Office de la Propriete Canadian CA 2761444 A1 2010/11/18

Intellectuelle Intellectual Property
du Canada Office (21) 2 761 444
v organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
13) A1
(86) Date de dépét PCT/PCT Filing Date: 2010/05/07 (51) Cl.Int./Int.Cl. A67K 35/74(2006.01),
(87) Date publication PCT/PCT Publication Date: 2010/11/18 A6TF 31/00(2000.01), A6TF 37/04(2000.01)

(71) Demandeur/Applicant:
NESTEC S.A., CH

(72) Inventeurs/Inventors:

(85) Entree phase nationale/National Entry: 2011/11/038
(86) N° demande PCT/PCT Application No.: EP 2010/056295

(87) N° publication PCT/PCT Publication No.: 2010/130662 PETIT, VALERIE, CH:
(30) Priorités/Priorities: 2009/05/11 (EP09159929.0); GARCIA-RODENAS, CLARA, CH;
2009/05/11 (EP09159925.8) JULITA, MONIQUE, CH;

PRIOULT, GUENOLEE,,CH;
MERCENIER, ANNICK, CH,;
NUTTEN, SOPHIE, CH

(74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : LACTOBACILLUS JOHNSONII LA1T NCC533 (CNCM [-1225) ET TROUBLES IMMUNITAIRES
(54) Title: LACTOBACILLUS JOHNSONII LA1 NCC533 (CNCM [-1225) AND IMMUNE DISORDERS

(57) Abréegée/Abstract:

The present invention generally relates to the field of preventing and/or treating inflammatory and infectious disorders, in particular
by boosting the endogenous antimicrobial defences. One embodiment of the present invention Is the use of non-replicating L.
Jjohnsonil La1 NCC533 (deposit number CNCM 1-1225) for use In the treatment or prevention of disorders related to the immune
system Including infections.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




w0 2010/130662 A1 |[HIL 11 HHD ARV AR AR AR

CA 02761444 2011-11-08

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
18 November 2010 (18.11.2010)

(10) International Publication Number

WO 2010/130662 Al

(51)

(21)

(22)

(25)

(26)
(30)

(71)

(72)
(75)

(74)

AG61K 35/74 (2006.01)
A61P 37/04 (2006.01)

International Patent Classification:
A61P 31/00 (2006.01)

International Application Number:
PCT/EP2010/056295

International Filing Date:
7 May 2010 (07.05.2010)

Filing Language: English
Publication Language: English
Priority Data:

09159925.8 11 May 2009 (11.05.2009) EP
09159929.0 11 May 2009 (11.05.2009) EP

Applicant (for all designated States except US):
NESTEC S.A. [CH/CH]; Avenue Nestlé 55, CH-1800
Vevey (CH).

Inventors; and

Inventors/Applicants (for US only). PETIT, Valérie
[FR/CH]; Chemin de 1'0Orée des Bois 2, CH-1607
Palezieux (CH). GARCIA-RODENAS, Clara [ES/CH];
Les Vergers de Lavaux A, CH-1072 Forel (CH). JULI-
TA, Monique [CH/CH]; Chemin de la Moraine 1,
CH-1008 Prilly (CH). PRIOULT, Guénolée [FR/CH];
Av. de Béthusy 15, CH-1005 Lausanne (CH). MERCE-
NIER, Annick [BE/CH]; Ch. de Rente 10, CH-1030 Bus-
signy (CH). NUTTEN, Sophie [FR/CH]; Av. de 1'Avant
Poste, 3, CH-1005 Lausanne (CH).

Agent: MARQUARDT, Ulf, Av. Nestle 55, CH-1800
Vevey (CH).

(81)

(84)

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
/M, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the

claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

with (an) indication(s) in relation to deposited biological
material furnished under Rule 13bis separately from the
description (Rules 13bis. 4(d)(i) and 48.2(a)(viii))

(54) Title: LACTOBACILLUS JOHNSONII Lal NCC533 (CNCM 1-1225) AND IMMUNE DISORDERS

(57) Abstract: The present invention generally relates to the field of preventing and/or treating imtlammatory and infectious disor-
ders, 1n particular by boosting the endogenous antimicrobial defences. One embodiment of the present invention is the use of non-

replicating L. johnsonii Lal NCC3533 (deposit number CNCM 1-1225) for use in the treatment or prevention of disorders related
to the immune system including infections.



