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and selected for their probiotic potential. The present invention al so
relates to their use in the preparation of petfood conpositions intended
to inprove the health of pets and to conpositions containing the sane.
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m cro-organisns are also to provided. Background of the invention The
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cats and dogs Bacterdi des sp., ghloi"@clipl um sp. , 1)n erobacteri acea A

Bi f i dobact erdimproeigs pet healdh dbhemi 2,4 Pt SPch cat@0sorgprysms are also

St aphyl ggocGiigysiad, and yeasts can be recovered. The nunber and conposition
of this ‘enddgenous flora tend to be rather stable, although age and, to a
| esser degree, food may nodify it. Gastric 30 acidity, bile, intestinal

peri st al si s Bagkgrovmd ohtheinvgntip® f act ors thought to be inportant in the
regul ation of bacterial flora in the small intestine of human beings and
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producedsby Qeréadesding danldiésalt id BiNddAMth? pet. In addition to providing
nutritional value, food composition influences the intestinal microflora
equih'bﬁum and may lead to or prevent gastrointestinal disorders. Therefore,
knowledge on the gastro-intestinal tract and digestion processes of healthy
animals is integral to the understanding of a practical feeding practice. As
20 meat-eaters, cats and dogs are characterized by a short digestive tract and a
rapid flow rate of the bolus of food. '
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Among the constituents of the gastrointestinal microflora of cats and

dogs Bacteroides sp., Clostridium sp., Enterobacteriaceae, Bifidobacterium

25 sp., Lactobacillus sp., Streptococcus sp., Staphylococcus sp. and yeasts can be
recovered.

The number and composition of this endogenous flora tend to be rather

stable, although age and, to a lesser degree, food may modify it. Gastric

30 acidity, bile, intestinal peristalsis and local immunity are factors thought to be

important in the regulation of bacterial flora in the small intestine of human
beings and various other mammals.

-Often canine and feline gastrointestinal disorders are linked to bacterial
35 overgrowth and the production of enterotoxins produced by pathogenic
bacteria. '



During the last fens years research has focused on sone val uabl e strains of
|l actic acid bacteria and their potential use as probiotic agents. 7.3 NOV 2004
Prcbiotics are considered to be viable mcrobial preparations which
pronote mammal i an health by preserving the natural mcroflora in the
intestine. Probiotics are thought to attach to the intestinal nucosa.
colonize the intestinal tract and thereby prevent attachnment of harnfuf

m cro-organi sns thereon A prerequisite for their action resides in that
they have to reach the guts nucosa in a proper and viable form and
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Consequently, there is a need to provide novel bacterial strains that are particularly

adapted for pets and that have been selected for their high probiatic propertics beneficial for

pet health and to incomporate these strains into a pet food composition,

Summary of the invention
According to a first aspeci of the invemtion, there is provided a novel probiotic micro-
organism of lactic acid bacteria, selecied for its abiliny to surmvive and colonize the

gastrointestinal tract of a pet and to exent a beneficial probiotic activity on pet health.
The probiotic strain may be selected rom laciobacilli, bifidobacteria or Enterncocci,

The probiotic strain may be selecied from the group consisting of Lactobacillus
rewteri,  Lactohacillus  acidophilus,  Laciobacillus  animalis,  Lacrobacillus  ruminis,
Lactobacillus - jolmsonii,  Lactobacillus  case, Lacobaciling paracvasei, Lacrobucitius
rhamnosus, Lactobacillus fermentum and Bifidobacrerium spp., Enterococcus faecium and

Enterococens spp.



(NCC2583; CNCM 1-2449), Lactobacillus reuteri (NCC2603; CNCM 1 5 2451)

Lactobacillus reuteri (NCC2613; CNCM 1-2452), Lactobacillus aci dopg‘ug NW 2004

(NCC2628; é:l\l% 2453), Bifadobacterium adol escentis (e.g. NCC2627

Bi fi dobacY 1h NCC2657 or Enterococcus faeci um SF68 PRUERS/0603915) . 10

The novel bacterial strain may be used IP any anount from about 1.0E+04 to
e

about 1.0E+12 cfu/aninmal and day and preferably from 1. OE+05 to about
1. OE+11 cfu/animal and day, nost preferably from 1. OE+07 to 1. 0E+10 cfu/

ani mal and day. I5 brprefierradiastodifient ruél/erpﬁo?%bﬁ@lsahﬁ;slg GelciR R hehe
acterial straj escri ve, and/ or rna ure
and/ or t hei SHER aﬁ%ﬁl?té%g f??aqﬂ‘gﬂ%pﬁﬁa’f%?’an%g{c@%g gﬁﬂ:}/ﬁ 1% %Bed
folr the ':_realramﬁacaﬂdf oeutepl QNDXIEQZS @N@li\/B@fmt Ba&RbhallRE Midindsis

col oni zati o ract, of pefs.

