-1 - Probiotic bacterium Lactobacillus fernmentum
TECHNI CAL FI ELD The present invention relates to

vari ants of the bacterium Lactobacillus fermentum 5
formul ati ons of the variant and conponents thereof and
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gastroi ntestinal tract gradually changes until it
beconmes simlar to that found in the -2- colon,
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and/or treattnent of gastrointestinal disorders due to its advantageous ability to colonise
the gastrointestinal tract, Further, th-is variant bas advantageous immunomodxilatory
effects, which ogeur both local[y in the gut and at mucosal sites throughout thé bédy via
t?ié commaon mucosal imume systent. As 4 result of the commonality of the mucasal
system the variant can also be used in the prévention and/or treatment of ofher disorders




the common nucosal immune system As a result of the
comonal ity of the nucosal systemthe variant can
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Proceduses for preparing suth fragments, extracts, secretions or purified "

- components are well known. For exariple, the cells can be sonicated or the cell wall
tself can be physically disrupted and/or the cell comtents collected. Whole cells canbe




30 . Procedures for preparing such fragnments,

extracts, secretions or purified conponents are well
known. For exanple, the cellg-can be sonicated or the
cell wall itself can be physically disrupted and/or
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extract.s can then be fractionated if required.-
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 colopisation of the gasirointestinal tract with inappropriate orgénisms orby
inﬂammétory and/or autoimmune mechanisms. ‘
Preferably, the disturbance or disorder is the result of colonisation of the subject’s
gastrointestinal tract by a pathogen. Preferably, the disturbande or disorderis the result
_ ofakigh pathogen, load as hereln defined. More preferably the pathogen is a bacteria,
vigxs or protozoa. Most pr_efel_'ably, the pathogen is Sabmonella, E. coli, He!z’cabacter;.
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variant as defined above, a component of a Lactobacillus fermentum variant as defined

above, or a composition as defined above, for the manufacture of a medicament for up-
regulating IFN-y. Disclosed herein is a method of up-regulating IFN-y comprising the step
of administering an effective amount of a Lactobacillus Jfermentum variant 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.




above, or a conposition as defined above, for the
manuf acture of a nedi canent for stinmulating IL-12
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conponent thereof according to the first aspect, or a
conmposition according to the second aspect, to a
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aspect, the invention provides the use of a
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the manufacture of a nedicanment for inhibiting the
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step of administering an effective anmobunt of a
Lactobacillus fernmentum variant or a conponent
t hereof according to the first aspect, or a
conmposition according to the second aspect, to a
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t he manufacture of a nedicament for nodulating -~
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Di scl osed herein is a nethod of nodul ating indi genous
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- In the context disclosed herein, the term “component” as it applies to
components of the L fermentum of the invention includes but is not limited to cell
fragments, extracts, secretions and purified agents derived from the bacterium.

. Unless’ the context cleatly requires otherwise, throughout the description and the
clasms, the words ‘comprise’, “comprising’, and the like are to be construed fn an
ihclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the
- sensc of “including, but not iinﬁtcd to™. '
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week trial. Microbial profiles monitored during the baseline, placebo, washont .and

synbiotic treatment periods. Results expressed as colony forniing uiits (cfw) per mL.
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Lactobacdlm Jermentum VRI 003. The present invention also provides a iethod for the -

~ prevention and/or treatment of a gastrointestinal disorder comprising the admindstration

of a Lactobacillus fermentum variant or a component thereof, of a composition
comprising the variant to a subjject. The variant can be combined with other agents, for
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pharmaceutically active conpound such as aspirin and
statins. The nmethods and conpositions of the present

i nventi on have been devel oped for hunman and
veterinary applications in the treatnent of
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Cl ence and Practice of Pharmacy"”
'i%ggl%hﬁg&%“f " Co, Easton, PA 18042, USA, which
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of ways, for example in the form of a tablet, a capsule, 2 liquid, a dietary supplcment, a
paste, a gel, a food product and the like. Other formulations will be readily apparent to
one skilled in the at. -
 The bactecium can be used in fivod or drink products or can be used in combination
with other food materials and food components appropriately in comventional mamers.
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-10- Preferably, the conposition is prepared as a

dairy or dairy-based food product with or w thout

ot her conponents that arc routinely used in the

production of such dairy products. The conpositions

of the present invention nmeylal so include known

aﬁtt' oxlyd%gts, 5 buffering agents, and other agents
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i tﬂ%g@&‘ﬁeéﬁﬁyrﬂf’%rﬁcé’?@“‘%ﬁ YHip thegatiey ingloding piethylpataben,
propylpataben, benzyl alcohol and efhiylene diamine tefraacetate salt. The composition
of the catrier can be vatied so long as it does not interfere significantly with the

+ - pharmacological activity of the active ingredients.
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-il- The nmethods of the present invention conprise
adm ni stration of the Lactobacillus' fermentum vari ant
or components thereof a conpgsition conprising the
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Variant VRI 003 was a catalase negative, Gram positive rod which produced gas
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confirmed to be L. ferrenium strain according to the API catbohydrate kit (50 CHL kit:

Biotuerieux; supphier data base and database with a certainty of 99.9%. In particular;
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glucose. It was broadly identified therefore as an

heterof ernentative | actobacillus and confirnmed to be
L fermentum strain according to the APl carbohydrate
kit (50 CHL kit; Biornerieux; supplier data base and

dat abase with a certainty 0f1299.9% In particul ar,
-12- sugars 5, 10,11, 12,13,25, 28, 29, 30; 31, 32 and
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5 808 Bl b B MR DU AL A O 10 Var] ol

ot her br ot ults 1Tnawvls ot h when grown at
6 Geowi imBsethobi ¢ conditi ons. 20 (iii) Resistance to

P rain VI1] 003 gro

I ré ct%llﬁtgG B??géﬁce 0 8{1@55&@%, “@ b%qgi% %f’}vm gsacft{‘?gﬁﬂil?nmm\i\g
g @jvissoumdrah whithemowoat SREClin atabrobiOraidiforand t he strai n
(mmggéggmgﬁ@%&bl cally at 37 C for 8 hours; (iv)

Survival_In | ow_pH environment 25 VRl 003 from
251 shewn mFigrob kirkia YR3 88k ergesintiii presciive dfRSYoamit (ot 966ty e

s st G el W G,

~_haryested
| %ﬁ%’i&@ﬂ%ﬁé Eeﬁw%ﬁow&s di | ut ed in Cark and hubs buf fer

susied id Bw respectively to give an
(ggu cal densﬁﬂtﬁmﬁé‘(’) 4 (correspondl ng to 1 x10%

37@901 glypraol stacL was passaged tmcc in MRS broth before use for the assay,
Qn day of assay the cultures were harvested from the MRS broth by centrifupation at
4000xg and pellet was difuted in Clark and Lubs buffer adjusted to pHs 1.5 and 2.0

. respactively to give an optical density of 04 (correspondmg to 1 :*«108 CFU/mL) ‘The
 survival of tho organism was deteniained by serially dllutmg ahquots taken hourly over 4

30

hours and spreading 100 microlitre ahquots on MRS agar plates that were then incubated

“at 37C anaerobically for 24 h. As shown in Floure 2 L fe:nnenfum strain VRI 063

showed better survival than L fermenmm strain VRI 002 which decreased from log 8.75

- cfu perml at pH 1.5 to log 4.93 cfivm! over 4 houis.
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survival of the organismwas determ ned by serially
diluting aliquots taken hourly over 4 30 hours and
spreading 100 mcrolitre aliquots on MRS agar plates
that were then incubated at 37C anaerobically for
2411. As shown in Figure 2-13L fernentumstrain VR
003 showed better survival than L fernmentum strain
\/(VDCﬂ@@Eymte(ﬂtulﬁﬁdﬁmased fromlog 8. 75 cfu per nl at

?:l;r é%ﬁ g%at‘%qéﬁpﬁi Pé‘ﬁ} ﬁ@f’?)ﬁgl%,&:)ﬁtué&ﬁgh oat Oh}’dratcs

- cthe b.@rvydmat WRI003 donkituititiee, Mﬂ@lf&eﬁém B ttem styain VRI

. the.L turn VRI Q03 could utilize,
SR WADHOLR VAR ok taion. oo seeraon, YRY 0008 s
ilizethedollowing seeacs as defindddl inR BumAhiRiy YRIRUT S

fﬁ?‘r}ggatlon VRI 003 was able to 5 utilize the '
| ow ng sugars, as defined by nediumturning yell ow,

Gal act ose d ucose Fructose 10 Mannose

@ se Lactose Melibiose Sucrose 15 Trehal ose
I'nose. VRI002 was able to utilise all the above
5!“0104*93 time, except mannose. After 6 hours

tion, both strains were able to slightly utilise
G uco Na Te. By 18 hours' incubation, a change was
Milieseved i n the mannose- cont ai ni ng area of 20 the
Blckdsp fromwhich it *as inferred that VRI 002 was
utilizing mannose, but relatively slowy. By.24
Melhiose i ncubation, it was clear that VEX 003 was
SHobokd zi ng the sugars L- Arabi aose and Mannitol. VR
002, in addition to these two started utilizing extra

%, -nanely, rhanutose and N Acetyl-d ueosa, e, 25

ke, 48 hours' incubation, VRI-003 strain had
utilised all the Guco Na Te; while the VR -002

V1002 Yasrblp to piilpsevditye abbeginthisitivad, bsapt manose.
After 6 hours mcubatlon, both strains were able o slightly utilise Gluco Na Te,

By 18 hours’ incubation, a change was ohserved inthe nmnnose—contanmng area of
the strip from which it Was infered that VRY 002 was utilizing mannose, but relatively
slowly. -

By 24 hours’ incubation, it was clear that VRT 003 was utilizing the sugars L-
Atabinose and Mannitol. VRI 002, in addition to these two starfed utilizing extea sugars,
namely, thamnose and N-Acetyl-Glucosanine.

Afier 48 hours’ incubation, VRI-003 strain had utilised all the Gluco Na Te, while
the VRI-002 strain had only very slight utifisation.

