orespitatstyreri genitbadaapacigid.us sal i varius UCC 118 and UCC 35624 as

descn' hed in Exanple 5; Fig. 6 is a graph of average perrentage wei ght
change versus tinme (days) for mce (6-10) adm nistered a conbination of

o aph of per LibeaRcolHE ARt ahE BERRYy b i, [firatorkpe®
adm ni §t er edgehio@rihafeddgim of strains UCC 118 aid UCC 35624 as described:in

Exanple 5; 3 WO 00/4Z 168 -11 09 JULY 2003 PCT/1EO0/ 00008 Fig. 8 is a
graph of average percentage wei ght change versus tinme (days) for mce

(11-15) admaAjste ination, of strai.ns .118 and 624 .as
descri bed i n@hﬂ{?ﬁgog;ﬁﬁﬁ%ﬁ%aisgw 8@1&?{@?‘% ot ﬁ?’é"’q’@ﬁg lsﬁsod%ﬁjent
and control fafiPk@sected drlde e f o Rittdifiteafinal Bl t '@n;ﬁ&m
infantis as described in Exwggrr%?eﬂg;&agi é 10 %s a Egéc‘tgﬁgft?l glgvm ng 'T%ﬂﬁ—]a and
| L- 8 | evel s immuoomotiulatery followiog epalicoasumiptionlin dumaBsCs and

B if rj@bact ericrmlongumiafantis as described in Exanple 7. Contrels
represeént co-cultures of epithelial cells ~ and PBMCs alone; Fig. 11 are
bar_charts ofheetiaiirabidodesetunOwbicle HAVapSiftah! aiithidinneenuEmdon of
B' rfrdobacteri umlonguminfantis by healthy human volunteers (n=18) for

t hree weeks fpllowdagarabeansumpsoanphym®nsri g. 12 are bar charts of serum

| evel s of ?NFa and |L-1RA foll ow ng consunption of BifidobactericrmlonBum
infantis to heal thy human 20 volunteers (n=18) as described in Exanple 8;

Fig.13 is a he seBBi of Bifiddbaetebne iss prefeably isolfted TN treseetdd hfid swashiediat ant
of Bi Bdobacteni um | ongum i nFantis and an MRS control as d~escn~ed in

Exanpllé o; 2Bumag. gastiointgstinahdrashmiwhicl risprapsble afi eombating by Defietss f ower

o o di agr a8y BOel st <aid ERBiRl peihe SHRAG B i prsRBieord; g
SC D nouse . Eﬁ@lb%ieﬁﬂ Bofcntratib® of ASmiL ¥ile Ofsd \WuthdPOlgastric §dice. 1The
PCT/ 1 EO0100008 W have isol ated swai ns of probiotic bacteria which are

capabl e oP beapability of combating theraffeatspfcinfammatory howell disease i geasred\bab| e
synptons in infla tor i.sorders. ese ;strains . and t.he AL

pr epar ed myn%%kqs:&q?négg@% iogté SfaIBnngPSﬁslfstm?%aﬂﬂ ﬁ%ﬁg@%@o
conmbatpqt he ejrhfminoaéfidient REIPRNE nYicd(SCTDY Which Thave teed téinhiistered putified es
were carried out usin the probiotic bacteria strains. It was found that
humans fed WOIA'yGCRMIRB "ECheellsni ng Bi frdobact eri um | ongum i nfantr's
UCC35624 show nmarked decreases .in their systemc levels of IL-8. This 10
strain may therefore have potential, application in the treatnment of a
range of i nf Thercapabifityliof Aheletrdin cRBifidobaetdritm | longaf dinkintisomwbeombapthew t h

current anti inflammatory therapies, such as non-steroid anti-infl|ammuatory

drugs ( NSAI Dsffeass of inflammagery bosvetiisease canpalse beom BYCIEATURAG Hie-~gum

CaUE
i nf aat4es by ; ' b1 i S el h PRy ;
si gni f‘discant I ?éaa'i{gP glrllﬁlgf" %@ﬁ%"m‘ﬁ%ﬁ%@% W%ﬁméﬁ@gﬁ‘n%m ngSvex strain)
Bi f r dobact er folfowing adminisfratich 6f 6168 oF firde o6 thelstedinobf Bifdobacreniont fonganr e
suffered fromdiarrhoea, This anti-diarrhoea) effect could ba rel at ed éo

the anti-i nf HBRAHS 8FSOTAING {Q the iivenHPs alepeen &m combinatiq i SEEIn, P
CAMP 20 nodulgt oLyl S i ntact bacteria are required to
exert an ant TL-a‘altcjff?’Pg]f ﬁg‘%,{)‘%ﬁ%ugg‘#(@eg%gﬁgfm%frvi dual active conponents of

the invention can be utilised alone. Proinffarrirnatory conponents of

certain bacterial strains have been identified .
30 Interleukin 10 (IL-10) is an important regulatory cytokine 'that supresses effector

functions of macrophage/monocytes, T helper 1 (Thl) cells, and natural killer




2~ The proinflamuatory effects of gramnegative bacteria are nedi ated by

| i popol ysaccharide (LPS). LPS al one induces a proinfl anmaiperdUil¢ 2608k,
partially due to LPS binding to the CD 14 receptor on nonocytes. It is
assuned t hato anzpsdnent s of probiotic bacteria possess anti - ipgfiRoGxRbar Y
activity ) due to the effects of the whole cell. Upon isolation of these
conponents, pharnmaceutical 30 grade mani pulation is anticipated. WO

001 42168 - 13 09 JULY 2003 PCTI | EOO/ 0000® -The general use of

Bi fi dobacterium |l onguminfantis UCC35624 is in the formof viable cells.
However, it cealls. alrs adtiionyBrdesigments prulifebdtiorc ehd slifferefiti@fork of IB2dells.

cul tures or nmposi tions containing beneficial factors expressed by .

Bi f r dobact er &ﬁ%ﬁ‘}eo § Mg the l@t&%ﬁ?&? spentangeualy CWY@‘%%MW%Wy
killed 5 nuc{@a ' 0, LG Qs ' iL | al.Lered
pH or subj ectbl&gg@g&&é;%guéag&bwgﬁﬁ%g%?%glghéggﬁ&%tregﬁﬁéétsﬁ%ge}%gsa. on is
sinpl er) rel impheayedoin theqathogentsisiofihesd diseasesttbrasgaraufrec ahisnalndosioor age
requirenents ar? ch less limted than viable cells. Lactobacillus casei
YTT 9498 of f BFEIOREISEae  anpl e of the effective use of heatr~killed cells as
a method for the treatnent 10 and/or prevention of tunmour growth as

descn' bed in US Patent No. US4347240. The invention will be nore clearly
under st ood f Thostiain ©b|Bifdobagt: teferablyhas InHibicdrgtdceivitp fagaimbiadbroad
bacteri a Appendi c and sections of the Large and small intestine of the
human G LT., r%ﬁﬁ:ﬂ@“ﬂﬂ?ﬁ‘%‘@@&@mmq@%ry, were screened for
probiotic bacterial strains as shown in Table I . 20 . , 09 JULY 2003 WO
001 42168 -14 Table 1 PCT/I1EQ0/ 00008 Gastrointestinal tract tissue sanples
screendd f or Préferaplye sienstrainf of Bifiobacterhae texhibitsSa rhrbad-bpscatung of Aactivitym B
Col on C heal - caecal rﬁ?[%ir on D ~ A&%engi x E Appendi x F Il euym G heal -caecal
region S Al |l 283R# meluding. § ﬁ"'@!‘f@o%ﬁ 6@(%@‘! an@ Jaciljys
sterile cont g s. F,r~.zen tissues were thawed, weighed and placed -in
cyst ei nat ed - 05% one quarter strength Ringers' solution. Each sanpl e was
gently shaken to renove | oosely adhering m croorganisns (terned - wash
"W). Following transfer to~ a 10 second volunme of Ringers' saqlutjon, the

Ri
sanpl e was voR %R aspet ({he dnventioRePROVidas| Siras 0 Hdobarerarm dopgmned -
Sanpl e15 S ). HhBn 450! %?i&éﬁ d bacteria) sanples A) B and
C wer elsal SO homgég'ﬁgggg?zr‘f@@?%ﬂ%b ender tegrred - honogenate "H ). The
solutions were serially diluted (dilution 10'1 froma wash sanpl e was

| abel led W1, diluti | was .| ahel | ed , and t.h | abel | i ng, system
was used for Aag’osg-o%naﬁé%#am?@wna B %n&ééeﬁ%ﬁéﬁﬁﬂla%ag@et he
fol | ow ng agafaBedl TollRd W{s Hifle Fachedl xgﬁ@&'(ﬁ@i'h@ﬂ} ated
to pH 5.5 US?F]aQ aceﬁoc am'éi{sfl' %pﬁ%%@%?& one g?\ yeadst extrgct))
Cheval i er) P.Japuaryll3, {99940d akcoriedithe Bcoession muntier NOIABA4003.MRS WO

oa 4Zl$(g -1S 09 JULY 2003 PCTII E 00/ 00008 (deMann) Rogosa and Sharpe); ROG
(aceta medi um (SL) of Rogosa); LLA (Liver-lactose agar of Lapiere); BH
(brain heart 1hipndehibodagantth hﬁ?n ;8 tggﬂéﬁ‘d'ahl UhodifibE Rlutyt, agar) and TSAYE
(tryptone Soya agar supp?‘gma%te V\t/illtﬁ . 6% yeast e{:(traé%&)&. All agar nedia
was supplied by Oxoid Chemical s*with the S exceptionh of TPY agar. Pl ates
were incubated in anaerobic.jars (BBL, Oxoid) using CQZ gepnerating lilts

( Anaer ocul t }‘%F&F%O%F@F“tzmjg"aﬁ e t@?&ak‘é%ﬁ'ﬁwgi%&g@@%g’ Wati ve
rod-shaped orjohbdH 8RR U g phi c bacteria isolates were streaked for
purity on to conplex non-selective nedia.- ~TP7~. 10 Isol ates were
routin@y cultivated in TPY medi um unl ess ot herw se stated at'37C under

et b1 ¢ Ol 90 of BB e RSP BE BrhorRRESE Gl K e e "

40% gl ycer ol
strain of Bifidobacterium is in the form of non-viable cells.

The invention also provides an antimicrobial agent obtained from a strain of
30 Bifidobacterium of the invention which is antagonistic to the growth of other

organisms.



Fernmentation end product anal,~sis 15 Metabolism of the carbohydrate

gl ucose and the subsequent organic acid end products were ggJuULY=2003si ng an
LKB Br ommgyo fgndiex HPX- 87H Hi gh Performance Liquid Chronat ogéﬁw,gfddELC)
colum. The colum was maintained at 60C with a flowrate of 0.6 m/mn
(constant pressure). The 20 ~ . HPLC buyer used was 0.0i ~ N H SO-. Prior to
anal ysis) the colum was calibrated usind-10 nM atrate, 10 nM gl ucose) 20
mVvl | actate and 10 nM acetate as standards. Cultures were propagated in

nodi fi ed MRSnhy firther @spekt thedidventidn prdvidesaeforhiutaion whdh @thpses a strain
centrifugation for 10 mn at 14,000 g, the supernatant was diluted 1:5 with
HPLC buf f er &fiifidobagenrumabtheriavemtian.in the 25 HPLC. All supernatants were
anal ysed in duplicate. Bioch~~, ral ana~~, 3~si ol ~gi cal characterisation

Bi ochem cal and physiological traits of the bacterial isolates were

det er mi ned tPhRrattaticitiby tompts@tvo b o SrdifislE BifdbpacieRda, € formation
and expression of galactosidase activity were assayed. G owth at both 15C
and 45% and protease 09 JULY 2003 , WO OO’ d~168 - 16 PCTI | E00100008

activity on gelatin re detecmned. owh characteri.siicg,.of the strains
" @itms i TR JeldulRoR TRy LRI qndtiet probidic dnlenat , “Bimalivalyg or
Antibiotic Sﬁg% hAMi i i ; determ ned using the
“di sc suscepti ?‘?‘Hﬂfﬂ&gm&@;@%‘?%ﬁ%@ﬁ?‘gﬁgﬁa\eﬁ‘%ﬁi n the appropriate
broth medium for 24-48 h, spread plated (100N, 1) onto agar nedia and discs
cont ai ni ng 0 concentratiqns, of .the ana' bi.qgtic e pl.aced onto the
coar - Stra e RoRiladon may e feludsa Siin OF dariobeciles eliRTgSar 1 or 1.2
days jgcubation at 37C under anaerobic conditions. Strains were considered
sensifrve if zones of inhibition of 1 mmor greater were seen. 1~~_ria 'on
of Bifi dobacThe stain of\backehasi/usisafvarine maydresint thedorrafviabile ctllsneninGhe T.

wer e screengfl for,the, Qgsgﬁce of strains belonging to the Bifidobacterium
genus. Ther elORROfNQRs i@ on between tissue sanples as foll ows. Sanpl es
A (ileum and E (appendi x) had the | owest counts with approxi mately 10~
cells isolated per gramof tissue. In 20 conparison, greater than I Gs cfulg
ti ssue were The olrtebadiiusnsalfvarios s rpreferably dsolatiedi fram meseptedsand washedri a
were i golated durin )

ol Bl el e 23R it bl Sl

count§ in the

those scr eenpgmbbmiddiibiy BUBRKgerabeshRiption 1A MARRKS Phefersblf theatainecal

was the only tissue section that gave significant counts. 25 During the
screeni ng of of abectobacilies ssabivaniuss is f isolatedarfom  CesentedB)andh svashed shwmang

direct correlation between cqunts fai ned durin ilution seri.es. This
woul d i ndi caS%‘%‘FS%"&ﬁTaﬁF S F%@BB% é?gfé?ﬁ‘g Hé?g%f’gﬁfa& PoFlyg 2 e@ﬁfgd
were being p i q\lﬁsﬂ; ;éggis%ovwh of the fastidious bacteria in the
initial suspfel%dg’% I cﬁ 0 was subsequently diluted out. 09 JULY 2003 WO
00/ 42208 - 17 . Strain selection and characterisati2,n PCT/|E00/ 00008