m cr o- organm(ﬁ% em i}gﬁ%gh @Q?} éflﬁ';ﬂ'ﬂs ’ﬁﬁf‘c@@%ﬁ QI\ZCM I-
re}‘erencs Ej ?45é)raﬁ.aftolsdmllud ﬁﬁtthﬂ\Tﬁ@RﬁMiOCNGMU(IinS@ shsrbbadidduds of
culture an e t t he i nvention
relates to fl M@@S?@?%&?t ¢ﬁ§M t?ﬁ?ﬂ?a‘g% a&%’é seafts) (68t hei r
super nat ant NSEC2GR7)yr BifsdaiaureraurresrabDGCT 2635 drhEnm)‘bcodm fdeeipnePE68L i on

of a corrposgNt](m,t[B rirtg d for regulating the inmune response of pets. By
the term gulatrng" e i mune response, it is neant that the bacterial

strains described above and/or their supernatant of culture and/or their
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| mune funct ns can b chi eved by 0Sing fferent conbinati
bacteri al 88¢{d3¥d above and/or their supernatant of culture
and/ or the|r netabolltes 35 The invention further prOV|des a met hod of

ki nanb or- coalt S BiHes 1o 0 VeniRFIaleRcn B0t of % bAGenal Shain a5
PCT/ EPOL/ OGQSQ:rihesi abovd andfoettheirnsupesnatgnt bf caltare aﬁd/beetﬂemgnatabeht@s, pet
food composgd @Re preparation of a composition intended for the treatment and/or
prophylaxis of disorders associated with the colonization of the
gastrointestinal tract of pets by pathogenic micro-organisms. Unless the
20 context clearly indicates otherwise, reference to "strain” should be understood
to include its supernatant of culture and/or a“metabolite thereof.

In another aspect, the invention relates to the use of the bacterial strain as
_ described above and/or their supernatant of culture and/or a metabolite
25 thereof, for the preparation of a composition intended for regulating the
immune response of pets. By the term "regulating" the immune response, it is
meant that the bacterial strains described above and/or their supernatant of
culture and/or their metabolites have the capacity to either stimulate certain
immune functions that are important to the pet's health or modulate other
30 immune functions that could potentially be implicated in immune disorders,
such as inflammation, allergy, etc. The stimulation or modulation of these
immune functions can be achieved by using different combinations of the
' bacterial strains described above and/or their supernatant of culture and/or

their metabolites.

35

The invention further provides a method of maintaining or improving the
health of the gastrointestinal tract, the skin and/or coat system or the immune



containing at |east one isolated strain as described above. In addition,

the invention provides a method for the treatnment and/or 5 prophyl axi &N®f 2004
di sor der swasgoéysaf €d with the col oni zation of the gastrointestinal tract of
pets by pathogenic micro-organisns, conprising the step of PEEEFOHP6039 pet a
pet food conposition containing at |east gne isolated strain according to
the present -invention. 10 The invention al so provides a nethod of
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according to a second aspect of the invention, a pet feoo conposition 35
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These selected micro-organisms have a particular beneficial impact on
20  pets in their gastrointestinal tract, on their skin and/or coat, on their immune
system, and on the effects of ageing.

They have a particular beneficial impact on intestinal pathogens such as

strains Salmonella typhimurium, Escherichia coli, Shigella dysenteriaea or

25  other pathogenic enterobacterieceae colonizing pets or parasites such as
helminths (Toxocara spp.), protozoan (Cryptosporidium spp, Giardia spp.,

Pentatrichomonas hominis, Entamoeba histolytica, Toxoplasma gondii, ...) or
yeasts.

30 Combined with food, these micro-organisms particularly exert their
probiotic beneficial effects on palatability, digestion and gut health, immune
function and sanitary conditions, the latter by way of contributing to a
reduction of fecal volume and at least a partial deodorization of canine faeces.
Thus, according to a second aspect of the invention, a petfood composition

35 comprses a micro-organism having high probiotic activity in pets and being

capable of surviving and colonizing the gastrointestinal tract of a pet ingesting
it.