(vi) Adhesion of I Jerntentun: VRI 003
(a) in vitre adhesion to Peyer’s patches
Radxoactwely labeled L fermenfum VRI 003 was incubated for 30 mins with

Peyer 5 patches in vitro and level of adhesion was quantified.-As shown in Figure 3, VRI -

003 exhibited enhanced bindiing to Peyer’s patch cells compared to other strains found 1

. the lab (L4, 1-L. acidophilug 1, LA 2-L.acidophilus 2, L. casei and VRE-002). As the
Peyer’s Patches act as the sampling site for the i ittavne system in the guf, This enhanced -
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(vi) Adhesion of L ferntentw VRI 003 (a) in vitro
adhesion to Peyer's patches Radi oactively | abeled L
fermentum VRI 003 was incubated for 30 rains with 30
Peyer's patches in vitro and | evel of adhesion was
quantified. -As shown in Fqure 3, VRI 003 exhibited
enhanced binding to Peyer's patch cells conpared to
oadhemonsdfmakm&m&m&ﬁin VIRT 00318 tHe PRy et Mathhds villl 1640 R tnl cHBanded
L. ac'q?%rﬁ g g’é L.casei and V-RI 002). As the
Fjeﬁtym% gdech ofthis st e “sanpling site for the
i mune systemin the gut. This enhanced -14- adhesi on
ferne n VR 003 to e Peyer' s Patches
0 ol sttt i bk rmensnns 008 FRARbn Dot of
t hi SIMrﬂﬁltmchafdabenE&m RbdhaiiBl bfdiachot U b Haiches, the £

s Patches. 5 In _order to

Paye
LR e e i e oo Bt PipGstgazymes and
Mapérmdﬂ?atod@aﬁmn& etker pélpdatih@iicloT protehhs xﬁer&\ﬁ{vﬁved in the

treated prio he adhgesi on as W th ot ei nase
RER 3t G RN el B e S R S oy inbeese herioh ad
ﬂimtqf@amhm ibe[ﬁg Béunp bpmec»r?,s:.n&\wnemmlmlm theleRiridamular

ﬁglyé%gerl o"aéﬁeé“} gw&&%ﬂ%@k oy Q‘F‘E%’r%\n‘@‘t&qﬁ’?“’ The -

WbdhhMthheﬁm‘gnzbﬂumdclbmﬂhlpmﬁﬁ{ase eﬁﬂ'axﬁﬁﬁﬁﬂjddbﬁrc&sﬁat

(

i B g ol ko S5 B e i e s

Fw@amn bemmrﬁb@mm&mnﬁﬂiguiﬂcmﬂylb%c%m e bdid ® tho

Cr achnent, .t hus
SRR (o o S IS L Tt Rl o R oo of o
mh@tyl?agbeuﬁﬁmtylht thd1Beyer’s Hatuhtdvariadetl wallaldfacs of R Egermentim

@ﬁdoﬁ‘:ts could significantly bl ock binding when added
to the tissue prior to the addition of the whole 1,

. e
FablabRffertrotalkgsal ad mmmn@ammwwemmm 005 and

Isgg%rq fd D] r the Peyer's Patches on the
tp%tcwu sﬁba% atkég %%re?ci%e Lf ermentum VRI 003. Tabl e

1. Fffect of chem cal and enzyneAdkesiondadexe(®i)S of L

f er mer VUIEA"RE 003 andWW
adher ence. Adhesi on_i nddS e, L f YS¥ERT BAfFAR

PBS3nlFeyer' s patches PBS onbyiol(3010. 13 1004106805

HEIERIS Per i odate 224 GBISPI 64 245, chOTRdIr %2

_ Trypsim : 48.69+5.22 60.81+0,38

Periodate : 224.08421.73% 64.24::6.60
Jodate , 108.5942.80 69,54+3.69

. Buffer ) © 100:0.84 100+12.50

Cell surface proteins (Syg/mi) 48.15%10.23% N
Cell surface proteins (50ytg/ml) 46.14+7.91% . ND
Cell surface proteins (100ug/mi) 42.2346.37%% ND

* Adhesion index expressed as a pércentage of the number of adhering bacteria per mg
wet weight of Peyet’s patches. Adhesion fo control Hissues represents 100% adhesion. -




| odate 108.592.80 69.5443.69 Bufler 1000.84 10012.50

Cell surface proteins (5g/m) 48:1510.23* ND Cell
~surface proteins (50ggi . m) 46.147.91* ND Cell

surface proteins (100g/ M) 42.236.37** ND 20 a

Adhesi on index expressed as ia-percentage of the number

of adhering bacteria per ng wet weight of Peyer's

pﬁ)ﬁ@mxpmm;&lmniﬂstmdmﬂreﬁbm&m&ﬁMEBhdr mw&%ﬁ&ml\@f&%s

d tandard
o e bl el i B Moe % 6 St BrPom s b b he
Pipladeddn fedission wene pre-treated with the varl ous .
t tAs ded dh
- asea SRERBoRl b RSB oo A RSB phariad s ok |
5 ;ﬁ’mmv@)ﬂoﬁadisenﬂimcﬂhethhcdﬁﬁaﬂil llﬂalﬁzﬁmf IMRJLIQ@3
Motel g1y fL t
%%%%}g?/l ous ;/ﬁ%ﬁé%rﬁ octycrt ?i‘ﬁm%rslbos“[s e%@@? ms
Piprechlatss twotvollveall prateitts lagd mmmtes uiﬂreﬁﬁtﬁés&h%ﬁa hmﬁbéir er I
{ {
S R R S R S T
- E9rsthedion todiuman drtpdinnlmutobds (Fl gure 5) (c) AdheS| on
t t-aki th
10‘ fermm as-a fL:}%leze- ri ec?eg \Rggbs'%ﬁ cﬁ’“gaeéc pﬁape&lle(log
- -&8h L perelay fop it daye)wete pndoscopert ahd i bibpsydtalsen ronethe wall of the
t
SAPREARRCTR bod s et oR Rl oG B Wb St e
i dated o5 MRS pggr B isolation ofditharing dhctohmdlln] Predsblaal VRS
|
_ PORbeclRE bR B A oy GADEL L e JAE SRR e
15 speeifieiutibediesvRi 003 using VRl 003 15 speci f| c
@0 ERQE LB ferkbirik v%&fogfg. R PhARRRERS VR 003 on

rmunl tﬁ ar anmeters € of L fermentum
@ Phresolecss ol defermotiag ¥B1 Eﬂi’n@ mamplmgder i ved

(Tla](‘:?grent concenrtgraﬁl Q% % %Et daJ""‘ %W%?m
ARfFRiEatiops efdfrmientvn VRIIOPS £y Gs‘mmrlefémmm VRROU3giareeithat
2 f
0 ggzgigh@fmﬁpﬁﬁ%&i@h'(ﬁmhﬁﬂ@ﬂfgg%%cﬁﬁ 2“% %Isdéll@%é '3 gréig’?

G%m‘ﬂw’&éﬂo%éﬁs@éﬁzﬁr om Figure 6, there is a
conessh :)gide@ﬂ'oﬁlw BreflSp Qggtt?o@%tﬁu% fe %ﬂn@déﬁ%ﬁﬂ? e by
o P e B L raeropage Uincirh patsiimuiion, i iabioghes that
. wex@lsﬁﬁﬂlhfedtﬁvit@ ﬁw%ﬁgh@ dohGhirkioh BRI E%MM TR0 or L
25 fermemum VRI 003 produced significantly greater IL-12 compared to the macrophages
, .tﬁlat had received the Jower concentration. The levels of IL-10 produced by the
macrophages in response to stimnlaﬁon by L fermentm VRI 003 was very low '
- comnpared with the levels of IL~12 produced,
B This ig as expected as IL-12 and 11-10 are produced mutually exclusive of the other
30 bymacrophages. The level of IL-12 prodaced by macrophages is believed to play a
significant role it determining the immmune Fesponse dxrccted against an antigen, The
. presence of IL~12 in the local environment of the gastrointestinal tract dendritic cells
pﬁma T cells towards a Thi type réaponse. This date suggests that & higher doses L

—l
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25 fennemwmn VBI 003 produced significantly greater

I L-12 conpared to the macrophages that had received
the | ower concentration. The levels of IL-10 produced
by the macrophages in response to stinulation by L

fermentum VRI003 was very l-aw- conpared with.the

| evel s of IL-12 Produced, This is. as expected as
|fermteptuge ARI003 B the shiliiy Grhkeﬁ%d’ﬁﬂrirmaé $yyte@tedatds AFh1GEsphide,

%ﬁ Aat thﬁq e TBES e?%&?ggrsﬂel golﬁﬁ)g& éofgfg'feaﬁzfnfzﬂggﬁﬁ)? ! (r: g F e

(\é macr Ophages s
1(h) et pid ﬁmng:t&rhé’R]]ﬁﬂﬂmnImmﬁeilmméteﬁ'ﬁmt\&ﬂ)-agal nst an

| 'gﬂf/:?‘g%%n Cor res 5‘5’(‘1?’ efﬁlaé@%‘llrféﬁ %‘é‘rﬁ'&flt‘tl c

detresum VRI 0€3. The ﬁﬂndes’fet@m&ﬁ&d a mmﬂt Mﬁt@pd'ﬁ& PSPMSeRs antini S

-16- fermentunt_

T ests.that, a_hi gher doses-
V e%dgé%geﬁeﬁg"‘%aww& a5 Hefhine syst em
ot O\NHBAiEiBfadealwd*e&Wﬁﬁnmst@ﬁd withatx foMEBUsou

ffect ap.is done by thoL fernentum VR OO
? "’%f”f i@ g%’ffgip ?%’F&WPMWW%WW were sacrificod on

- paré I’@ﬂtﬂiﬁm& Bej@t’y 9atcl%€\h5f‘e(bx%éaeanﬂ\ﬁﬁzﬁmﬁ ters measured.