Approxi mately fifteen hundred cajal ase ati,ve.bacterial | te m
AFT orent salieoretEiPd eEbbined i siaR ot F3Rona IR Selitaries splithd Ao
reaction, cehhyingZiimReshislCAciRt MY LAl sienagdt, 10id Atdvity being
fermentation end-gpro ucts ?Ir)omg ucose. Greater than sixty percertlyt of the
i sol at es t espratiuced@niy byrgrowingicells amd being destroyed e proseioaseaK randgprenase; her
in tetrads, LNns. qr, bunches. Ei ghteen, percent .of the isolat rE: G am
negative rodg?gt'rl?ﬂ @Pﬁ%epmi 9&: %é&ﬁ%l% 15 SFCRRRIY, %ﬁéﬁﬁf#ﬁ&%‘n

i sol atggs (t WerkiMai&d RE'SE Prosel@ Of [Bgiaal onichnraict 68 Humdry bile and -
coccobacilli. Thirty eight “strains were characterised in nore detail-13

i sol ates fromu@angastriojuige. 8 fromD;, 9 fromC 3 fromB and 1 fromE. All
thirty eight i'solates tested negative both for nitrate reduction and
production of 15 indole fromtryptophan. Antibiotics of human clinical

| mportance Wejyeh Wihslof [aefobhblll sillVarsd Bfel discloded it WO98#33004.1 | es ~ of
_.selected bifidobacteria. The bifidobacteria tested were sensitive: to
anpiallin, anoxycillin ceftaxinme) reftriaxone, aprofloxacin, cephradine)
rifanpicin, am kacin, gentam cin and chl oranpheni col. They were al so
resistant to netilmcin, trinmethopriul, nalidixic acid, refuroxine,
vancomycin and tetracycline., 25 09 JULY 2003 wo ooia~~ss - 18 Ex 2




Aci d Resi stance PcrnEQCG oaoos 5 The first line of host defence that a

m cro-organi smreaches follow ng human consunption is gas09JULAX2@03n the
stomach. A key factor influencing bacteria is survival in gastric juice.
The survi v¥O QHal&rowt h of Bifi dobacterium|onguminfant|s BEFAEGWLNS612
and 35624 in a |l aw pH environnent were exam ned. The strains were routinely
cultured in trypticase-peptone-yeast extéact (TP7~ medi um 10 at 37C=under
strict anaerobic conditions (BBL Gas jarS using the Merck Anaerocult A gas

pak systen) for 12-24h, Hunman gastri c_juice was obtained from heal t&\é
subj ects by ldeglly she $iain pf bagrbaciliessselyanys is Lagtabaciles sglivassissrain UEK k|

a1 sol1d pat 8 s EEENDNahEefoch Shedhudrc Y ebheriitnhyfid pidds an
stored at 15TH€variditendHbeddaedlBi decafringvdriantef € aeRdadlIessdlfvagis.t 0

experinmental use. Pepsin activity was neasured using the quantitative
haenogl obi n .assay (Guantam S. and R S. de |la Mdtte. 1989. Proteolytic

TR B dss Ol derSior BAMBRGI; SRR rbin Dok iTBNIR AR aceE RS G, )
Data for Bi oblogeimbet 27,0958 and acdorded e actesiion Prblssy NCIMEB 408290t and K M

Jones(eds.),” .Clarendon ' Press) Oxford). Survival of the strains at |ow pH
invitro was investigated using the follow ng assays: (a) Cells were

buf fer (pH 6 PiRR e dBEREHon SHoihiiscan iniBR0R CHNES The T ABIPLAKR ) |
and 2.0 (Wi t mayibetdPhartmaceuticatiphocepribiéareied sehols ampsuly] tableebypdRiEed u/ M .

Cells were incubated at 37C and survival neasured at intervals of 5, 30, 60
and 138 nin. usi ng the plate count nmethod. 30 The strains survived with no

| oss of vi abihit: I QErayer the
60 mn. i ncubahi%ﬁé&b??% @%%t%ﬁ%ggﬁﬁ@rﬁ Jjﬁﬁﬂ&ﬁ&ﬂ%&ﬁ}@ WO
ooi ansa - 19 fewen Waghott, shilleipowdef, Biilki domventratd, Wheese bpreads,0dressings jodi ce
PCTI 1 EO0100008 . . Fresh overnight cultures were harvested, washed twi ce in
buffer (pH 6PEYErages: 5 resuspended in human gastric juire ~ to ~ a final
concentration of 106 cfii%um . Survival was nonitored over a 30-60 mn

i ncubation period at 37C. The experinent was perforned, using gastiic juice
at pH15 2 (urmag)fesheldlionndayp dompeis@ adprotdin (andy o peptids; iin patticular proteins ~ _
10 Survival of the strains was jncreased_ in gastric juice at pH 2. O .when
conpared ,: @and/or pepfides, thatare m@hjmigluwe/ﬁgu@mteﬁ fipid, a cagbohyglrate, a

i ncubation nQ.\viabl e. cell ed at either pH as shown in Table 2.
11X d] .
WO 00l 42168 &“ﬁ@?@'ufsaﬁéﬁ'l%% -20 Table 2 Survival of

~B' ~f' rdobacterium sp. in human gastric juice* _..TIME (mn).. .STRA NpH ~
‘' ~0 ~5 ~~30.60 ~. . Y,35b 121.2 ~7.56,: , . . ~0.00. o, 00 2.0 ~6.27?
6. 312. 880. 00 In one embodimentihe Jffdohastastven ispressmt a4 anere than 8@'%1‘_1@&@1 ,

35652. 4.2 . ~. 0.000.00 -2.0. o
8.458.203.456fgé@g%£g?§§%ﬂ000.000.004.002.07.896.450.000.003568?1.26.680.00
0. 000. 002. 08. 758. 773.-340. 00BCR2. 08. 418. 568. 428. 43102. 08. 398. 5b4. 640. 006. 32. 0

8. 758. 758. 29§. 42' §62. 08. 158. 024. 000. 00, , l.o~rgqum *survi val expressed as | og
,o cfu/nl- g@gg&lment\ﬁ@p&g@g_ %&%P -21 Ex_~m-le 3

The formulation may include a bacterial component. The formulation -may
25 altematively or additionally include a drug entity. The formulation may also
include a biological compound.

The formulation may be in a form for oral immunisation.

30 The invention further provides a strain of Bifidobacterium or 2 formulation

thereof for use in foodstuffs.



BjIP resistance 5 In the evaluation of the effectiveness of using lactic
acid bacteria as beneficial nenbers of the gastrointestingg JUE¥t2003t is
consi dere LE€Si stance to bile acids is an inportant bi i train
character ﬁg(t)?@&'rlgeace]ui red for survival in this hostile eavi roﬁ#@ﬂﬁ&ghﬁgi n
addition they, nust not inpinge on..the health of the host by produang

t oxi ¢ conpounds such as, deoxycholic (D&). and |ithocholic ~ aad, 10 (LCA
whi ch have been inplicated in a nunber of cytotoxic phenonena. A nunber of

Bi Fdobacteri had.apt.s ; KAsS @ Streaked pn [ plates
suppl enent eﬁ%bﬁ&gg[ﬁépgée[ Elltel gﬁ)zegagg?)gwgegné %ﬁl 8§I3&gfb?f%%§og¥eé at
concentrat i ofesmafatidnIher@offor dselas almedicanten@nd 7. 5% (w'v) (Legrand 15
Defretin, R er al.) Lipids 1991; 26 (8), 57& 583). Porcine bile is the

cl osest in conposition to human bile with respect to bile salt/chol esterol
and phosphol 4.pj hal rol. ratios. -Plates re i,ncubated ,at . 37C under
anaer obi c cotuﬁér %%Hsorjﬁé&éﬁbw H%%Oée f%rc ﬁtﬁdgo&gfﬁr@hy%ﬁ@ .°§FF3WF“’§@EZ4
was fogind topfiesivabie WHammblopy A@FJiSL ant and grew to confluence at up to 55

porcine bile as shown in 20 Table 3. 09 JULY 2003 wo oo~a=i sa
pcr n~oo0i ooaos - 22 - Table 3 G owth of Bifidobacteriumsp. isolates in the

5607 5 - it R < foFgolit gy ¥ Bn Vs iy R Briphylarts andBF tredihnt of 2"

..) *+ + - ~turidesirdble "gastrointestinal inftamimatory _activity_such_as™inflamfedry URiwel
growh .,. Human bil e was obtained fromseveral” human gall bl adders and

sterilised adisgase egr Crohns diseasee asi bleezativec ealitsi irritabler baweh sypdromesas
det er npjyned~~usi ng. reverse .phase H.gh Performance Li quid Chronat ography

(H" L in CBW%?(H?SE‘.“?&EOP@@%M a pul sed anperonetric detector
according to the nethod of Dekker, R R et aT , C-romato~rapbia, 1991, 31
(11 / 12)) 255 256. Human bile was added at a concentration of 0.3% (v/v).
Freshly stredheundesirablednflammatary activisy mayrbedussorcageerer 24 and 48 h. IS
Strain 35624 was capable of growmh in the presence of physiologically

rel evant human bile (0.3% (v/v)). Gowth of the strains was exam ned in the
presence of Iinddditiddahe saainigafcethulaibrl bel g6 €52 i i prosphyldxdsded/or
physi ol ogi cal conditions bile acids are often found 20 as sodiumsalts. The
strai A8 wer etreatment efigassioiniessinalcaneen(®y agar containi ng the conj ugated and
deconj ugat ed sodium salts of each of the follow ng bile acids. 09 JULY
2003 WO 001 42168 -23 PCT/ 1 EO0/ 00008 (a) conjugated form glycocholic acid
(GCA); glyco Q! ' %“ﬁ)e'us’éact tHECHS Qf\anest. CFaghdt, the
(GCDCA); 5 (g)ﬁ@ggﬁ:@ﬁ?rufggtﬁfeﬂgﬂ?lgr m lit hocﬁgl ic a P%lﬁ’(aﬁCA) ; g%tengghg{]/xychol iC
aci d ( CDCA) ; strainossy fdraiulation imay(CApr asd iohdhiei propbylaxiscand/ ¢n treatment of| e

acid concentrations.of 1 and 4 re.used. Gomh was recorded after
24 and 48 h 3 M%{Yﬁﬁi?ﬂer'ﬂmod\%aﬁggsfhe five strains studied grew on
agar mgdi um suppl enented w.th S mM GCA and GCDCA and on agar nedi um

suppl emented with 1 nmM GDCA as shown in Table 4. Strain 35624 was resistant
to concent r alhestraisy osformulation may derfor usemthe prophylaxisi and/prarcatment of5624

wer e capabl e qf .. QL0 .at i O .shown in Table 5. No
growt h was oB‘gé’r‘f\Y/e %M{Qg‘g?ﬁgg‘%@&%ﬁ&?ﬂ%b@m@é% ata not shown). WO
00l 42168 -24Ta 09 JULY 2003 PGTI | ECO 00008 G owt h of Bifrdobacteriumsp. -

isolates in the presence of glycine-conjugated bile acjds é@ .o BTLEf
ACI DS (mv)' Thestraimer fosmudation may dedar usgin the prophplaxisoand/proigaatment o

e e et die fo Undestralls aRAmmatly el 1) 0 rCRe eSS R, L

growt h GCDCA) gtycochenodeoxycholic acid; GDCA, glycodeoxycholic acid; CGA,

gl ycocholic acid. | ) ) )
The strain or formulation may be for use in the prophylaxis and/or treatment of

diarrhoeal disease due undesirable inflammatory activity, such as Clostridium
difficile associated diarrhoea, Rotavirus associated diarrhoea or post infective
30 diarrhoea.




WO OO 421b8 -25Table 5 5 09 JULY 2003 PCTJ1EOO/ 00008 G owt h of

Bi Bdobacterium sp. isolates in the presence of unconjugat @9 JUtHd R803cid .
(CA) CHOLIC ACD (MW STRAIN. 0 1 35 35612 + + + + .. 3S624 + + + + 35652
+ + - 35658WQ 0421685687 + + - - ~0 growth; +, confluent gr BEGI/KE0SR0408 ~4
10 15 20 'm crobial Activist Bifidobacterium species exert inhibitory
effects on other bacteria by excluding | ong_ term col oni sati on by invasive
pat hogens. Their antagonistic activity is'due to the production of acetic
and lactic acid though fernmentation (Scardovi, V. (1986) BitSdobacteriumin
Bergey' s ManuBlicfsles@ipsionnid aMERgY| ogy, Vol . 2. Eds. Sheath) P.H ) Main,
N.S.) Sharpe, M and Holdt, J.G) WIllians and Wl I cins Publishers)
Baltinore M D., pl1418). Very few reports exist on the production of °

antim crobi al IncBERetoIEIGa raﬁ;‘hgggl -acids (Anand, S.K et al. Cult. Dairy
Prods. 1985;J. 2) 21- 23)@%& erioci ns and. ot her conmpounds may i nfl uence
the survival-of a bacteriumin an ecological niche and allow themto

For “a phobi ot ¢ ool hE S EQGhBCRTARSRiume ituBlisbacimibalutdootioe
The inhibitory speghim3sh12ardefttbediih Eipaaeerial strains was determ ned by

the method of Tagg et al. (Tagg. J.R et al. Bacteriol. Rev. 1976; 40)
722-756). Cell . . free supernatant was assayed for inhibitory activity

Over 'ays o cach 116 641 6B epb Al Sl sl e Bt g B o
[ , .
dry. S%ots (5nt) Oéctra‘iﬁbﬁﬂdrﬁﬁé&g%?ﬁﬂtﬁiﬁngﬁlc? .. tA-. , were placed on the
e :

seeded plates, allowed to dry an pl at'es Were incubated overni ght.