10

15

20

25

30

CA 02761444 2011-11-08

WO 2010/130662 PCT/EP2010/056295
1

Lactobacillus johnsonii Lal NCC533 (CNCM I-1225) and immune

disorders

H

The present 1nvention generally relates to the field of

preventing  and/or creating inflammatory and  infectious

disorders, 1n particular by boosting the endogenous

F

antimicrobilial defences. One embodiment of the present

F

invention 18 the use of non-replicating L. johnsonii Lal

NCC533 (deposit number CNCM I-1225) for use 1n the treatment

H

or prevention of disorders related to the i1mmune system

including infections.

I

Our environment 1s contaminated by a vast array of potentially

pathogenic microorganisms. Skin keratinocytes, epithelial

cells 1lining the gastrointestinal tract, respiratory tract,

genltourinary tract all provide a physical Dbarrier that

protect against microbial 1ntrusion into the body.

In addition, these epithelia contribute to the host defences

F

by producing and secreting antimicrobials to limit access of

bacteria and other microorganisms. These antimicrobial

’

molecules constitute key components of the basic defence 1line

i

of the 1nnate 1mmunity.

F ﬁ
p—

Defensins are one of the most 1mportant classes of

antimicrobial peptides 1n humans. Defensins are produced by

H

epithelial cells of the lung, skin, oral cavity, genitourinary,

resplratory and gastrointestinal tract. Among these, there 1s

H

the family of B-defensins including the defensin 1 (hBD1l) and

2 (hBDZ2) .

HBD]1 1s expressed 1n various mucosal surfaces such as oral

mucosa, salivary gland, stomach, small 1ntestine, colon, liver

and pancreas. HBDZ 1s also present 1n epithelial cells at

H

multiple mucosal surfaces 1ncluding that of gastrointestinal
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tract. Moreover, these two defensins are also present 1n

saliva and airway surface fluid (Cunliffe,R.N. and Mahida,Y.R.

2004, J Leukoc.Biol. 75:49-58).

HBD1 1s constitutively expressed and has never been shown to

be consistently up-regulated by Dbacteria or 1nflammation

(Ou,G., et al., 2009, Scand.J Immunol ©9:150-161).

Probiotics are well known to be able to reinforce the wvarious

H

lines of gut defences: 1mmune exclusion, 1mmune elimination,

and 1mmune regulation. Probiotics are also known stimulate

non-specific host resistance to microbial pathogens and

thereby aid 1in their eradication.

H

However, despite this, the expression of the constitutive hBDI

’

has been reported as unaffected by probiotic bacteria

(O'Ne1l,D.A. et al., J Immunol 163:6718-6724) and as very

mi1ldly upregulated Dby commensa. (Escherichia coli) and

pathogenic (Salmonella typhimurium) strains (Ou,G., et al.,

2009, Scand.J Immunol 69:150-1061).

F

The application of probiotics currently lies 1n reducing the

H

risk of diseases associliated with gut barrier dysfunction (E.

]

Isolauri, et al, 2002, Gut 2002;50:111 54-111 59). Probiotics

H

are thought to be effective through survival 1n the gut, acid

’

and bile stability, and temporal colonisation of the mucosal

surfaces 1n the i1ntestinal tract.

H

Therefore, the vast majority of published literature deals

with 1live probiotics. However, several studies 1nvestigated

the health benefits delivered by non-replicating bacteria and

H H

most of them i1ndicated that inactivation of probiotics, e.g.

H

by heat treatment, leads to a loss of theilr purported health

H

benefit (Rachmilewitz, D., et al., 2004, Gastroenterology

126:520-528; Castagliuolo, et al., 2005, FEMS
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Immunol .Med.Microbiol. 43:197-204; Gil1ll, H. S. and K. J.

Rutherfurd, 2001,Br.J.Nutr. 86:285-289; Kaila, M., et al.,
1995, Arch.Dis.Child 72:51-53.).

Working with viable bacteria 1n food products today has

several disadvantages. Viable bacteria are wusually not very

H

ficult to handle 1in

stress resistant and are consequently di:

industrial scales while maintaining viability. Furthermore,

i

for some product categories 1t may not be optimal to add

viable micro-organisms to the formulation due to safety

concerns. Hence, there 18 a need for bioactive non-viable

Mm1Cro—-organisms.

—
p—

Advantageously, the provision of non-replicating probiotic

i

micro-organisms would allow the hot reconstitution, e.g., of

powdered nutritional compositions while retaining health

benefi1t for the consumer patient. Based thereon 1t may be

H

desirable to work with non-replicating bacteria 1nstead of

their 1live counterparts, but the studies availlable 1n this

respect are not encouraging.

