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Helicobacter pylori is a spiral-shaped bacterium that colonizes the stomach
by, among other things, its ability to produce urease to neutralize the acids in the
stomach. Urease converts urea, of which there is an abundant supply in the
stomach, to bicarbonate and ammonia, which are strong bases. This results in a
cloud of acid-neutralizing bases around the H. pylori cells, protecting them from
the 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
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In a recent research article, researchers studying H. pylori infections concluded
that infection by H. pylori elicits gastric mucosal sialylation as part of the chronic
inflammatory response and that many virulent strains are thus better able to attach to the
inflamed site (Science 18:573-578, 2002).

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
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Mice spontaneously develop chronic colitis, which does not occur in germ-free

animals. Mouse colitis is similé,r to human Crohn’s disease, a chronic serious
inflammatory disease of the gastrointestinal tract. Crohn’s disease usually occurs in the
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.
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Accordingly, the present invention te provides strains of Lactobacillus
which have been selected for their capability of reducing gastrointestinal
inflammation, such as that due to Helicobacter pylori. Furthermore, the invention
te provides products containing said strains, including agents for treatment or
prophylaxis of inflammation associated with Helicobacter pylori for administration
to humans, including conditioned media in which said strains have grown and
protein-containing extracts thereof.

Other aspects of the invention 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
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except where the context requires otherwise due to express language or

necessary implication, the words “comprise” or variations such as “comprises” or
“comprising” are used in an inclusive sense, i.e. to specify the presence of the
stated features but not to preclude the presence or addition of further features in
various embodiments of the invention.

The present invention herein comprises strains of Lactobacillus which have
been selected for their capability of reducing gastrointestinal inflammation, such
as that due to Helicobacter pylori. Such strains include Lactobacillus coryniformis
MM7, ATCC PTA-4660 and Lactobacillus reuteri MM2-3, ATCC PTA-4659.
Products such as foods, nutritional additives and formulations, pharmaceuticals or
medical devices containing 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. reuterni ATCC 55730 and others, can
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antigen. 1hese strains cannot be identified even by genetic fingerprinting since they can
be up to 98% similar genetically but still show very different effects on the immune cells.
The strains thus screened and found to have a strong inhibitory effect against stimulated,
pro-inflammatory cytokine 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.




were diluted 1:10 and grown for another 24 and 48 h.
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adhere for 2 h prior to lipopolysaccharide (LPS) activation and addition of conditioned
medium. Naive RAW 264.7 cells were exposed to purified LPS from E. coli serotype
0127:B8 (Sigma). Activation medium was made by adding 2 ng LPS to 20 pl
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-a
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,



select the nost efficient strains. The strains
nmentioned in the figures but not specifically
mentioned in the text are various strains of
Lactobacillus, primarily L. reuteri that were tested.
In this exanple, L. corynigorms MW, ATCC PTA-4660,
was sel ected by using the method above, for addition
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diluted to an ODggo of 1.0 (representing approximately 10° cells/ml) and further diluted

1:10 and grown for an additional 24 h. Bacterial cell-free conditioned medium was
collected by centrifugation at 8500 rpm for 10 min at 4°C. Conditioned medium was
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



bacterial sanple. After anplification, the extension

products of the resulting hybridization are separated

by size, and the strain of bacteria is characterized

by measuring the pattern of sized extension products.
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nature. To determine the size of the putative protein immunomodulin, the conditioned

medium was fractionated by filtration and the filtrates tested for effectiveness. In this
way, the active component of the conditioned 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.



THE CLAIMS What is Clained is: 1. A biologically pure
culture of Lactobacillus coryniforms strain MW, ATCC
PTA- 4660. 2. A biologically pure culture of
Lactobacillus reuteri strain M\R-3, ATCC PTA-4659. 3.
A biologically pure culture of a Lactobacillus strain,
when used to reduce gastrointestinal inflammation
associated with Helicobacter pylori infection in the

THEaSEARUGE estinal tract in mammals, wherein said strain
'S selfected wusing a nouse nmacrophage assay for TNFa
activity, and wherein the reduction in
gastrointestinal inflamation is via an inhibitory

al t pro-inflammtory cytoki ne production.