, . ~10-i'. . 10 It was observed~that the strains were inhibitory to a

w de range of Staphyl Qcoccus.. Pseudonpnas, Cpliform and Bacryl.us . When
testes on TPY rredip% gzgﬁeéag? °?rPﬁF‘Eﬁr5?4 nwﬁlﬁaﬁtﬁﬂweﬂqﬂfﬁﬁ%r@gﬁg?& i
agai nst PseudononagCID afiiée & -5PAyhBHefddSstrdisl URC! 35674 s WB3cribel G 'Eaniple

Bacr 7l us sp. as shown in Tables 6 and 7. However, when the deferred assays
were perforned on buffered TPY 15 medi um zones of inhibition were not
observed agai nst any indicator strain. Therefore, inhibition appeared to be
solely due to the presence of acid produced by the bifidobacteria. WO

001 421665 09 JULY 2PR3 47CE LiaDh/c10fefagedkTaitiaebweight thiide arrsed time (days)

St aphyl ococcus strains b i fidobacteriumsp. on unbuffered mediunf 1. 0,0
..... Tg, 3. 21 fosie SGID wice. (L-Spadminisieesd pioaim OOk 85 6Moangescabed it
IVHS1. 521. 53. 51. 512%%; gl'lesss aureus HCL.51.522.521.52.521.51. 52S. aurevs
7711. 531. 53222. 52355 BB Uy r eus 94923, 52. 5233. 532. 53. 53. 52. 5S. aur eus
101813. 51. 51. 523. 5133. 52. 52S. aurrus 15021. 53. 5122. 52. 51. 5342. 51. 5S. aur eus
150S3432. 52. 532. 54, 55. 555. 5S. aureus 1511 13. 521. 522. 533. 542. 53S. aureus 1
S221. 532. 512. 51. 52Fige 55i8 asgaply of parnestage meight change sersys tipe tdayskfpramice s

A bus1 2 8175 51 S0t d poRpindSELF S Tacopacqid sl UKL

are radii of inhibii8 gnd UTE35621 iFddsariibédinexdmptessdge of producer - col ony
to the edge of zone of inhibition) :

Fig. 6 is a graph of average percentage weight change versus time (days)
for mice (6-10) administered a combination of strains UCC 118 and UCC
25 35624 as described in Example 5,

Fig. 7 is a graph of percentage weight change versus time (days) for mice
(11-15) administered a combination of strains UCC 118 and UCC 35624 as
described in Example 5;

30



wo ool aii6s -28 09 JULY 2003 PCTI I EUQ 00a08 I nhibition of Pseudononas and
Bacil lus strains by Bi 6dobacterium sp. on unbu~ered medi ungg JULY 2003
0.-.0. ~O~%8§9,E;?l(g~ ~ 0 cCCA~~ ~O MMMMW ~c~~1P. Quorescens HC. 12.51.51
1.52321. 522. 13| yorescens MP 1.5 4.5 3.5 2 2.5 3. 5 2.5 PCEME0000008, P,
duorescensDW 1.5 4 4 3.5 2.5 3.5 2.5 4.5 5.5 3.5 S B. cereus33
53443.5564. 55. 5B. subtil ~s22.5 52363C73§§._cirrulan312

41.52.51.523. 54. 524. 5B. tburiagensisZ.SS.% S33.54.545.56.54.55.5 . *,

val ues given are padi,i. of ition zones in wg}é}di stance frora edg&ﬁof
[

produrer col ony tb% Rels @dgggg:col%za(yﬁ@ggqurﬁmtggq ) t chapge;) versys/tigs
oa~a~ i6s -29 am fp oied (1 lEg%I L08R «dYba 'art%rﬁﬁﬁgﬁ&gafs §t?‘?xgs P@g Ll‘?’@éh?ﬁf@?i the

ability of Lactobacillusssal’ivarius subso a 1va

38624 t 1 t 5 synpit@dmsdlesdribedamxample Syl di sease~I BDI , ~a~, k, ~, ~und A

nunber of nouse nodel s have recently been generated by either genetic or 10
i munol ogical neans to study the nmechanisns of IBD. One of these nodels ™

i nvol ves the tran sof I - |V ' 0 S
from ngr mal mce ?{%eg ‘%‘Z"?ﬁ?@@%ﬁ%‘%ﬁﬁgﬁ :a(%!ll te%gi %%ii Jg‘#@% ﬁ%&’%
(SC1D). It has bepreseteeool PBMECY ahlaBifdotacidni Jopgeinyfintis 43 ddsceibéd . in

CDA5RB~' ~' T cells devle¢I op a wasting disease characterised by chronic
i ntestinal inflan®%2MBK Bihich 15 is nore severe in the colon. In this st udy
a control group of SCID mce was injected with CD4+ CD45RB"' ~' and the mce

devel oped a progressive wasting di sease including hunched over appearance,

pi I oerection of tPg APAs a HYaf'chAfeshowiRgITNTO afd TR 'I@v’éfsoinaﬁg-éﬁitﬁgﬁsdfc’pi ¢

col on dazuage. A fe_edig? trail was set Up admnistering UCC 118 and ‘strain
3562410al so r ef er epithalial tellse PBMGs and Bieivbyctetiumdodgnrar infantisias deseribed

synptons of IBD. cowyld b difyed in_this nodel. Lactqbac/llus salivarius
subsp. Sal fvari us"l)%(’,‘aﬂ €afd g"f‘-&&%é‘éﬁ‘&ﬁ%‘?ﬁ&&gﬁ% ‘?m&‘giiﬁg 24
were isol ated froppMEs alpme; caecal region of an adult human as described in

Exanple 1. In this exanple, spontaneous rifanpicin and streptonyan
resi stant derivatives of the strains were generated by plating cells

previously grown @verpnj ght and subsequent.l hed, i n quarter .styength .
Ringer's sol uti on%% m?garﬁnﬁarTﬁﬁa%é&umli‘?r\é\f%o eritl? i{eﬁﬂ gne)
30 reggectivel y angnsMisptici 6T BilbrhRrfiidl! JorguRP! ARAES Noyk hey. hbhines
were incubated for 2 days at 37C anaerobically. The resul}fi ng antibiotic
resi st ant 09 Junolunteess (n5=18) far-theee wasks psTiescbed dnBeamptar8;vat i ves were
determ ned to be otherw se phenotypically simlar to the parent strain.

This selectable trait enabled the strains to be readily enunerated
follow ng gut tramgdtyn | iRt QP adl $E-1FR 7BhbRi

BALB/ c) Fl1 were pg?gchasgrfprhg% inggesgﬁ*_rgb%?glggi es ?Cﬂar oy, (E%g)igan

mai nt ai ned at t heconsumption yofotBifidobdcternira Jlongmn Andaitiss to/i healthymhiuman

venti l,at ed cage racks,(Thor cagi ng, syst , elton) PA) 10 - under
speci fZI%c pat hggenvPﬁ@éé?is&ﬁel %Mbﬁg%%va 31 D ni z:e w)ere bred in ,,
ventil ated cage racks originally obtained fromthe University of California
- Los Angeles SCB7 core facility. The mce were reduced flora (RF] mce

rat her than germ Hig¢3 éswlbarcdlianpfINFadevels irpésiifreaspent cultme dopdinatantof . J.
of | mmunol . 1997; 1332% 34b4-3473). ,15 Ei ght, week ol d, fermale C& _17 (SCB?)
m ce were housed i acterjymtlopgem nfgndagad am MBSt rontrelqay geseribethin ni ce
wer e divided i ntol{x‘ﬁﬂ{pl poups Goup A: consunmed 10% skimm | k, control;

G oup B: consuned ctobatillus salivarius UCC 118, G oup C. consuned

Lact ol@dcr Tl us salivarius UCC 118 and Bi Frdobacteri um 20 ~ongum UCC 35624 9
.(1:1-ratio); Go D, .congsuned Bi f dobacteri um | ongum UCC 35624. UCC 118
and UCC 35624 whi di8-Jdieaghiagrammatic representatignaof gﬂ%mawmbwanﬁmne

suppl emrented with 9 i-ne } LV . washed in PBS,
resuspended in skia%e?n&é&%%%l?‘vp@aggﬁfgﬁn% e'?"a%mls}r,\ﬁ{ e ot herw se
sterile drinlaing water (PBS). The mce in each respective group 25

recei ved 2.55X10' (ﬁQf uLm of UCC 118 and 2. 35x10= cfu/m. of UCC 3562Af_ daily
for the duration SH8dfelss dcdiagiammatio feprgsaniagon el dhe dower, dptesting j9fean; | k

di | ut in steril nglt&g red saline (PBS) and were naintained
undere‘fbdenti cal cgln |tﬁg@§g%"{é§t est group. 30 09 JULY 2003 WO

00!.12168 PCIMtaldDeO&iptiih Experi mental design All CB-17 mice were
adm nistered their respective feed according to their grouping for 2 days
prior to injection with the CD4+ CD45RB~' ~" cells. The sorted S donor

| ynmphocytes (3-4 x 10S) were represented in 200p,1 of sterile PBS and



injected i.p. into the recipient CB-17 SCID mce. Al mce were wei ghed
initially, then twice weekly thereafter. They were obser vgglJuby 2003 cal
signs of illness: hunched over appearance, piloerection of the coat and

di arrhoea. W@%4316% j ndi genous bacteria cul turabl e from nousRCT/HE/EeI08 The
i nfluence exerted by the adm nistered UCC 118 and UCC 35624 when eit her
adm ni stered alone or in conbination with_each other, on the mcroflora of
the 15 CB-17 SC)D mnurine gut was investrggfed. Faecal sanples were
col l ected from each nouse weekly, weighed and resuspended in 10nmlL PBS. The
sanples were then serially diluted in PBS and either pour plated or spread

Lated i ote di . st dia i . T
Foi | ow ng bachariaft BrBlsk iR othoRRRer Bt eiE HBELEre Far pf BBendalf .
ent er ococci ; rh@@ilfﬁhgiﬁﬁlsc@mé%/lgﬁhyf alrev’ﬁaﬁl\r/%Ooﬁsfé?va‘}ﬁé Sfth] tb@nmﬂiaﬂaﬁﬁﬁhwf? e;
--de- Mann Rogosa & Sharpe (MVRS) ' agar; S agar supplenmented with 0.2%
li t hi um chl ordisrydemDIThese gragsanddthe farprwptionsprepaEd may sheseddn a \argys of |
tei ng hyd |kl de. (S d 5% ; .00d: Sl . d Bartl

cuar Vi1 ) OGRSl & iRk 3R BomERE HEres; o amAa e e ront SR
108 and S% horse blood; and Violet Red Bile Agar. 2~ (Al Oxoid unless

otherw se stated). YRBA a.nd Slanetz and Bartley plates were incubated
aer obi cal | y fiwvivaanddn srastudiesprecre icapied outl using therprobiatie bacteria strainsbt ed

bi | f 48 t, 37C. .09-JULY 2003. WO ~ 168 - 2
Ao 20! oodNaLioutd fhal hthans f6 with yoglplt SPhfaiting SAaps e ngumy | o
CT/1| £00 . | ¥ i h
Lhe Teedl 1. At TCCISE SHo T L83t SREAHR v OITILE Ths 1o

S ileal-caecal .region, sm I nt est rge Intestine were
removed0 A . psiraipimayithérgfoph havedpotetial) applicationeini thel tyegtinempof 4 Ivange efid a
pi'‘ere of the spleen were.also taken l..t1 Ssues e wei ghed before heing
resuspended iwﬂggm,lq,tox,'y_ %O@%fp%?mgéﬁgl@\%r@%%%ﬂ rﬁ"ggﬂ[ éﬂg'
serially di | Un@idmimatoryerapidSuch a§ hbhStero R Aaflinflaained dRIZY NS ATTR Al
appropriate dilutions on aggdrgopri ate ;,nmedial Oin dufo)il%ir cat e.(Nghe 510
bacteri al gr olnféximabe enunerated . the sane ~.:~sAahose enunerated in the

faecal analysis and sanples were incubated as descri bed previously.
Pr~aration of intraepithelial and ami~apr~ria | xnphoc~~ 1~ The i sol ation

of the j5ucosafhé YoRANEPLGS omﬁmamw%mwosgm friéd aehsodlso

Aranda, R etal ((19fn_supra). Flow cvtonetric anal is o ..
y~hoc~~r ~e, ~oeXamgined. A¥hite this expeyiment signifiecandlycatienuated dafammatanh ¢ctivitinda,

R etal. ((i9 . Prs i gn.of t|ssuef ~bi.stgpat hol.ogical | oS’ ~
25 Ti ssue san%?aees%% §k€ﬂ§‘@7 4 L" i‘ﬂ‘?@@?i’ﬁ‘éﬁ“ﬂagg‘i&i ﬁ’i@@gﬁﬂf& and
il eal caecal ¢@atslimiedQuffere ko dibfoé MHis nti-ARerhveficefibet eouldsbarelated
descn' bed in Aranda, R _etal. ((199 supra). It was observed fromthe

experi nent cat thedansirinflammatoryoaetivity eftthig inveptien, passibyomediated yia eAMISC) D
mce r onsti%ﬁgqxgnth CD4~ CD45RB"'e' " T |l ynphocytes and consum ng skim
m | k alOne (c % tevel oped a progressive wasting disease, 09 JULY

2003 WO OOLi Z168 -33 PGI/ 1 EO0/ 00008 identified by their significant weight

| oss. Disease_becane apparent at about 2 and a half to three, weeks and the
sick mce chaltisuaknewncuhetherrintace bantesia aramquired to esert anpanti-iflammatory

e e g S RO B A
25% 21% and PRGMIBRMEROHAESIPScAB! of bangin beape! intehs hase desh cidenitified

Figs. 3 and 4, CB-17 SCmmice consum ng UCC 118, al ogne gave a sinjl ar E)esult
as t he ¥ont r olfde, proipflammateryc ieffeets 1 of | SraTe-n@Eatije: bagleBa 56 s Besifed 4 b¥s ¢ er

14 days, and fhhEoigsacchanide {LPS). - LIPS alone induces a proinflammatory network,
pé;rﬁally due to LPS binding to the CD14 receptor on monocytes. It is assumed
that components of probiotic bacteria possess anti-inflammatory activity, due to
the effects of the whole cell. Upon isolation of these components, pharmaceutical

30 grade manipulation is anticipated.