5 fernmentum

3%?1‘%? b eg' %?@é g ot £ “Séa%%?%smqsf for Lfys leads to

' ﬂlgﬂm@mlﬂxﬁanc&[)w&m2 HyheFey e éﬁ&%ﬁm‘ﬂﬁ’é@to%éoiﬁg

ters neasured. BALE/c m Cce were
TR AR A R A i UL A —

I IYEIGUMOE sheRk tﬂ@ﬁe&ﬁ& L ?‘er%z‘:’zﬁm vffelmbf e#d nm s%&n&@&&‘dcv ed

‘PBS, he mce were sacrificed Spl eens and

Ol o ol Zcd o0 el of hbumsestpm VER Bfed mice

WeeSMRAble 10 I O
Jer m%‘ﬁm ondSLIR R AT B! 4 M Therb RO Mbaflp be

ﬁ’éfﬁ’@ OHAY npife mflze mf ap@sme usfemtl stirgulates
. Mﬁﬁzﬁﬂmit? ahP BRI Fop |mo %’ dtfdbens.
n_used in the exp erlne Anot er st |n o?

St.r
- (i} ﬁéﬁ'@g’rﬁf flrEFfeﬂﬂedFﬂog'lﬁeeOBEmwamﬁﬁ%I 003edi ng L

f
er ARt 98RowéfRhat YB3 003 leﬁﬁffgﬁgﬁgeq@ﬁ%uaﬁﬁagﬁg \g{éflne

e[?el the spl een.
“ea lﬂ*‘éf?( WﬁFWf@éﬁwﬁ& %ecta@d\ﬁf@r@ at3padad8Ce to
(‘mpmteeibnm ce (which had been fed PBS). Therefore oral

W&hofL fern entum VRI 003 in normal mce in the
bs SHPY S99 wqthﬁma}n@ﬁst@wwwétr@gm%ewm

‘ reqntiﬁiterfb:t thie aoﬁwl FREHORRT 2 pkobl e sHRN H{twﬁ?&%& fIRt ifi$ 2 RARINS

T WA M

: caabtmsd, hatestm Qgﬁgrbﬁvﬂ@ﬁﬂm@%c@,rah?!c&&ﬂ@dn? kmge! atin

aCthIt

20 nb d t t
i QISBlEs Bt gt e i boantoibofiest. s ianaVBO0S qolaggset tho

 huivian lpeniviViide @b a0 ARRSH Qo & R@NARrhe human

(9&1&&]0!}“%0%&‘&&?& tract I1s not a pre-

Front in vitro pathogen inhibition studies if was apparent that the siram praduces
mctabolxtes fhat inhibit the growih of a range of potential pathogens, both Gram pegative

 anid Grati positive species inchiding numerous strains of Escherichia coli, Salmonella

typhimurium, Clostndmm perfringens, Clostyiditen: difficile, Enterococcus faecium,

- Enterococcus Jaecalis; Candida alblcans and Staphylococcus aurets..
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requisite for the active function of a probiotic
strain in the digestive tract, it is a desirable

characteristic.; If the probiotic strain can adhere to
the-gastrointestinal tract epithelium it 25 can
colonise, i.e. establish ard7zgrow within the tract,

and continually produce netabolites that may nediate
t he BEfwhi islahg tebé batnd bF hey paatcuRnbedhtlis 0acdol, @Rias es

- PRI G ol Rl Retnaale el sab ol

\Waph B pagtivedeipradub doive msﬁtgﬁrﬁﬁtdﬁ to\rfmgr&@ﬁ@fﬁﬁtpaﬁbﬁn :
e, :Si: ; U, .a0.net abol i tes t.hat i bi,t the
oS I SRUEGES T SR lR) PP ooty to G ey o
§eigeanisiic metshelitGrean ?ﬁ @mllfbd ¥o® Dﬁlﬂigilﬁﬁaieﬁﬂér lmtﬂghlgfompeunds;

r ' of, Esc i chi ola. Sal.nonel.l a .
U Ren Qo bt M b el R o] Py e
- R 00Z agast A gerobbonsumithbpes, namely adirbe pAReoGuBure assay,

A e e T P P

. weddlani sm of action, for a probiotic strain to

ff [ 3 h bj ect f t.h f th
o S544EL Yo DO ke BRLOOET L0
WRngATsint inesuli ofthblactbycitio: thiveregrataidwith tht pahgehdod e

i o200 D whj ferred. t .
Lo DB Rty IR o e BBV B et oy o
W%Mp&emagenﬁsmffmemtmm this irethotl ke VRI Ofi3twas co-

- R AR B pa RS A Rk T B S ol g 3

eval uat e

eawaraigd afier 24 hopss. dhe semefithoatsveaned toqamsitythe extentef t
wigitiép.Co-cul ture assay, broth culturing in spent
culture fluid fromthe Lactobacillus and an ani nal

chaledpighitoryesiity ofsraliNGRINN} wat algpl cxsmpinedohiotoning whetbet
IOt AR il el e IR B 1 PRIOR B oo U,
“&f‘{“ﬁfﬁ ifscts deterirde Ahe basterizhrpent sitiuge Bid 0FEREMIevasfeolipotedt h
_a’*éﬁ‘*’*“*?ﬂ%ﬁ???? ip ke ) BRI BB Rl Bt B
8,0%9: r?@“ﬁﬂ"gh fEtelesiad bymyan pathoss Saswiadiein thewbsenceahdwi t h

: plemcmtm;afsw rBtehth@itidd t&&%ﬁﬁﬁg@t&g?%g%u%‘ggds h d@gp! e

a,ﬂo%gn cells 15 enunerated Sl ze
m@ff{._ iHeed Glier strilised spant egtugn find preyentet] grosw of the pithogens, the
dialitdd ek HibHEd bddigiokaRd &'J&éﬂfa)é b%&%&%ﬁ%ﬁ.St rain VRl 003

was, al so_exam ned to determ ne ether | ow and hi gh

o FERNHra Retheren inkibition Fudiesit whs appasent slot thio aleaih produces

e A Rl
T O HITUR BOSYHE Sprgte. BheaisRIG03 podiicad beth jovcandpighrdslesuldrh

30

mRbTeS i RBIWRHG D aiie 8RR ploBiin animal challenge studies. The
oral administration of the strain to mice challenged with Salmonella prevents the
observed weight loss that ocours in contro] mice only receiving the Salmonellz and no
Lactobaciflus, : ' |
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8,000: The growth of sel ected human pat hogens was
studied in the absence and presence of the dialysis
retentates and the non-dial ysed spent culture fluids.
VWhile the non-dialysed filter sterilised spent
culture fluid prevented greweh of the pathogens, the
di al ysates exhi bited bacteriostatic as well as

- Hxsweple dcCulaire efd BebmlatiodS- From in vitro pat hogen

inhgbiti s ]t was apparent that the strain
pro ceségnﬁ%g%hff'{-ﬂélgethat inhibit the growth of a
ran géambapdtngbxmea}umpfaﬁmm 093 i gfdﬂm@i a Brnegaioh\esseland
@r? SI ti,ve, s Clﬁ% vari ant 003 produced
TP RS Rl B arson ot dopeorpah bty by
|cﬁm1ﬂ|ght1qnaiﬁmﬂaa&daﬂdu@k@h&§ brofatybyidez6-B34dz00g €
%éégq“%h ‘F’Eﬁ‘bég‘g mnistration of .the strain to
FE sty Wi‘lle 7 thep hlopded peihike maier eacigynt to
m&mﬁm@mm«m@s swy SaatefialC PRY 16@) t0'BeGReda! Y
E%%ea th'éhe S ne I a no Lactogbacillus. -18-
SRS L Oiihe Sonticalion Canes |15t’?f<£ﬁ%ﬂ( The stgodiglinedynateria i

MMmmammduwﬁmgmmmﬁmeﬁd My S
@E‘? in a fernmentati on vessel at 37C. The vessel is
e

n‘cool ed and the fermentati on broth ‘concentr at ed, :
p.i)eﬂﬂ@mbihpnby 5 centrifugation. The coll ected cul ture

s [ ef,erabl free d subsequent |
(o Rlof a7 H sl P Fod P SR 1 e

rraj or excmt@mlwmmﬂ nrecsiesi r ed fogme! of microbes

per gram e The | evel be used is

dependantg%n H’@;\tl on (range dgo‘t‘% log 1 I per

gram . Th&teaiaaudardl sed material is upleasuged inthe

formul ati xing all ingredi ents LN | ender

ey

(preferab 0 blender): . (ii) #B Ei ons (a)
For%meomB Miaderatuilina sellubme RICIRBRed (Ssynbi oti

formul at i il rment um VR 3 100ny
H -mai ze %@%bz or E%MW:?S Stearic a{:q Sup to
4.5ny  SiAvieH Plilék {odequigalant) 4. 5ng  (b) Formmigat i on B:

M crocry ) cel lul ose (MCC) based Lact ohaci | I us
f er ment u%&%{:h(g(gs 100mg Avicell Ph 112 (8 9% _

equi val erfilicadipgidg 20 Stearic acid up to Ampionymg
(¢) Formulation C: Either the High amylase maize base or the MCC based as

described in A and B, with collaidal silica (up to 4.5 mg) instead of silica dioxide or
‘with silica dioxide as well (up to 4.5 mg). ‘
* One of the desired charactemshcs for VRI 003 is that it romains viable and has the
capacity to grow within the humat gastrointestinal tract after dosage. As outlified above
this characteristic was one of the selection criteria for a desirable stiain. However, this

- is ot necessatily essential for the desiréd beneficial effects.

