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Preferably, the composition comprises strain VRI 003 or a component thereof. In
25  apreferred embodiment, the composition comprises live 6ells of the Lactobacillus
fermentum variant. However, it will be clear to the skilled addressee that the compostion
tay also contain dead cells of the Lactobacillus variant, In one embodiment, the
composition comprises a component that is a cell fragment, extract, secretion or a
~ purified component.
30 Procedures for preparing such fragments, extracts, secretions or purified
components are well known. For example, the cells can be sonicated or the cell wall
itself can be physically disrupted and/or the cell contents collected. Whole cells can be
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30 Preferably, the disturbance or disorder is the result of colonisatién of the subject’s
gastrointestinal tract by a pathogen. Preferably, the disturbance or disorder is the result
of a high pathogen load as herein defined. More preferably the pathogen is a bacteria,

virus or protozoa. Most preferably, the pathogen is Salmonella, E. coli, Helicobacter,
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30 In an eighth aspect, the invention provides a method of inhibiting the growth of a
pathogen, comprising the step of administering an effective amount of a Lactobacillus
Jermentum vatiant or a component thereof according to the first aspect, or a composition
according to the second aspect, to a subject in need of such treatment.
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25  week trial. Microbial profiles monitored during the bascline, placebo, washout and

synbiotic treatment petiods. Results expressed as colony forming units (cfn) pe’f mkL.
Figure 12, Changes in bacteria in faecal material from IBS subject #9 during an 8-
week trial. Microbial profiles monitored during the baseline, placebo, washout and
synbiotic treatrent periods. Results expressed as colony forming units (cfu) per mL.
30 Figure 13. Changes in bacteria in faccal material from IBS subject #2 during an 8-
week trial. Microbial profiles monitored during' the baseline, placebo, washout and
synbiotic treatment periods. Results expressed as colony forming units (cfu) per mL.



synbiotic treatnent periods. Results expressed as

colony foraging units (cfu) per nmL. Figure 12. Changes
wo nobaei7eTi a in faecal material from | BS subj er¢T/A92003/001176

during an 8- week trial. Mcrobial profiles nonitored

during the baseline, placebo, washout and synbiotic

treatnment periods. Results expressed as colony form ng

units (cf.)) per nL. 30 Fi guré813. Changes in bacteria

wnck 1 PSP T Ehered SH1osmm BEchBhtee) i T3 g oA guring an -

bas etdek esialp Micekial, profilsh enshitaredl dusipnide Mabeting, r Fadebs; Mrashout and

periods.. Resul ts expressed as colony forn ng unj

ot uy e et e, R SS5 B Resed 500 g B ot (oo per mL.

Fi gure mgul‘maﬁémgesiimbdm&ﬁharﬁa&a}( xﬁatérm.ﬁath Iﬂﬁbméga#?l ur@ghan 8-
"1.BS subj.e H3, . dur i an . 8- e rial., Mcrobi

o TR RO Qe oo S5k balios, pisifay B adhout and

was gattiot@ndatmeytistiodsi Restitsspessd asrlonp eminBegis (cfiy) per mL.

5" ool o CBt p PR h b Ebm RS pigy g an -

subjveek triall MicwbialprefilesBrorbiowe diriderthebaselik,pla@ioivashout and
pr of | . [t d i t he baseljne | acebo
b g TR o PRt B E e B pee .

1&xpressed as colony forming units (cfu) per nL, Figure
16. NERAGFD PRSCRIEONOF THFEYANTIMer i al from I'BS

L

sy nitiegftrient of many deardery theicodsnce Reshel s ofawghi@i's ddthageatment of

col qny I NG MR T B, . 0

) eSO e g e N R AT BN R S gt Beer
G ar iLaersbagiiuefeprartinpvanises bpviokihe followingrhirheeristievent i on
and  t PRl R hmpbsi e 0d Jgr s, the evidence for the
use of ‘probioti %s i'n the treatment of

gast r dPhtt ésmpristibogs, selrdese sslirgse, Hodesepamposeamalidse,dactdse,
has now ﬁ@@&os@%ﬂ&gge’% %ﬁtalo?e, LprideRE § OPAGoEd 4 n(a?lﬁi'?&?nt um

vari ant havi ng the oW nt% characteristics: a) it
is a CFhitFEBigrsat ol 1.5t leestiow Boyrpith ¢ yps intgrdvah nfim more than
201 bose, gglg,act ose, glucose, fructose, mannose,
mal tose, lactose, nelibiose, sucrose, trebal ose, _
r af f i d8kPropagaies B thorresensspf Adiirhile splts af 3 C resulgug injapentical
at pH 1. &nfigrin@bast 8884 tofoqur hours with a loss in
growt h of . no re than, 20 log 3, (d) it propagates in
t he pr(_@)s’éﬁé@bggm%.s@%gﬁi"}%?"é‘&l"?@“lﬁa§ CC resulting in
an opt(fciahdhefte RPeldt’s PARMGAS Broflér tﬁhn%e]tscbf@pe% mf(tﬁ.éuel, fhibiting
2?table WlthUSt%r g)e in gelatip capsules at 25 C, (f)
Pt adherRAloggs 8'3‘ 4 'aglrﬁcg%wg?e e BY triagerng sdamang,
per ng t#sdukeions nhi biting
or components thereof, is/are highly effective in the prevention and/or treatment of a
gastrointestinal disorder and/or symptoms theteof, Preferably, the variant is

Lactobacillus fermenium VRI 003. The present invention also provides a method for the

30  prevention and/or treatment of a gastrointestinal disorder comprising the administration
of a Lactobacillus fermentum variant or a component thereof, or a composition

comprising the variant to a subject. The variant can be combined with other agents, for
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material containing the same and a processed product thereof as the effective ingredient.

A composition can be formulated to be suitable for oral administeation in a variety
of ways, for example in the form of a tablet, a capsule, 2 Jiquid, a dietary supplement, a
30  paste, a gel, a food product and the like. Other formulations will be readily apparent to
one skilled in the art.
The bacterinm can be used in food or drink products or can be ysed in combination
with other food materials and food components appropriately in conventional manners.
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Prescrvatwes may also be included within the carrier including methylparaben,

30  propylparaben, benzyl alcohol and ethylene diamine tetraacetate salt. The composition
of the carrier can be varied 50 long as it does not interfere significantly with the
pharmacological activity of the active ingredients.
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subcultunng in MRS broth at 37 C for 24 hours in anaerobic conditions prior to the
addition of glycerol to the culture broth,

Variant VRI 003 was a catalase negative, Gram positive rod which produced gas
30  when grown anaerobically on brain heart infusion (BHI) (Oxoid) broth containing
glucose, It was broadly identified therefore as an heterofermentative lactobacillus and
confirmed to be L. fermentum strain according to the API carbohydrate kit (50 CHL kit;
Biowerieux; supplier data base and database with a certainty of 99.9%. In particular,
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On day of assay the cultures were harvested from the MRS broth by centrifugation at
4000xg and pellet was diluted in Clark and Lubs buffer adjusted to pHs 1.5 and 2.0
respectively to give an optical density of 0.4 (corresponding to 1 %10° CFU/mL), The
survival of the organism was determined by serially diluting aliquots taken hourly over 4