10 6 showed a -15% -25% and 28% per cent age wei ght change respectively
(data :.;w not shown). The m ce consum ng a conbi nati on o9 UQLYL2603nd UCC
35624 werwd eatkst o have a nmarked i nprovenent on the contr L6600 oagﬁese

m ce did not Lose as nuch weight as the control mce over the teeding
period. Even after 35 days three of the mce in this group showed little
percent age wei ght change. 15 (Figs. 5 apgl.6). Two of the mre in this group
showed a weight loss only after about 30 days whereas control mce showed

wei ght | oss j eeTn o g;y%nc L}SG } 5, o)
appeared i n%%ﬂﬁggpﬁ&gﬁ é’é’g. n w’epl )gaﬁ . o@g‘ﬁg en%ﬁdﬁi gl%tdfﬁghcéc}ﬁt rols
was consi dewidbley cdliss Howeves .it ¢amnaikoShe ekxtendad to hen-vidile celis busteds kilkdef or e

t hat consunptjon of UCC 35624 either alone or in conpination with UCC 118
al | evi at es CHEULEY nRTo nEOBPOSIHENS: meRREHDING o RINeficiad o sctor b expressed a byunmar y

of experi merg; : f r j{1s
inducgd CBI?@%%&%@M%@% ?’#gﬁscggkqjgfg#'o%@ﬁﬁg{cé@n% W%é t was
}‘oung 5in thenisgwmhgamsl' 'hnisabrtmh:rmoc@mmﬁl;, ?ﬂeqtebysf?&po;ureﬁaogaltéﬂedt pgl }/01'23
ynphocyt es ocyt es in e rive romthe donqr pode at a
30 ot showwblectaRlojpielsuse oW ithnep-viabls celis produst prepasaton dssimplery aeliss g
Tr eat ment of 81)6? bakd 6l D ] 1 i

Lact obaci | | US54 @%@%@?@ﬁ&%ﬁ@?%%aﬁﬁﬁww eat ed
(R:Bkhi cel |3 smctgchlskdssnindx' ited Ith%ltbu&'@lé wclgr eraicwbk Iaéﬂash&zdsetél\fﬂ‘ mt&ijoﬁemljap

m | kMouse cl ~ai ] ,Tregt edMbuse kKtai | Treate use.5 at ai-}s |
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The invention will be more clearly understood from the following Examples.

Example 1
15 Isolation of probiotic bacteria

Appendices and sections of the large and small intestine of the human G.IT.,
obtained during reconstructive surgery, were screened for probiotic bacterial
strains as shown in Table 1.

20



Col on Appear ancevery nushy thickenedvery nushy very thickenednushy
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09 JULY 2003 ' ' wo oomb@ pc~rnECO-peaa8 3~, _ xamle 7 fn vitro studies
to exam ne the i mune per~gption of Bifrdobacteriumlonprrminfanti . S
Overni ght washed cultures of Bifidobacteria were incubated with human

peri pheral bl ood mononucl &r cell's ( ). from both heal thy vol unteers
(n=9) and patients suffering frominflamatory bowel disease (n=5).
Production of the proinflg@matory cy & necrosis factor a ('INFa)
was neasured by ELISA in seventy two oLr cﬁﬂﬁ%ﬁ? super nat ant s.
Co-incubation ,of 10 Bifidobacteriumlongcrminfaatis with human PBMCs did
not result in the _'r stid¥l ation of Apgeadix oduction (Figure 9). Thus)
exposure of the system c imune systemto this bacterium does induce an
inflammatory response. In.order to aiﬁﬁfs fhe immune perception of

BJf dobacterium |l onguminfantls at 15 Qgi surfaces) co-culturing of
epithelial cells and PBMCs was performed in transwell chanbers. Briefly, an
epithelial cell nonol ayer pvas grown fuphe upper chanber and PBMCs were

i ncubated in the | ower Conpartnent. These were seperated from each ot her by
a .porous nenbrane which allowed the_passage of_ sol uble nedi ators between
the two conpartnents but d&d not alléﬁmbﬁkmﬂdﬁgknno contact. '(Tsing this
nodel ) the production of TNFa and lrit~ileuldn-8 (1L=8) aras neasured in

t he pre§ence and absence of B rf'rdobacteriumlonguminfantis in the PBMC

conpartnent. -cul fure of epjtheli.al cgéls PBMCs &,Bi%ggobacterium‘

| ongum i nf ant 8 SRR t“éqeﬁwr%%m@‘é = @Xi‘%rﬁ’g 15 ffeqie.copiatpers.
production (FreeR ¢ T i - Kipi givhae isbhyebs
cel1s) PBMCs Fgﬂjaél%ﬂs%h?sl g%ég%é%e‘%ddn? ﬁ'gﬁ“r%‘;gg%eée‘é’u%g In gu(gg,rsg@s{)%ﬁ of
pr oi nf | ammat oquartey tstiength Ringgrst solution30 Eack) Samipley was (gently Ghakan 2a gemove

PCTI | EOO/ 00008 - 3b m.l e l.n vivo.antij.-inflanmmato i\ t~Lof .

Bi Fdobact er | RPHLY BIEHIPE TFRHRARLTR PHBEL S WRItL WV bn SElIPM e FRRster 19, 00
cells per daygecwnd véRime 6ERingrrs1solbtibethe BAmPIeWAS voftesed fof Thiinad reibke
(yoghurt) product for three weeks. Serum was col | ected for cytokine,

anal ysi s pre Hghtljpadhering dwstenipt (tormed -t iSasple obot iln ordexi 0 isolate otissue '
o 11 cat | on SRAAE padbal) St AUBCRI & M Qo RERAELALIF 3 P 1
feedi ng st udyplep@ér@rafidb hémbpérite CHY! IThe $GPeEMOWelSdcrialliR diled (@lution
10" from a wash sample was labelled W1, dilution 102 was labelled W2 and the
15 same labelling system was used for the ‘S’ and ‘H’ samples) and spread-plated
(100u1) on to the following agar media: RCM (reinforced clostridial media) and
RCM adjusted to pH 5.5 using acetic acid; TPY (trypticase, peptone and yeast
extract), Chevalier, P. et al. (1990) J. Appl. Bacteriol 68, 619-624). MRS
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Interferon-y (I~"Ny, p=0.041) and IL-8 (p=0.004) levels were significantly
reduced foll owi ng consunption of this probiotic strain (FigpueLY2003No

al terati onwopossgm TNFa and I nterleukin-1 receptor antagonp&tnfdofocess’ RY

| evel s were observed (Figure 12). Bifidobacteriumlonguminfantis was
detected at approximately 15 1x10s colony formng units per gram of faecal
matter over the course of this feeding study. Targeted in vitro sel ection
criteria. reflecting the conplex interactions of the G environnment allow
faor the ide ti fyu i~8RLNg ~
effectivel y%@gﬁ?ﬂ%oﬁ%&@éﬁﬁ?ﬁ?%ﬁt%tﬁa nvf#gﬁﬁ&tﬁ mO&If)ngFtiﬁ?gegd)' LtA

sel ecti on. cr(liverilactoset | dgaed oﬁbhapxer&)heBHrIot(anc heartt émfusioBi fagdpa&BS(i um

Fol P ow ng- coARRASTBN SIPCSs BB @B oA REiGH PRI FRUBAERT SUpmiRpETIEd it

nodi ficatio nggap bgo? of

Bi fi dobact ep(l) %ﬁﬁégﬁ&njf gKgL as éad!g%i 0 (ialregp ?@daggﬁ?}ﬁajﬁh?h&ei%

treat ngnt of excoptiore of AR ¥atagdr. diRtaas aere mMateahtrednaerotﬁ@ jasLBBIG0Qxvia)

00/ 42168 PCT/ I EOQ/ 00008 - 37 8@39&?841%6 of. TNFa in Bifrdobacterium
| on~um i nf ar¥siag GGk esneraing t$ 1gkk Wé@ﬁygﬁﬂz tures of

Bi ddobacterium |l onguminfanris were centrifuged and the cell-free culture
super nat ant was exam ned for the presence of cytokine inhibitors. Cell &ee
super nat ant sGramepdsitive) ehealaseiriegativerronl-siidpad forr bifikcated/plesmotplid Gacteiika

| evel s were quant| fied thereafter hy ELI SA. Fol | ow ng exposure_to

Bi fi dobact er1sﬁa§sQ§pE’FFFat5§ﬁ%’§Cde@1'aPP§ 08 (e COmRleming yc Taedide Gf% gure

thai A agont SRS TRER SEERRUT HARAE i TPY bR o e Sl AP

Bi fi dobact er unnlarlmgw’m(: obrditions. aPr&shmpmefmﬁdobacterl'maslmmmmtsmmhedah

tract, in vi nlflca re ict the host inflammuatory
response. X‘%ﬁl&@“él efllar&‘tolt: daﬁsﬁgégoni sm of TNFa al so occurs at a
nol ecul ar IeveI due to a soluble factor released by UCC 35624 ~fl amrati on
20 Tnflammation is the termused to describe the |ocal accunulation of
fluid, plasniepnegits g §ipd cells at a site that has sustained

phy5|c | danage, |nfect|on or where there is an ongoi ng i Mmune response.
ContrdP of the i nfl ammatory response is exerted on a nunber of levels (for

{ﬁres\avcts?gnwga‘ gfamndr&gfﬁsggg %or?rxglng]%r ess (ﬁfel719 130) . ia@ﬁl end-

control ling bmﬂmtsswenelex&ﬂnnydalslmsan R BroBromina, gAmﬁt;dirc’ifEmX-t&%rHtgh

prost agl andi reacti nedl at es an ot xi,enes. tok| nes are | ow
nol ecul ar we?ﬁ%f? é-r &i‘@‘éﬁa‘i olyma. j

generati on a%lﬁ% 0 | /4 ﬁéfaﬁ )
al so regul ating L{eH\fEej] %)tpﬁen W?Sﬁgwﬁggealsf%aéngﬁkaena gpm et(sa h%y %Hg
provi @9 a nedPLOfbuffernusedc stas od\0beNVWERSOL. eul?uoyttesamaiymsethcecolalmn Waso

bi ol ogi cal S%ﬂwgégmgbd&mﬁé&%&%iwgm% cElpes, %&omééé?}%m‘?exprésf%%' e
activities. tQ{et g actl ul 0?5 g,@{,pé/\?{dr@g Atinoh I YRS Br6th FoY 1-2

response rather han ar cyto Ine on a particular .
cel | type (Adays & 37°€t auderobicaliyy Feliowingcintrifigations for 1€3mishy 14 Oﬁﬂlgwglcof

the - inflammtor respon resujts. i r_concentrations of, t

appropri ate QUH@PX i‘f sg MP#FT Kl Wéﬁﬁaﬁléﬁ%‘ﬂ%&m ng
to th essatlmof H&eh‘iﬁt%ﬂt?% Fa is a pivotal

pr oi nf anmat ory cytA]'L € as | |n| es a élcg e of cytokines and

bi ol ogi cal effects resulting in the mflammtory state. Therefore, agents
whi ch i nhi bltTNFoc are c rrently bei ng used for the treatnent of

i nfl ammat or y &¥eiaibed 8 REYOINQSICAICRAIMCICIRIMRIS - | nf | ammat ory cyt oki nes are

t hought to play a maj or roI e in the pat hogenesi s of many inflamuatory

di seases, including inflammatory bowel disease (I1BD). Current therapies for

treating | BD Bioechemiogldarmd phesiologital tiaits bf vted pambrialhisclatesrwere rdetermined tgy
cytokines, including IL-8 and TNFa. It has been suga%@sted that 15 sgﬁ]téé

t her ap3@s rrayaxdmdmtpﬁmoa siNjitiate sedictionl dndolet form Bt%&qqtchﬁs%‘?Et
fl t h. h t h hur t
cont ai ni ng. BiEITERIAE AT SOt AR e A biD S E TR C et pugganyr

decreases in their systemc levels of IL-8 This strain may therefore have
potential application in the treatnent of a range of inflammtory di seases,
particularly if 20 used in conbination with current anti-inflammatory

t herapi es, such as non-steroid anti-inflanmatory drugs (NSA117s) or
Infliximb. L7iarrhoeal D SeaSE, The barrier function of the intestinal
eplthellun1can be dlnlnlshed durlng nervous 25 (aoetylchollne) and |nnune

- . e - . ~ a2 T . o -




09 JULY 2003 WO 00142168 -39 PCT/ | EOO/ 00008 mature infants, new bons,
children (Isolauri E, et al., Dig Dis Sci 1994 Dec; 39(12)023UsYp203 and i.n
the treatnment of antibiotic related diarrhoea (Siitonen S, et al., Ann Med
1990 Feb; 290 0/43168S 7-9) and travel ler's diarrhoea (CksanenPEIIEWI00E. , Ann
Med 1990 Feb; 22(1):53-6). 5 W have exam ned consunption of Bifrdobacterium
| ongum infantis UCC 3S624 by SCID m ce. was found that inflammatory
activity was significantly attenuated ahd®f ce consum ng Bi ~rdobacterium

| ongum infantis UCC 3S524 retained solid stools while control mnice suffered
frem di ar r hodetivityi g8 . gelatiramgra deteomingd. s tGrpwah taharacsemstics mfedei siring in
treated and r@_tgreatﬁgvSCI P nm.ce. dThe | ower intestine shown indudes the
caecum 2, int By RYXVEIHAS3 A58 11 Fi g. 14 the mce were treated with

Bi f rdobacterium |l onguminfantis UCC 35624 and it is apparent that solid
stools 4 have been retained in the intestine. In conparison Fig. 15 shows

t he untr eat eAntibigtic sensitixity peofifes characteristically inflaned. No water 15
absorpg on has occurred so that no solid stools are retained resulting in
di arrhoea. The anti-diarrhoea) effect observed nmay be related to the

anti - i nf | amMMatiyoRC sénsidvity PrRfiTdsPLY tHRAsGhed wird i Q%ﬁﬁ%%ﬁ ‘el i c
AMP- dependent Cl secretion I's the raajor secretory pathway in the human

i ntestine (Bsawsptikility’ Aday2 Culturesiwere grovea upiin dre apprbprite baothl mediadtiot 1
(9):804-10). _It cgn be inferred that the anti-diarrhoea) effect of

gl fi dﬁbact er PAMS| n§preadmiated i(L00ubc 0B8e Agar g L ands disce (coa31018 kpown o
to the gener SPheyrBSoP B0, SAUEIRES Wie bt BRS BB: sl THinfSERn! ' ©

“

i mrunelGyst egximined for gatibiorie rsensitieitpf afeqret2f Hays iincubaripnesas 87°Gyutileand T
cells. Sone of these specificjties will be dirfected tq sel f-gonponents.