nmetabolite thereof, associated with an ingestible support or a
pharmaceutical 5 matrix. Also, the invention relates to a petfood 73 NOV 2004
conposi ti %%lr)%ﬁgnded for the regulation of the inmune response of pets,

containin 3%t one isolated strain as described abovePGHEP@/ 06039
supernatant of its culture and/or a 1o rretsabol Ite thereof, associated with
an ingestible support or a pharmaceutical ~ matrix. Al so, the invention
relates to a petfood conposition intended for aneliorating or reducing the

effects of agei ngAtdbrided b | :ed. ' .
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strain as def¥ e tsterta payagiat ARANZRSUDIE SUPPOELPT @ phammapcentigal
nmetabolite thertexf, associated with an ingestible support or a
pharmaceutical matrix. In an enbodi ment, the ingestible support conprises a
nutritionally 25 bal anced pet food conposition. The said conposition

preferably contai nslsepthé divemtioanelates @b 4 b@dbé@'cﬂirﬁﬁoﬁﬁbﬁiiﬂﬁﬂdetd for the
effective in
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counts on agB¥atfkates. 35 Moreover, "NCC' designates Nestle Culture

Col l.ection (Nestle Research Center, Vers-chez-l|es-Blanc, Lausanne,

Switzerland). 23 Nov 1004 WO 01/90311 PCT/EPO /06039 6 Wth respect to the
first object of tHKEsSOr diedinventiamirelaies 20 Rapet§oodi compositisnl Sntended for
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Finally, the invention relates to a petfood composition intended for the

20  health of the skin and/or coat of pets, containing at least one isolated strain as

described above and/or 2 supernatant of its culture and/or a metabolite thereof,
associated with an ingestible support or a pharmacentical matrix.

In an embodiment, the ingestible support comprises a nutritionally

25 balanced pet food composition. The said composition preferably contains

sufficient amount of the isolated strain, it supernatant of culture and/or a

metabolite thereof, to be effective in providing the said prophylactic effect
when the composition is fed to a pet as a complete meal.

30 Detailed description of the invention

.Within the following description, the abbreviation cfu ("colony-forming-
unit”) designates the number of bacterial cells as revealed by microbiological
counts on agar plates.

35 '
Moreover, "NCC" designates Nestlé Culture Collection (Nestlé
Research Center, Vers-chez-les-Blanc, Lausanne, Switzerland).



acidity at different pHs and different concentrations of biliary salts
present in the duodenumlikely to be found in cats and dogs. 10 2.3 Nov 200
Furthernore, the good survival of freeze-dried cells in two different )
cryopr ot e¥O UEBHdi a was clearly denpnstrated at 4C and 20CP@FEPMdicasst ed

by an accel erated storage test. These strains can be characterized by short
generation tines, high is counts (nore t fan 1. 0E+08 efu/m) during their
stationary phase and stability in high nunbers at 8 and 24 b
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Lact obaci | | uherdnadgpym Likelydedes found ineats andidogsi act obaci | | us casei,

Lactobaci | l us paracasei, Lactobacillus rhamosus, Lactobacillus fernentum
Bi fi dobacteriums Ent er ococcus faeciu Ent erococcus _sp. 35 The

foll owi n§ strai nslgiéféb?’ala%| & s20Qd, SHFYIV Jzaezerded el | inytwo rdifferensus
NCC2583, ~Lacirgbpfutkttive bedis v ad\EIeaP2dehdhipiedidt 46 hRd P C ia\%%%%@d

Lactobacillys reuteri NCC2613 nd Lact obaci || us aci dophi | us wer e
deposi t ed bﬁDXﬁ%aﬁﬁ%;eEﬁte SOZIZEHSE under the Budapest 23 NOV 2004 WO

01/90311 PCTI EPO1/ 06039 7 Treaty, at the Collection Nationale de Culture de
M cr o- or gani snes, r oct eur, Roux,. 75724 Paris, France, on Aprjl
19, 2000, under tﬁgsfeollé%%%nﬁgn:’% Sharagst ¥ SHeHs gepsiafon. times, lE&h:l\/l
1- 2450, IGNCMonaesi frhore MM DEx0R cAnthIPNGHnE- thefidstatienagophasel and Abbility
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cl ai s beneffollogfedprbyr exthen ostomge-conditions, resistance to physiological bile

concentrations found in the duodenum (2% bile) and their low inhibition when

grown in presence of up to 4% bile. Furthermore, results from DNA analyses

20 were taken into account to select bacteria representative of the investigated
diversity. ’ ;

The strains intended for cat and dog health can grow up to at least

1.0E+06 cfu/ml in the presence of up to 2.0 % bile salts. The strains ean also

25 grow up to at least 1.0E+06 cfu/ml after about 2 hours at a pH-range from
about 3.4 to about 4.2.

The bacterial strains according to the invention may be selected from the

group consisting of Lactobacillus reuteri, Lactobacillus acidophilus,

30 Lactobacillus animalis, Lactobacillus ruminis, Lactobacillus johnsonii,

Lactobacillus casei, Lactobacillus paracasei, Lactobacillus rhamnosus,

Lactobacillus  fermentum, Bifidobacterium sp., Enterococcus faecium,
Enterococcus sp.