30  hours and spreading 100 microlitre aliquots on MRS agar plates that were then incubated
at 37C anaerobically for 24 h. As shown in Figure 2, L fermentum strain VRI 003
showed better survival than L fermentum strain VRI 002 which decreased from log 8.75
cfu per ml at pH 1.5 to log 4.93 cfw/m] over 4 hours.
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the%ﬁf’ r}cubat ed at 37C anaerobically for 24 h. As

showd o REFi gure 2, .L fernentumstrain VRI 003 showed
bet Garcosur vi val than L fermentum strain VRl 002 which
decggg}%ed fromlog 875 cfu per M at pH 1.5 to |og

4.9 W m over 4 hours. WO 2004/ 022727

1PCTMARIRBO3/ 001176 - 13 (v) Carbohydrate Uilization

Usi gglté\%e APl SOCHL carbohydrate utilization kits to

st uay ich carbohydrates the L ferrnentww VRI 003

coulaktesti | i ze, sone differences with Lfermentum strain

VRI Me%)g ere noted with tinme of incubation. After 6

hours 1 ncubation, VRl 003 was able to 5 utilize the

f ol Bewdsag sugars, as defined by medi um turning yell ow,
i b | act ose d ucose Fructose 10 Mannose

1Ejlal ?gegfgosgﬁact ose Melibiose Sucrose 15 Trehal ose

Raf Riffines.

VRI 002 was able to utilise all the above at this tine, except mannose.
After 6 hours incubation, both strains were able to slightly utilise Gluco 'Na Te,
By 18 hours" incubation, a change was observed in the mannose-containing area of
20  the strip from which it was inferred that VRI 002 was utilizing mannose, but relatively
slowly. - '
By 24 hours’ incubation, it was clear that VRT 003 was utilizing the sugars L-
Arabinose and Mannitol. VRI 002, in addition to these two started utilizing extra sugars,
namely, thamnose and N-Acetyl-Glucosamine,
25 After 48 hours’ incubation, VRI-003 strain had utilised all the Gluco Na Te, while
‘ the VRI-002 strain had only very slight utilisation.
(vi) Adhesion of L fermentum VRI 003
(a) in vitro adhesion to Peyer’s patches
Radioactively labeled L fermentum VRI 003 was incubated for 30 mins with
30 Peyer’s patches in vitro and level of adhesion was quantified. As shown in Figure 3, VRI
003 exhibited enhanced binding to Peyer’s patch cells compared to other strains found in
_the lab (LA 1-L.acidophilus 1, LA 2-L.acidophilus 2, L.casei and VRI-002). As the
Peyer’s Patches act as the sampling site for the immune s&stem in the gut, This enhanced
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1-L. aci do aci , casel an
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vo S35 680 PR TS A BRI S: SbimesTpd RANARGR R
f er #Haphoumt, shysdiplioping eliavall grateies ipdhpettachupatte tedeytlsiPatches.
| eaplrinernftie, %&h@@ﬁ@é&xﬁh&ﬁ@éﬁl@%ﬁg&ﬂﬁd E‘B[dék anﬁﬁ h@ﬁ addBd ® the
strain. (b) Protei n nedi at ed "attachnment of fermentum
003t poioy Bythe addition ebthe wholp f fsmaaym P@Jlscmﬁﬁ)@fléme Pessyeofa
147e cﬁaa@ty&mh%fffuﬁtytﬁqmrpeﬁer’; FutdhBConBy QN1 vsanP@tf&;E %?thetLlfﬁm'entum
ferinentuni cells were pretreated prior to
adh¥&] 8- assay with proteinase enzynmes and

met mnet EEEA bEcHeAi AR idvRRtiVRAIRSE I8l arsaharrIdes ald

ei ns re involved in the adhesion. It was shown
tha W%%pa\ég‘é'éf%?ﬂm@\mjﬁreﬁﬁ aperi odat e i ncreased
adhesion and therefore w thout bemdgemaegqy/ofheory,
one can cohodatmentt hat t heextracellular_.1

pol ysacchari des were not |Ln@€5’l’ﬂ?€ﬂ”vm§%e3| oReYSR 8 Patches

f acPps s@@UCEd attachment” Theipgneas mert of t heods,05
f er ment umlgel I's with proteinase enzymes dramatjcal 357

dech@E¥E¥ K at t achnent, thus iWFEFEAt ng cel | W& 760

protgpdis in the attachrrent t o48.6ms5Beyer' s Pat ifa&3+0.38
Furthernore, cell surface extracts could significantly
bl ock bi ndi ng when added to the tissue prior to the

-addiddoaste of t he whol e Lf er memuws+zietd*s, confi regizage.éhe

PatRRES on the cell wal | sur PAEPB ne”L 1 or ERtERE

Buffer 100+0.84 100+12.50
Cell surface proteins (Sug/ml) 48,15+£10.23* ND
Cell surface proteins (50pug/ml) 46.14+7.91% . ND
Cell surface proteins (100ug/ml) 42 234+6.37%% ND

20  * Adhesion index expressed as a percentage of the number of adhering bacteria per mg
wet weight of Peyer’s patches. Adhesion to control tissues represents 100% adhesion.



VRI 003. Table 1.Effect of chem cal and enzymatic
treatnments of L fermentum VRI 003 and Peyer's patch

wo e@ges2pn t he adherence. Adhesi on i ndex (fo0)BCT/AU2003/001176
Treatnment L,Jernentrttn VRI 003 Peyer's patches PBS
only 10010. 13 1008105 Proteinase K 33.485.67""
120. 760. 27 rypsi xt 48. 695. 22 69 810. 38 Periodate
224.0821. 73* 64.246.60 |odat e2108. 592. 80 69, 543. 69
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( 50.qgtheiPeyet®. phttHesSikte pibire:Bel withahe $aioes tedaohatsitior to being

(10 4 6,3(** ND 20 a Adhesion i ndex
exp?té%%gmatge%dhégg%%g%ége of the nunber of adhering
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ex ]Pan@ﬂyalsomms) gdhat wriltkaltegteréy Faghss, simwsﬁhat fhie VRE1003 he
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o o P EREHeLMacEh Wl frols shd S il uB OGNS Fipner o7
i nclothweeell welk petcinsiféemiraon), wWesaympurtdio LoermemsindddG (Figure 5).
Enag%s <ﬁ1e§if) § I%Sgﬁjéwﬁgo%el ns extracted fromthe

erment um s and conpared to the cells
Wal | s ofubiectsarhmertheibroriiBium pradienuded pswdsin ngdatingapsule (log
adhgip ' hat. t
oo cgul Ao B TR Raci R LT3t Bl iy pn e
t he sEalh indestEne Aholtiopsy wastyeshedynd homhganizedpiiordmbding serially diluted