H

The use of live probiotics as a strategy to treat or prevent

inflammatory bowel diseases has been reported 1n the

literature and recently reviewed by Dotan et al. (Dotan,

and D. Rachmilewitz. 2005; Curr.Opin.Gastroenterol. 21:4206-

ﬁ

430). For, example, a highly concentrated cocktail of eight

—

live probiotic bacteria (VSL#3) has been shown to be effective

1n prevention (Gionchetti, P., et al., 2003, Gastroenterology

H

124:1202-1209) and treatment of recurrent or refractory

pouchitis 1in humans (G1onchetti, P., et al., 2000,

Gastroenterology 119:305-309; Mimura, T., et al., 2004, Gut

53:108-114). Interestingly using a murine model of DSS-induced

colitis, Rachmilewitz et al. (Rachmilewitz, D., et al., 2004,

Gastroenterology 1206:520-528) reported that treatments with
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viable and y-irradiated VSL#3 but not heat-killed VSL#3

protect against colitis. Similarly heat-killed L. crispatus

falled to protect against DSS-induced colitis while 1ts viable

~—

counterpart clearly reduced the loss of body weight and the

MPO activity 1n the gut (Castagliuolo, et al., 2005, FEMS

Immunol .Med.Microbiol. 43:197-204). These studies suggest that

H H
h—

probiliotics are more effective alive 1n the context of gut

inflammation than their non-replicating counterparts.

Inactivated L. reuteri (heat-killed and v -irradiated) was

found not to Dbe able to decrease the TNFoa-induced IL-8

production by T84 cells while 1ts live counterpart exhibited a

F

significant beneficial effect (Ma, D., et al., 2004,

Infect.Immun. 72:5308-5314).

Hence, there 1s a need 1n the art for natural compositions

that are easy to handle under 1ndustrial conditions, that are

safe and easy to administer and that allow preventing and/or

treating 1nflammatory and i1nfectious disorders, 1n particular

by boosting the endogenous antimicrobial defences.

ITdeally the natural composition should be prepared from

probiotic cultures, 1n particular from a probiotic micro-

organism that 1s well accepted today and recognized by

consumers for delivering heath benefits. Advantageously, the

composition should contain non-replicating bacteria and should

H

be more effective than their live counterpart.

The present 1nventors have addressed this need.

’

Hence, 1t was the object of the present 1nvention to i1mprove

the state of the art and to provide a natural composition,

that allows preventing and/or treating inflammatory and

infectious disorders, 1n particular by boosting the endogenous
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antimicrobial defences and that fulfils the reguirements

listed above.

The 1nventors were surprised to see that they could achieve

H H

che object of the present i1invention by the subject matter of

the 1ndependent claims. The dependant claims further define

H

preferred embodiments of the present invention.

H

The subject matter of the present 1nvention strengthens the

mammalian endogenous antimicrobial defences by administering a

product contailning micro-organisms, such as non-replicating

micro-organism, for example heat-treated microorganisms.

The 1nventors describe that L. johnsonii (Lal, NCC 533,

deposit number CNCM I-1225), 1n particular non-replicating L.

Johnsonii (Lal, NCC 533, deposit number CNCM I-1225), for

example heat treated L. 7johnsonii (Lal, NCC 533, deposit

H

"ects on the 1nduction of

number CNCM I-1225), has superior e

antimicrobial peptide expression than those previously

1dentified and described 1n the literature.

It was found, for example, that:

— L. johnsonii (Lal, NCC 533, deposit number CNCM I-1225)

strongly i1nduces the constitutive hBD1l expression, and that

— Heat-treated L. johnsonii (Lal, NCC 533, deposit number

CNCM I-1225) wup-regulates hBDl more strongly than 1ts live

counterpart.

HBD1 displays antibacterial activity against a broad spectrum

H

of bacteria including

1]

coli and Pseudomonas aeruginosa, H.

pylori (Nuding,S., et al., 2009,Microbes.Infect. 11:384-393)

and also against veasts such as Candida albicans (O'Neil, D.A.

2003, Mol.Immunol 40:445-450) and viruses (human
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immunodeficiency virus) (Kota,S. Et al., 2008, J. Biol. Chem

283:22417-22429) . Thus, these antimicrobial peptides may

reinforce the mucosal barrier and consequently limit bacterial

adherence and 1nvasion.