Sel f recogni BRAFOPE %&mnsy WFF%@W%?&)W‘% ’gtzPE‘ﬁs Qﬁﬁ'ﬂﬁh‘&{?{‘i ation
of self react ﬁ@‘ﬁ However, there is a constant background of
aut oi m‘runitylgéﬁwr aﬁ%@glcegé to many proteins being found in serum A

breakdown in the self nonself recognition systemresults in autoinunity.
When aut oi di seg 09 JULY 2003 WO 00/ 47168 -40 PCT/ | EO0O/ 00008 -
gactera

does occur) tpadeM RO ARG r esponse danmages the tissue bearing the
of fendisg antigen. |nmune conpl ex deposition, type Il hypersensitivity and

cell nediated reactions are the nost inportant nmechani sns by which
i mrunopat hol &gvemtissiersegionsdakendromthenhiarandh. ]l weéresereenet fordhe praseadeude,

S but are not Jimted to), system. ¢ | upus erythematoglys) rheumatoid. ..
arUhri g1 s, 106 RARSEORGDR D She Edaba Tk | By o T BRtEAS GO Yiiatign

ol [vari s ouRohed il cHapRce filie, "SaRles 2 SR SRCE @PPGRED bad e
consunpt i on dowestr cauntsi with eappeonimacaly s10r cells isolated gier gramf of Hissue. balat er i a

b ti t fferj f tqj o]} ' 10 i ot
I WAL AT TS TENMEO TR AN A
producti on OfSiﬁltlLa&'rfdiﬁ!S‘é'k QP Bhcteold WO FSolael WRRin® MelvasReshd UsBniblet stapsur

types suggests that significant inflammtory resSponses are ongoin

patients witwith stighdyhigher counts inrthat‘samplet selutiontaf F(ilaus) and f(;l&h
t hi h j pst th wth and dwel t.of t 1] RS

Vivo. " Ponevercateio fipre it for BeBBnadt el e ashPaisehl o
tunour bear i ngaebaly ivas GBI Kissliblsebtibithial BaVeisiftt*bentsnvol ved in the

regul ati on of cytokine production and cell proliferation within tunmour and
nor mal 26i ssues (McGee DW et al., |mmunology 20 ~ 1995 Sep;86(1):6-11, Wi

S, et al., Gygnecol, Oncol .199 r..53(1):59-63). |t has |0

Cecogn sed ¢ IRBAREIEH STPRRIGE pEsAIiG §FR0F SERTaTHG L ample Ak e 35 88t o
death i n patiggirecvédrielafiCiitwedn \@sinité oBtairtld diring £-allG8dn détied. FRilis would
33(2):SbB-73) and initial malnutrition indicates a poor prognosis (Van Eys

J. Nutr Rev liwicatedhatnsome)growth factyrs, either bloodoor tissuaydevived Versy bang i ¢
must induce the formation 25 of w.bl.qod vessel s d.d : :
extracel | ul ar pm&dxnﬁr-pﬁ%g{qwtﬁagﬁq Wb&%&?ﬁé@aﬁ@ﬁﬁdwgggwlggﬁm%l es
to playg n thgagbgeqi@ihiadiid®outt hus contributing to the decline of the
host and progression of the tunour. Due to the anti-inflanmtory nature of
t hese bacterial strains, they nay reduce the rate of malignant cell
transformation. Furthernore, intestinal bacteria can produce, from 30

di etary conpounds) substances wi th genotoxic) carcinogenic and

tunour pronoting activity and gut bacteria can activate pro-carcinogens to
DNA reactive 1V0 00/42168 -41 09 JULY 2003 PCT/I EOCO 00008 agents

(Row and LR (1995). Toxicology of the colon: role of the intestinal
mcroflora. In: Gbson GR (ed). Human colonic bacteria: role in
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10 Prebiotic~ The introduction of probiotic organisns is acconplished by
the ingestion of the nmicroorganismin a suitable carrier. 00tJUHOYI2008e
advant ageo, ovide a nediumthat would pronote the gro f these
probi otic @r@%ﬁgsi n the large 15 bowel. The addition of on?%ﬂ%ﬂ%@“

ol i gosacchari des, polysaccharides ) or other prebiotics enhances the growh
of lactic acid bacteria in the gastrointggtinal tract (G bson, GR Br. J.
Nutr. 1998;80 (4):S209-12). Prebiotics refers to any non viabl e food
conponent th i.S..spackti [ ed in the colon by indigenous
bacteria tho%ﬁifﬁcéccuéhéhgg{&é%?@é% ue, e.g. bifidobacteria,

| act obacilli. Types of 20 prebiotics may include those which contain

fructose) xylose, Soya, gal actose, glucose and nmannose. The conbi ned
adni ni strat | S¥PREOXigARIY hupdred satalase negasiverbagisrial psalates from diffigseninds

Tor e br onouncaPla ik cfesh ARG R ELEAOR 1BHRCLE el R GE el K "
egz- disents lapndwhbiphboggpgiovahaiterd Chaid 487€ End fedaieneddon emmddm from

adm ni stered prophylactically or as a nethod of treatnent ei r on its own
or with otheglynosdi dareaten than sixty Peresnt of the dsolatess testediwvare i posikive, | n

addition, the bacter] 0 . be_used .as rt._of’ r i
treatment reg]or%o‘ S 'n%atgvteh@&a%m%ﬁgﬁﬁ ﬁliltéms‘%c ﬁh%g?%ﬁﬁ@%b?édﬁ@een
treating infl [ 6N (B¢ iBblARS W' CRAM) negtive) Wods 2803 HEQerSTeanddiftive

PCT/ 1 EO0/ 00008 -42 especially those of the gastrointestinal tract. "Such
combi nat i ons ceagobagillhdmi ni stered in a single formulation or as separate
formul gtions adm ni stered at the sane or different tinmes and using the sane
or different routes of . admnistration. 5 The invention is not limted to
the enbodi nenfige heyefiaifiag Or RofEC! | REEHWANRD NBotcdift) Vaveps | Prelidndiniitly WO
oora=16s 09 .1~ Y] ~~008 -43 1 im1. A strain g%ﬁ*‘Bi n%:lobact eri Bm i sol at eyd

f rom r esect echamefermentaiivencorgaballi r Thirte eight strains avere ahiagactedsed in more

significantly,li no odul at ary £ ol [.ow Okl ) L i s. 2.
A Strain of SOPhOHIRIER HRRLE) b et S RO SRy oo B LROIEES
an i mmunol Ogi&nlmiv?' "eligit iSHRES feftbd ARpAHE Both ornifi@iredu@IIIPANG prtdiuetibh of
which interact wt e!t}:%fe i mmune systémand cells of the i mmune system 10 3.
A stral® of Bnfidiedtn&yptophar. cl ained in claim 2 wherein the cells which
interact with the i mune systemare epithelial cells. 4. A swain of

fl

Bl ndobacteriumas clainmed in claim2 or 3 wherein the 1 ~ i munol ogi cal
marker is a Cé&hﬁglbﬂﬁﬁlﬁm%fﬁg_ﬁ[@% of Bi Fdobacteriumas clained in claim4
wherein the cytokine 1's TNFa. 6. A strain of Bifrdobacterium as clained

in any of clains 2 to 5 wherein the cells which intexact wth the i mmune

system and thg_j. te el. e Nl 2 S 0= Of
2 1 tobact RPHHOMES of HRER ifics Biorbing ei6 Bef't berssin Geeplidiif)
whi ch. p@t er acprofiléshof Sdecterrbifikiobstetia) aThe difigetrcteriantestid warg seasifiveaoory
or genig?ouri n%rry. origin. 8 A strain_ of Biefi dobacterium as ¢l ai rregn{éinany
of clains 2 tampicilis; eamo ehecelirinxanes ySpEQfaxasibf cep e,

I
gastroi ntestipal . .r.espjkat , ! i j ri . 03
34 0 11 ot xatimmpicds B, eeffamidin 57 LB ARl Thel yrere sl it
reseCted and ypsheimi@ipRrgRMdpHin eailidiglc Rt cefirotinmes yageorydantangd
i mmunonodul atory follow ng oral” consunption in humans. 5 .10. A strain of
B~b~ri u~z as tat@cydlmein any of clains 1 to 9 which has significant
anti-iaglannatory effect followng oral consunption iti humans. :11. A
strai n“of Bifrdobaaerturrc isolated fromresected and washed htunan
gastroi aal tract which is capable of conbating the e~eca of 10 inflanmatory
bower di sease, said capability beinig nmaintained inn. the ~~ ,:.~ ;.
presence of physiol ogical concentrations of human bile and human gas~tiic~
j ui ce.




12. A~ strain of Bi ' bac~niumlonguminfantis according to claim I1,
wherein |5 the capability of conbating the effects of infoadtHiY2003owel

di sease i s nmeasured by neasuring a reversal of a wasting disease induced in
severe con®PrdedZiéhununot recipient nmice (SCL17) which have BE®HE00/00008
adnni ai stered purified CD4+, CDA5RB~ T cells. 20 13. A strain of
B~dobacterium as clained in any precedinggclain1 whi ch has r inhibitory
ac~vity against a. broad range of G ampbsitive and Gram negative bacteri a.
14. A strain of B ~dobacteriran as clained in preceding claim whexein the
stzain 25 eachb'rts a bmad spectrum oExampiew ty agai nst bacteria including
Sr aphyl oPseudonor ~as) Colifarm and Bacil Xus speties. .. 15. A strain of B
fdobacterircmlongumtr (antis UCC35b24. 30 16. A strain of Bifidobacterium
Iongun1infanpkﬁig%£%§§g4 or mutant or variant thereof isolated from
vresected and washe uman gastrointestinal tract AVENDED SHEET 09 JULY
2003 45 which is significantly innunonndulatory follomﬁng oral consunption

i n humgns. B, fdobagt erium | ongum.injcntis 564as

ol aimed i n ofte s B O Bpuracttnes” Bt 4 e Sregahat Fespes & B ant
18. A strai ”céﬁsuﬁqi%ﬁtw"ghm b STA0H the ftGmakis W%ﬁ&ﬂ%ﬁhﬁgfb&d&nﬁ ligi m 16
wherein the variant is a naturally occurring variant of Bs'~' rdobacterium

| ongum i r ~a~sunvival@Cgasida juit@ 1Dhe Ausdivaliandogrosvth db iBifdabecteaiint longua i n
f cl h 2
%-Blﬁag i i it S if??ataﬁo{ﬁéfrf‘awslow B Efiforioient Aere exiidéd) fhe i 2o o
[ 1 ~
cells. Agtrains Wﬁ{éﬁtﬁaya&g’tg?%cg & V\mg )b@g?toglgﬁ‘ehﬁ'é&u%& EpYyalamner | ~an

as clalnedln any nu Istic to the growth of
ot her 16r gani atm37°(20undezzsm¢t fanaerobint ncondmanm(&mcdam umsusmgtﬂm Merek

B~obacttri um as cl a %S:R%#asx ﬁzgﬁ,fgr@m]ﬂtpn}mgasggc@gq%?’m@of or myl at| on as
clained i ~a e a Q)tp.mg

A f | at

or obi ot i ¢ h&“s?*?gf KBy ExpiraBbiTiidoith #asoffahie diRC(MERY %P*”f’é*f’ﬁrﬁgsz :

to 24) whi chhdmid)tddSMSpnmmdmahab' centdgued at M&m@fcslmzmn cqsaramm_adlzoos
46 26. A for tion,as cl a of al s Iudes a
strain of F. g&‘glﬁ’éﬂqqsugegﬁqege\/gﬂ"?‘é@ B%P”’A&F“Sﬁsnﬁ‘?‘i?} é@t? att,l aim
26 wh t t f ag%g ﬁgﬁﬂﬁ f bl
cel l selrsgl 28 QX;?OFEW%V};)GI{?I oh i}flal rre in c:rg?arﬁlggd\ﬂ?grrgon e sﬁtg% H&o? ©

Lact obaci | | uPepsini activityuswass measunedfnsmgothmou[uantmhi\c deleimogldtin  Assay
formul ati on clalne §n$£ty0 28,. wherein the 10
“u

t
Lact obaci | | usC3antamy, scﬂeaxae g&%ﬁ%%&eﬁ%@‘&ﬂﬁ CIAYES, RuREgtcal
gastroint cst y ?}oag:hacthnﬁté‘t%' aROPABLYALS aBd! J Sa'Eo‘ﬂﬁ(é&%”M' Prds§,| OxRshY

i nmunonodul at onow ng oral consunption in humans fornulati on as
claimed in aﬁi/mwrsn’y Brass; Rawsan, RRMui26% pH and buffersn IofDat for Biochemigal

ract dhi on BeRel IR TauseR, BRI A ﬁﬁﬁﬂlﬁg@ﬁ%%@?ﬁ?@ﬁ'

ni cr o- or gani Pyess, @dorﬁ%oswﬁﬂ'o?'ﬂlfftrﬁﬁ'aﬁﬁﬂv @ﬁww%kanvaug&ea@sﬁ)@

wherein the strain of 20 Lactobacilius salivnius seaeca a product having
antlnlcroblaﬂhaﬁﬂkmwnyaSHﬂb a cell - free snpenrratant, said activity being
produced only by growing cells and being _ destroyed by proteiaase K and
pronase ~, the inhibitory properties of said swain and its seeretozy

products bei gg%na@emlwé h&v%&@dpf@ﬁ?fﬂ‘e%hoév b Qhiir&sa | wagtieae tvicatinon of
human bde an uman %ustrlc 25 Jjuice. 32. Af | ati on as clained in any

of cl zzs;,h 26 phmsllshate ﬁcre(pHﬁﬁ)aam muspanﬁedath&&bmtlhmﬁlwed tapHub5,i 30, .
Lact i mut {
50 33 A 1 or rod APECLD kit 1Y FCD foha ingt AondFouAupi ot HonEuitbRlad 1he by

genetically Cells were incubated at 37°C and survival measured at intervals of 5, 30, 60 and

120 min. using the plate count method.