4. An H. pylori-associated gastrointestinal
i nfl ammati on-reduci ng conponent derived from a

1, bi %%ﬂil&@bélw PlbeCc fitdird OF Eadfobaciiis 8bfyribrmis strain MM7, ATCC
Lact obaci | | when used for reducing TNFa
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ce ree culf d
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i nfppATEES9ON- r educi ng conponent accord| ng to claim4,
wherei n said conponent is a protein or art t her ?
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bl QhQBe grktrgintestimat trattinanafmmals,ovodrein saidstrainisesdlected

strain M\R-3, ATCC PTA-4659. 8. cel | -free utu
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derived from a biologically pure culture of a strain of Lactobacillus, when
used for reducing TNFa production, wherein said component is obtained
from a cell-free culture supernatant after growth of said strain.

5. A H. pylori-associated inflammation-reducing component according to
claim 4, wherein said component is a protein or part thereof.

6. A component according to claim 5, wherein the protein, or part thereof, is

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 H. pylori

associated inflammation-reducing component derived from a 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.



Lact obacillus sel ected fromthe group consisting of
Lactobacillus coryniforms strain MW, ATCC PTA-4660
and Lactobacillus reuteri strain MW-3, ATCC
PTA-4659. 11 10. A food conposition according to
claim9, wherein the conponent conprises cells of a
bi ol ogically pure culture ofllthe strain of

Lact obaci | lus. 11. A pharnaceutical conposition
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14. A nutritional supplement according to claim 13, wherein the
component comprises cells of a biologically pure culture of the strain of
Lactobacillus.

15.  An agent for treatment or prophylaxis of inflammation associated with
Helicobacter pylori, comprising an anti-inflammatory component from a
strain of Lactobacillus according to any one of claims 1 to 3.

16. A method for preparing a food 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 an ingestible support to provide a food.

17. 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.



18.
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20

21.

22.

23.

24.

25.

26.

27.

a. selecting a strain of Lactobacillus according to
claim3; b. obtaining an anti-inflamuatory conponent
fromsaid strain; and c. adding said conponent to an
i ngesti ble support to provide a food. 17. A nethod
for preparing a pharmaceutical conposition
conprising: a. selecting a $2rain of Lactobacillus
according to claim3; b. obtaining an

anti-infl tory conponent fromsaid strain;.and ¢
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orally.

A method according to claim 19, wherein the cells are administered
rectally,

A method according to any one of claims 19 to 21, wherein said strain
produces a protein in conditioned medium which is associated with
reduction of inflammatory cytokine activity.

A method according to claim 22, wherein the protein is smaller than 5kDa.
Use of at least one strain of Lactobacillus in the manufacture of a
medicament for the treatment or prophylaxis of inflammation associated
with Helicobacter pylori, wherein said at least one strain is capable of
reducing gastrointestinal inflammation via an inhibitory effect against pro-
inflammatory cytokine production.

A use according to claim 24, wherein said medicament is administered
orally or rectally.

A use according to claim 24 or claim 25, wherein said strain produces a
protein in conditioned medium which is associated with reduction in
inflammatory cytokine activity.

A use according to claim 26, wherein the protein is smaller than 5kDa.



produces a protein in conditioned nmediumwhich is
associated with reduction of inflammtory cytokine
activity. 23. A nethod according to claim 22, wherein
the protein is smaller than SkDa. 24. Use of at | east
one strain of Lactobacillus in the manufacture of a
medi canment for the treatnment3 or prophyl axis of

i nflammati on associated w th Helicobacter pylori
wherein said at |east one strain is capable of
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which is associated with reduction in inflammtory
cytokine activity. 27. A use according to claim 26,
wherein the protein is smaller than 5kDa. 13 28. A
nmet hod according to any one of clains 16 to 28, or a
use according to any one of clainms 24 to 27, in which
the strain of Lactobacillus is selected fromthe
group consisting of Lactobacillus coryniforms strain
MW7, ATCC PTA-4660 and Lactobacillus reuteri strain
MWR- 3, ATCC PTA- 46509.