5 More and more evidence 1ndicate that the 1levels of defensins

are reduced 1n certain pathophysiological conditions and that

~—

this 1s a risk factor in the pathogenesis and complications of

infectious and 1nflammatory diseases such as (Doss, M.et al.,

2010, J Leukoc.Biol. 87 : 79-92); Rivas-Santiago,B.et al., 2009,
10 Infect.Immun. 77:4690-4695) :

— In the respiratory tract

cystic fibrosis, reactive ailrways disease, lung 1nfections and
tobacco smoking, asthma, pneumonia, rhinitis, otitis,

sinusitis, tuberculosis

15 - In the gastrointestinal tract

Crohn’s disease (colon and 1leum), ulcerative colitis,

gastritis and gastric ulcer induced by Helicobacter pylori

infection, infectious diarrhea, necrotising enterocolitis,
antibiotic—-assocliated diarrhea, celiac disease, intestinal

20 i1mmaturity.

= In the genitourinary tract

Bacterial vaginosis, HIV, Herpes simplex virus, urinary

infection

— In the skin

25 Atopic dermatitis, chronic wulcer, carcinoma, atoplc eczema,

burn i1njury
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— In the oral cavity

HIV patients, tonsillitis, gilngivitilis, dental caries

— Keratitis 1n evyes

The results presented herein 1indicate that L. johnsonii Lal

(NCC 533, deposit number CNCM I-1225) has a stronger capacity

to boost the endogenous antimicrobial defence than previously

F

ficient

1dentified probiotic bacteria, and thus may be more e:

H

1n the prevention and treatment of SIBO (small 1ntestinal

bacterial overgrowth), i1nflammatory and i1nfectious disorders.

In addition, the inventors data 1indicate - contrary to what
would be expected from the literature - that heat treatment
does not decrease, but further lncreases the strong

h—

antimicrobial effect of L. johnsonii Lal (NCC533, deposit

number CNCM I-1225).

One embodiment of the present 1nvention 1s a composition

comprising L. johnsonii Lal (NCCb33, deposit number CNCM I-

F

1225) for wuse 1n the treatment or prevention o disorders

linked to the i1mmune system, 1ncluding 1nfections.

According to the present invention the disorders linked to the

immune system may be treated or prevented by 1ncreasing

endogenous hBD1 expression.

The present i1invention also relates to a composition comprising

IL,. johnsonii Lal (NCC533, deposit number CNCM I-1225) for use

H

1n the treatment or prevention of disorders linked to a

H

decreased hBD1l expression, such as microbial infections, for

example.
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The present 1nvention also concerns the use of L. johnsonii

Lal (NCC533, deposit number CNCM I-1225) 1n the preparation of

H

a composition for the treatment or prevention of disorders

linked to the 1Immune system.

Non-replicating L. johnsonii Lal (NCC533, deposit number CNCM

I1-1225) may be used at least partially. Non- replicating, 1n
particular heat treated, L. johnsonii Lal (NCC533, deposit

number CNCM I-1225) have the advantage of being even more

H

effective than their live counterpart.

—

The use of non-replicating microorganisms, such as heat-

treated L. johnsonii Lal (NCC533, deposit number CNCM I-1225),

F

instead of their live counterparts, has further the advantages

L O <

H

— reduce the potential risk of live probiotic-associated

sepsls 1n the sensitive targeted populations,

— represent a safe alternative to immunocompromised patients,

and

)

— lower processing hurdles, can be 1ntegrated 1n shelf

stable liguid products with an long shelf life.

H

Hence, 1n one embodiment of the present i1nvention at least 90%,

for example at least 95 3 preferably at least 98 %, most

O\

preferably at least 99 3, 1deally at least 99.9 3%, or all of

the L. johnsonii Lal (NCC533, deposit number CNCM I-1225) are

non-replicating.

The present i1nvention also relates to a composition comprising

L. johnsonii Lal (NCC533, deposit number CNCM I-1225), whereiln

at least 95 3 preferably at least 98 %, most preferably at

least 99 3, 1deally at least 99.9 %, or 100 of the L.
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Johnsonii Lal (NCC533, deposit number CNCM I-1225) are non-

replicating.

Thus, the present 1nvention also relates to biocactive, non-

replicating, e.g., heat treated, L. johnsonii Lal (NCC533,

deposit number CNCM I-1225).

“Non-replicating” L. johnsonii La.- (NCC533, deposit number

CNCM I-1225) include L. johnsonii Lal, which have been heat
treated. This 1ncludes L. johnsonii Lal (NCC5H33, deposit

number CNCM I-1225) that are 1nactivated, dead, non-viable

and/or present as fragments such as DNA, metabolites,

cytoplasmic compounds, and/or cell wall materials.