35 The following strains Lacrobacillus reuteri NCC2581, Lactobacillus
rhamnosus NCC2583, Lactobacillus reuteri NCC2592, Lactobacillus reuteri
NCC2603, Lactobacillus reuteri NCC2613, and Lactobacillus acidophilus
NCC2628 were deposited by the way of an example under the Budapest




appl i cation. Bl OCHEM CAL CHARACTERI ZATI ON OF THE SELECTED STRAI NS 10
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duct |
ELSJE typ g}efeﬁ)nrﬂes ORI Bouds, (1GRA 3840, e IS0 N 3,51,
G am posi t i vENGM d-4437a8ndnCNEM- Ac¥4353¢, respectiedy.i AdL Eamﬁlc]zloaboaﬂ tanthe
t hi ck t | er of tat
ot abol § st ﬁ%?%d“l}gf’f’gﬁ TR eyt iRt 56 SR S B SE BUSRGRIS oF s
product i on oFPIéi@ﬂ AT Angdlagreappljentisiny silscf claimgs rbaneﬁtl\dbﬂpnmngiutct ithig -
Gowh wth ladick0% NaCl 23 NOv 7004 WO 01/90311 PCT/ EPO1/06039 8 -

Fernent ati on of sugars: L-arabinose, gal actose, D glucose, D xylose,
| act ose, saccharose, D-raffinose Lactobacillus reuteri CNCM|-2451 5 -

a tivBl CHARMOTERTZ LT | and
t hflglp?i'% L;/S OCHEMICYE OROF ARIE RELECTHD 'OrRARKS an

Lactobacillus reuteri CNCM 1-2448
- Gram-positive micro-organism, non-motile, non-sporing
- Fairly short and thick rodlets
- Microaerophilic micro-organism with heterofermentative metabolism,
15 production of L (+) and D (-} lactic acid. |

- Catalase (-), production of CO, from glucose, hydrolysis of arginine —NH3
production

- Growth with 5% and 10% NaCl

- Fermentation of sugars: L-arabinose, galactose, D-glucose, lactose,
20 saccharose, D-raffinose

Lactobacillus rhamnosus CNCM 1-2449
- Gram-positive micro-organism, non-motile, non-sporing
- Fairly short and thick rodlets
25 - Microaerophilic micro-organism with heterofermentative metabolism,
production of L (+) lactic acid.
~  Catalase (-),
- Fermentation of all sugars typical for Lb. rhamnosus

30 Lactobacillus reuteri CNCM 1-2450
- Gram-positive micro-organism, non-motile, non-sporing
- Fairly short and thick rodlets
- Microaerophilic micro-organism with heterofermentative metabolism,
production of L (+) and D (-) lactic acid.
35 - Caalase (-), production of CO, from glucose, hydrolysis of arginine =NH3
production
- Growth with 5% and 10% Na(Cl



- Mcroaerophilic mcro-organismwth heterofernentative netabolism
production of L (+) and D (-) lactic acid. Catalase (-), producti orf JofIVCoR
from gl uc Olfgti_z‘g{ol ysis of arginine =NH3 10 production Gowh with 5% and
10% NaCl Fernentation of all sugars which are typical for LBCTEROL/@039
Lactobacillus reuteri CNCM|-2452 15 - G gmpositive mcro-organi sm
non-notile, non-sporing Fairly short and thick rodlets - M croaerophilic

m cro-organismw th heterofernentative nmetabolism production of L (+) and

D (-) |actic-acFermé@ausbmsef (sugarpr dlaeabinpsaf g@@cf&f&mé%%@’ lby.tﬂfd?s]e}wi S
Na® - Fernmentation

of arginine =N roguction Goewth with 5% and 10% Fe

of sugars: L- at%ﬁfé%s%fg%@sﬁcéér@,ﬁe ose, saccharose, D raffinose 25

Lactobacillus reuteri CNCM 1-2453 - Gram positive mcro-organi sm

non- notil e, 2 | | Ll r thick rodlets M croaerophilic

m cr o- or gani g%gwcigigﬂkggnﬁ@%mwggﬁﬁjabol i sm production of L (+) and D

(-) lactit aciCttam-positiviomictoesgatiym, norkFeioneiain-spordlg sugars: D-gl ucose,

| act ose, sacch ' ee lactobacilli isolated fromcats

(NCC2581, Ncczg'g‘%?ﬁ’ﬂ(%i%%%”?&f%ﬂl% actobaci | i from dogs (NCC2603,

NCC2613, NCC262MicrogexopdBichi triidabargarism fwiri Cledrer dftlekétaiie ansetobslism,