Elr\/oGta?a gtel bh Mﬁseagér) for igA\Ag%n GPIRaS aét&)a!‘:ill{ls? &'ﬁ?ﬁ&gﬁ n

Igure 5). (c) hesi on to "hunan intestina :
nuc dacipbagillus prsrepurisicd and nagyen tedbe\lf farmemivt VRI93 aising VRI 003

fsr eeg@imihgshapewder in a gelatin capsule (log 10-11
per day for 14 days) were endoscoped and a biopsy
t ak & of feferpedrping VRI A3 ondmannity paesimdters.  The

Di ORBYDIAEHRRRY B AOIPREN AR pBbfaghs0 Dei g
serial lﬁ diluted "and plated on MR gag for isolation
of adheBPRegrariopt dspErd mecipphagehwere genegtadcpnd stimulated with different

concentrations of L fermentum VRI 003 for 4 houss. L fermentum VRI 003 were either
20  given at a high conceniration (multiplicity of infection (MOI- 260; Conc. 1) oralow
-concentration (MOI -26, Cone. 2). '
As can be seen from Figure 6, there is a concentration response-dependent
cytokine release by the macrophages. On day 1 post stimulation, the macrophages that
were stimulated with the highcf concentration of either L fermenitm VRI 002 or L
25 fermentum VRI 003 produced significantly greater IL-12 compared to the macrophages
that had received the lower concentration. The levels of IL-10 produced by the
'macrophages in response to stimulation by L fermentum VRI 003 was very low |
compared with the levels of IL-12 produced,
This is as expected as IL-12 and 1-10 are produced mutually exclusive of the other
30 by macrophages. The level of IL-12 produced by macrophages is believed to play a
significant role in determining the immune response directed against an antigen. The
presence of IL-12 in the local environment of the gastrointestinal tract dendritic cells
prime T cells towards a Thl type response. This date suggests that a higher doses L
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data suggests tha her doses L WO 2004/ 0227

hi
lﬁdwmwsar@imtfmmw?mée?@mm%ﬁw igkPB éb@hﬁa@retqﬁsé feedmg of L

abi feb-hehul®VRKEON 1h ASrrialiRLEB &1 tﬁé’ﬂis%b bPMge iRfedtit stlmulates
res onse and that this is dqone nore effectively
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fer mnwmmlorm&emeh a@omyammmsvnnow vo- BALB/c

m ce | st er ed 9,
ef u/ no é%%l 3‘6‘%“@ aF)ﬂéISt ?g CARSElEs Wate
28 aC Edrldigdavitiilow h\a‘afeemmty Itesmm Gtadth Snd SHrkERPSCandi30C,
Peyg{?é Patches were excised and i rmune paraneters
FAHESIMA 1 B/ c nice were oral l y adm nistered with
1 x 109N1§3E[t15’é epaLsty telayonirk te hufnen pBrbinRbidR] treQOiB nbtorprs
recei.ved, P

S.
o L FapedaF B a0ty S SRl BRI e g st et gerable
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"4 I VR
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human digestive tract when orally administered to a range of humans.

() Antagonistic effects.

From in vitro pathogen inhibition studies it was apparent that the strain prdduces
30  metabolites that inhibit the growth of a range of potential pathogens, both Gram negative
and Gram positive species including numerous strains of Escherichia coli, Salmonella
pphimurium, Clostridium perfringens, Clostridium difficile, Enteraceccus faecium,

Enterococcus faecalis, Candida albicans and Staphylococcus aureus..



group and to the other lab strain used in the

experinment (Another strain of L fernentum LP 1).
wo-2@unz2787 shows that feeding L fermentum VRI - 0BGT/dUeh03/001176

not seemto affect cytokine levels in the spleen.

IL-12 and IFN-y levels of.L fermentum VRI 003 fed mce

15 were conparable to control m ce (which had been fed
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Lac teb@in gokisiveupeei@n TaavAht ok 8REed BB $dw and high molecular
metabolites that could inhibit pathogens and protect in animal challenge studies. The

otal administration of the strain to mice challenged with Salmonella prevents the
30  observed weight loss that occurs in control mice only receiving the Salmonella and no
Lactobacillus,
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2Per nent unz v§fep1am01¢/R| 003 is grown in a fernpetwtdiinen

vessel at  3%fpca didgiavessel is then cool ed ang,{hes g
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An additional imaportant factor in this regard is that even though the strain has the
30 capacity to survive the various conditions within the tract, the strain must retain viability
and desired strain characteristics when grown on a latge scale and dispensed in a product
form. All results presented above were based on VRI 003 cells harvested directly froin

actively growing laboratory cultures. The following is an analysis of the viability and



10 bl ender). (ii) Fornulations (a) Formulation A= H gh
anyl ase mai ze based (synbiotic fornul ation)

waoaaiobxei | | us fermentum W03 100ng Hi - mai ze BEBA{2003/001176
1043) 170ng |5 Stearic acid up to 4.5ng Silica
di oxide up to 4.5nmg (b) Fornul ation B:
M crocrystalline cellulose ( ) based Lactobacillus
fermentum VRI 003 100ng Avicefl Ph 112 (or

RS Te T A0 o5 631 W i e Mhin b e

Hi giftenanchmatiorbin Zzelataspsutas. t he MCC based as described

|
i ns@@ ddlb‘Fbsq\gﬂtrﬁeET:f"%FnggSI :MC? h(glol |t8a4d|50;r? zje as

wel | ( Tpe viabifltynf NBY OOZZaﬁteﬂaQeGéalet fredudei and dreeze-drying was

h t ti f 003 hat i ' ' .
£ 50 55 S B D b i,
gasThecdasd psvvdenarlas <tx|amnied bfth befotasdafer entspsolatibn makk gelbive
§ o SR 360 BIRE b el o HlerehiieP it 6 IaR S 1d Bl of
necths pawdek. yTl&szeauants of terd mpsu‘ldfsevwlms;orwﬂvmmﬂe faqwdysadl

Ie];f teﬁ;ts\/'RéégB %fdlﬁ%‘ifbgﬂltgh lev ?é \?1%?1% Eh?cﬁ%ﬁ E)miggctfoﬁ lad él}%%gplgnon
18 ur Vhesdzietl pewden mmmdcﬁndl(l“i dw'g al the wmtcrh%oftthmpsulqs kyentained
StT gD, s Fbg;é% V\ﬂts\ék%péséd a{sxhe AGSh=e@ strain

characteris arge scal e and

di s pensWd;ien the ceppriesdiree Storﬁfbmrfowmlllpwl@sm,tasl Plogss tsg dpss of

abo%@m H?@fgltﬁ)gor\igé]?tggé a&ﬁisbsfo%&ﬁﬁst ed directly
t|v grow n oratory cultures.