“Non-replicating” means that no viable cells and/or colony

forming units can be detected by classical plating methods.

such classical plating methods are summarized 1n the

microbiology book: James Monroe Jay, Martin J. Loessner, David

A. Golden. 2005. Modern food microbiology. 7th edition,

Springer Science, New York, N.Y. 790 p. Typically, the absence

H

of viable cells can be shown as follows: no visible colony on

agar plates or no i1ncreasing turbidity 1n ligquid growth medium

H H
f—

ferent concentrations of bacterial

after i1noculation with di:

preparations (‘'non replicating’ samples) and 1ncubation under

appropriate conditions (aerobic and/or anaerobic atmosphere

for at least Z24h).

The L. johnsonii Lal (NCC533, deposit number CNCM I-1225) may

be rendered non-replicating Dby heat lnactivation. Heat

inactivation may occur at at least about 70° C.

Any heat treatment may be used to 1nactivate the probiotics as

long as 1t 1s carried out long enough to achieve 1nactivation.

For example, such a heat treatment may be carried out for at

least 10 seconds.



10

15

20

25

30

CA 02761444 2011-11-08

WO 2010/130662 PCT/EP2010/056295
10
Tyvpically a high temperature will reqguire a short heating time,
while lower temperatures will require longer heating.

For example, the L. johnsonii Lal (NCC533, deposit number CNCM

I-1225) may be rendered non-replicating at 110° to 140° for

1-30 seconds, e.g. 10-20 seconds.

This given time frame refers to the time the L. johnsonii Lal,

are subjected to the given temperature. Note that depending on

F

the nature and amount of the composition the L. johnsonii Lal

H

are provided 1n and depending on the architecture of the

heating apparatus wused, the time of heat application may

differ. The temperature treatment may be carried out at normal

atmospheric pressure but may be also carried out under high

pressure. Typical pressure ranges are form 1 to 50 Dbar,

preferably from 1-10 bar, even more preferred from 2 to 5 bar.

H

An 1deal pressure to be applied will depend on the nature of

the composition which the micro-organisms are provided in and

on the temperature used.

If the compositions the Lal (NCCbH33, deposit number CNCM I-

1225) are provided 1n are anyway heat treated, e.g., before

they are packaged and distributed, 1t may be preferable to use

this heat treatment step to i1nactivate Lal NCC533.

Tvpically, compositions containing Lal (NCC 533, deposit

number CNCM I-1225) may be treated by a high temperature short

time (HTST) treatment, flash pasteurization or an ultra high

temperature (UHT) treatment.

A UHT treatment 1s Ultra-high temperature processing or a

ultra-heat treatment (both abbreviated UHT) involving the at

- -

least partial sterilization of a composition by heating 1t for

a short time, around 1-10 seconds, at a temperature exceeding

135°C (275°F), which 1s the temperature required to kill
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bacterial spores 1n milk. For example, processing milk 1in this

H

way using temperatures exceeding 135° C permits a decrease of

bacterial load 1n the necessary holding time (to 2-5 s)

enabling a continuous flow operation.

There are two main types of UHT systems: the direct and

1ndirect systems. In the direct system, products are treated

by steam 1injection or steam 1nfusion, whereas 1n the 1ndirect

system, products are heat treated using plate heat exchanger,

tubular heat exchanger or scraped surface heat exchanger.

H

Combinations of UHT systems may be applied at any step or at

H

multiple steps 1n the process of product preparation.

A HTST treatment 1s defined as follows (High Temperature/Short

Time) : Pasteurization method designed to achieve a 5-10g

H

reduction, killing 99,9999% of the number of wviable micro-

organisms 1n milk. This 1s considered adequate for destroving

almost all veasts, molds and common spoilage bacteria and also

H

to ensure adequate destruction of common pathogenic heat

resistant organisms. In the HTST process milk 1s heated to

/1.70C (lololF) for 15-20 seconds.

H H

Flash pasteurization 1s a method of heat pasteurization of

perishable beverages like fruit and vegetable juices, beer and

dalry products. It 1s done prior to filling into containers 1in

order to kill spoilage micro-organisms, to make the products

ﬁ H
p—

safer and extend their shelf 1li1fe. The liguid moves 1n

H

controlled continuous flow while subjected to temperatures of

71.50C (1o0oF) to 740C (loboF) for about 15 to 30 seconds.

H

For the purpose of the present invention the term “short time

high temperature treatment” shall i1include high-temperature

short time (HTST) treatments, UHT treatments, and flash

pasteurization, for example.
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the present i1nvention may comprise Lal 1n

an amount sufficient to at least partially treat infections

and disorders 1linked to the immune system and/or their

complications. An

defined as "a therapeutically e:

H

amount adequate to accomplish this 1s

effective for this purpose will

known to those of skill

i

depend on a

fective

dose. Amounts

H
p—

number of factors

1n the art such as the severity of the

F

disease and the weight and general health state of the

consumer, and on the e:

H

fect of

H

the

In prophylactic applications,

compositions

food matrix.

according to the

invention are administered to a consumer susceptible to or

otherwise at risk o:

H

—

- disorders linked to the 1mmune system 1n

an amount that 1s sufficient to at least partially reduce the

H

risk of developing such disorders. Such an

to be "a prophylactic
amounts depend on a number of

the patient's state of health and weight,

the food matrix.