30

An additional important factor in this regard is that even though the strain has‘the
capacity to survive the various conditions within e {ract, the strain riust retain viability
and desjred strain characteristics when grown on a farge scale and digpensed in aproduct |
form. Al results presenied above were based on VRI 003 cells harvested directly fiom
actively growing lahosatory cultures. The following is an analysis of the viability aud
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Silica dioxide up to 4.5 ng (c) Formulation C Either
the Hi gh anyl ase nai ze base or the MCC based as
described in A and 13, with colloidal silica (up to
4.5 ng) instead of silica dioxide or wth silica

di oxide as well (up to 4.5.p®). 25 One of the desired
characteristics for VRI 003. is that it remains viable

. attein BREadtdiRticsGRPRE D0YattePlatt @IV bul e Bud ARzOWRBIY, as well as

strointestinal tract after dosage. As outlined above
renggpsyiaiiondn pelgtincapiles.one of the selection criteria

Kivi) widbiziy offbe2e-akied VR obiwever, this is not
for the desire

. necessarl,ly essenti al red nefi.cial -
effe es".‘abﬂi:?y 3‘3%#‘% RS I?I%WM@F@GFB‘? i pexe-dRiNE Yasgar d

deteintindd 3 \easlydilHAbOEb1 6y Formlisdits P S (CFUB €) SIARE nbikridl O

ryi.ve the varioys co o{?ltlons W thin the t.r&lgt, t he
Tho dred oprder was exampinegiig efqeg and affer geApsylalipndy thy gplatin
cdpail aﬂt’lﬂieinﬁﬁlb&%ﬂ&ﬂgﬂc?rs @;Wd&&nmjh @ iﬁc{iﬁh&l ag thlpleg of
| Spense N a r uc orm I es S resente
g‘ﬁ@@‘@ Fe W&?&@ OEW“W“'%WE wdw}ép%ﬁﬂé‘gs irectly
fr meam B inailain, eﬂhigﬂlmgslwbiaﬁtatﬁwu@#?@e@ﬁmg B@oii%sulation.

oW nNg.,!ls an e VI apl || anda - 19- |

1% i offlag S0 £ 10 o0k ot Senpomiapts e EpGiuecionpin
418 % V0'& CaUL; festie 2Rpredsyd AThe AWkl 13510, al t er

T

vighility was adtel witodoragd 0 A0C asll FCRZEmoiR. Ny was 5
m ned by anal ysing the colony fanning units per
'(gﬁg)er%’f\&g%ﬂﬁw ‘“dried material. The dried powder was

exafhewdribdipotrierhnd epalaamktafstvere myeadsi pidspiatd bufkie
oo el 31 e G o s el P Bt umes
aporedieare te§th¢|iaomtbi31b'emrin1 Erfspérﬁimaﬁgﬂsﬂlte&&, mcgvajf ggwi‘mg oullture
i daig . VR : : .
of PR Vo B0 24 08 mel ot o e i ellp P g e
156k of dirainedkagpciwiiics wanpwd fedhdf @z did powdénat frafnctapdnie
( nts of the capsules contained 4.15 x 1010 CFU g;

resul'ts expressed as the nean where n=10. Wen the
c apBurthes thegowdgtand eapsilecdntrinty/showdd spaitk adfierign clrerdttefistics

[ability was noted with
Hs@%ﬁgggwglgﬁglo%b‘g%gon%&“ﬁg% 6 nmonths. (iv) Variant
Eximpladt diffest ifedmbistTitoncs Ledolxaiibis feramatuaRE) ERI 003,

5 O et Sy BHE G158 Huon Y FRED G il GRS sl ©

gaptroindestinal flwaprafife sti cs outlined above were tested on

ey G bl Suspension. For all tests, an actively
O of VRl 003 was included as the
Raxficipents| control. As detailed in the follow ng no

MBI K@fon patients with IBS (2 male and 5 female) participated in the stady after .
giving written informed consent (HREC 99264). All patients had not taken antibiotics
three months prior to commencement of the study, AHl patients were examined by a
physician prior to participation in the frial for presentation of IBS diagnostic criteria and
absence of organic disease. All patienis were symptoniatic at the time of the study.
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| oss of strain characteristics was noted for the
freeze-dried powder or for the capsule 20 contents.
Furt her,. the powder and capsul e contents showed
simlar adhesion characteristics to those of

| aboratory grown control cubdure. Exanple 4: Effect of
admi ni stration of Lactobacillus fermentum VB, VBX

‘QGBd desiiri h or Wi thout a prebiotic, on synptons of

st VB MRS PR RS ST eidel (Gt coeiin oF el copaiging ¢t

- Reedt iwetlpaplicebo Sewarntphiloent by wird lwekiBSwidbounne taattheft) and

Sl At Bt e Attt o bl sotning

N&d Oﬂatvahaxktemdampfebmﬂbl v smaﬂbrtgm@eommﬁems vass i feeated arith a

: orrgfgﬁceme udy, Al patients were exam ned
ﬁofna %Vél V%ﬂﬁ’c’?r"’i %partlc:lpatlonlnthetrlal-

~ for Ratismtst ditth overendot lcRfeotiechipnihs 1study, dmwbmrlﬂwyamﬂ& advised to

AR SR Pl B o (Rl RIS el gpoy. s

freml ganplbewetie Teduestd fnolettle phtiotsom dam ke tﬁﬂh@hﬁbtb foom e

BAIRE B9, Bon 055 413 BRCT 0B sl el B o 40
imtehqmm@nam sas completad by ghanpatiens onctbk ﬁrs;mmocﬁtthectlrialh and
bR by sl BRLTROC ool by BTl A A AU
thalt i ents was treated with a formulation; containing
VIt '
thea’gﬁgac}zﬂegtﬁﬁn \Neé:/) &}qq}ag as \Af/girlcg{rsz Wd%lj Fo(ftthe ssrﬁgafoﬁ& ko%gullafﬁ]oa
%ﬁmoweﬂmﬂnﬂdﬁnalwwmmth%%ﬁﬂmmrt and
sour cream. Fresh faecal sanples were requested from

the patlents on day one of the trial to formthe 10
' ates on days 21, 35 and 56 (before and

SULSF. Eﬁﬁ%?%ﬂ‘e%ﬁ%mﬁ ;260 pssofhpty i cpheles wes perfomod i »
firary baed am?ematends vmﬁjstenlfxed é@rftﬁemnmmw prior to use,
p&u&%t EPRIA LRl Rich Rt %@Mogemx:wmg{ap CnsRe

week- Of the tria TylcaFtreatmsnt otocol was as

prpw/ktd,("ﬁww)dmler mbtﬂwecaﬁm| cgnsisied efihagiofeadlly ferpertum .
M&f‘% was used for a foornmulation with

VRI 93 al one psul es and car bohydrat es Enpty ‘
0 e gray Pdreqrehpn, Syresy). Ansaaiied gepey esemma@é into

. IMﬁﬁL Q&chr%']ﬁg wifl to sachets of silica gel.

Maltodextrin (Fieldstar™, Goodman Fielder, Sydney) aind resistant starch
(Culture Pro™ 958, Pefold Australia) were ufilized as the placebo and prebiotic
catbohydrates respecﬁvély Carbohydrates were placed under UV for 15 minjna
laminay ﬂcw hood, before samples were weighed out (20 g) and placed into 70 mL_
specimen jars which were stored in the clean room.

Questmnnalres

An initial questionnaite was used to establish the patients’ previous and present

* symptoms prior to commence:menl of the trial. Pailents wete asked to tate the severity of -

their symptoms, including diamhoea, constipation, altemating diaxhoea and .
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| am nar flow hood and materials were sterilized for 15
mn under UV prior to use. 20 Placebo capsules

contai ned mcrocrystalline cellulose NF XVII T (M ngt ai
Chem cal Conpany Ltd, Taiwan); while probiotic

capsul es consi sted of Lactebaeillus ferrnennum. (VRF -
003) as a freeze-dried powder (1.67X10" cfu.gnf 1, DSM

Maostiplationk flaSletiee Sloatinksnad m@gtaﬁa?ﬁuﬂqmm a Spdltﬁﬁbﬁi (absent)
r
Bt b3 FlrsBRE Pt frebBrSidishd 1 Besd AR o2 o

S;udlfmd)allag&swe&la&t)QMMt arch (Culture Pro" 958,

b o SRR AAIS BoAREED SRR

wweesk: fgyltaainchtion dithe W6E mlclﬂ@am akceidrhean tolrataihe aeveﬁiy@ﬂtheir

hef t, .20 d
9o BAELS AR ST SRR R R BB g
- tthﬁeccummmnon arlmppAent €ietitof terapsules adivaibohydrat were also
%&%?etdl onnaire was used to establi'sh the patients'

Vi-ous and present synptons prior to conmencenent
alPgdteadalt s were asked to rate the severity

o e R solleHd 46t B b ARSI ARLL O

ﬁﬁtdmﬁcefvc ﬁl,reebm;ﬂtsmngr ta nohupemamynt ofithe tunli Rabcep sviene coltaated

SAE4 ol or i PRERL b RIS bBad i 50R pofhiFh.
e part benss was hoam@ciﬁmd ovith thren micte halﬁcmméﬁ‘&m@hﬂg@m (WC)

ete a weekly
gﬁteﬂs@sﬁhal re gfﬁ?%éﬁ%#ﬁmﬁ&'ﬂg%h 5 week for the
Bnwmesation ofbactesiat r i al whi ch agai n asked themto rate

h
the SEURhIKerhd afih oy SRR 1 ARG BeBOWLIDE. ARRHAERD)

Iom& (@Gmlkﬁ&lﬁ'ﬂ?o n stevdle mm@eﬂm‘ugﬁtﬁmmﬁm& 0 ph pbqnobswerc

i e R 8 e

by mstabiahgiohpsl ;B@enmmtba rsechl mmbples kedia veand pﬂspmd aeorfliog to -

DA Pl Bkl PR SIRE by RCA Pk bl st hapor

taRO’Cfeulshisr red i nto the anaerobic chanber upon -

" - . arrival. One part faeces was honopgeni zed with three

parts hal f-strength W/I ki n-Chal grens (W) broth
(Oxoid; Cwb43) in a Seward stomacher bag. 15
Enunerati on of bacteria A ten-fold serial dilution

~was performed in hal f-strength W/ ki n- Chal grens (W0
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' (Bryql’hcéikﬁﬂabl otie (h| h arryl ose ngj ze st arch) 10

broth (Oxoid, CM643) in sterile mcrocentrifuge tubes,
after which 10 pL aliquots were drop plated in
triplicate onto various nedia (table 1), in order to
assess the nunbers of major mcrobial groups present
in the faecal sanples. Mediaswere prepared according
to 20 the manufacturer's recommendati ons. Sanpl es