bi fi dobacteri a ~ rither tested for their probiotic
ProBmABHS L ?fﬁ%@ )i

potential activity_l nr{p see E) and 4). 23 NOV 2004 WO 01/90311
9 PCT/ EPOL/ 06038afpusgr(c) preoduntivndofr €6l fromeglucess tydrolysistofangiriha =sNHi30
the use of baghpplakoptrains as described above, for the preparation of a

food conpositio capabl e _of inproving or maintaining pet health. 5 They
can be used T'n @wﬁw@é@%ﬁ%% tivated form as a

- Fermentation of all sugars which are typical for Lb. reuteri

Lactobacillus reuteri CNCM 1-2452
15 - Gram-positive micro-organism, non-motile, non-sporing
- Fairly short and thick rodlets
- Microaerophilic micro-organism with heterofermentative metabolism,
production of L (+) and D (-) lactic acid.
- Catalase (-), production of CO; from glucose, hydrolysis of arginine =NH
20 production '
- Growth with 5% and 10% NaCl
Fermentation of sugars: L-arabinose, D-glucose, lactose, saccharose, D-

raffinose

25  Lactobacillus reuteri CNCM I-2453
- Gram-positive micro-organism, non-motile, non-sporing
- Fairly short and thick rodlets
- Microaerophilic micro-organism with homofermentative metabolism,
production of L (+) and D (-} lactic acid.
30 - Catalase (-),
- Fermentation of sugars: D-glucose, lactose, saccharose, D-raffinose

Three lactobacilli isolated from cats (NCC2581, NCC2592, NCC(C2583),

three lactobacili from dogs (NCC2603, NCC2613, NCC2628), one

35 bifidobacteria from cats (NCC2627) and one bifidobacteria from dogs

(NCC2657) were further tested for their probiotic potential activity in pets (see
examples 3 and 4).



supernatant of a culture or fractions thereof, e.g. cell walls, i
pepti dogl ycan, cytoplasm purified proteins, functional metabolites,?dN0V 200
bi oacti ve es. They are preferably used in an anount r om about

1. OE+04 CW&%@#I 10 about 1.0E+11 cfulg and preferably fré’%\t[ T30 ¢ f u/g
to about 1.0E+10 cfu/g, nost preferably §rom 1. OE+06 cfu/g to 1. 0E+09
cfulg. In a preferred enbodi nent, they may be used as dietary adjuncts so
as to inprove pet food quality and nay be included in an amount of from
about 15 1.O0E+04:Jof ahgthep exhbodinierifihd mesdrg. ivdendonat srlyteadioutist aset bey
may be enc - oMl ded gl 0 r n kaged..in
conj uncti on%%@gﬁaﬁspﬁéwp r%ﬁﬂd‘%’ ﬁ%ﬁr@%régﬁ &a&x@mﬂ%ﬁ%@ce&i‘?ma&ysﬁw way
of exanpl e, capablevefamproming o mgintaining edt healtho- or gani sns according to the
i nvention, or conponents or noities of the supernatant of their cultures
or selected 20 netabolites, nmay be packed in sachets in a powder formor in
a gel or 5lipid orThex hean e tusete 1B athdierviablee forme pmagtivatedpdokmgers uni t s
may be provi g ot ' [ | Lt 3 use
with a main %@g{n or %{lga?, acggrr ?ﬁgéﬁg%h%%?f’l ggnr'utjcgjt i“i)_hnms?? plgﬁﬁgﬁ Eeurl’
exanpl e, theyopBs®: purified proicingyrdyneeonsl suétabelites, bioaative malecules.

packagi ng unit together with a second 25 ingestible conponent, for exanple

a wet or medium npi sture content chupky neal or_a neal -sized batch of
dried kibbles in BGY &g pletergBlicRsed i ag @y of fropy abajt TL.HEHB4 ciwig tone

pouch wogl d Aot ai.0EL e dm!f%biaﬁﬁiﬁre?éfabbﬂ fRie_ROFSO8NEfu/g P abaite]1 Deal19d
chanber the second mgeﬁ%%ﬂ