Those skilled 1n the art will

therapeutically e:

H

o-

H

ﬁ

H

F

In general the composition o:

fective dose appropriately.

patient spec]

H

—

tfi1c factors such as

amount 1s defined

effective dose". Agaln, the precise

fective dose and/or

Lal (NCC533, deposit number CNCM I-1225) 1n

H

o-

Tyvpically, the therapeutically effective

H

prophylactic e

— 1000 mg Lal per daily dose.

H

CNCM I-1225) may be present

1n

che composi

and on the e

H H

ect of

be able to adjust the

the prophylactic

che present i1nvention contalns

a therapeutically

fective dose and/or in a prophylactic effective dose.

dose and/or the

H

‘ective dose 1s 1n the range of about 0,005 mg

In terms of numerical amounts, Lal (NCC533, deposit number

c10n 1n an amount

H

corresponding to between 10° and 10%4 eguivalent cfu/g of the
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dry composition. Obviously, non-replicating micro-organisms do

not form colonies, consequently, this term 1s to be understood

ﬁ

as the amount of non replicating micro-organisms that 1s

obtained from 10° and 10 cfu/g replicating bacteria. This

includes micro-organisms that are 1nactivated, non-viable or

dead or present as fragments such as DNA or cell wall or

H

cytoplasmic compounds. In other words, the qgquantity of micro-

organisms which the composition contains 1s expressed 1n terms

p—

of the colony forming ability (cfu) of that quantity of micro-

—
p—

organisms as 1f all the micro-organisms were alive

H

1rrespective of whether they are, 1in fact, non replicating,

H

such as 1nactivated or dead, fragmented or a mixture of any or

H

all of these states.

For example, the composition 1n accordance with the present

H

invention may contaln an amount of L. 7johnsonii Lal (NCC533,

deposit number CNCM I-1225) corresponding to about 10° to 10%°

cfu per daily dose.

H

The composition of the present 1nvention may contain about

0,005 mg - 1000 mg L. johnsonii Lal (NCC533, deposit number

CNCM I-1225) per daily dose.

- -
e

The composition of the present i1nvention may be any kind of

composition. The composition may be to be administered orally,
enterally, parenterally (subcutaneously or 1ntramuscularly),

topically or ocularly, or by inhalation, intrarectally and

intravaglnally for example.

Hence, the composition of the present 1nvention may be

F

selected from the group consisting of food compositions, food

products i1including pet foods, drinks, formulas for complete

nutrition, nutritional supplements, nutraceuticals, food
additives, pharmaceutical compositions, cosmetical

compositions, medicaments, and topical compositions.
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H

Prebiotics may be added. Prebiotics may support the growth of

probi1otics before they are rendered non-replicating.

Prebiotics may also act synergistically with wviable probiotic

bacteria that are present in the composition and/or that may

be added.

The disorder linked to the 1mmune system may be selected from

ﬁ

the group consisting of infections, 1n particular bacterial,

viral, fungal and/or parasite infections; i1nflammations;

phagocyte deficiencies; epithelial Dbarrier defects, 1mmune

H

system 1mmaturity, SIBO and combinations thereof.

—

In one embodiment of the present i1nvention the composition

comprising L. johnsonii Lal (NCC533, deposit number CNCM I-

H

1225) may be for use 1n the treatment or prevention of

microbial 1infections, such as wviral, fungal and/or parasite

infections.

The disorder linked to the i1mmune system may also be selected

H H

from the group of disorders linked to a reduced level of

defensins, 1n particular hBD1l. Such disorders may be selected

H

from the group consisting of cystic fibrosis, reactive airways

disease, lung 1nfections from tobacco smoking, asthma,
pneumonlia, rhinitilis, otitis, sinusitis, tuberculosis, Crohn’s
disease (colon and 1leum), ulcerative colitis, celiac disease,

intestinal 1mmaturity, gastritis and gastric ulcer 1nduced by

Helicobacter pylori infection, i1nfectious diarrhea,

necrotising enterocolitis, antibiotic—-associated diarrhea,

bacterial vaginosis, HIV, Herpes simplex virus, urinary

infection, atopilic dermatitis, chronic ulcer, carcinoma, atopic

eczema, burn injury, tonsillitis, gingivitis, dental caries,

H

keratitis 1n evyes, and combinations thereof.