PraletBe D ﬂgglﬁand% BlugRraRLL fefrh e qoﬁeat ed to 90C for

mA. =22 Bacteria popul ations epuperate
Mefiphent ati on. Medi [MioeorgetismarniDiniops Di | ncitortion

ncubation plated Nutrient Agar .a CM3)| Tot al
erobes..10_1t0.10 02 P4 hr MacCon Aﬂar (IVAC, 1

ﬁf“é?‘%ééff@é» @G’ﬂtb 10 Tqyg acpUeshr @WEM HEPnddhngar
e ZRe 102 10T " 02— :
e o ek g e 1c%%§hf 48Hr

ement 2 (CI\/519) naer obes Rogcsa Agar (JCMb27

G0 ahsrt | 2\ = i

Raf f Lnnqeél% mt er | urga qg?aﬂ B?I d()tI)%CPeeri a ﬁ}lqzblmllﬁ

A¥iee Blopgh An@’matzc Har t|@rimine2@95) R&0hedeled AnO,, 48hr

BezoSiAEara(gmﬁ;ﬂ Ocoi | Iesthbagilber obp1EHbeat | {@n0, 48k

AW Y LA -

B, A O ] t-s—P 11§ 2 i‘. 0
f ernr est t um Féi?gaéO’ Wﬁdgfﬁéé&eg];a cc-)ﬂglin;t it O nbl\?\ﬁgﬁr 2
&%ﬁaﬁ@m 198fhmary fesults Tabl e 2: Bf fect § |
' O B o GG e |

MAE SO OO

‘\6{6}& stant—starch—= rXQ) Resttts APt essedas whi-c h
corresponds to no synptoms to "-1-" up to "+++" where.
Q?@l%ﬁ@@@déﬂ@dﬁmptpm Iaawr)present ed as "+4-F".

gﬁg%{ls%%fg&m\@lggy RS VRI 003 al one

D| ar rklgoea +++

(i) Effects of administration of L fermentum VRI 003 alone ox in combination with
aprebiotic - Sumary vesults ’

Table 2: Effects of L fermentum stcain VRI 003 on the severity of symptoms of IBS
when administered alone ot together with a prebiotic (high amylose maize starch)

(resistant starch = RS). Results expressed as “* which corresponds to 1o symptoms to

“Hup to “++" where the more severe symptoms are prosented as ap i

Sywptoms  Baseline  Placsbe ~ VRIO034RS VRI 003 alone
Disthoea  +++ +H+ S + '
Bloating S ++ + ++

Administratiqn of VRI 003 was effective even when'administerad alone.

- However, the combination of VRI 003 with high amylose maize starch elevated the
Tevels of VR 003 bacteria and decreased levels of certain bacteria such as Salmonella

and Clostridizan when compared to the probietic alone or the beta-glucan alone,
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Bl oating "1- ++ + ++ 15 Admnistration of VR 003 was
ef fective even when adm ni stered atone. However, the
conmbi nation of VRI 003 with high anyl ose mai ze starch
el evated the |evels of VR 1 003 bacteria and
decreased |l evels of certai R2bacteria such as
Sal monel la and C ostridi umwhen conpared to the
Ecmindd §: CCRdngBEinGhe f2acal Ddérabigl prodilas s ateridBerod BRI €
5; FC’I‘lzagl(ies n tt,hg faecal mcrobial profiles using

! subjects during the trial Results
haveRbmmmhtbaemaﬂaxﬁmfoﬁbtmmﬁ: thertotdh eerbbdspentatrobieda, total
ent er.i c bacter e ative
A, GRS el kBB, BRETE PR AR R eing g
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ZP‘&@ dd H% of the three subgroups and has been
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Bivarhormpysflombootiubgécts pai n predom nant 15 Di arrhoea
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et ot A GHKERR Pl bl ichatled 1 PLbiBuandloyel W 1316° g
'tf&my t except duning e wishgut sedoddr wiich topsbrarelers tancagddl bmne log.
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qosuerssd by goe pud arbalf lopeby dasad obthe @w@wﬂn@}t fetiqsly theyeh
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negati ve anaer obes, at 5x105.

B8 o fhe spnbictiodaauyed paiod. Kecban ‘e EMBAIRCAetgYed s dxt0L Iog
BN Ohnd @ﬁmﬁeﬁ’% dge{ciéeg?ete dﬁ%@h tﬂ@&ﬂdo@b thk q,qacemam dykibiotic

‘were initra
ireatment petiods, whlch peaked again in between, dunng the washout period. Clostridia

- remained undetectable throughout the whole trial, while numbers of bifidobacteria, -

which begant at 5x107 log cfitml, inereased by one log during the synbiotic treatment
peried. ‘ | _ L
Subject 5 (figure 11): Total acrobes, which were initially detected at 5x10° log
cfiml?, increased by one Jog duting the washout and s}gbiotic treatment peﬁods.

 Enforic bacteria temsined at levels similar to fhose of the total acrabes (5x10° log
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c mL"t and exhibited a decrease of two log at the end
of the placebo and synbiotic treatnent periods, which
peaked again in between, during the washout period.
Clostridia renmained undetectable throughout the whole
trial, while nunbers of bifjgdobacteria, which began
at 5x107 log cfu.nl't, increased by one | og during the

SW§ 'dﬁm{ MOGHE E&mts %QCEB?&' tﬁéje dsi)‘ibth@ facgbo(tgéaat EQ%%&? n -

Totah aerobes which werée initial tecte

Riugpergiof ﬁntemh?ﬁfe%@erewd binava 1@@ Nrapbess of fotd avpesdbovand
a@@msmgmive taa&mbsse&hiﬁﬁlea mﬂﬁgwi teidr'ak 5%@9@@& of &10° log

’ gl’f&l ed at levels simlar-to OSG 0)
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gcr eased one %é end
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loBefimi, hht @é ba;kaq&@&na Bidcdediio ABkeask SRy SFondSAlARIAMN By
@mbro gé&gut }) e rest of the trial. Blfldobacterla
GEROIge Tepiment pesigd) Tl apgprohes andygram gféaeﬁwmbcs
wae dbtagedadt 5110810 06k 10 &t BB badelis ﬁi&féas’iﬁ%y%ﬁa ey the end of the
3 e€ rreqwgrﬁerl 0 ut i ncreased one 1 Qg I'n between
BIRFFPh geeviett mesnd grd apaingd af suﬁfﬂé‘é'tie*gﬂ (@5 GG wst1off the study.
IRotobdcilli enab dsteatnd at B{:mf E Eﬁ.(iﬁllg" iaf e hReRRL %gvéiéértaﬂccmnc
a e asel | nhe an rocee e 0
el Sing i Plbod fresens o rfac«oagcﬂgwerﬁ el
SM@ lﬁg/ﬁfhlt?l"lacmbreﬁc&bm:wﬁ&fw tip@dad éiﬁ?.@dre s 5 B émlﬁe end
amn ILve anaer,o wer e et e e a X (0]
B (BTl St e 0o By T the RgeL.
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I e res e acl
pBEBEBeab B Ienb obdier ot ety SHr0omcgung e i end
theowvekart pedaiaael temnited sichi kel gl 8 god be fakbae tweatment

p%{%t ment period Lact obacilli were detected again at
3log cfu.nl;' at the end of the washout period

Canﬁpnﬁmm&ﬁﬂmbmsm}gakog at the end 20 of the
o bt e R haRohe F SRt ererasisa s o

' sbﬁwhhvﬁgmglmmjma)andﬁgmewgdbij ne a half tog at the

?ﬂﬂﬁﬁézsgﬁ‘?ga&r A5 D0l oo ol bttty dgporsd

- 1xil ffelopafinailt aqda'emmdccaia anﬁmmeﬂmtghmuiﬁe dueu’eicebﬂ dtknetdp@
-f?l{éq)lz?ce t&]e blotlc t reat ment
) bo penod, where nummbers of enteric bactena increased by one log.
Nutbets of total anaembes and Gram negative anaerobes remamed at simdlar levels of

1x10% log cfiuml? throughout the trial, with an increase of one log at the end of the
placebo treatment period, which decieased by half a log by the end of the synbmt;u:.
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period. 25 Constipation predom nant subjects Changes
in the faecal mcrobial profile of constipation
predom nant subjects are shown in figure 13 (subject
2) and figure 14 (subject 3). Subject 2 (figure 13):
Total aerobes and enteric bﬁtieria, were initially
detected at 1x101 log cfe.m ;' and remai ned at
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vvere onn det ect ed atsgoﬁg% P?E&é q)acebo treat nent
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Lactobacilli were not detected for most part of the study, except by the end of the

. . synbiotic treatsent period, at Sx1 O3 fog efiml L, Tn contrast, clostxidia was only
‘ detected atthe bcgmnmg of the mal at 1x10° log cf.mL, Bifidobacteria were mztiaﬂy
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.Alternating diarrhoea and consti pati on predom nant
subj ect Changes in the faecal mcrobial profile of an
alternating diarrhoea and constipation predom nant
subject is shown in figure 15 (subject 7). 25 Subject
7 (figure 15): Total aeroheg.and enteric bacteria
which were initially detected at 5x14' 'log cfu.m: t,

H&E&t&?a‘i sﬁwbyo t@%@éveq%éarﬂ E%ctﬁﬁ]@%%?%%@a@%i od,
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anumamyub@eageﬂw et g bf @Ak theROIHIAI treifichipeiiayy @ two