The(lf’)o‘l’arw plgpracterigticanal ysis of the viability and WO

18004/ 0Z L84 Ffatabiing s@%&n?&ts Wete &Eﬁeﬁ&é@lmphosphate buffered

characterlstlcs of VR after e scale culture
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Example 4: Effect of administmtion of Lactobacillus fermentum VRI, VRI 003,

with or without a prebiotic, on symptoms of irritable bowel syndrome (IBS) and
25  gastrointestinal floxra profile
(i) Experimental design

Participants
Seven patients with IBS (2 male and 5 female) participated in the study after .

giving written informed consent (HREC 99264). All patients had not taken antibiotics
30  three months prior to commencement of the study, All patients were examined by a

physician prior to participation in the trial for presentation of IBS diagnostic criteria and

absence of organic disease. All patients were symptomatic at the time of the study.
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The dried powder contained 5.6 x 1010 cfu/g and the

contents of the capsules contained 4.15 x 1010 CFU g;

results expressed as the nean ﬁhere n = 10. Wen the

capsul es were stored in foil rf packaging, a 1.5

log, or.less, loss of viability was noted with

st odBgkdesign 30c and 25C for 6 nonths. (iv) Variant
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Par a|pants Seven patients with IBS (2 male and 5. ‘

femal’'€) participated in the study after giving witten
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by a physician prior to participation in the trial

for ALEIEN LA D radeBS di agnostl c criteria and
e'n'l@e—og;crr'ga'nﬂiLaT’s ease. atients were i

syrrpt on@mmya@psuh@wnem@nnﬁllytﬁibd syembly viyapeydes o pyriqrmed in a

PCT/I@H&@ 7§1d mgt%als-r{vbélsteﬁjiﬁﬁéd%r 15€uin under UV _prior to use.
si ngl e- Ilnde placebo trial extended for_a duratian
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concl uding w th 3 weeks synbiotic treatnent, ie,
treéYﬁ%Qﬂ)%ﬁ"tﬁ’Feée'Wr?GWQ‘Fl on containing 5 VR 003

var I(ﬁmxmmbﬁaglﬁﬁ e tNIGorebAniS Fdidesy. ATk ﬁz& @R Haced into

was treated wth a formJIatlon cont ai ni ng 003
‘al o p}% mL specimen jars with two sachets of silica gel.
25 Maltodextrin (Fieldstar™, Goodman Fielder, Sydney) and resistant starch

(Culture Pro™ 958, Penfold Australia) were utilized as the placebo and prebiotic
catbohydrates respectively. Carbohydrates were placed under UV for 15 min in a
laminar flow hood, before samples were weighed out (20 g) and placed into 70 mL
specimen jars which were stored in the clean room.
30 Questionnaires

An initial questionnaire was used to establish the patients’ previous and present
symptoms prior to commencement of the trial. Patients were asked to rate the severity of
their symptoms, including diahoea, constipation, alternating diarthoea and



Patients' diets were not controlled in the study,
however they were advised to refrain from consum ng

wo eoommea7ed mi |l k products (e.g. yoghurt and SoupPCT/AB200B/001176
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synptons and al so the nature of any gut disturbances.
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(i) Effects of administration of L fermentum VRI 003 alone or in combination with
a prebiotic - Summary results |
Table 2: Effects of L fermentum sirain VRI 003 on the severity of symptoms of IBS
when administered alone or together with a prebiotic (bigh amylose maize starch)

10 (resistant starch = RS). Results expressed as “- which corresponds to no symptoms to
“+” up to “4+++* where the more severe symptoms are presented as g,
Symptoms  Baseline Placebo VRI 003+RS VRI 003 alone
Diathoea  +++ +H+ + +
Bloating et ++ + +

15

Administration of VRI 003 was effective even W.ben' administered alone.
However, the combination of VRI 003 with high amylose maize starch elevated the
levels of VRI 003 bacteria and decreased levels of certain bacteria such as Salmonella

and Clostridium when compared to the probiotic alone or the beta-glucan alone.
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pr edavbdaadtthe end of the washout penod Both total anaerobes and Gram negative
anacrobes, which began at 5x10% log cfumL", displayed an increase of one log by the

25  end of the synbiotic treatment period. Lactobacilli were initially detected at 1x10’ log
cfmL” and exhibited a decrease of two log at the end of the placebo and symbiotic
treatment periods, which peaked again in ’between,y during the washout period. Clostridia
remained undetectable throughout the whole trial, while numbers of bifidobacteria,

A which began at 5x107 log cfumL’, increased by ons log during the synbiotic treatment

30  period.

Subject 5 (figure 11): Total aerobes, which were initially detected at 5x10° log
cfumL™, increased by one log duting the washout and synbiotic treatment periods.

Enteric bacteria remained at levels similar {0 those of the total aerobes (5x10° log



15 Di arrhoea predouiix ant subjects Changes in the

faecal mcrobial profile of diarrhoea predom nant
wanbpee1737 are shown in figure 10 (subject 4),pET/aue@s3/001176
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‘ 30 fof the placebo treatment period, where numbers of enteric bacteria increased by one log.

Numbers of total anaerobes and Gram negative anaerobes remained at similar levels of
1x10% log cfu.mL'l throughout the trial, with an increase of one log at the end of the
placebo treatment period, which decreased by half a log by the end of the synbiotic



log cfu.m."t at the baseline and proceeded to decrease
slowy by one and a half Iog by the end of the

W@ yodioza7eT treat ment period. Total anaerobes apdr/gu2098/001176
negati ve anaerobes 15 were detected at 5x108 | og
cfu.nmL1l at the baseline, increased by one |l og at the
end of the placebo treatnent_aﬁgiod and remai ned at a
steady |l evel for the rest of the study. Lactobacill

1. W b L
LR e T S
t r eat thernd pd the glactbactteetuzeni pdriodwbuntebedane vhdetbetalai ot the end of
5x1 £, ' g N
and ool ahbincekafh sbAEL Pfbe G b 35407 IF e IR resimen
sy nberistd Glostridiatwae presepernlod theeginting ofi the ek as 138 dogtefif.mE™ and

he . duraki i al . L e kd; -~
7R, @t Bt e Bt bFERIEACHRMOBRARR, Bhip gy
enddggctend 1xp0 dog by nly eandnisereaspd by ode attbavbal fog at the end of the

inc in .

t nePEeR SoRashbha, MR celthelhlEia e oL DE RN i,

end of t¥ubjest At{fieue d4x rletd pephes qoérontsdy ba@eria remained at similar
Con%v%:l@ 3k 5:09* R %ﬁﬂﬂl’nﬁ:ﬁh&% 1&%%%[‘%%&&5% two log at the
faecal mcrobial profile of constipation predom-nant

 18ubpest e the miscelishimwimanh perioguiheughaiecisatsil dy tong logahy the end of the
fi gwh®ické téﬁﬁ@ﬁt?&ﬁod?’i‘otal%ﬂﬂc%&t anf Cirkrh gbgaﬁvoélél)aéroﬂ_e@tb@éag at 1x107

aerobes and enteric bacteria were initially detecte o
at lopxapmly capd cputinged 3 stepdy ineraask 98 dvadogshinibe pud (06 ihe gymbiotic

t hr gugheMtpeli® ThabtoBdcilli SéfeRlccl of BE b%aqning O e dileat 1x10% 1og

pl acebo treatnent period, where nunbefs of enteric

bacoBTlhi et Bew beromy unssiecisbly at Mhintydrof (B¢ plagaba treatment period.