30 The strains survived with no loss of viability at pH 3.5. At pH 2.5 there was a 3
log reduction over the 60 min. incubation period as depicted in Figs. 1 and 2.



nodi fied nutant. AVMENDED SHEET 09 JULY 2003 47 34. A, formulation as
daitned in claim32 wherein the variant is a naturally ocd@JuUbhy 2003 ant of
| act obaci | gvarius. 5 35. Afornmulation as clained in i ms
22 to 34 iC a?ir?gl udes an ingestable ca~crier. 36. A for rrunglq::}ly‘(1'):%{/%0@MJ1
claimed in claim35 wherein the ingestable carrier a a pharmaccuxically
a~eceptabl e carrier such as a capsule, fgplet ar powder. 10 37. A

formul ation as chimed in claim36 wherein the ingestable canri~er is a food
product such as a.cidifted mlk) yoghurt, frozen yoghurt) m-k powcLex, mlk
concentrate, cheese spreads, dressings ox beverages. 15 38. , A fornulation
as clai med. S@raRY oPétraih@bfBirdabd W i e, jugenpri ses a proban

and/ or peptide, n particular protelins and/or peptrdes that are rich: in
glutam ne/ glutamate, a |lipid) a carbohydrate, a vitamn, mneral and/or

ELZC&3232‘3?Erqsﬁ%v?%ﬁgﬁbfs@hﬁ”@é?vtc%ﬁﬁﬂer\feﬁas  Foren e Nt A
SSuvan 25 Appeird i fludtn BRI RS nﬁéﬂi?‘r’é&%ﬁo h@hdi?f‘é‘h"“?ﬁ% s

a bacterial Somvialewas ménitoted averlaaBl0 minclm:‘ub&aibn ipeciodi at 372Ct o The

}[NI;I 22 :/\Elelcﬂdes a. druq entl% 0 43 A forrrul atlgg fg clg qe&a W;%B 2

44. A fornmul %agg@alg{eal‘gg% N&I H)Y I22 to 43 for oral inmmunisation. 45,

A strain of B~dobacter~i n any of clains | to 20 or a-

formul ation as chimed in any of claims 22 to 44 for use in foodstuffs. 5
46. A straingof .Bz0 te i um as .cl ai i n an .of ¢ 20 or a

f or ITU|1§'[I on Surdyal; YWagsin nga§tg dyice 8* 31‘22 g%&%é’ﬁ#élnt
42. A strainygfh gﬁm&'ghﬁe% PH, 2. d2{fFaFd 30 i) nafbaﬁbﬁlﬁ@ ﬁa&e édlisOwers a 10
formul ati on as I'n an dains 22 to 4L or use in the prophyfaxis
and/ or treat meaoverefl at aitheripHibs showrt indhabla2ory activity. 48. A strain of

Bi fi dabaaerl um as dained in any of clahns 1 w 20 or a formnulation as chi ned
in any of clains 22 to 44 for use in the prophylaxis i5 andlor treatnent of
undesirabl e gastrointestinal inflammtory activity such as nfla~nmatory
bowel disease eg. Crohns disease or ulcerative colitis, irritable bowel
syndronme; pouchitis; or post infection colitis. 49. A strain of

Bi ~dobaateriurn as daixtled in any of clains 1 to 20 or a 20 fornulation as
dainmed i.n.any o dains 22 to 44 for use in the prophylaaris and/or treatnent
of gastroi ntestinal cancer(s). 50. A strain of Bi ~cdobacterium as cl ai ned
in any of ciadins 1 to 20 or~ a fornul ati on as dai naed in any of dainas 22
to 44 for ase in the prophylaxis 25 and/or treatcn~ent of system c di sease
such as rheumatoid arthritis. 51. A strain of B~obacteriumas chined in any
of dains 1 to 20 or a fornulation as clained in any of clainms 22 to 44 for
use in the prophylaxis and/or treatnent . of antoi mune disorders due to
undesirable 30 inflammtory activity. AMENDED SHEET 09 JULY 2003 49 52. A
strain of Bi idobucteriumas clained in any of clains | to 20 or a
formulation as clained in any of clains 22 to 44 for use in the prophyl axis
and/or treatnent of cancer due to undesirable inflammatory activity. 53. A
strain of B fdobaacriumas claimed in ~,y of clains 1 to 20 or a
formulation as clainmed in any of clains 22 to 44 for use in the prophylaxis
of cancer. 54. A strain ( of Bifrdobadaium,. as clainmed is ~y of clains |
to 20 or a 10 fonuulatioii as clainmed in ~aay of clains ~ ~ ~ for use 1~ in
t he




~aad/ or~~ trcatnment~ ~~ f ~diaiihoeal ~~ . -" .. Pr~phyl ~C:|fg(?01gl sease

due undesirabl e i n$ammatory activiry, ~~~ such as C artriQd¥
associ at ea, oea, Rotanrus associ ated di arrhoea or post i-~ecti
di a~h~. OAM D SHEET PCTEOW/ 00008
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~ @ x1510% &In)the mmano;l theceffectivenes of sing>laotie: acjd bactedd Gssboniefijiat nD

0 X AL B Bt A bk AR A OO

o it PO R O, S ond i )

S8 11 samemcnties gt it detetial i bnl
10%& () - 9%$P(§°/&ﬁ'%§% wnfo@%‘w 1 C‘%"Xé@iﬁ (ﬁt&mfﬂ@@ ﬁ ff
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!lg‘wi}?;@?i&@ég%}%ﬂm@p@%% p&tdfic(dite (8-8497%Sigiia Chemical Co. Itd.,
Poole) at concentrations of 0.3, 0.5, 1.0, 1.5, 5.0 and 7.5% (w/v) (Legrand-
15 Defretin, R. et al, Lipids 1991; 26 (8), 578-583), Porcine bile is the closest in
composition to human bile with respect to bile salt/cholesterol and
phospholipid/cholesterol ratios. Plates were incubated at 37°C under anaerobic
conditions and growth was recorded after 24-48 h. Strain 35624 was found to be
strongly bile resistant and grew to confluence at up to 55 porcine bile as shown in
.20 Table 3.
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"S10% & () - & ()- Y

O‘V&()-IL $104612&() Y& 10% & ()- yT&10% & ()~ A
<=P=| =>| >L>dEDCY , ' 10% & () - S&10% & ()-" 10% & () - 10% & () -

10% & () -10% & $5624.>>+7_2MD @ @ @ @K@, 19 10° 410" y830% & () - 43
10% & ()-010% & () - :

35652 + - - - . - -

35658 + + + + - - -

35687 + - - - . - -
b -, N0 growth; +, confluent growth

Human bile was obtained from several human gall bladders and sterilised at 80°C
for 10 min. The bile acid composition of human bile was determined usmg
reverse phase High Performance Liquid Chromatography (HPLC) in combmahon

10 . with a pulsed amperometric detector according to the method of Dekker, R.R. et
al., Chromatographia, 1991, 31 (11/12), 255-256. Human bile was added at a
concentration of 0.3% (v/v). Freshly streaked cultures were examined for growth
after 24 and 48 h.

15 Strain 35624 was capable of gﬁwth in the presence of physiologically relevant
human bile (0.3% (v/v)).

Growth of the strains was examined in the presence of individual conjugated and

deconjugated bile acids. Under physiological conditions bile acids are often found
20 as sodium salts. The strains were screened for growth on TPY agar containing the

conjugated and deconjugated sodium salts of each of the following bile acids.
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acids
5
BILE ACIDS (mM)

0 1 3 5|0 1 3 5o 1 3 :5
35612 T S T R e
35624 T
35652 + + + + |+ + + +|+ + + +
35658 + + + + |+ + + 4+ |+ + + o+
35687 + + + +{+ + + 4+ |+ + + +

-, no growth; +, confluent growth

GCDCA, glycochenodeoxycholic acid; GDCA, glycodeoxycholic acid; CGA,
glycocholic acid.
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Growth of Bifidobacterium sp. isolates in the presence of unconjugated cholic acid

. (CA)
CHOLIC ACID (mM)
STRAIN .
0 1 3 5
35612 + + + +
35624 + + + +
35652 + + - .
35658 + + - -
35687 + + - -
. =, o growth; +, confluent growth
Example 4

A ntimicrobial Activi

Bifidobacterium species exert inhibitory effects on other bacteria by exéludiné
long term colonisation by invasive pathogens. Their antagonistic activity is due to
the production of acetic and lactic acid though fermentation (Scardovi, V. (1986)
Bifidobacterium in Bergey's Manual of systemic bacteriology, Vol. 2. Eds. Sheath,
P.H., Main, N.S., Sharpe, M. and Holdt, J.G., Williams and Wilkins Publishers,

Baltimore M.D.,

pl1418).

Very few reports exist on the production of

antimicrobial compounds other than acids (Anand, S.K. et al. Cult. Dairy Prods.
1985;J. 2, 21-23). Bacteriocins and other compounds may influence the survival

of a bacterium in an ecological niche and allow them to effectively dominate
fermenting ecosystems. Such a feature is a good trait for a probiotic strain.



- - &10UBE& ()- &10YBE () -
&109B& ()- &10YB& ()- &L0YB& ()- &LOYB& ()- zzzzzzzel +THOBRYSOABE () -
&109B& ()- &109B& ()- &10YB& ()- &lO0YB& ()- zzzzzzz{n075 &L0YB& () -
&109B& ()-wosneRe' ()- &L09B& ()- &10YB& ()- &L0YB& ()- p&iRE@Rodos- {{{
{{{{rs4075 &109B& ()- &L09B& ()- &LOYB& ()- &LOYB& ()- &l0YB& ()-
SVOAS{ { " { #{ ${ % ) {r X9075 &109B& ()- &L0YB& ()- &LOYB& ()- 5WA& &10YB& () -
&109B& ()- ){.{3{8{={>{?{N4075 &109B&' (326 5\WA& &L09B& ()- &10%B& () -
&109B& ()- &L09B&' ()- ?{E{I{N{S{X{]{eF075 &10%B &109B& ()- &l0YB& ()-
&109B& ()- &L0YB& ()- &L0YB&' ()- &L09B& ()- 1{~{_{ {d{i{n{wx9075
&109B& ()- &I0YB& ()- &L0YB& ()- &10%B& ()-  &10%B&' ()-

s5WA&n{ s{ x{ y1 B¢ Jphipiary7speetra wavarious (biidobameria) straing Mamaeteymimdoag the

810%8& ()~ method of Tagg et al. (Tagg, J.R. et al. Bacteriol. Rev. 1976; 40, 722-756). Cell
_free supernatant was assayed for inhibitory activity against a wide range of Gram
5 positive and Gram negative micro-organisms. Overlays of each indicator were
prepared on agar plates aﬁ_dallgwed to dry. Spots (Smi) of cell free supematant
were placed on the seeded plates, allowed to dry and the plates were incubated

overnight. ' o

&109B& ()- &10YB& ()- zzzzzzzzi J+7 &1O0YB& ()
) ()

10 Tt was observed that the strains were inhibitory to a wide range of Staph ylocgf:cus,
Pseudomonas, Coliform and Bacillus sp. when testes on TPY medium. Zo;m of
inhibition of up to 44 mm were recorded against Pseudomonas and
Staphylococcus and up to 7.0 mm surrounding Bacillus sp. as shown in Tables 6
and 7. However, when the deferred assays were performed on buffered TPY

15 medium zones of inhibition were not observed against any indicator strain.
Therefore, inhibition appeared to be solely due to the presence of acid produced
by the bifidobacteria.
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SWA& &109B& ()- &109B& ()- &L0YB& () 109B& ()- {{{{{{{]}c- 75VWA&
&109B& ()- &LOYB& ()- &L0YB& ()- &10%32574 - &10WB& ()- &LOYBE () -
L1 %]+, | t Z@75 WAL &109B&' () -  &10¢ ) &109B& ()- &LOYBE ()-
8109B& ()- &LOYB& ()- &LOYB& ()- ,|-|* | 1] 2| 3| | bH. 75 &109B& () -
&109B& ()- &L0YB& ()- &LOYB& ()- &109B&' ()- &LOYBE () -

5WA&3| 4| 5] 6] 7 8] 9] f |1 L uT3 ymOo%& ()- 9$10%( & 9 10B 10B 10B &10YB& () -
5WA& &109B& ()- | | wrhikitanpf Stanfzyiogpccus sixias by Bifidabacteyiamasy.)on

S$10%B& () -5 s$10%K(p& ()-SA 10 E}i QUK(& ()-$vU4 DboUO% & ()- @
% 09R & () - @ONK( MLOMK( MLOMK( M 9" Aﬁar S 100K(& ()-

SP10UK(K' ()-$k~|[:vU4 Db h

- =
* S S 8§ 8 2 5 5 8
M o M 8B @ 84 4 8 8 8 A
S. aureus MHS 15 2 15 35 15 1 2 2 1 25 15
S. aureusHC 15 15 2 25 2 15 25 2 15 15 2
S. aureus 771 15 3 15 3 2 2 25 2 3 2 35
S. aureus 949 2 35 25 2 3 35 3 25 35 35 25
S. aureus 1018 1 35 15 15 2 35 1 3 35 25 2
S. aureus 1502 15 35 1 2 25 25 15 3 4 25 15
S. aureus 1505 3 4 3 25 25 3 25 45 55 5 55
S. aureus 1511 1 35 2 15 2 25 3 35 4 25 3
S. aureus 1522 15 3 25 1 25 15 25 25 35 35 3
S. aureus 1499 15 35 15 15 2 2 3 2 35 35 15
S. aurens 1963 2 3 2 25 35 35 35 35 25 3 25

S. aureus PRMM 1 35 1 15 1 35 2 2 3 2 25
S. albus 1 2 15 1 2 25 2 15 2 15 1
S. carnosus 1 15 2 25 25 25 2 25 2 15 1

*, values given are radii of inhibition zones in mm (distance from edge of
producer colony to the edge of zone of inhibition)
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Eight week old, female CB-17 (SCID) mice were housed in pairs in filter top cages
2 in ventilated racks. The mice were divided into four groups Group A: consumed
10% skim milk, control; Group B: consumed Lactobacillus salivarius UCC 118,
Group C: consumed Lactobacillus salivarius UCC 118 and Bifidobacterium
20 Jongum UCC 35624 9 (1:1-ratio); Group D: consumed Bifidobacterium Jongum
UCC 35624. UCC 118 and UCC 35624 which were grown overnight in MRS
broth and MRS broth supplemented with 0.05% cysteine (Sigma) rcspectiveiy,
were washed in PBS, resuspended in skim milk (10% (v/v)) and administered in
the otherwise sterile drinking water (PBS). The mice in each respective group
25 received 2.55X10* cfu/ml of UCC 118 and 2.35x10° cfu/ml of UCC 35624 daily
for the duration of the feeding period. Control mice received sterile milk diluted
iri sterile phosphate buffered saline (PBS) and were maintained under identical

conditions as the test group.

