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the I nvention This invention relates to use of a

met hod for screeni ng nonpat hogenic anti- inflammtory
bacterial strains, and products and nethods using such
strains for treatnent and prophylaxis of inflammtion
caused by gastrointestinal bacteria such as

Hel i cobacter pylori, other species of Helicobacter,
and ot her inflammation-causi ng gastrointesti nal

ns Descr tion of the Related Art Helicobacter
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produce urease to neutralize the acids in the stomach.

Urease converts urea, of which there is an abundant
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whi ch are strong bases. This results in a cloud of

Fick i d:n utr@llzmg bases around the H pylori cells,
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pathogense systemis not effective in reversing the
effects of Hpylori in the nucus lining of the
stomach. The H pylori cells remain in the lining, and

Deéc?%ﬂbg@@l% I@el'eﬁ%#f fescal ates its response to the cells,
creating an mmation if there are not sufficient
ant Heli¢cabutampplbary a spiediahaetbactedinhabidt@olobiyes fig stdiach by,
infection with H pylori, cytokine intercellular
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neutrgghl |s are attracted to and infiltrate the WD

aropih P38 iy spizoley Gemssm tie acid in the stomach. The H. pylori

cells penetrate and traverse the gastric mucus layer and attach to epithelial cells in the

lining of the stomach. At least some strains of H. pylori have the ability to produce
toxins. Infection with H. pylori activates the host immune system, which sends white
blood cells, killer T cells and other infection-fighting agents to the area, but the body’s
immune system is not effective in reversing the effects of H. pylori in the mucus lining of
the stomach. The H. pylori cells remain in the lining, and the immune system escalates

its response to the cells, creating an inflammation if there are not sufficient anti-
inflammatory mechanisms available. During the infection with H. pylori, cytokine
intercellular signal proteins generated by the host epithelium dendritic cells, natural killer
cells, T-cells and other immune defense cells propagate the immune response to the

invading pathogen. Consequently, host neutrophils are attracted to and infiltrate the



stomach epitheliumand persist there throughout the
infection. These cells generate, anong other factors,
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ultimately carcinogenesis. H pylon also i nduces
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Inflammation in the stomach and gastrointestinal tract is mediated by intercellular

signal proteins known as cytokines which are produced by macrophages and dendritic
cells in the epithelium in response to an antigenic stimulus such as that produced by H.
pylori or other pathogens. Upon contact between the epithelium and the antigen such as

H. pylori or endotoxins produced by it, such as LPS, antigen presenting cells (including



H. pylori or endotoxins produced by it, such as LPS,
antigen presenting cells (including WO 2004/ 031368
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epi t hel i um propagate the signal to naive macrophages
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gastrointestinal tract. These conditions require the
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intestines, but may occur anywhere in the gastrointestinal tract. These conditions require
the presence of enteric bacteria and are both Thl-mediated-IL-12-dependent forms of
colitis. Because of the similarities of the causes and symptoms, mouse models of colitis
and other mouse models are used to study components of the inflammatory response
directly, and are, as the same mechanisms apply in man, accepted to be used to develop

treatments for human gastrointestinal disease.



and ot her nouse nodels are used to study conponents of
the inflammtory response directly, and are, as the
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Other objects and advantages will be more fully apparent from the following

disclosure and appended claims.

SUMMARY OF THE INVENTION

The invention herein comprises certain Lactobacillus strains which have been
selected for their capability of reducing gastrointestinal inflammation, such as that due to
Helicobacter pylori, and products derived from said strains, including agents for

treatment or prophylaxis of inflammation associated with Helicobacter pylori for



SUMVARY OF THE | NVENTI ON The invention herein
conprises certain Lactobacillus strains which have
whemwno3se ected for their capability of reduciPQI/SE2003/001552
gastrointestinal inflammation, such as that due to
Hel i cobacter pylori, and piSoducts derived from said
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and_lLactobacillus reuteri MW-3, ATCC PTA-4659.
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nutritional additives and formulations, pharmaceuticals or medical devices containing
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whole cells or components derived from these strains may be formulated as is known in
the art, and generally include an ingestible support as known plus the Lactobacillus-
strain, or its derived component. Previously known strains, now identified to have good
TNFa reducing capacity, such as L. rhamnosus GG ATCC 53103, L. reuteri ATCC
55730 and others, can also be used in the above formulations. These products are agents
for treatment or prophylaxis of inflammation associated Wi;th Helicobacter pylori for
administration to mammals.