’

The composition of the present invention may be used to boost

the endogenous antimicrobial defences.
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This may be achieved, for example,

hBD1 expression.

PCT/EP2010/056295

by boosting the endogenous

The present i1nventors have found that L. johnsonii Lal (NCC533,

deposit number CNCM I-1225) strongly induces the constitutive

hBD1 expression, and that non-replicating, e.g. heat treated,

L. johnsonii Lal (NCC533, deposit number CNCM I-1225) up-

regulates hBD1l expression even more than 1ts live counterpart.

H

Consequently, the subject matter o:

embraces a method to lncrease

- the present i1invention also

the effectiveness of 1.

Johnsonii Lal (NCC533, deposit number CNCM I-1225) 1n the

i

treatment or prevention of disorders 1linked to the 1mmune

H

system comprising the step of rendering L. johnsonii Lal

(NCC533, deposit number CNCM I-1225) non-replicating, e.g., by

heat treatment.

The disorder 1linked to the 1mmune system may be one of the

disorders listed above, for example.

I

comprises a heat treatment step at

least about 10 seconds.

In one embodiment of the present i1nvention the method

at least about 70 °C for at

Those skilled 1in the art will understand that they can freely

F

combine all features of the present 1nvention described herein,

H

without departing from the scope o

the 1nvention as disclosed.

In particular, features described

present i1nvention may be applied

H

for the compositions of the

to the uses and/or to the

method of the present i1nvention and vice versa.

H

Further advantages and features of the present 1nvention are

apparent from the following Examples and Figures.



10

15

20

25

30

CA 02761444 2011-11-08

WO 2010/130662 PCT/EP2010/056295
16

Figure 1 shows that heat treated Lal (NCC533, deposit number

CNCM I-1225)at 120°C- 15 sec strongly induces hBD]1 mRNA 1n

intestinal epithelial cells 1n vitro compared with other heat-

treated strains. T84 cells were 1ncubated for 4h with the

I

heat-treated strains. Gene expression of hBDl was analyzed by

real-time PCR. The Dbars represent the means * sem normalized

H

to basal expression of non stimulated cells.

Figure 2 shows that a high temperature and short time

treatment of Lal (NCCL33, deposit number CNCM I-1225)tends to

be the best to 1nduce hBD1 mRNA expression. T84 cells were

stimulated for 4h with the live and heat-treated Lal (NCC5H33,

deposit number CNCM I-1225) at 120°C - 15 sec or 85°C - 20 min.

Gene expression of hBDl was analyzed by real-time PCR. The

bars represent the means * sem normalized to basal expression

H

of non stimulated cells.

Examples:

Experimental protocol

T84 cells were used from passage 30-40 and cultured 1n

Dulbecco’s modified essential medium/F-12 (Sigma D ©6421)

- -
—

containing 5% of foetal calf serum (FCS) (Amined BioConcept)

and Z2mM glutamine. Cells were seeded at a concentration of 2 X

10° cell/well in 6-well culture plates and grown as monolavers

at 37°C 1n a 53 COy; — 95% air atmosphere. Cells grown to 1 week

after confluence were 1ncubated with serum and antibiotic-free

medium for at least 12H. This step was necessary to eliminate

I

serum—-1nduced defensin expression and prevent any influence of

antibiliotics on the probiotics and on the cell 1mmune response.

Cells were further i1ncubated with probiotics or heat-treated

H

strains for 4H. At the end of the 1incubation time, cells were

washed with PBS and harvested with TriPure = isolation reagent

according to the supplier’s protocol. Human hBD1 and hBD2Z gene
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expression 1n the so-treated cells was assessed by

quantitative PCR.

Bacterial strains used 1n this experiment are B. longum (NCC

2705, deposit number CNCM I-2018), B. lactis (NCC 2818,

deposit number CNCM I-344¢6), L. johnsonii (Lal, NCC 0533,

deposit number CNCM I-1225), L. paracasei (ST1l1l, NCC 24061,

deposit number CNCM I-2116). These strains were tested live or

heat-treated at either 120°C - 15 sec or 85°C - 20 min.

Results

Heat-treated Lal (NCC533, deposit number CNCM I-1225)at 120°C,

H

15 sec 1nduced strongly hBD1 mRNA expression after 4h of

incubation (Figure 1) 1n contrast to the other tested heat-

treated strains. These data are unique, as HBD]l expression,
which 1s constituvely expressed, 1s currently thought by the

sclentific community as virtually non modulable by microbes,

microblal products or inflammation.