30
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Expen 1 desi

All CB-17 mice were administered their respective feed according to their
‘ . grouping for 2 days prior to injection with the CD4* CD45RB™" cells. The sorted
5 donor lymphocytes (3-4 x 10°) were represented in 200! of sterile PBS and
injected i.p. into the recipient CB-17 SCID mice. All mice were weighed initially,
then twice weekly thereafter. They were observed for clinical signs of illness:
hunched over appearance, piloerection of the coat and diarrhoea.

10

The influence exerted by the administered UCC 118 and UCC 35624 when either
administered alone or in combination with each other, on the microflora of the

15 CB-17 SCID murine gut was investigated. Faecal samples were collected from
each mouse weekly, weighed and resuspended in 10ml PBS. The samples were
then serially diluted in PBS and either pour plated or spread plated in appropriate
dilutions on appropriate media in duplicate, The following bacterial groups were
enumerated: lactobacilli; bifidobacteria; enterococci; bacteroides and coliforms.

20 The selective media used were;-de Mann Rogosa & Sharpe (MRS) agar; MRS
agar supplemented with 0.2% lithium chloride (BDH), 0.3% sodium propionate
(Fluke chemie), 0.5% cysteine hydrochloride (Sigma), and 5% sheep’s blood;
Slanetz and Bartley agar; Wilkins and Chalgren agar supplemented with
anaerobic supplement SR 108 and 5% horse blood; and Violet Red Bile Agar.

25 (All Oxoid unless otherwise stated). VRBA and Slanetz and Bartley plates were
incubated aerobically for 24 and 45 h respectively. All other plates were
incubated anaerobically for 48 h at 37°C.

30



10

15

20

25

30

{

"10%

10%

'10% # & ()-({ "10%# & ()-(cCBWQ'{ "10% # &Xﬁ G oadyo #

# & ()-({ "10%# & ()-({ "10%# & ()-({ '

10% # & 10% # & 0% # &
CC@“\%’%{'{? Lok E&{() ()*289A8~1H(@éwq.{ Lok %{5“]’%&‘%&0%

10%

# & ()- ({
-32-
Enumeration of culturable indigenous flora from specific segments of the CB.17
ID murnne G.I.T.

_ After the feeding period all mice were sacrificed and dissected. Segments of the

ileal-caecal region, small intestine, and the large intestine were removed. A

[peripheral lymph node (PLN), mesenteric lymph node (MLN) and a piece of the

spleen were also taken. All tissues were weighed before being resuspended in10
ml of PBS. Samples were then homogenised and serially diluted in PBS and
either spread plated or pour plated in appropriate dilutions on appropnate medla
in dgphcate The bacterial groups were enumerated the same s ﬂ:t_hose
enumerated in the faecal analysis and samples were incubated as dfscnbed

previously.

The isolation of the mucosal lymphocytes was carried out according to the
method of Aranda, R. et 2/ ((1997) supra).

: S .
The analysis was conducted as described by Aranda, R. et al. ((1997) supra)
P ion of tissue for histopathological analvsi

Tissue samples were taken from the small intestine, large intestine, and ileal -
caecal region and fixed in 10% formalin, The procedure was as described in
Aranda, R. et al. (1997) supra).

It was observed from the experiment carried out that, consistent with previous

results, the SCID mice reconstimte’d with CD4* CD45RB"" T lymphocytes and
consuming skim milk alone (control) developed a progressive wasting disease,
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identified by their significant weight loss. Disease became apparent at about 2
and a half to three weeks and the sick mice characteristically manifested a
hunched over appearance, piloerection of their coat, and loose stool. One of the
mice in the control group (mouse 4) died after 25 days and mice 1, 2, 3 and 5
showed a -20%, 25%, 21% and -35% percentage weight change respectively as
depicted in Figs. 3 and 4.

CB-17 SCID mice consuming UCC 118 alone gave a similar result as the controls
with the characteristic weight loss. Mouse 3 died after 14 days, and mice 4, 5 and
6 showed a -15%, -25% and -28% percentage weight change reSpectwely (data
not shown). The mice consuming a combination of UCC 118 and UCC 35624
were found to have a marked improvement on the control mice. These mice did
not lose as much weight as the control mice over the feeding period. Even after
35 days three of the mice in this group showed little percentage weight change.
(Figs. 5 and 6). Two of the mice in this group showed a weight loss only after
about 30 days whereas control mice showed weight loss at 14 days (Figs. 3 and 4).

Mice consuming UCC 35624 alone appeared in good health and again weight_lo_gs
when compared to the controls was considerably less (Figs. 7 and 8). It canbe
concluded therefore that consumption of UCC 35624 either alone qf in
combination with UCC 118 alleviates the symptoms of inflammatory bowa
disease.

Table 8 is a summary of experimental data for the study on the treatment of
CD45RB colitis induced CB17 and SCID mice with a cocktail of UCC 118 and
UCC 35624.

It was found in the studies that the mice were successfully reconstituted with

lymphocytes and lymphocytes having been derived from the donor model (data
not shown).
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Table 8
Treatment of CD45RB colitis induced CB 17 SCID mice with a cocktail of
Lactobacillus safivarius UCC 118 and Bifidobacteria.
Organ Mouse 1 Mouse 2 Mouse 3 Mouse 4 Mouse 5 Mouse 6
Untreated Untreated Cocktail Cocktail Cockrail Cocktail
(RB hi cells | (RB hi cells Treated Treated Treated Treated
+skimmed | + skimmed
milk) milk)
% weight 31.25 27.74 14.50 14.05 21.88 11.18
loss
Final looks ill very ill very slightly ill healthy healthy
Appearance healthy ’
Stool very mushy | very mushy mushy solid semi solid | semi solid
Appearance .
Colon thickened very slightly slight slightly slight
Appearance thickened thickened proximal thickened proximal
thickening thickening
No. SIEL 100,000 200,000 0 0 512,000 28,000
No. LIEL 25,000 72,000 100,000 50,000 384,000 96,000
No. SLPL 200,000 100,000 264,000 200,000 640,000 104,000
No. LLPL 96,000 256,000 160,000 160,000 256,000 160,000
No. MLN 0 N/A 81,900 N/A 28,800 N/A
No. PLN 0 192,000 0 120,000 64,000 0
Spleen # 960,000 512,000 640,000 640,000 512,000 | 6,400,000
Lymphos
CD3+/H-2Kb+ Flow correction %
No. SIEL 62,000 114,000 0 0 450,560 17,920
No. LIEL 21,250 48,960 74,800 38,000 345,600 65,280
No. SLPL 74,000 42,000 158,400 136,000 384,000 66,460
No.LLPL 67,200 161,280 115,200 108,000 | 184,320 108,800
No. MILN 0 N/A 130,00 N/7A 64,000 N/A
No. PLN 0 126,720, . 0 .. . 87,600 54,400 0
‘Spleen 518,400 102,400 211,200 307,200 230,400 4,480,000
UCC 118 bacterial counts (per biopsy) post mortem :
SI 0 0 1,200 0 0 0
LI 0 0 >30,000 >30,000 100 11,600
Caecum 0 0 >30,000 >30,000 >30,000 >30,000
Spleen 0 0 0 1,350 0 0
Colon Pathological Scoring
A (0-3) - 1.0 1.0 2.0 - -
B (0-2) - 1.5 1.0 1.0 . -
C (0-3) 2.5 1.0 2.0 - -
D (0-3) - 2.0 3.0 3.0 - -
E (1-3) - 1.0 1.0 2.0 -
Remarks
Total Score - 8.0 7.0 10.0 - -

Al Degree of inflammatory infiltrate; B: Mucin depletion; C: Epithelia hyperplasia; D: No. of TEL
in the crypts; E: No. of inflammatory foci pérhigh power fields
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Example 7

In_vitro studies to examine the immune perception of Bifidobacterium longum
infanus.

Overnight washed cultures of Bifidobacteria were incubated with human
peripheral blood mononuclear cells (PBMCs) from both healthy volunteers (n=9)
and patients suffering from inflammatory bowel disease (n=5). Production of the

proinflammatory cytokine tumour necrosis factor o (TNFa) was mcasurcd by -

ELISA in seventy two hour culture supematants. Co-mcubahon of
Bifidobacterium longum infantis with human PBMCs did not result m the

stimulation of TNFa production (Figure 9). Thus, exposure of the systelmc
immune system to this bacterium does induce an inflammatory response.

In order to assess the immune perception of Bifidobacterium longum infantis at
mucosal surfaces, co-culturing of epithelial cells and PBMCs was performed in
transwell chambers. Briefly, an epithelial cell monolayer was grown in the upper
chamber and PBMCs were incubated in the lower compartment. These were
seperated from each other by a porous membrane which allowed the passage of
soluble mediators between the two compartments but did not allow cell-cell
contact. Using this model, the production of TNFu and Interieukin-8 (IL-8) was
measured in the presence and absence of Bifidobacterium longum infantis in the
PBMC compartment. Co-culture of epithelial cells, PBMCs and Bifidobacteriuvm
longum infantis resulted in significant suppression of TNFo and IL-8 production
(Figure 10). -Thus, a tri-cellular network involving epithelial cells, PBMCs and
Bifidobacterium longum infantis results in suppression of proinflammatory
cytokine production.
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Example 8
In vivo anti-inflammatory activity of Bifidobacterfum longum infantis

' Bifidobacterium longum infantis (1x10° cells per day) was consumed by 18
healthy humans in a fermented milk (yoghurt) product for three weeks. Serum

was collected for cytokine analysis pre and post consumption of this probiotic
strain. Faecal samples were obtained for microbiological analysis.

Considerable modification of peripheral blood cytokine levels were observed in
this feeding study. Serum soluble Interleukin-6 receptor (sIL-6R, p=0.007),
Interferon-y (IFNy, p=0.041) and IL-8 (p=0.004) levels were significantly reduced
following consumption of this probiotic strain (Figure 11). No alteration in serum
TNFo and Interleukin-1 receptor antagonist (IL-1RA) levels were observed
(Figure 12). Bifidobacterium longum Infantis was detected at approximately

1x10° colony forming units per gram of faecal matter over the course of this
feeding study.

Targeted in vitro selection criteria reflecting the complex interactions of the GI
environment allow for the identification of probiotic strains capable of func_tioning
effectively when-reintroduced into that environment. Using the selection cﬁtaia
outlined above, the probiotic bacteria Bifidobacterium longum infantis has
demonstrable immunomodulating properties in vitro. Following consumption by
SCID mice and human volunteers, significant modification of systemic inimpne
parameters was noted. Thus, the use of Bifidobacterium longum infantis as a
biotherapeutic agent in the treatment of immune mediated diseases is warranted.
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Example 9

Measurement of TNFa _in Bifidobacterium longum infantis UCC 35624 cell free
supernatant

Overnight cultures of Bifidobacterium longum infantis were centrifuged and the
cell-free culture supematant was examined for the presence of cytokine inhibitors.
Cell free supernatants were incubated with human TNFa for 20 minutes at 37°C.
TNFa levels were quantified thereafter by ELISA. Following exposure to the
Bifidobacteria supernatant, TNFo levels were significantly reduced (Figure 13).
Thus, Bifidobacterium longum infantis UCC35624 secretes a factor that
antagonises TNFa activity. Production of this factor by Bifidobacterium longum

infantis at the surface of the gastrointestinal tract, in vivo, would significantly
restrict the host inflammatory response.

This indicates that the antagonism of TNFa also occurs at a molecular level due
to a soluble factor released by UCC 35624

Inflammation

Inflammation is the term used to describe the local accumulation of fluid, plaéma
proteins and white blood cells at a site that has sustained physical damage,
infection or where there is an ongoing immune response. Control of the
inflammatory response is exerted on a number of levels (for review see Henderson
B., and Wilson M. 1998. In “Bacteria-Cytokine interactions in health and disease.
Portland Press, 79-130). The controlling factors include cytokines, hormones (e.g.
hydrocortisone), prostaglandins, reactive intermediates and leukotrienes.
Cytokines are low molecular wcigilt biologically active proteins that are involved
in the generation and control of immunological and inflammatory responses,
while also regulating development, tissue repair and haematopoiesis. They
provide a means of communication between leukocytes themselves and also with
other cell types. Most cytokines are pleiotrophic and express multiple biologically
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overlapping activities. Cytokine cascades and networks control the inflammatory
response rather than the action of a particular cytokine on a particular cell type
(Arai KI, et al., Annu Rev Biochem 1990;59:783-836¢). Waning of the

. inflammatory response results in lower concentrations of the appropriate
activating signals and other inflammatory mediators leading to the cessation of
.the inflammatory response. TNFa. is a pivotal proinflammatory cytokine as it
initiates a cascade of cytokines and biological effects resulting in the inflammatory
state. Therefore, agents which inhibit TNFot are currently being used for the
treatment of inflammatory diseases, e.g. infliximab.

Pro-inflammatory cytokines are thought to play a major role in the pathogenesis
of many inflammatory diseases, including inflammatory bowel disease (IBD).
Current therapies for treating IBD are aimed at reducing the levels of these pro-
inflammatory cytokines, including IL-8 and TNFa. It has been suggested that
such therapies may also play a significant role in the treatment of systemic
inflammatory diseases such as rheumatoid arthritis, Humans fed with yoghurt
containing Bifidobacterium longum infantis UCC35624 have shown marked
decreases in their systemic levels of IL-8. This strain may therefore have potential
application in the treatment of a range of inflammatory diseases, particularly if
used in combination with current anti-inflammatory therapies, such as non-steroid
anti-inflammatory drugs (INSAIDs) or Infliximab.