i co ent. .30 The | ecfed m cro-organi sns
have a par t iEHE M PES tgy%f%?gﬁﬁﬂ’ﬁ% cﬁ'élotgsmg'néﬁﬁégtc &stroi ntesti nal
tract, on their skin and/or coat, on their immne system on dental or
oral health, on their neg .and on the.effects of agei They are al so
found to inprove paf BF4E 'Fﬁﬁtexlfnr‘%?&%edj&, tb&yglggyﬁ) ngse%ﬁ%targ?cg%%tﬁ i58rf%and
sani tary condiimiprage petfioad qoalityf and oady be inclededidn jparametnt ofefrdor abamt on
of cani f i ets. ?u,go 0 ét]aéf Eﬁ‘q'lié Elﬁ@l; The
pr esent q?nv?ﬁ@?#‘g% ?%Iagtggg 1?@5%% bod&%:%ﬁrrpo tl‘}Qjc]n or 1 rrp%g%a_i%r?g or
mai nt ai ni ng ensapsidaledipranay be Prevides ini payvder fosamsand packngedi rdopjunsticai n
havi ng the 3N ®risephlatelyFP6RCh AL eI RNt WASES! d3. B WRA3O6E efimPle, a
pharmaceutical patrix.. 5 . . . . .

powder contaiming selected micro-organisms according to the invention, or
components or moities of the supernatant of their cultures or selected
20 metabolites, may be packed in sachets in a powder form or in a gel or hipid or
other suitable camrier. These separately packaged units may be provided
together with a main meal or in multi-unit packs for use with a main meal or
treat, according to user instructions. In another example, the probiotic strain/s
may be provided in a multi-chamber packaging unit together with a second
25 ingestible component, for example a wet or medium moisture content chunky
meal or a meal-sized batch of dried kibbles in a flexible pouch configuration.
A first chamber in the pouch would contain the probiotic strain and a second,

separate sealed chamber the second ingestible component.

30 These selected micro-organisms have a particular beneficial impact in
pets on their gastrointestinal tract, on their skin and/or coat, on their immune
system, on dental or oral health, on their bones and on the effects of ageing.

They are also found to improve palatability of food, digestion, immune
35 function and sanitary conditions (reduction of fecal volume and partial
deodorization of canine faeces) in pets.



At | east one bacterial strain having the above traits and/or its
supernatant of culture or a fraction thereof and/or its net abolltegartﬁY/ 1k
adm ni st epRflefidz1f N Pet as a suppl enent to the its normal diet or as a
conponent of a hutritionally conplete pet food. 10 The nutPCTEBHAGNIP

conpl ete pet food conposition according tg,the invention may be in
powdered, dried formor a wet, chilled or shelf stable pet food product.
These pet foods nmay be produced by ways known in the art provided that
wher e ni cro- or gafihempaesenti inventionealsoedelatey aoi 9 pak efdddo cBRHIHRIH

survival of g "E e bac eria s and/or |ts
fernented ne i[:'r(;(}ljf]g(cabsrtca)jli-I € %@%‘héﬁﬂ% S SRUtEmEgAt ]:?E-Ftef’l%ﬁ
source, a prSitl‘@lmn ng:éhara]bolvaph‘dltsoasmatsmwml @nsihgl‘eﬁftﬁbléobﬁﬁﬁﬁt Brea for

exanpl e, %ﬁ%& MEgsuch as corn, rice, wheat,” barley, "oats, soy,
and mxtures ese. SL tabl e protein sources may be sel ected from any

sui tabl esanimal or vegetable protein source; for exarrpl e nmeat and meal

©

Pod o FFE'ei LL)% 4 ?tﬂe bRt el BaGIC AR AL BB it 2 Br B Spimafiant grer
source to coff shliuge thtrqnfcard/m itSumetabobtek i may B@udﬁﬁﬁmtdi@ﬂltde
nmeats, ani f ng a h of the starch r ot.ei n

I pi Tothe ﬁeﬁ ﬁ hF tB 983 et glP{r:nIH%fe {'h%S ﬁuf?ﬁnPPBﬁ’S‘i qge@ds

and |ipid sources WI | |
of the ani meMUHONA NG qu Bﬁs‘%@dr ations, and the type of product

appl i ed.jpFor el derly pets, the pet food pref erably contains proportionally
| ess fat than pet ods for ounger pets Furthernore, the starch sources

may incl ude one o e CORpletey Petiioad sampesition scondingeto, the
va{ I ous ot hem\ncngbgdjfgleybe mfpafw@g@apaﬁcd ﬂtjﬁﬁl‘or aS@JeE, £ 65 shel?%ﬁﬁﬁ@ |ﬁ%gs
vi tam ns, axourin e S a e may als

i ncor por at eoﬂf(hfg%qtﬂg‘mp C§& Bt i@oa%myege I?Q GWW@P/“QD@.