18NaghLRLRS, BAcbatHIRWeRIMH MEnAERELPRAS @ TRLIESE Althe end of the
simlar levels of 1x103 | ogw&falul.am- 1t hr oughout the

t ri HPeshoys pesiod gngd fecyeasesagaigroy g 2hthe epd ob g spbiqtivdreatment

pl aggh. Cloemhsnte Ry detlied wwhgzald@@fe%?&@sb taarhat heridd at 1x10°
I end of .the synbiotic WO 2 1022727

0og, by the. : ) : .
pcﬂwz‘%@‘c?@i Ferprined ymdggoahierfarn the gest Pgﬁxe tpial . BHidakacterip, which
}Nni B@a?%?ﬁﬁl(ﬂﬂoé—&?«ﬁ?lﬁ" Qs ﬁéttablett'tbtbe iidﬂ&te?@e&&ﬂe Bbéd @galte placebo
0og a e.e (0] e acepo re n peri od, ut ,
2Bec Eﬁ%%%?é%‘g %ﬁ%beam‘f %&G@ﬁa aggin gwﬁgﬁaﬁ P? the Maghguipsgiod and
I nCieaaed badal AndyhaheLe thogd by ihe bghbiibid tredtmeferiod,

synhiotic treatnment stridia was present

neat erti oﬁ. c 8 i
onl EPAPRE IBTROH IR OBTUREHRR Preflgpmapt spRIEh | o
cf u. nL" t ClaangesSin elfenifieed mivetbdiabqirafilb eoft b calighatitiz tdherhoea and
rest of the trial. Bifidohactexa dnptially
ot bl plriban: Sl S MRFRE e Uil by one
2and a ha$ubjdeony(fiztiretibe Tetnthembestdné entpricctzetorta tvhiek tvere iditially
per i n n be un e | uri.ng.the rest .
A g L e R s S R S
ent gowevebdeteeseil &y pmring stdle cad oStheriyinbiotic treméus pafod SRdd4
| og, cf Lon. ., sl A .
[ ncf“gaggfeogg_agé C{"\%ﬁb n%g%gvea ge?‘%wb 8&? efgl{ aettr?gﬁ)o?(rétcﬁﬂemgl %ré%’begmmed ata
t r eaterfyrievepibraugbut thh sudphuatid the eprbindic rpatmaes petrl, et haal
38N o erobBdecreased by one log while Gram negative anaerobes decreased by two log,
Lactobacilli were not detected for most part of the study, except by the end of the
synbiotic treatment period, at 5x10° log efu.mL. In contrast, clostridia was only

detected at the beginning of the trial at 1x10° log cfu.mL”, Bifidobactetia were initially



synbiotic treatnent period. Total anaerobes and G am
negati ve anaerobes began at 1x107 |og cfu.nl"t and
wa@ootiomrerl a steady increase of two | og by thependuedos/001176
the synbiotic treatnent period, Lactobacilli were
detected at the beginning of the trial at |x104 | og
cfuumL't, but then becane undetectable at the end of
the pI acebo t r eat ment perl od.” 285 However, |actobacilli
hown to ¢l Ncreas four and a h at the
end R S SRR D P TS T B 5 T e
~al Qﬁa@%nttpgﬁooeﬁﬂyﬂfbetdbﬁctwmh@h thé %aéhﬂﬁtrﬁcnomfﬁ’ikﬂﬂ log
Clostridia were only 6&? atthe nd. of the

d
pl aé t?‘l%‘d%%ﬁ%?dbaéﬂ thg sk the sypPIRI FepAmapt e

I eMUthGd AuatG moahhgaﬁmmwauda gahﬁﬁ‘eddnhﬂ*nt subject
gl fi doba&t eri a 0

ot abl e“}PEHeIn ofﬁh éaét’f’édm" i} ?fteﬁén%‘ aoﬂa E&%%ﬂwpy

tr eabdmﬁﬁal pﬁﬁ pedomihii® wjbchea@wa udeg.@etsa@mgeoag)al n by
i.ncreased

th d

g o hstbiect &gt 167 ot 4 ey BT B o Ry ected a

per 5RID° logAtfl. ALN add mandedamrehmatha ﬁj&xb?;ﬁﬁ stdrpaitipeod, wlhmh saw 4

re nant su s i.n,the m,Cr o

P o loR St eaf R porcl A e phegia. T ettt PG,

10r eﬁ@ggnmma;xswf@ J\a&ﬁtdeteStedSitQMOts |1<|fg dfii. mm‘ at thsba(gslnﬂejt a8 incibhsed by

25 Subj ect a . enteri.c

05 PR St s o bR breay Bl e S ey Rt ey s

cf u lavkl'for the mw:&'&&edldb)l,atmkmcillbgamined e relraﬁiveqf stdbieclevel of 1x10*

ol Ty RS 15 PR o e G CRRE R s St Brink B2 smay,

anaexepies trrad Gthesynkigixt treameaf;a:ﬁmb h:ésltﬁe%rfu ail. ' SRifid8bacteria

f t t

GRS B B LB AR

t ot &leatBOntpraet, ollg & idecisesgsmdo nnyl tvg cﬁugL\}vhmire & wiashout period

negald Hfang'&? agebdﬁasy t%%&{[gi‘ﬁﬁcdcnﬁ%fg%@ bitde neé&r%%ﬁtg)%&d i

wer e no art Xce t

f
5’232& L%gsuﬁi %“%V@‘b%%gﬁbﬁﬁﬁeﬁ%@o el 5*?*f?x?’%§“vmmludmg
26f u dinrhoea, Bivktipititra altemiting Wiarbodarand mamsnyamm @a@@mc@,zmmg and -
PCT/ e 9064 Dt éé:a Eaé@sﬁgﬁo%fa gf&dai oéféc%'o?s tcgfdl with Dndicating

hovve becane et ect ring t l'ace
tr eabwmof e ymatomomp 10 indicatingratreme @é{el‘ﬁ‘@ &f the gympnteng. Resalts are
vvas '&nga?fé?ieéd QQca?et ofXh0s/ an‘Hq m&ﬁ:&hn@tmdd aRekitl D¢ Ekk%%%rﬁm%to*ﬁi’ and 5

at t eendo th e sy |ot|etreatmsn
per |uas%|catmmrﬁréme severtyt é}wmptemoﬁhanﬁgs i fep ey iEpyS symptoms were