Diarrhoeal Disease,

The barrier function of the intestinal epithelium can be diminished during nervous
(acetylcholine) and immune (histamine) mediated secretion. Certain bacterial
toxins may also induce Ca2+ and PKC dependent secretion and thereby can
disturb the epithelial barrier (Ganguly NK and Kaur T. Indian J Med Res
1996;104:28-37, Groot JA. Vet Q 1998;20(S3):45-9). Several studies have
examined the prevention and treatment of diarrhoea using probiotic bacteria.
Prospective studies have demonstrated the efficacy of lactic acid bacteria
administration for both prophylactic and therapeutic use against diarrhoea in pre-
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mature infants, new borns, children (Isolauri E, et al.,, Dig Dis Sci 1994
Dec;39(12):2595-600) and in the treatment of antibiotic related diarrhoea
(Siitonen S, et al,, Ann Med 1990 Feb;22(1):57-9) and traveller’s diarrhoea
(Oksanen PJ, et al., Ann Med 1990 Feb;22(1):53-6).

We have examined consumption of Bifidobacterium longum infantis UCC 35624
by SCID mice. It was found that inflammatory activity was significantly
attenuated and mice consuming Bifidobacterium longum infantis UCC 35624

_ retained solid stools while control mice suffered from diarrhoea. Figs. 14 and 15

illustrate the lower intestine of treated and untreated SCID mice. The lower
intestine shown includes the caecum 2, intestine 3 and anus 5. In Fig. 14 the mice
were treated with Bifidobacterium longum infantis UCC 35624 and it is apparent
that solid stools 4 have been retained in the intestine. In comparison Fig. 15
shows the untreated mouse intestine 3, characteristically inflamed. No water
absorption has occurred so that no solid stools are retained resulting in diarrhoea.

The anti-diarrhoeal effect observed may be related to the anti-inflammatory
activity, possibly mediated via cAMP modulation. Cyclic AMP-dependent Cl-
secretion is the major secretory pathway in the human intestine (Brzuszczak IM,
et al., J. Gastroenterol. Hepatol. 1996;11(9):804-10). It can be inferred that the
anti-diarrhoeal effect of Bifidobacterium longum infantis UCC 35624 is not
restricted just to diarrhoea resulting from gastrointestinal inflammation, but can
be applied to the general treatment of diarrhoeal disease.

A utoi Di
The immune system has a large repertoire of specificities expressed by B and T
cells. Some of these specificities will be directed to self-components. Self-
recognition is normally controlled by clonal deletion and inactivation of self-
reactive lymphocytes. However, there is a constant background of autoimmunity
with antibodies to many proteins being found in serum. A breakdown in the self-
nonself recognition system results in autoimmunity. When autoimmune disease
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does occur, the resulting immune response damages the tissue bearing the
offending antigen. Immune complex deposition, type II hypersensitivity and cell-
mediated reactions are the most important mechanisms by which

_ immunopathological damage occurs. Examples of autoimmune diseases include,

but are not limited to, systemic lupus erythematosus, rheumatoid arthritis, insulin
dependent diabetes mellitus, myasthenia gravis and pernicious anaemia.
Bifidobacterium longum infantis and Lactobacillus salivarius subsp. salivarius are
immunomodulatory bacteria. Thus, consumption either as single componeénts or
in combination of these bacteria by patients suffering from autoimmune disease
may restrict organ damage and help restore normal body homeostasis.

Inflammation and Cancer

The production of multifunctional cytokines across a wide spectrum of tumour
types suggests that significant inflammatory responses are ongoing in patients with
cancer. It is currently unclear what protective effect this response has against the
growth and development of tumour cells in vivo. However, these inflammatory
responses could adversely affect the tumour bearing host. Complex cytokine
interactions are involved in the regulation of cytokine production and cell
proliferation within tumour and normal tissues (McGee DW, et al., Immunology

- 1995 Sep;86(1):6-11, Wu S, et al., Gynecol Oncol 1994 Apr;53(1):59-63). It has

long been recognised that weight loss (cachexia) is the ~singlo:: most common cause
of death in patients with cancer (Inagaki J, et al., Cancer 1974 Feb;33(2):568-73)
and initial malnutrition indicates a poor prognosis (Van Eys J. Nutr Rev 1982
Dec;40(12):353-9). For a tumour to grow and spread it must induce the formation
of new blood vessels and degrade the extracellular matrix. The inflammatory
response may have significant roles to play in the above mechanisms, thus
contributing to the decline of the host and progression of the tumour. Due to the
anti-inflammatory nature of these bacterial strains, they may reduce the rate of
malignant cell transformation. Furthermore, intestinal bacteria can produce, from
dietary compounds, substances with genotoxic, carcinogenic and tumour-
promating activity and gut bacteria can activate pro-carcinogens to DNA reactive
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agents (Rowland LR. (1995). Toxicology of the colon: role of the intestinal
microflora. In: Gibson G.R. (ed). Human colonic bacteria: role in nutrition,
physiology and pathology, pp 155-174. Boca Raton CRC Press). In general,
species of Bifidobacteria and Lactobacillus have low activities of xenobiotic
metabolising enzymes compared to other populations within the gut such as
bacteroides, eubacteria and clostridia (Saito Y., et al., Microb. Ecol. Health Dis.,
1992;5, 105-110). Therefore, increasing the number of lactic acid bacteria in the
gut could beneficially modify the levels of these enzymes.

Prebioti

The introduction of probiotic organisms is accomplished by the ingestion of the
microorganism in a suitable carrier. It would be advantageous to provide a
medium that would promote the growth of these probiotic strains in the large
bowel. The addition of one or more oligosaccharides, polysaccharides, or other
prebiotics enhances the growth of lactic acid bacteria in the gastrointestinal tract
(Gibson, GR. Br. J. Nutr. 1998;80 (4):S209-12). Prebiotics refers to any non-
viable food component that is specifically fermented in the colon by indigenous
bacteria thought to be of positive value, e.g. bifidobacteria, lactobacilli. Types of
prebiotics may include those which contain fructose, xylose, soya, galactose,
glucose and mannose. The combined administration of a probiotic strain with
one or more prebiotic compounds may enhance the growth of the administered

probiotic in vivo resuiting in a more pronounced health benefit, and is termed
synbiotic. '

Ot e i i

It will be appreciated that the Bifidobacterium may be administered
prophylactically or as a method of treatment either on its own or with other
probiotic and/or prebiotic materials as described above. In addition, the bacteria
may be used as part of a prophylé_ctic or treatment regime using other active
materials such as those used for treating inflammation or other disorders,
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especially those of the gastrointestinal tract. Such combinations may be
administered in a single formulation or as separate formulations administered at

the same or different times and using the same or different routes of
. administration.

‘The invention is not limited to the embodiments hereinbefore describéd which
may be varied in detail. .
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A smain of Bifidobacterium isolated from resected and washed human

gastrointestinal tract which is significantly immunomodulatory following
oral consumption in humans.

A strain of Bifidobacterium as claimed in claim 1 which effects changes in
an immunological marker when introduced into a system comprising cells
which interact with the immune system and cells of the immune system.

A strain of Bifidobacterium as claimed in claim 2 wherein the cells which
interact with the immune system are epithelial cells.

A strain of Bifidobacterium as claimed in claim 2 or 3 wherein the
immunological marker is a cytokine.

A strain of Bifidobacterium as claimed in claim 4 wherein the cytokine is
TNFa.

A strain of Bifidobacterium as claimed in any of claims 2 to 5 wherein the

cells which interact with the immune system and the immune system cells
are of matched origin.

A strain of Bifidobacterium as claimed in any of claims 2 to 6 wherein the
cells which interact with the immune system are of gastrointestinal,
respiratory or genitourinary origin.

A strain of Bifidobacterium as claimed in any of claims 2 to 6 wherein the
cells of the immune system are of gastrointestinal, respiratory or

"genitourinary origin.
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A strain of Rifidaharterium. lomgum infantis isolated from resected and
washed human gastrointestinal tract which is signiﬁcantiy
immunomodulatory following oral consumption in humans.

A strain of Bifidobacterium as claimed in any of claims 1 to 9 which has
significant anti-inflammatory effect following oral consumption in humans.

A strain of Bifidobacterium isolated from resected and washed human
gastrointestinal tract which is capable of combating the effects of |
inflammatory bowel disease, said capability being maintained in the,-

presence of physiological concentrations of human bile and human gastric m ¥
juice,

A strain of Bifidobacterium longum infantis according to claim 11, wherein
the capability of combating the effects of inflammatory bowel disease is
measured by measuring a reversal of a wasting disease induced in severe
combined immunodeficient recipient mice (SCID) which have been
administered purified CD4*, CD45RBE: T cells.

A strain of Bifidobacterium as claimed in any preceding claim, which has
inhibitory acﬁwrrity against a.broad range of Gram positive and Gram
negative bacteria.

A strain of Bifidobacterium as claimed in preceding claim, wherein the strain
exhibits a broad-spectrum of activity against bacteria including
Staphylococeus, Pseudomonas, Coliform and Bacillus species. )

A strain of Bifidobacterium longum infantis UCC35624.

A strain of Bifidobacterium longum infantis UCC35624 or mutant or variant
thereof isolated from -resected and washed human gastrointestinal tract

AMENDED SHEET
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which is significantly immunomodulatory following oral cansumption in
humans.

17. A strain of Bifidobacterium longum infantis UCC35624 as claimed in claim
5 16 wherein the mutant is a genetically modified mutant. '

18. A strain of Bifidobacterium longum infantis UCC35624 as claimed in claim
16 wherein the variant is a naturally occurring variant of Bifidobacterium
longum infantis UCC35624.
10 . .
19. A strain of Bifidobacterium as claimed in any of claims 1 to 18 in the form of
viable cells.

20. A strain of Bifidobacterium as claimed in any of claims 1 to 18 in the form of
15 ‘non-viable cells. ‘

21. An antimicrobial agent obtained from a strain of Bifidobacteriton as claimed
in any of claims 1 to 20 which is antagonistic to the growth of other
organisms.

20

22. A formulation which comprises a strain of Bifidobacterium as claimed in

any of claims 1 to 20.

L&

23. A formulation as claimed in claim 22, which comprises two or more
25 strains of Bifidobacterium.

24. A formulation as claimed in claim 22 or 23, which includes another
probiotic material.

30 25. A formulation as claimed in any of claims 22 to 24, which includes a
prebiotic material, f

AMENDED SHEET
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29. A formulation as claimed in any of claims 26 to 28, wherein the
10 Lactobacillus salivarius is isolated from resected and washed human
gastrointestinal tract, the Lacrobacillus salivarius being significanty
immunomodulatory following oral consumption in humans.

30. A formulation as claimed in any of claims 26 to 29, wherein the strain of
15 Lactobacillus salivarius is isolated from resected and washed human
gastrointestinal tract which inhibits a broad range of Gram positive and

Gram negative micro-organisms.

31. A formulation as claimed in any of claims 26 to 30 wherein the strain of

20 Lactobacillus salfvarius secretes a product having antimicrobial activity into
a cell - free supernatant, said activity being produced only by growing cells

and being destroyed by proteinase K and pronase E, the. inhibitory

properties of said strain and its secretory products being maintained in the

presence of physiological concentration of human bile and human gastric
25 Juice.

32. A formulation as claimed in any of claims 26 to 31, wherein the strain of
Lactobacillus salivarius is Lactobacillus salivarius strain UCC 118 or a mutant

or variant thereof.
30

33. A formulation as claimed in claim 32 wherein the mutant is a genetically
modified mutant.
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@L$10%J{ " U& ()- 110940mprises ajprotein an orpcpude,mpamcu]ar protems and/or peptides
that are rich in glutamine/glutamate, a lipid, a carbohydrate, a vitamin,

mineral and/or trace clement,

20 39. A formulation as claimed in claims 22 to 38 wherein the Bifidobacterium is
present at more than 10° cfu per gram of delivery system.

40. A formulation as claimed in claims 22 to 39 which includes an adjuvant.

25 41. A formulation as claimed in claims 22 to 40 which includes a bacterial
component.

42. A formulation as claimed in claims 22 to 41 which includes a drug entity.

30 43. A formulation as cJaimed in claims 22 to 42 which includes a biological
compound.
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47. A strain of Bifidobacterium as claimed in any of claims 1 to 20 or a
10 formulation as claimed in any of claims 22 to 44 for use in the prOphxiaggis
“ and/or treatment of undesirable inflammatory activity.

48. A strain of Bifidobacterium as claimed in any of claims 1 to 20 or a
formulation as claimed in any of claims 22 to 44 for use in the prophylaxis
15 ‘and/or treatment of undesirable gastrointestinal inflammatory activity
such as inflammatory bowel disease eg. Crohns disease or ulcerative

colitis, irritable bowel syndrome; pouchitis; or post infection colitis.

49. A strain of Bifidobacterium as claimed in any of claims 1 to 20 or a
20 formulation as claimed in any of claims 22 to 44 for use in the prophylaxis
and/or treatment of gastrointestinal cancer(s).

50. A strain of Bifidobacterium as claimed in any of claims 1 to 20 of 2
formulation as claimed in any of claims 22 to 44 for use in the prophylaxis
25 and/or treatment of systemic disease such as rheumatoid arthritis.

51. A strain of Bifidobacterium as claimed in any of claims 1 to 20 or a
formulation as claimed in any of claims 22 to 44 for use in the prophylaxis

and/or treatment of autoimmune disorders due to undesirable
30 inflammatory activity. ’
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| #$U& () *+,-. /0128456 A strain of Bifidobacterium _as claimed in any of claims 1 to 20 or a

10 ,formula.uon as claimed in any ofclauns 22t 44 for use in the prophylams
and/or trcatment of dxanfhoeal chsease duc undesirable mﬂammatory
acumy, such as CIOSMdm dzﬁa‘k associated dianhoea, Rotavirus
associated diarrhoea or post infective diarthoea.
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