PCT/ EPO1/ 060p@vided thtewhere tmicowdeganism 4ahiey RRRRSE, Esedy s l%rhrfs%%' ng,

altho b n ce ed. Wen extr on
cookegghlt he%ﬁ gf%‘? wgg‘gg%‘gﬁyxBF%vﬁﬁﬂiﬁ{ﬁm%ﬁq%ﬁw an %Hﬂst:% | f
a prebiotic meuhm theseept fobds pnapimdlide may die of rde Wit staheh of -
per ingredi eﬁlﬁ’cefagr(%tﬁﬁ éylﬁ@éjaﬁhp{@ggm%,' or to processing. A suitable

process is describe

Suitable starch sources are, for example, grains and legumes such as
20. corn, rice, wheat, barley, oats, soy, and mixtures of these.

Suitable protein sources may be selected from any suitable animal or
vegetable protein source; for example meat and meal, poultry meal, fish meal,
soy protein concentrates, milk proteins, gluten, and the like. For elderly

25  animals, it is preferred for the protein source to contain a high quality protein.

Suitable lipid sources include meats, animal fats and vegetable fats.

Tlhe choice of the starch, protein and lipid sources will be largely
30 determined by the nutritional needs of the animal, palatability considerations,
and the type of product applied. For elderly pets, the pet food preferably
contains proportionally less fat than pet foods for younger pets. Furthermore,

the starch sources may include one or more of rice, barley, wheat and corn.

35 Further, various other ingredients, for example, sugar, salt, spices,
seasonings, vitamins, minerals, flavouring agents, fats and the like may also be
incorporated into the pet food as desired.



Eur opean patent application No 08505691 If a probiotic micro-organismis
used and activity is desired in the final product, the Organ'snléfdgﬁfﬁmﬁ
coated onto or filled into the dried pet food. A suitable proces
described in European patent application 1o No 0862863; the disclosure of
which is incorporated by reference. Wiere survival of the mcro-organi sm
is not required, it my he added to the pre- extrusion mx, as may the
supernatant of its culture or netabolite, as desired. For wet foods, the
processes described in US patents 4,781,939 and 15 5,132,137 nay be used
to produce simulated ne products. O her procedures for producing chunk
type product swmYn@al;S0 be used, for exanple cooking pf@e@t@®am oven.

Al ternatively, |oaf type products may be produced by enul sifying a suitable
meat material to produce a neat enul siédh. adding a suitable gelling agent,
and 20 heating the neat enulsion prior to filling into cans or ether
containers. As in Tb‘tedribaspet fbdps eduslt pecdk iecupadn opds, alhehe survival of

the probiotie SPglESn GHESHAN ggma%cs%ﬁ?%édalwhchtext%){n heraddrd to the feed

mx prior to coo r_conveni ent stage
in the producti o?lfma [:E°§§ iy ?%‘a %ro‘ﬁ%dﬂt‘hc % %PEB?%H I?r‘i FR%et food is
preferably | ess tdiphydieistusgiolis pishiolsanayibe ndsd “itl feeber ippredieisall v | ess t han
about 10% by wei thhtdried@et oxdpdrap prdckhsingr £Biiabiecprorays is daggribsgleinf r om about

0.1%to about SY%ERypdRi Ehikn quﬁch}penpgg oskeyeg. For pet foods which use
chicory as the prebiotic, the c itf §¥ &oﬁ?@x%eoogamg:?:sqﬂ%ﬁgw% rise from

about 0.5% to about 10%b vvel h preferably

from about 1% t odcshean thy fopg! 1y %W@H%g“m%ﬁ PEEOHE 58 Ohalfdd%t‘% n ot her
active agents sudhedgwst foohgh sigilnprbasstiy deserbedin. Fugpean pblewt appivgticchai n fatty
aci ds incl udepal plaansk988] @ Qisaeduft, of gehiBiEs idcdrp@hied By afdréhce.l WHalteei ¢ aci d,

ei cosapent anoi ¢ gglday ARk lﬂi% &Hﬁlﬁquét(}mﬁq’éddu o) b'f::IagtIﬂ:GQb |u§ ﬁée a suitable

source of cicosapentanoic cosahexa n&db ag [age oil,
bl ackcurrent see %SP'IB%E‘%’O@ ‘?ensﬁpeﬁ'?a aﬁ‘rogé%m T'F “are ‘tal(oli‘smac sources of
gama-linoleic acid. Safflower oils, sunflower oil s, corn oils and soy
bean oil's are suitalice »sbifodesheofrodeinotiaidedo §S MBI HIFDSPVIanD 23 Nov 2004
PCT/ EPO1/ 06038 | f5,10EcESB a1 b, uséde peice koatsd at-e sappt.emented with mneral s
and vitamns so that they are nutritionallyosQ¥Rihs for producing

chunk type products may also be used; for examplz cooking in a steain oven.