Model systems using the appropriate cytokines are used to determine factors that
reduce or increase inflammation. In the examples provided herein, a mouse macrophage

assay, using the RAW 264.7 macrophage cells (ATCC, Rockville, MD, ATCC # TIB-71),
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pro-inflammatory cy%oklne production by macrophages are especially effective in the

treatment of inflammation in the gastrointestinal tract of man, including H. pylori caused
inflammation in the stomach.
The features of the present invention will be more clearly understood by reference

to the following examples, which are not to be construed as limiting the invention.

Example 1. Selection of anti-inflammatory strains.




be up to 98% simlar genetically but still show very
different effects on the imune cells. The strains
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0127:B8 (Sigma). Activation medium was made by adding 2 ng LPS to 20 ul
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conditioned medium per well. Macrophages were either pre-incubated or co-incubated
with cell-free Lactobacillus conditioned medium. Recombinant mIL-10 (R&D Systems,
Minneapolis, Min.) was used as a positive control. Cell viability was assessed by Trypan-
blue (Invitrogen) exclusion. The presence of TNF-a in cell culture supernatant was
measured with a sandwich enzyme immunoassay, Quantikine M® Mouse TNF-o
Immunoassay (R & D Systems).

The effect of Lactobacillus-conditioned media on TNFa production by LPS-

activated macrophages is shown in Figure 1, which shows that of the 45 strains tested,
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TNFE roduction . by the activated macrophages. Figure

the snethogtbovdor afditicigriguandardriqesrte i b soron omismrlain was grown
i N [ ; LP . .
and_{_lZBﬂﬂﬁHﬁedl, {;t%ﬁ%?cglt?ﬁra!nli [ oatk Iﬁ“cgg?g’wﬁlg gzroggczflgs in the g%lroyg@gustry.

e resu hese st ud are~then use ( \
This kelturo stas éfehi adiledito mtviaigh ferfibsted ik, Asingraaditiona Jobit

the figures not specifically nentioned in the
Cu“iué%%t at;?rglgv‘% 8 i?@éﬁ QFpége'ﬁ%l Ayogubiand she yoguy wasuiserhby hymans as
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separated from the cell pellet and then filtered through a 0.22 pm pore filter unit
(Millipore, Bedford, Mass.).The conditioned medium was then lyophilized and
formulated, using standard methods, to make a tablet. This tablet was used as a drug by

humans to treat ulcer caused by H. pylori.

Example 3. DNA-Fingerprinting of Lactobacillus reuteri strains
The method of U.S. Patent Nos. 5,523,217 and 5,691,136 of Lupski et al. was

used to do genomic fingerprinting of L. reuteri strains. This method utilizes

amplification of the bacterial DNA by adding a pair of outwardly-directed primers to the
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way, the active component of the condltloned media of effective Lactobacillus strains

was found to be approx 5 kDa in size or less.

While the invention has been described with reference to specific embodiments, it
will be appreciated that numerous variations, modifications, and embodiments are
possible, and accordingly, all such variations, modifications, and embodiments are to be

regarded as being within the spirit and scope of the invention.



wi th DNA di gesting enzynmes, proteases and inactivated

prot eases. The putative imunonodulin was in this way
wa@ledoeosidsed t o be one or nore proteins or peptPdESEI0N3/001552

nature. To determ ne the size of the putative protein

i munonodul i n, the conditibhed nedium was

fractionated by filtration and the filtrates tested

THEQE ﬁgﬁgctiveness. In this way, the active conponent
ondi ti oned nmedi a of effective Lactobacillus
strains was found to be approx 5 kDa in size or |ess.
Wil e the invention has been described wth reference
Whabisdfjeinicidils: enbodi nents, it wll be appreciated that
numer ous variations, nodifications, and enbodi nents
are possible, and accordingly, all such variations,

dh fi; i ' are to..be. re
o n OGOy BRI SERPUIBRI IR Eorb et SrolniNih Afer
200278316868 PCT/ SE2003/ 001552. 10 THE CLAIMS Wat is

aimed Is: 1. A biologically pure culture of
?ac%&%fgeglpqﬂ%p% Fylire @?qucéolsacrl e SrATmOOM2PS A DGB BTA-
2. f5s8i ol ogically pure culture of Lactobacillus
reuteri strain MWR-3, ATCC PTA- 4659. 3. A