Bbdemnfigkd Qv%'rﬁwgék‘%g m&b?éats FoWRl &Cthe PesEiARUCHsp ﬂa? obi}qlmc oints

faecal m crobi al rofil e of aflatulence bl 0

cr angyesenaoh Rarlinsaibreipingdehiihn 4WaD, Plasphe: treqmaeny PGP (Rshont
fi gpegodlérd( SHRLES tredihent ?M-Qide Slibj&t Fbg Lﬁgﬁn b€arateliofn® subgroups,

aerobes and enteric bac eria \é@re initrally detected
at  dphess- egstirtionand aliFmetingndiroga 1284 spustigtion prpdominant in

Sy nhi@tdagicd wiGAheBRiptddQIthe Gompdly XpeSiae ith the condition.
30 Diarrhoea predominant subjects

Changes in the severity of symptoms for diarrhoea predominant subjects are
shown in table 3 (subject 4), table 4 (subject 5) and table 5 (subject 9).
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15  Table 5 Changes in the severity of symptoms of subject #9 during an 8 week trial.
Severity of symptoms were monitored during the baseline, placebo, washout and
synbiotic treatment periods. Results expressed as + (low severity) to + + + + + (extreme

seventy).
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Subject 3 (table 7): Constipation began at low severity (2) at the baseline and continued

at this level during the placebo treatment period, however became absent during the

washout and synbiotic treatment periods. Flatulence began at very high severity (5) at

the baseline, reduced down to 3 during the placebo treatment period and further reduced

down to low severity (2) during the washout and synbiotic treatment periods. Bloating -

20

also began at very high severity at the baseline and was also able to reduce in severity

during the placebo, washout and synbiotic treatment periods to 4, 3 and 3 respectively.

Crampy abdomuinal pain began at high severity (4) at the baseline and reduced to low

severity (1) during the placebo treatment period, after which it became absent for the
revazinder of the trial. Diarrhoea was absent for the duration of the trial,
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periods, but increased to 3 during the synbiotic treatment period. Flatulence began at low

seventy (1) at the baseline and remained low for the most part of the trial, however it

increased to 3 during the synbiotic treatment period. Bloating began at low severity (2)

and decreased to 1 during the placebo treatment period, however continued to increase

during the washout and synbiotic treatment periods to 3 and 4 respectively. Crampy

abdominal pain was absent during the tria), e)icept during the synbiotic treatment petiod,

when it had increased to medium severity (3).
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Patients were grouped into 3 subgroups according to their predominance in

20  symptoms, as shown by Akehurst er al and Weston et al (Akehurst and Kaltenthaler,
200); Weston, et al., 1993), Separating patients into either diarthoea, constipation or
alternating diarrhoea and constipation predomiﬁant subgroups allows changes in
particular symptoms to be assessed accordingly, due to wide variability among different
patients in the symptoms they normally expetience with the condition. One subject in

25  particular (#6) displayed symptomsunlike those experienced by any of the other patients
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30 the finding by Nobacek et al, which observed that administration of Lacrobacillus
plantarum decreased pain and flatulence in patients with IBS (Noback, et al., 2000). A
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also correlates with an increase in lactobacilli, as bifidobacteria are hypothesized to
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30  treatment period. This may be due to low starting numbers of the lactobacilli in the gut
of the subject, which may require a longer time period to stimulate to higher numbers.
Although the subject did show an overall improvement in symptoms, the weekly
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30( T ipg8r@mbers on RB media and it has been noted that other species of bacteria apart
from bifidobacteria may be detected on these plates, such as lactobacilli species
(Hartemink ef al., 1996). Thus biochemical tests may have to be performed on the

colonies growing on RB media to confirm that they were all bifidobacteria species,
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proi-gt 1 c L. fertnantum VRI-00 BReyalider 1 Table Bowel

Serl_Bg)_pa{_;_e,p,t_g_A_(_and bm zed,.. nulticentre
cr d43%6%%r trial was conduct ed| BibipEePlebpent s to see
t he 6eyeeleCt s of probiotic L. Ter %yg@pwgdwqréaﬁnm@

re strointestinal disturbances
sejezweﬁﬁsl BS. The study was car | @HiobePlagedp a total of

18 weeks (2 WEEKS 15 TolTow Up after conpletiom of the
study) wherein subjects received an active and pl acebo

t r eat menfhis ggyeeiedublepis belengmede the 17174 aeveeld 2evsewn the
20s  aaisfied thomws ROMFEsitIRRAHMEN verified by a medical consultant. The study,

however, excluded patients experiencing gastrointestinal infections and any other type of

organic diseases (i.e. Liver disease, etc). Volunteers were also strongly advised not to
take in any other kind of probiotics whilst participating in the study.
Patient History: A 54 year old, white, female who had IBS since her teenage years.

25 Active IBS symptoms include diarrhoea and bloating especially in the evening., Subject -
1’s symptoms aggravate when she eats food high in sugar content such as cakes,
pastries, and chocolate.



0-2 Baseline 4 weeks Probiotic/Placebo 6 weeks
Wash-out Period (No Treatnent) 4 weeks

w@e@hioza7eT/ Pl acebo This study targeted subj ectBCT/AU2003/001176
bel onging to the '17-74 years old age group that 20
satisfied the IBS Rone Criteria which was verified by
a medi cal consultant. The study, however, excl uded
patients experiencing gastroihtestinal infections and
any . e of : ' ' o ' :
G 2 S AA VB T6SRERal  ne lobih and i he
not evening with &oil Baamyapetlhemtdied dx 6F° YRIGWBopate.whi | st
Dar biGj , in fhe. st Pat | | A _
o1 VP ASB Sl P R ERlenhn 1003 ok ana
y eainghe e¥gningesulted toBSwdy hpwd mpvemerit. fdecesbesrmp faper apdiconsistent

P! Oﬁ{diuﬁlage SERELoA ¥ \tl}i?rint&ﬁﬁy Sf’tﬁ%iﬁﬂ - HowPerEE Yermleniim VRI-003 did
synpt ons aggravat e when she eats food high’in sugar

c onias ptinigire thezgvegihaf $he sympiome ivaen sugardich fuwd avaa taken ingthe diet
200 / 001176 -39 Treatnent: |
cab%d?gﬁgﬁzfﬁﬁﬂé$%%ﬁ@§h1VIII 003 was taken in the

mor Bkangpleahld Bonelityof L Srenituy WRYE 103 fadipsagea symepiul e

cont ai negdy 3 l&syﬂs%‘&%@%tﬁ SRR IS andXTRACRIEn he 828 BATRJRLR treated

Taking 1 capsule’o ermentum VRI - 003 in the

19ror for ¥Ryrsaydis deppptelpgistdQrdha tadpepscand lesiors b aregenifestaipanef the
NOVRHBRNM: cof@RBEVhNSE M Brehicl 102 iheaRd wiil B5t:MeRitn VI B dog 10-

“there was reduction in the intensity o bloatlgg., .
Howklafit periday ineraskapaapyulaRine parputipx@erraeed AL sx iymeredirgon in the

seVRkhdsdar@flestoR€ oS M TRES AR t¥IR RoSIEAN Wal bbld RQApWRSEe of all
~taken in the diet nordid it worsen the synptons.