‘::zz%gr_gsem[n potallaerobes}andlént?rlq bag:t'erlza“_l
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Changes in the severity of symptoms for dizrhoea predominant subjects are

 shoiwn in table 3 (subject 4), table 4 (subject 5) and tablc 5 (subjoct 9).
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20 di arrhoea, constipation, alternating diarrhoea and
constipation, flatulence, bloating and cranpy

abdom nal pain. Each synptomis graded on a scale of O
to 10, with O indicating absence of the synptom and
10 indicating extreme severd?ty of the synptom Results
are displayed on a scale of | to 5 wth | indicating

m | d Sekiestdiipbles): Thescrsritpofitiateock & th Mmlmatmmgcmlydngh '
IRV%RTdr s s r&ﬂl X iRt tﬁggev%}g ﬂgﬁé ch&'ol{gﬁ@;ﬁ&%?f?& Q‘%\ gfnod

synpt ons wer e rmnl ore
FYgughy Bpthen 4¢ere¢se@, dowis towjow] sedérity rbayheo mdyo& ihmmimw fgeatinent

RREE SIRMERE dRIRase 'v&egﬁ ak NERG fgg zgé haleine and

pl acebo treatment period, was out

Systaly ireducedetat long rswep@rﬁlb by Isubsidenft tbe mb@hagmmnt period.
TRRAY a&lnfnéltp%n%?%@ B2 at d@é’td’r@mﬁe bas%@%dﬂg:h Huced

and aI ternati ng di arrhoed and const| patl on predom nant

ihseveriy: dovarta d &y Wietend ofifee Wmtmenégﬁmér mal |y
' le
T)«/!Qﬁ 3I(§ﬁ£ Mtﬁ%ﬁlect %gﬁe’g&sﬁt e S ev %—Wee%c teial.

gr edom I nant su

thdﬁﬁmmmwm m@@ﬁmmwmmm@mmmshom
?ﬁlﬁoﬁ@ kEatRenk féﬂ&l@ Rbsufld explediliGs £ abw ‘é@&eg to + ANk [RRbAe
subject 9 27- Subject 4 (table ! The 'severity
rhoea at' the baseline vvas extrenely high,

h@eﬂv‘?f—(—m—? redpeed—torhalf—t rerhty by the
4id "8 he pi Eﬁséﬁ‘be o P RESERe B@V’F‘t} JI‘S W furt her
J@iiahcead donﬁ%eﬂ-g-o sever]ity by the end ¢f the

oot at-rment—-peri-od—F-atul-ence—angd bl oating

o TTeoTTt T

\E"@‘tﬂ{mﬂ%dl im severf ty~(3)| at "t he|bas&lin¢ and 5.

eveitiovindel Y T Pduced tjo 4 ew Jever+ Ty[ (1) +Dy he end of

1W. ot At—pefi-ed- afpy—abdlom nal pain
WA i &0 | ow (f')+ait ‘thé’ tdrt Of the basel {ne and fir

1

teampeduced] 1#w+sever by down40 [ by+thejend of the
b yindiinghalgaty £at nent Jperi od.} Tabl e B Change$ in the
severity of synptons of subject #4 during an. 8-week

- Subjeals. (tabﬁayemle bdvertly oS iFE1c0E, tNEHACHNE Rab a{u%ﬂ;edet he

- oGatieed sBAfrEd Yy g hedbireamen neripty Beupehivt onpined

high saveri{yeKtubae: waammexb)aseﬁmﬁh@m Bamg tephacBioasateent

- PR e e G b el it ot perigga |

" 2-vespectivaly: +rh¢ sevai@nmtampy abdonhﬁaﬂpama’ed@mmalthmms level of 3

throughout the trial, though decreased a little by 1 during the washout period. Symptoms
of flatulence and bloating remained absent throughout the duration of the trial.




10

Subject S (table 4): The severity of diarrhoea at the
basel i ne was extrenely high and only decreased
slightly to 4 by the placebo treatnent period, after
which it remained at high severity. Flatul ence was

| ow at the baseline, absentzgluring the placebo
treatnment 15 period, but increased again during the

Vsl Wt Clangs % tei sevai®y b SRtpii ofPRbjeadS Bifink NSl wedk tifal,

respectiyvely. The severity of oranpy abdoni nal pain
e STPioRE Ny dring the Risslih dlicot vk a0d
tynbight teRtianRkacdaRéshitd dxBroed ad+ QW sBErity) @ WaSHO Wiexireme

pereié_%. Synmptonms of flatulence and bl oati ng remai ned .
aB¥BMW- t hr oughout the duration of the trial. -28-

8blStefn CHan T aceV 974 f ng of subject
Pu 8 &’Effk i | hont W pt ons wer e

5 during an Il Al ever|yy
kpead dup gt hg bdset ijng+pi-apebd + tvaphout and
G RiRGE T, TTEatENt-jperiody—Resulfs—expregsed as +
ow severitlyy) to +4 ++ + (extrenef severify). Synptom

\°4

. Phkéilence Pl dcebd Wadhout Synbibtic] Diarrhpea +++++
+Blh-§ﬁd-g+++ T+ _,Lfon‘-[i p_altl m ="="-1 - _J—]' at

= l ence + - +
t+  Bloating., - .- -|- Crampy +++ H++ > + abdomi nal
pEramEy Subj dct+9+(t ablet6) | Dirdr r oe&+oegan, at mid
aigtl t he baseline and _continued at this

severi ty ug until the synbiotic treatnent period,
wher eSublocthd dtable diic Birmhbsa Begdw ot mid rege €3\a¢rthe paseline and-

7Rk o i Pldvatiy Pt Mo bl bl pRRE i il Blces
bné rdowadd 1oy severiiy] Gonptipation wea sibsdns Suwidrizstba tiriald epartnfiom e

| fg’éfz?g% AR Yiod, B ERA Rt b, FIMIAES 4 o g
‘Geing e thehowieyre moreastd bird dusing thd washegt penied FHeatisigowbich was
4 BRAIRS o0 fthe bol HE ¥ Bhuoed 1} Lod R BEIRED Aol oot
Hostievele s inqreasqdiagaig by il dgringbe predioniqeried aaddbendspped down to

e deriudi t
IO et Uity SRR bt o TIRRH) BT IR v

aepbihropghayt thedwisfioaef thefrialubj ect #9 during an & week

trial. Severity of synptons were nonitored during the
'lbgfele%i ne, placebo, washout and synbiotic treatnent
pele D Glansrey the sevasityr dfsymgtoms of subjst #edusingtap 8 pesok wial
Sevietity of SHHGHP webE WRhitdrdd duting the bascline, placebo, washout and

synbiotic treatment periods, Results expressed as + (low severity) to + -+ + + + (extreme

- severity).

Symptoms - | Baseline |Placebo | Washout | Synbiotic
Diaxrhoea +++ ] 4+ Fraa +

| Constipation - PR B -

| Flatulence - - +++ -

{ Bloating ot o e A+t +
Crampy - - o -
abdominal pajn .
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Synpt om Basel i ne Pl acebo Washout Synbiotic Al arxhoea
+++ +++ +++ + Constipation - + - Flatulence - - +++
- r Bloating +++ ++ +++ + Cranpy - - - - abdomni nal

al a -29- Consti pation predonm nant subjects Changes in

the severity of synptons f.@y-constipation predom nant
subjects are shown in table 6 (subject 2) and table 7

(Conbsfipdivn Byedofmidunenibjedts(t abl e 6): Di arrhoea, which was
e and for the post part_ of the

b t.h i
? r ?ZP‘*&%%&SH%%@%%%' rl]sYcEi‘fPﬁ"‘f?gf“‘i‘P?@S“@WBPB‘W&“”W@&E%WG
pmwmdtab@cﬁ(athg@az)laﬂmablefﬂ(ﬁbﬁbﬁ ce and bl oating
i oK IR ST
gat néﬂsefdalbwcﬂeml riynp dmh:@ tﬁ%/ Hiﬁibﬂihb Qrebtfr@al ﬁ@ﬁ% c : ?ﬂﬂn,

| n.Nna ai S.a sev.e a

o RO RS g ol Wit O R 41 o g Ghing e
hlogsby end mashoat pertays, Shﬁd:@h\ndedrﬁlsé{blﬁy s alaging the Snbiond tlefttent

ﬁiaﬁgéggluta%wgnbl oLl g treatnﬁniﬁpel gqg}uge?%d;gumgﬂm

E!@nt%bm Groemel puziol, kaweaér reciised &y i 1 yloﬂji 16 JoPp lsergityVdngng the
ki ng. t el i ne, placebo, washout and
n'{gl chsgm ?t}ea mfﬁfp g@ ‘i ods. - Resul ts expressed as +

' Talm/\ﬁﬁmw w)hetaevenmo&sympﬂou(seoﬁmqﬁa #2s@mgiam® week tral

SERY P SRR ork BEER0 BANY Mo, PR bl AR R
'smlmtmt@m;mpsmds Easn}tsmxprwsed a3t (e Isa@nf:y) ﬂo-I-H -+ fektreme

eglﬁf ++++ Cranpy ++++ i-+4-+ + + abdoninal. iiut 15

'ct 3 (tabl e 7): Constipati on began at | ow
 at this

2 vaiatiet =N f ?grt—H‘rued—

%ﬁgli %f{;r %gﬁglaee o°tre%§'??§ﬁi YIRS | however
ﬁmaﬂse:absert during the o+

Constipation sai kb b ol R o (2R RN BTSN

Flatnlence Fdtdd | Fbbb bR ] S

Bloating kel e o N

Crampy % Ik A B o o + +

abdeminal pain

* Subject 3 (table 7): Constipation began, at low severity (2) at the baseline and contiaued

at this level during the placebo treatment petiod, however becamé abserit during the
washout and synbiotic treatment periods. Flatilerice began at very high sevefity (5) at
the baseline, reduced down ta 3 during the placebo treattuent period znd further reduced
down to low severity (2) dwing the washout and synbiotic treatment periods. Bloating -
also began at very high severity at the baseline and was also able to reduce in severify
during the placebo, washout and synbiotic treatinent periods to 4, 3 and 3 respectively.