Both live and heat-treated Lal (NCC533, deposit number CNCM I-

1225) strongly induced hBD]1 mRNA expression, but the highest

induction of hBD]l was elicited by heat-treated La: (high

temperature and short time treatment) (Figure 2).
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Claims:
1.) Composition comprising L. johnsonii Lal (NCC5H33,
deposit number CNCM I-1225) for use 1n the treatment or
prevention of disorders linked to the i1mmune system,

including infections.

2.) Composition 1n acco

least 90%, for example
Jjohnsonii Lal (NCCb33,

non-replicating.

rdance with c¢laim 1, wherein at

at least 95 % or all of the L.

deposit number CNCM I-1225) are

3.) Composition 1n accordance with claim 2, wherein the

non-replicating L. johns

CNCM TI-1225) are heat

treatment at least about

onii Lal (NCCb533, deposit number

lnactivated, preferably by a

70 °C.

4.) Composition 1n accordance with claim 3, wherein the

heat treatment 1s carried out for at least 10 seconds.

H

O.) Composition 1n accordance with one of claims 2-4,

wherein L. 7johnsonii Lal

(NCC533, deposit number CNCM I-

1225) are rendered non-replicating at 110° to 140° for 5 -

30 seconds.

H

o.) Composition 1n accordance with one of the preceding

claims, wherein the comp

Jjohnsonii Lal (NCC533,

ﬁ

oslition contalins an amount of L.

deposi1t number CNCM I-1225)

correspondling to about 10° to 10* cfu per daily dose.

H

7.) Composition 1n accordance with one of the preceding

claims, wherein the composition contains about 0,005 mg -

1000 mg L. johnsonii Lal
1225) per daily dose.

(NCC533, deposit number CNCM I-
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H

.) Composition 1n accordance with one of the preceding

claims, wherein the composition 1s selected from the group

H

consisting of food compositions, food products 1ncluding

pet foods, drinks, formulas for complete nutrition,

nutritional supplements, nutraceuticals, food additives,
pharmaceutical compositions, cosmetical compositions,

topical compositions and medicaments.

I

) Composition 1n accordance with one of the preceding

claims, wherein the disorder linked to the i1mmune system

H

1s selected from the group consisting of infections, 1n

particular bacterial, viral, fungal and/or parasite

infections; inflammations; phagocyte deficiencilies;

eplithelilal barrier defect; 1mmune system i1mmaturity,; small

intestinal bacterial overgrowth (SIBO); and combinations

ﬁ

thereof.

~—

.) Composition 1n accordance with one of the preceding

claims, whereilin the disorder linked to the i1mmune system

F

1s selected from the group of disorders linked to a

H

reduced level of defensins, 1n particular hBDI.

I

.) Composition 1n accordance with one of the preceding

ﬁ

claims, wherein the disorder linked to a reduced level of

H

hBD1l 1s selected from the group consisting of cystic

fibrosis, reactive ailrways disease, lung i1nfections from
tobacco smoking, asthma, pneumonia, rhinitis, otitis,
sinusitis, tuberculosis, Crohn’s disease (colon and i1leum),
ulcerative colitis, celiac disease, 1ntestinal 1mmaturity,

gastritis and gastric ulcer 1nduced by Helicobacter pylori

infection, i1nfectious diarrhea, necrotising enterocolitis,

antibiotic-associated diarrhea, bacterial vaginosis, HIV,

herpes simplex virus, urilnary 1infection, atopic dermatitis,
chronic ulcer, carcinoma, atopic eczema, burn 1njury,

tonsillitis, gingivitis, dental caries, keratitilis 1n eves.
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H

12.) Composition 1n accordance with one of the preceding

claims, to be used to boost the endogenous antimicrobial

defences, and/or the endogenous hBDl expression.

HH

13.) Method to 1ncrease the effectiveness of L. johnsonii

Lal (NCC533, deposit number CNCM I-1225) 1n the treatment

F

or prevention of 1nfections and disorders related to the

F

immune system comprising the step of rendering L.

Jjohnsonii Lal non-replicating.

14.,) Method 1n accordance with c¢laim 13, wherein L.

Johnsonii Lal (NCCbH33, deposit number CNCM I-1225) are

rendered non-replicating by a heat treatment step at least

about 70 °C for at least about 10 seconds.

15.) Composition comprising L. johnsonii Lal (NCC5H33,

deposit number CNCM I-1225), wherein at least 95 3%

o\

preferably at least 98 %, most preferably at least 99 5%,

1deally at least 99.9 %, or 100% of the L. johnsonii Lal

(NCC533, deposit number CNCM I-1225)are non-replicating.
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