Ex athibietiq qreampsend pieroid gapams. His f4op eondition Wiy ptans in remissions
1§b3@g§§dgmg@§pﬂﬁmé”gﬁbgy45-55 years old with active

| BS and Rosacea on the face had been treated . .10 far

years byrHpeshdbs WBPwsgfe”fdGWnPWeWﬂb‘Gﬁé?ge torthese Sepififs

t ha&xa@g@;,winfoeaﬁpaédims)y@ﬁos& 9611edRO 6 6 that @B ivihtdA may be
Wil e being treated for the IBS wwth L fernmentum VRI

003°7pYodisd Yy PUeE (P88 day in a gel atincapsul €) the
patient experienced an extreme reduction in the
redness and |l esions on his face due to the Rosacea and
was able to stop usage of all antibiotic creans and
steroid creans. H's face condition was mai ntained in
rem ssions 15 while taking the Lfermentum 003.

Al t hough the invention has been described with
reference to these specific exanples, it will be
appreci ated by those skilled in the art that the

i nvention may be enbodied in many other forns.



WD 2004/ 022727 PCT/ AU2003/ 001176 -40- CLAMS 1. A
Lact obacillus fernmentunz variant having the foll ow ng

w@b@nazi7eri stics: (a) it is a Gam positive, PCT/AU2003/001176

facultative rod, (b) it ferm@nts ribose, gal actose,

gl ucose, fructose, mannose, naltose, |actose,
ms}aimie, sucrose, trehal ose, raffinose, L-arabinose
an itol, (c) it survives at pH 1,5 for up to 4
hour s AldctvbacillaFer nientug vardnhhavfng i@ fovvEng darctedgtics:3,

( It . agat £s i e/ presence of 0.5%bile salts
ag&%ﬁtépgr grgaﬂ??olsﬁl e’ifn u&‘ﬂwfaﬁocdr ease in optical density
of(®D. & feondhisBibofe paladtose, eheb@pinatost emnsdse  maltosd) 1gekat i n

capsul at 25 C it adheres t.o Peyer's. Patches at
gr eat &1 r%ﬁ]t"lﬁsaehsﬁcf?éé’ ér%%‘tfeﬁ%j?m??& L-pratifigse cﬁlpﬂ?nl‘tf’ﬂ g
pathogemsiveoitipHblys for dip toeldfouartithgdess &t growdfdf ac nobitlaiyg
tri gggri ng an i nmune nodul ation; or a conponent
theredf. 2. A Lactobacillus fernzerztuin variant

add)r dipnpagatesdh tie predenceba) b bilessaltcht 32 Cirasitingsn asMbérbase in

003 ( ' ) 2/ 31074). 3. A conponent of a
Lact o%@?ﬁf&ug{}fogﬁﬁé%hz variant according to claiml1,
wHe) eitrs dablavinorponldn telatn capsolek bt 261Cagnent , ext ract,

segr et I LI o ! [ oA i ti.on,.

c oy 1 ahedlio Pl bthe; HRRRDRRL 10 e hef PERRRs eiiipe o
to chathagensiboty by diet antaganigtio affevt amdifbydriggrring baimishing s
fermepfipMgri ant according to claiml or 3 and a
pharmaceutically acceptable carrier. 5. A conposition
acs aceimpegentdheedodi m 4, ftirther conprising a prebiotic,
asnony zj sl ' t .. L fibre. or.
2 B B il lokn O ERARERN i1 Rl b Bl

accor YRhE0} @ccersianmooMalaIErh the prebiotie is inulin,
a3 esAscb@mnengafa%gggb%ﬂqu}ey&%@%ﬁag;agcg,m-ﬁg Sg 2

bet a- gl ucan. 7. POSItl on acgor to claim
wher ehereinsd poraonentiica qel fagmentickirast serrgion oppyrifisd e

st ar Chonopdiet @- gl ucan. 8. A conposition according to
any one of clainms 4 to 7, wherein said conposition
cnpr PSe@resiipa ceraprisingsf Laciebacilie fevmensir varisnt aseording tam

vari aglhims 1 or 2, or a component of a Lactobacillus fermentum variant according to

claim 1 ot 3 and a pharmaceutically acceptable cartier.

3. A composition according to claim 4, further comprising a prebiotic, a non-
digestible dietary component, dietary fibre or a pharmacentically active
compound. ‘

6. A composition according to claim 5, wherein the prebiotic is inulin, a resistant
starch, an oligosaccharide, a gum or a beta-glucan. |

7. A composition according to claim 6, wherein said prebiotic is unmodified high
amylose starch or beta-glucan.

8. A composition according to any one of ¢laims 4 to 7, wherein said composition

comprises live cells of the Lactebaciilus fermentum variant,



WO 2004/ 022727 PCT/ AU2003/ 001176 41 9. A conposition
according to any one of clains 4 to 7, wherein said

w@ o037kt on  conpri ses dead cells of the Lactptymavkdosa®o1176
fermentum variant. 10. A cofBosition according to any
one of clains 4 to 9, inthe formof a tabl et

! ¢ ace
G208 SeoctRutla ace BB i She of L £ YIRS et
accor dPEprisesdest spltnof e Lwﬁelmenllnsﬁamktmapam tion is in
ey, T Y EBfpbsitidhn 1 F t0 goné%f% 0540l Ptndferto g? {%318

cl aim 10, V\hereln sa osi on|S|n
a foo&aﬂﬁl"'@dl%‘tdefa pBte, mldmmdcf@wlaum,dmw slipplgment o Feaiim
12, whgyagitn said food product is a dairy or
dal ry-based food product. 14. A conposition according
cl & mpesitigisewing Slaimd Srivfsssin jasheompositiont i & the foem of
of aahdbgyl d formul ation. 15. A conposition according
to cI aim 10, wherein said conposition is in the form
2 2 Adiapaitersaspistisriaplaim 18, wharsiresldodmpositirie insie forg of
and/ Ok fdoi@adald a gastrointestinal disorder or

sy.npt thereof, conprising the step of
01511) %&@PP%@“&CE%@%@&?@W Il Zaviersiny saidrfoedprodust is ardwry or

accor daﬂ@goagéafgb@[brm&tor 2, a conponent of a
Lalato acillus fermentum variant according to claim]l