- Crampy abdominal pain began at high severity (4) at the baseline and reduced fo low

severity (1) during the placebo treatment period, afier which it became absent for the

remainder of the frjal. Diarthoea was absent for the duration of the frial.
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when it had increased to nmedi um severity (3). -31-
Tabl e 8 Changes in the severity of synptons of subject
#7 during an 8-week trial. Severity of synptons were
noni tored during the baselépe pl acebo, washout and
synbiotic treatnent period Resul ts expressed as +

St a2 o Moo B Srtuib o Sren LR M movere it

Sevmwmf sympioBa etk patniered-+durihg Hhe-baselibd, albladoemcmahoﬂt and

Syt ellentiriods. ool evprsiielon TR REB g i gitfewtome
evaity)py abdom nal pai n predom nant subject Changes in
he. severi tv of. c\/rmt ons for a.flatulence. bloating

Aymptoshpy g Fiprgba pWéﬁ#@m %mm%teﬂoj ect is
$ P hde o EctrGo(tabl e 9):
[ ) s absent] for st of the trial] except
{ Gopstigatigre  jsynbitof | c tFeat|ment pefi old++l | [which it

Bk easgdby Ttjo—tpwgeverity gtutence  10.
negan_at_nmedi um . _severity (13) at the hagel ne and
Blpatingl t o IJow Séver|i-t y* (1) duFitng| théptagebo

fout—[per T_ous jowevgr TcTeasgd, gyp~f o medi um
ﬂp&ﬁ) once agai n dqlri ng the synbiofie
[redl METTt period: DI oatT g atsobeganmat—medi um

oiﬁéfeh+ﬁlién~%3ﬂlto {ng@,e .@gﬁlﬁ,g o R | N0

ace
Cine r%@g@g ugggmeqm of sygiptdms fmgtucaﬁﬂlagyﬁ mdorimpy

“‘-‘85‘%?‘#@?& Sk AfEed oty AP A oGRS, V2 e T

bas efubieet,6 Wbb 9)awge'meadm elsgnttforment aﬁ@b énai; exgentdping the
syhibly BiotiO editdnt pBRE 5 Rhlich Yt ﬂadqn&ga djfgyt h R 14 @1%@&3!1 Ridbutence

synbi ot spective

eat nent eri
bﬂeem &mqém ety fRishthe bawgemmdfreduc@m@ lowﬁvmt}oﬂ) deringHle

‘ pl‘é(fcb@ hnd wa3Raut -éa? 5 Ctt%wggéi‘ gﬁ?%ﬁédqxgttg Sne\'i!.g)é:ﬁ Eév{‘:ﬂtg%) onee again

tons of-

dusfhg e syspicic Wmmo«w@tm Blco bz atmpding seveeity (3) at the
b6 lehd Bocaild 86:8R00urifR SOMEccES @eaﬁmmeﬂaa Choture@&txﬁﬁﬁ slso

perl ods.. Results expressed as _+ (low severity) t
increaged, agaég(tqug% the; @pahont ﬁd synblohc treatment periods “to 1 apd 3

respectively, Crampy abdominal pain began at low severity (2) at the baschine, was

absent during the placcho treatment pexiod but fucreased by 1 and 3 during the washout

and synbiotic troatment periods respectively. Copstipation remained absent for the

- duxation of the trial.
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“Synmptom . :naseline Placebo’ Washout Synbfotic

Di arrhoea + Constipation Fl atul ence +++ + + +++
Bloating -t- ++ - + +++ JCranpy ++ + ++-1. abdom nal
aiu 5 Discussion Correl ations between changes in the
faecal microbial profiles wdhtY material from I|IRS
subi ects and severity of synptons duriu E the trial
Thadle:P iGhnsgs in tieadoverits bf synifommscof wbjebt #iitdadigan ©ivedk wial.
KRy t i;nyol v | acebg, t reat nent
\c%ngi .sto?-ﬁgm %%@J’?‘S?@ ir%lre% caps Sgeeg *5 "c@ﬁc?ﬂ’ ggghout and
THibiotigArsatment rovieds. Redlthorpass@d wee owastenity) (e riot+i(gxireme
Wheffjyno treatnent was taken. The |ast 3 weeks
invol'ved a synbiotic treatnent consisting of VRl 003

C tom and |EaselkiRe Clopadmd TNV L%y eSyx%ﬂi't{'cevt ed at the
blegr-AH AL to.egtahblishl 4 _basel] ne, after
TR t her] sarpl es) were |t aken before anf after

aCdustiphREkMENT perrogd.Th agdirtTom | weekty _
' ires werelalso conpleted by eachl patient to

rgirtepcechan estitrt t Hei r+seyerity df <yt T8 15 via a

Jedting SYSt ¢m gnaded Tmm OjTo 10, W LiErPbei ng the
bsence-—of—t-he synptem and |10 _beidg the nost severe.

ReIBMPE wer el t hént copverted|to*a sqal€+of If to 5 for
for.the baselline, pldcebo,

washout and synbiotic treatnent periods. Patients
'Yt ouped into 3 subgroups according to their

E92 DBt Red &m%aessﬁf fgé@l mitPobidl Q$ug§%ﬁ1&éﬁh Eim
@g Shpndy gverify of : yonethegialt i ng pat | ent_s’ into
el t 1 cligicalitial dtodt 601 ¥ota] B4R BF rectd! th@ﬁﬂﬁé bldtks involved a

|%rrho_ea and constipation predom nant ‘subgroups
PEPTO e cgRsisting of paltadexitin eapsulgsrapd ostlutase Wi vers Selbesd
biaa 2 Gt Rghotit pakie fWHGHS RNk A s bt THR M b L R Dl

atients in the synptons theynonna experience Wt
* Pt Gt ronaisfneof NRE 093 qeprules ﬂwbilg-@ﬁmaém@ﬁ@)vm
caflesspd RYIRGeSMARE OF M8 H{w-t&%%mﬁlggaﬁas%meaﬁ&%&& iﬁﬁﬂgflg\%nsp(fgs

thgikotge?r afients -33- i.n the 3 subgroups, ‘and Wwe
TIREFERYY? g%f{)’é?ff Parhdresipperfidnds Tpdgitionseseldyl questipamires
wat siad tod@letal ) GoRPiARH QishR bhR@tsin MeG BB symptorns
vigy! },h(lms. Di ar eg%%a &Jredom nant “subj ects

g systemgrad! m G 1o 10, with 0 being the absence of the symptom and
10 being the most severe. Results were then converted to a scale of 1 to 5 for '

(P ),

Y

* convenience and shown for the baselitie, placche, washout and symbiotic treatment
" periads. ' '

 Patients were gronped into 3 subgroups according to their predominance in
symptoms, as shown by Akehurst er af and Weston et af (Akehurst and Kaltenthaler,
2001; Weston, et al., 1993). Separating patients into either diarthoea, constipation or

'+ altemating diacthoea and constipation predomiﬁam subgroups aliows changes in,

particular syroptoms to be agssessed accordingly, due to wide vatiability among different
patients in the symptoms they nonmally expetience with the condiﬁén. One subject in
part_icl;lar (#6) displayed symptomsunlike those experienced by any of the other patients
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Subj ect 4 exhibited a general decrease in the severity
of all synptons (table 3) S by the end of the
synbiotic treatnment period, in particular diarrhoea,
which started off at high severity at the baseline
and then proceeded to | ow s&rerity by the end of the

aga%iotic treatment period. A possible correlation
\ 3isHbeoupg,apd vas tergbymouped inta an ot Zreuoin Bekemasidoating

&Rl &hin | Shid A @i mlxl0log cfu.m; t
ﬁﬁﬂﬁﬁﬁﬁmﬂﬁhdéﬁﬂﬁw toé%§w%%gfog cfu.mJ at the end

asel 1 ne,

t the .
. i}mf‘-'ﬁ'éeﬂs!‘}i?ﬂﬁ“ﬂ?%sﬂiw ment " peri od. Numbers of 10

Sty urber s
oot ot bt FlonS APt e SRty ol o lathd
BY 1 aBoSfihempbioNeireatramtaeriphan pastisules disesbacopyhich satedp  at

High beV@ridy3eihs ¥RBIRLHE thek {;:%@éeﬁ@ﬂ& 1RCENS iy bRl Shd of the
correlates with previous discussion
- SYRltotp rpabae Reriod: A gossiols capplationwith his isymptomS1aytigwesndm the

Sl Gerhad bfellelto bifhia (AMfird 19 E6A3R10 o el b TRPHE Bhdofne
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indirectly pronote the growth of [actobacilli.

Al t hough synptons did not appear to inprove during
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35_ questionnaires indicate that synptons that were
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from bifidobacteria may be detected on these plates, such as lactobacilli species
(Hartemink et 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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(Hartemuxk etal .,'1996). Thus biochem cal tests may
have to be perfornmed on the colonies grow ng on RB
nmedia to confirmthat they were all bifidobacteria
speci es. -36- Although synptons appeared to increase
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1's synptons aggravate when she eats food high in
sugar content such as cakes, pastries, and chocol ate.
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%@amm@mslabéﬂemdtcteame fiis &m:@ndluon waumaisipiaed fniremissions

15 “qﬁ@m}rg &8, appreci ated by those skilled in
ar %1% La}'nwhe I nvention maybe enbodied in many
ot heflthayehihe invention brylenbddsoribntl sith etferoide te thesesyrenifiim

eifﬁa‘iﬂl%”ﬁ wilfd %ﬂw&gt@d ﬁ;géh QWi ﬁwﬁgﬁﬁ%@%ﬁ n ng
G am posft cultative ro et rﬁs

3W¢%B§Bﬂﬂ§aYﬁ@ﬂd@@w gl ucose, fructose, nannose,
mal t ose, | actose, nelibiose, sucrose, trehal ose,
taf f nose, L-arabinose and nmannitol, (c) it survives at
pl131.5 for up to 4 hours with a loss in growh ofno
nore than log 3, (d) it propagates in the presence of
0.5%bile salts at 37 Cresulting in an increase in

. optical .density of 0.5 to 0.8, (e) it is stable when
stored in gelatin capsules at 25 C




(f) it adheres to Peyer's Patches at greater than | og
5 ofu per ng tissue inhibiting pathogens both by a

di rect antagonistic ef f ec#? and by triggering an inmune
nodul ati on, or a conponent thereof 2. AlLactobacill ur
dIgkInvSent um vari ant according to claim 1, wherein said
1variglnt | s, VB1003 (accession no. NMD2/31074). 3. A
coréREMecHies Graamrowant bving thefolteving nhatactoristint