Bi oA bigilogitdlly e eultiit b Ba@bbRilkAGHARAGILIH FoSity Bty to
selected for its ability to reduce gastrointestina

i nfiEdiRseestErnigsiing infleamagionassestatesiowidle Hetigyhiaoter pylori infection
i nf; ' j . trointestinal tract in mal s
usilﬁ gﬁéa&g rr"éﬁfé% Shﬁ%rt%gﬁlgd%a%glgwlp&a Moy agraPngee 3psavafor
An TRNF@¥¢tprsty. associ ated i nfl ammati on-reduci ng

conponent derived froma biologically pure culture of
4 i B plofi assostatdskioflihostios-addicingrpmpendnt dbitaidfasn a
froDmla 'Cgl:ll -freﬁ1 cul ture ;Super na ant after growth of
sai 0 8PP SIS OF A §rR QT LeciplasiHusy jpideompenset oljained
TNfgon@ FReiNffree BulthB e ' ' - -

i nfl émmt [ orﬁ-e rgduci %ﬂgér %dg%%%ﬁgrn@ %?P%%%%}n’ \%B%P%‘flﬁg the
s aicapabolity ofi esttucing TNFix aheum. or parts thereof. 6. The

onponent ~according . to claim5, wherein the protein,
gr E@ﬁ:}f DYkt gpciated inflammation-reducing component of claim 4, wherein

said component is a protein or parts thereof.

6. The component according to claim 5, wherein the protein, or part thereof, is
characterized by being smaller than 5kDa.

7. A cell-free culture supernatant isolated from a biologically pure culture of
Lactobacillus reuteri strain MM2-3, ATCC PTA-4659.

8. A cell-free culture supernatant isolated from a biologically pure culture of
Lactobacillus coryniformis strain MM7, ATCC PTA-4660.

9. A food composition comprising an ingestible support and an . pylori associated
inflammation-reducing component derived from of é strain of Lactobacillus
selected from the group consisting of Lactobacillus coryniformis strain MM7,
ATCC PTA-4660 and Lactobacillus reuteri strain MM2-3, ATCC PTA-4659.

10. The food composition of claim 9, wherein the component comprises cells of a

biologically pure culture of the strain of Lactobacillus.



characterized by being snmaller than 5kDa. 7. A

cell-free culture supernatant isolated froma .
wheokosizetal |y pure culture of Lactobacillus reCt/eEI003/001552

strain M\-3, ATCC PTA-4659. 8. A cell-free culture

super nat ant i sol at ed fron1h1biologipally pure cul ture

of Lactobacillus coryniforms strain MW, ATCC

PTA;,4660. 9. A food conposition conprising an

iR AR FculicHh SPRPAHEP TR PIHpTISHE %}i’haflas@@?baitcelm;er and an F

i nf ' [, Gk CO ent. deriv r 0 .
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conbigebarghofseleted Gloacthb |gttﬁ1{pQ>@ﬁM§tirngfﬂDa§to%MiﬂM‘ ngormis

AT PTA-4660_and lLactobacillus reuteri strain -3,

AT aﬁ#@l@ga@.TC@d’.TArﬁ@Q 80 Leefapasilinsi rewenfstreindVvD3, ATCC

wh AT e conmponent conprises cells of a

bi glf?;)g{hgg?l y pure culture of the strain of

1 AcT lodoat i b cesitic ANQo 2 @ﬁﬁ&ﬁ&ﬁﬁ&n’f’ﬁ%@%@@ﬁk%;@%ﬁeml:gxmprises

11. har maceut i cal conposition conprising
ph a‘ieﬁéggﬁl prodegicallymuresgultarriotithe birain p§Lernosgbsi at ed

i af L ON= ' conponent derjved fromof a _
LB AR T RN ot 5] i o
consiatdtedintmbatibabedicidepniRnYRideals ﬁom%tf_%%{rw !
ATCC PTA-4660 and Lactobacillus reuteri strain -3