MO NS cliema b9 ¥hargin seideappesiéonds indheforns of
4 to am@udr@malaﬁng ect in need of such treatnent. 17.
thod accordl ng.to claim16, wherein said
c&npoélcf’ﬁ“B?f" o i el 40, Whprsin spid composiionss Il form of
'accorddﬁgrﬁmpﬂb@eﬂm 16 or 17, wherein said ,

g ttho%tlnal disorder is irritable bowel
SR SREPHoR o KR A fpeNo  GseRiostiaslAbsoriser, srpons

bl oat thatgof ccfm;atsulgme:p oamﬁﬁmstsﬁl ELRIBY s f@bzg%z
pai n, S |Ao§t| oi; %r | sease, 19:
hecor i 3 B SR b 6150%903?%f ﬁf@cpéaq’@ﬁfﬁm@mnwa@@‘t d
gast r aicartiing ta elaitn 1 6435 Or i@ mpbssiohabGdadn vﬁm afly B JTRBBAS 4 to
20. ﬁg‘qath . cco%fg g%&é?{ claim 19, ereln said
gast r 61 R e PIeRAR AgaQ edigettaused by a bacterium
Vil 7.usA orethod atcordin, to 2lkim £ mae@mdmaemmum if dnfhiatbrda 20,
wher eérguysal d bacteriumis Sal nonel I
18, A meﬂlod'accordmg to claim 16 or 17, wherein said gastrointestinal disorder is
irritable bowel syndrome, inflammatory bowel disease, diarrhoea, bloating,
flatulence, abdominal cramping, abdominal pain, constipation or Crohn’s
disease.
19. A method according to any one of ¢laims 16 to 18, wherein said gastrointestinal
disorder is caused by a pathogen. '
20. A 'method according to claim 19, wherein said gastrointestinal disorder is caused
by a bacterium, viras or protozoa.
21. A method according to claim 20, wherein said bactetiurn is Salmonella,
Escherichia coli, Helicobacter, Vibrio or Pseudomonas.

22. A method according to claim 20, wherein said virus is a Norwalks or rotavirus.



Escherichia coli, Helicobacter, Vibrio or Pseudonobnas.
22. A nmethod according to claim 20, wherein said virus

wo sooa/odyeal ks or rotavirus. WO 2004/ 022727 PCT/AU2003/001176

-

PCT/ AU2003/ 001176 - 42 2342A nethod according to
cl ai m 20, wherein said pr otozoa is Crypt ospori di um
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ooy ot ey Hun LA Sl rtp DRl

surf aEémwn@HaoGtar@ynpommeer eof , conprl sing the step
frgad '

L o4 oA RICE! ek Rl B ol IR o misogelonrfie andion

to 2, sxanptempiberesfi canfprising Lhasmpwaadxdmmmﬁgenreﬁmlwnmoum ofa

vari aﬁ&ctcﬁﬁ?tgy&%ﬂ%n u(Bz %Qit o%rdﬂ:lrg igs lf*l ]5% %,: %ngn?@ : Itogﬁ

accordi n
i n nebert Clél&@ﬁmm@atmm acOQ@mng pleitthbor Raor:mcﬁhmgubm

cl ai m2grgingh @E@O@eﬁﬂlﬂm%% %e&czenggg ﬁ?P Eémcnt

dermatiti s or acea
f @+ nédmiathed agenrding o chiss &4, dqhnlglmsatddisamm it ecrem3, at@pic

COWOMEﬁtﬁfor?ﬁsk\{%Qt obaci | l'us fernmentum vari ant
claiml or 3, or a conposition according

di t
? gggg‘ﬁ%‘% lgﬁfomcdluﬁﬁf et vatisgt abeorditghie chaim i foaliaur e of
a  MegingRABRbS PJctprﬁll dv i @:Earm?rg Rrax?aﬂgécf%rdﬁ% % 85}}1‘1 Io& 3 or &

gast r ol nt est i nal disor
sur f atEPRGPILR p5erding iq mpwff clajips 4 18 Ifefonthd rr@nufacture of 2

sti Wlh@dléaﬂ&n%ﬂ@e REAGLE 51'1(96} Fdberdion YRk gé%from %&1?&1‘

the st.ep of = adm nistering Lactobam nen
vari a fOI%GS?@P?@altSb‘f‘é’PaﬁWPmtﬂéﬂFeoﬁ conponent of a

Lagt Oﬁmﬂoh%ﬁstfnﬁﬂi{ﬁ?wm Mddhicabt m%ﬁgwlm hanghlek@ be
or 3 or a osi tion accordin an O

4 to Aepinistgring achagioBeqiiis ferveian &magwwrdmg tealaieartto 228,
A et daghomdnt mz&%&@% Zéﬂmbﬁzwﬁ m&a&madﬁhg% 61431% 13&%por%f

adm ni st er,i,ng Lact obaci | | us fernentumvari a

accorfrRGHHe RFuring © 4% o of glagisrfhigiérie agebiget in need of such

Lact Ott‘:haﬁmdntus fermentunt variant according to claim |
conposition__according to any one of clains

OE% 0 &BﬂethPS uiskegilane TNy Semmerisire E: ﬂ@am@m:gazg A

met h%c%aézm%ﬁrﬁﬂuﬂ vﬁ'hntlsct:df@lﬁ {EIRRNSE 2 e[‘co?n ?{:
conpr gc the ste adm ni ter| n?h a LaCt baci us

fer 'Vﬁﬂ‘?r&ﬁ'fﬁe'aawam dipg tocqladinrh ar 3¢ ¢ azomposition
conp Qid&ﬁﬂm@ fo aa bﬂ&&f@t&ﬂﬁé 4 doll§ the @lﬁ@&t AP s treatm t
agé:or &lgao ﬁé'h 3, or a nposi t1on accor ng
Findycing sy s IgEponsedn %S%btﬁﬁ}, SeEPISine theer ot
such adini@érngatLaocObhcilbs PRhHOG: kiahthBidRdihd REAAE g5 h
of a c%%tp(f)l&%{i oFa L%gppaczlls wjnegmc}nrt]u%z Vsatngnt ag(fzordmg toclaim 1 or 3, ora

composition according to any one of claims 4 to 15, to a subject in need of such
treatment.
-30. Amethod of inhibiting the growth of a pathogen, comprising the step of
administering a Lactobacillus fermentum variant according to claim 1 to 2,a
- component of a Lactobacillus fermentum vatiant according to claim 1 or 3, or a
composition according to any one of claims 4 to 15, to a subject in need of such
treatment.



adm ni stering a Lactobacillus fertnenturn vari ant
according to claiml to 2, a conponent of a

wahawdokxe? | | us fernmentum vari ant accordi ng to BCEHADRI03/001176
or 3, or a conposition act¥ding to any one of clains
4 to 15, to a subject in need of such treatrrent WO
2Qp4/ tod 4
m)gu 'gt%%%g |°§ggég@hlt%ggﬁ{lﬁgcr oégcsmbc?ls §{tﬁ&ga3 it esE’i nal
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2, a cohponent ctobaciTlTus tTermerztu

var i aaspording &smlﬁmrig)r13cpr@|calinmsmomacc@rdmgto anscmv;ﬁslahmsoqrto
accor § pl, &GealnRA8 Aly Gt ¢ 1O to a subject

in need of such tre Use of a Lact obaci | | us
f &4 neAte iR bach et ingieeriimigrian aconding t cleim Ror 2 2

COMPORERbnAl ofh LAEbORAR Frhbiturh SABERLHARE 10/ iAW 3,010
according to claim1l onposi tion accor di ng
t o arfPMpREtiGraceqrdingiy azw PEF ofslaim&ﬁwtlﬁ,efonmm;,feqﬁwe otf a
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