: (aaicdoisdi(ngﬁb@siﬂe@faml&ﬁvérwjerei n said conponent is a
Secretion or purified

el] .fra nt, extract,
(b%or}LSﬁlgﬁﬁs%sérﬁﬂlé@?ﬁﬁ(%?@f%ﬁu@@nmmpwgndmadactdsaci Il us
f ernpslibivkd, BidRk, RSB, Lt L BBadieP’ 2 OF a
«§0pgnent of aLact%bg%@P%’sﬂ?éﬁnn%s%ﬁ@m VA ant '
- Chc ARG kb 1-2 fon priort hews vithadoss inpgravtvens ea triocathinylog
- acégptable carrier. 5. A conposition according to
' (d)cl im4, fyrther conprisi Q%ta prebiotic, a non-
i 3@%% 1n{he pespspcedf h5drldlesaltsait 37 €rgsulting froancnerease fn
pheptivalcRudiiyeablsYo ®@g i ve  conpound 6. A conposition
accor di to claimb5, wherein the prebiotic is inulin,
ge)a l(ri gssﬁ%lsbpeg‘me”@fea%ﬁﬂmﬂﬁaﬁﬂ?@ég%@chande, a gumor a -
(5} beit adbgtes eefeyerTs PabhS&QP ROk AN Mafopt k6,
vvh%' %i n ?,a%géprebi atic js unn%%?@ggtﬁggﬁge%‘hyge
stHSHIRReAs Pop by 2 diect aagonisticefier and bY tgaeringro dmaig t 0
- amyodufatiogf clainms 4 to 7, wherein said conposition
e cells of the Lactobacrl | usfernrentum

: C | S | i
. ;ravcgﬁé%géﬂf’ﬁlg. A conposition according to any one of
2. cllalawblellins f&rmenar vRdidnt Sbrding AAS 1L | ' . dead
) C%%ﬁ@{éﬁé he Lacﬁ.&{é M usf ergrren?ﬁir#\k/‘?r@xle%%gm[‘ﬁaﬁ '
COMPOST t 1 0N AEE0 2@ @-any one-of clains 4 to 9, in
3. t BecotopommdSf delaciobdiIRg ferAABRAY RianOUREGhe mc@m,, gel ,
'&ﬂ%isﬂsi‘;gf%'oat iton ﬂi et a‘%l)é suppl ement “or food 5
product 2o FYHPoRept L} A5l fipemet, sxEaharmeRoner prfied 10,
wkepspentsai d conposition is in the formof a tablet.
to claim10, wherein said

4 12, osition accordi _ §
coﬁp"‘gg?c‘ﬁggﬁg%“ﬁ% adpgo CGrenkin yEEnhRceUdgto t o 13,
Aloah o2, tok @ norment 8 NDckoBasltd Bk AnmNAR R aBeosihFho! 000

| RABHY G 3ad Rpharmaceuticanty acceptable carrier,

3. A composition according to claim 4, further comprising a prebiotic, a non-

digestible dietary component, dictazy fitwe or a pharmacentically active

compound. |

A. composition according to claim 5, wheréin the prebiotic is inulin, a resistant

&

starch, an oligesaccharide, a gum ot a beta-glucan.

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

8. A compaosition acéording to any one of claims 4 to 7, wherein said composition
comprises live cells of the Lactobacillus fermentum varisgt, .
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dairy or dairy-based food product. 14. A conposition
according to claim 10, wherein said conposition is in

the formof a liquid formulation. 15. A conposition
according to claim10, whereyn said conposition is in

the 15 formof a dietary supplenent. 16. Use of a

Lact obaci |l us fermentum vari ant according to claim1l

or 2,%a cohFoRPRsitien ascerdingotearny pass of laimntiute 7, wherein said

j [ j jtion
cfHosAlth SRASS i LT derlWagilhus P SORRR
manufikt ur éA ebmpositol senoeding td eny direof claiaisve i 9 gmndthe form of a

V Mely! troi ntest.inal di sorder, a di sorder
taBEE EREE. phad 85er 6L 4 Romlialot nffias? SaBeheRL or food
prodwet.according to claim 16, wherein said
gastrlji ntestinal disorder,_is irritable bowel L.
syndridme, ithFIBRASEHGAFCRTding to slairad Qe wheremy sakbeomposition is in the
folvh o4 tabiet. f | at ul ence, abdom nal cranpi ng, abdomni nal
pain, constipation or Crohn's disease. 18. The use
accorldi ng Pocempgsiiongeegrding to haémdDnwhereia said composition is in the
foldast 4 Rloatesddcnal 25 disorder is caused by a pathogen.
19. The use according to claim 18, wherein said
gast d8i nt et porapositigioaderding to claim 4@, whemih saitl doodiproduct is a
' -0l r.ot-0z.0 20. The use according to claim 19,
da%é}rjg?lﬁr_g%fe‘g%%)?ﬁ%%cgm is Sal nonella, Escherichia
col i l4Hel i aodvagpogition Wedvrdiag @6 clehe WO.OMMREIR said@omposifibfis in the
fordSE, allcco([lgl n%llt_o claim19, wherein said virus is a
orRptaliqud fumalation, i rys. 22, The use according to claim
19, uherei A ®aipdsibi ' QtRPEih Lhi ition is i
Ent anmpeba, G arpgiS abgtﬁl@%ﬁgﬁ z?r%lg%?é’zs. %ggblg][& glp osition is in the
formeefiagbiglery supslementrent um vari ant according to claim |
to 2362 3 ‘ ' fer t um
vari Mt acosy o RaapRbaftd ArRERAR Sigaht SecoBRER) Wil 1 or 2.«
comgpmmsost iof | @ Laatbacillun getrtenamy wanan0 acairdingstod claim 15,0r 3, or a

for.the manufacture of .a nedica t _for event |n .
comsitigh %"F%@uﬂaifa 30y GPQ 8F et (0] e Maslifore obh iedicament -
for sypéanent /R Preveddon h8E giftRIMECAMADIBEIE alliirderata mucosal

é\l/gerei n said disqgrder is eczema, atopic dermatitis or
surfage gppanptems therqgfe of a Lact obaci | | us ferment um

varipnt acapy WeNBcdiBing! 8'cMitn R, wherdh said gastrointestinal disorder is

irritable bowel syndrome, inflammatory bowel disease, diarrhoea, bloating, ﬂétulence,

abdominal cramping, abdominal pain, constipation or Crohn’s disease.
18. The use according to claim 16 or 17, wherein said gastrointestinal
dis-order is caused by a pathogen. ‘
19. The use according to claim 18, wherein said gas&ointestinal disorder is
caused by a bacterium, virus or protozoa,
' 20. The use according to claim 19, wherein said bacterium is Salmonella,
Eschgrichia 'coli, Helicobacter, Vibrio or Pseudomonas.

21. ‘The use- according to claim 19, wherein said virus is a Norwalks or

rotavirus.

22, The use according to claim 19, - wherein said protozoa -is

Cryptosporidium, Entamoeba, Giardia or Dientamoeba.

23. Use of a Lactobacillus fermentum variant according to claim 1 to 2, a

component of a Lactobacillus fermentum variant according to claim 1 or 3, or a - _

704643-1
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conmponent of a Lactobacillus fernmentum vari ant
according to claiml or 3, or a conposition according
to any one of clainms 4 to 15 for the manufacture of a

medi cament  for stinulating Lh-12 production in a
subject. 26. Use of a Lactobacillus fernmentum vari ant

according to claiml or 2, a io conponent of a
COmpeBBACIdcPINg teranyong of vlaimshto HS dorthe mpnuficoiradfa tedicament

L ti.0n rdin Q _any .o of ¢l ai
el B GERATL0E GPL S B 05 S ot
up-r el at i Tilge hdeNcgordif, toldddimod 3, avlepedh 04id Glidords is eczema, atopic
ntum vari ant according to claim1 or 2, a

d%%‘??ﬁﬁﬁ%‘i"s%“rea-a Lact obaci | | us fermentum vari ant

accorzi.ng t0scofh MadtoBhcilus RFmdrtuh SaB@RPRRbidiP o claim 1 or 2, a
accordi ng to any one of clains 4 to 15 for the

COMRPRNCAL O r%e LeFiofaciler demmeritum fveriantnanserding do Telaim tlype 3, or a
R RAPRck SR G She of SlainkSE toof5 for %%H@ﬁbtlgké@f a medicament

fermentum varrant according to clarm
for stippleting 1laof 2 pradactiobucd dubjest. f er nent um vari ant

. . . . 11 on. di

o aral: one G ot Pt Bicthes Bmpurt NERGHL SR X or 2.«
comgevnenete Lattobadillusnfirbichiung vhdignt gdcevtdingfto aclaim 1 or 3, or a
R o

'foi-_ﬁpt-i'@aﬂ;ﬁhhkpﬁ.ﬁ ermentum vari ant according to claiml

or 3, or a__conposition according to any one of clains
4 to%s, fblseiie hegiefasdlugermnnen wetdant aceordingftorclaim 1 or 2, a

o 19, ANy USRI LI 91, or
compositionr gccorting ¢ anseicof damsdstotlisdor itk mantfadihe dfa medicament
foﬁﬂﬁh&hg 5 %elgty%{a %.l-*:sleﬁse%rcl) a subject.

- 28 Use of a Lactobacillus fermentum variant according to claim 1 or 2, a.
component of a Lactobacillus Sermentum variant according to claim 1 or 3, or a
composition according to any one of claims 4 to 15 fof the manufacture of a medicament
for inhibiting the growth of a pathogen.

29. Use of a Lactobacillus fermentum variant according to claim 1 or 2, a
component of a Lactobacillus fermentum variant according to claim 1 or 3, or a
composition according to any one of claims 4 to 15, for the manufacture of a medicament
for modulating indigenous microbes of the gastrointestinal tract.

30. The use according to any one of claims 16 to 29, wherein said-

composition is suitable to be administered orally.
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