ATCectobupillyg sdectadiromiibe gloup nammigwﬁwaa‘oquz&iu} b@@?ﬁrmis
' j h t, C rises cells of a
5 SO B RO QR i o] Srcc

Ladtobdesd.l us. 13. A nutritional supplenent conprising

an ingestible support and an H pylori associated
{hilhgmwiitional $@@f¢@iﬂﬁ§0ﬁdaﬁpol'fe whecken theednfpoaent @bmarises cells of

[: baci | | J d fromthe group
e B e AR

i dte dq..strain MR- 3,
1T QT Sg&ili]g%b@@&ﬁ bdititsh, nggbﬁglh

ATCC PTA- 46 The nutritional  suppl ement of

cl ai n#-13¢leqling @strain ol aorbpoiiknbcwoding isdsinc®) | s of  a
20101 P G A 8 SIS RN, O
Egg?g%gtg:diﬂ’ilﬂ% gﬁgggﬂgl?gl:léri:lg ‘tot %1 iggg%ti%fegﬁ;uﬂgor?tosﬁrg%ldg a%od.
16. A method for preparing a pharmaceutical composition, comprising:
a. selecting a strain of Lactobacillus according to claim 3;
b. obtaining an anti-inflammatory component from said strain; and
c. adding said component to pharmaceutical carrier to provide a
pharmaceutical composition.
17. A method for preparing a nutritional supplement, comprising:
selecting a strain of Lactobacillus according to claim 3;
b. obtaining an anti-inflammatory component from said strain; and
¢. adding said component to an ingestible support to provide a nutritional
supplement.

18. An agent for treatment or prophylaxis of inflammation associated with

Helicobacter pylori comprising an anti-inflammatory component from a strain of



b. obtaining an anti-inflammatory conponent from said
strain; and c. adding said conponent to an ingestible
wGaapost3eg o provide a food. 16. A nethod for PCERENIIE1S52
a pharmaceutical conposition, conprising: a. selecting
a strain of Lactobacillus é%cordlng to claim3; b.
obt ai ning an anti-inflammtory conponent fromsaid

str sai d conmponent to

pha ﬁgff@%ﬁzﬁz@aﬁcc%@i’nrg:tgglaﬂ%s brofite a pharnaceuti cal
CIOTROSEthLE Por thehtmdht BPBI%%H L hRE oF R ma@%n%Fsrc])%ta%édtx%vf%ﬂl al

suppl enent, conprisin
Lac Helieaidclen pylaczcmmjxrnsmgtselecﬂnag amlé’a,st &he ﬁfahﬁéﬂﬂd&ﬂ)b%zllus said
anti -i nf| amrat or nponent fromsaid strain; and c.
add Ftr}ﬁasé aras %ﬁ‘ﬁ%ﬁﬁ@ﬁ?f izeg iy that 1 deerppble of sdppiog 1ga$tl:01ntest1nal
Pr OMIfREIrEatidut © t ent for
Fr o, bd b8 e AR EF P Pt e B85 o Biman.
VEOt Thhe Hetliod atf akzirar 9pyhatin t6©681Isia8é Mnidlttered orall
i mflagr(%tory conponent froma strain of V%)
homeding obetpimid onbyreinthe oells ppe @chmmsm@i fettaly.
C 19. A ne

PRC T aRthol bl D, Sherdindia il inndioFS h et oh senditoned
Wi t imedivied which as:asemazcb@wuthcf@daaﬁbﬁ bﬂﬁlﬂ&%h?a% 'agtoﬁfne aéﬁlégr
gne strain_of Lactobacillus, said at eas one stral

I%aFF]%FCWSgIPQ @acqrqling felaim 22,svhesgin theeprofein isdharactgrized by being
gas ?Eﬁﬁ?ﬁ i nfl anmati on, and adm ni stering

sai | east one strain to a human. 20. The

met hod of cl ai m 19, wherein the cells are adm ni stered
orally. 21. The nmethod of claim 19, wherein the cells
are adm nistered rectally. 22. The nmethod of claim 19,
wherein said strain produces a protein in conditioned
medi um which is associated with reduction of
i nflammat ory cytokine activity. 23. The method
according to claim 22, wherein the protein is
characterized by being snmaller than 5kDa.
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