Alternatively, loaf type products may be produced by emulsifving a suitable

meat material to produce a meat emulsion. 2dding a suitable galling agent, and

20 heating the meat emulsion prior to filling into cans or other comainers. As in

the case of producing dried pet foods, where survival of the probiotie species

chosen is not essential, it may be added to the feed mix prior to cooking or

heating, or at any appropriate or convenient stage in the production process.

25 The amount of prebiotic in the pet food is preferably less than about 20%
by weight and further preferably less than about 10% by weight. For example,
the prebiotic may corprise from about 0.1% to about 3% by weight of the pet
food. For pet foods which use chicory as the prebiotic, the chicory may be
included to comprise from about 0.5% to about [0% by weight of the feed

30  mixture; more preferably from about 1% to about 5% by weight.

The pet foods may contain other active agents such as long chain fatty
acids. Suitable long chain fatty acids include alpha-linoleic acid, gamma-
linoleic acid, linoleic acid, eicosapentanoic acid, and docosahexancic acid.

35  Fish oils are a suitable source of eicosapentanoic acids and docosahexanoic
acid. Borage oil, blackcurrent seed oil and evening primrose oil are suitable
sources of gamma-linoleic acid. Safflower oils, sunflower oils, corn oils and

s0y bean oils are suitable sources of linoleic acid.



5 Furthernore, if desired, the bacteria strain nmay be encapsul at ed for
exanple in a sugar matrix, fat matrix or polysaccharide matrix. mazyd ﬁdvsfhm
be coate 6301%‘32 ribed in EP 862 863. The novel probiotic strai n S

preferably use that the pet food io preferably contai necaiErt/idoss OE+04
to about 1.0E+10 cells of the probiotic m'gro-organi sm per gram of the pet
food; nore preferably about 1.0E+06 to t} ut 1.0E+08 cells of probiotic

m cro-organi smper gram The pet food may contain about 0.005%to about
10% by wei ght of the m xture of the probiotic mcro-organism It

preferably contai ut 0.02% t.0 about 6% by t 15 and nost
preferably about ]?qucgg e gnt 690‘3%?{?{1@13? eﬂl@@t@ﬁw@htmmerp}staﬂdwﬂanﬂnbe
consumed by tsoethpttheyoarehtutritiosalbeoghpdtal ef fect will depend on the size

or the pet, the type of pet, and age of the pet. However, an amount of the
pet food to provide a daily anount of about 20 1. CE+03-1. 0E+14 cfu' of at

| east one5l acti c Hwthernaweeif desitéd)i theabdéRpiat gﬁtame% & on
re ol bl R i B it e Gt o

The conposi t icoatedasadesicniped an BRe86218631 | on has a high probiotic activity
and/or is found to be particularly effective for inproving and/or

mai nt ai ni ng heal thy digestive function in pets, and inproving and

mai ntaining the Té”&stﬂQYﬁhthleQMl StrafT tis pﬁfm@@/@edcg@tma@r@d fJsgune

system keal Peﬂéf'abl 0 rrpact on
effects of ab i ng cats 35; gpg%:a's %gﬁépﬁéeﬁa}(ﬁ anaies PROPIOtE be
i m tled ins ﬁggwémsmmo ¢ho pet di’eml,smdmsq:refeea:blyeﬂ'ﬁiulﬂ 1.08206 to
exanpl es ar eapoeiCEOEN-(% t URes. 35.23 NOV
2004 WO 01/90311 P ggb 8’ o@g 13 Fl%urespérh“gu‘%%? gE@h&ﬁ’&c@?‘efOOd may
proliferati ofOBRIL AR P HeAhputy] Qb yrsreighicof the mixtites of BEprobipea
stiml ation mlcﬂ}-orgmﬁﬂslp refebbpc ﬁﬁa 8§ Sholh %[ﬂﬂu
during 4 vveeﬁ 4{1 %%a%kl E% % g " 1 Lﬁ?g’ﬂ( |tei%gﬂr6|s : &Z%lggg%ﬁ}ﬁs
NCC2628 Wer e B ¥ Rogt } @rﬂbcﬁ;\t () gxshiios es .g/m)
I ndicated in the graphic. Mtogens are PHA ( Phyt ohenmagl uti n) ConA
The amount of pet food to be consumed by the pet to obtain a beneficial
effect will depend on the size or the pet, the type of pet, and age of the pet.
However, an amount of the pet food to provide a daily amount of about
20 1.0E+03-1.0E+14 cfu’of at least one lactic acid bacteria strain and/or the
equivalent fermentation medium, would usually be adequate. Preferably about

1.0E+09 to 1.0E+11 cfu /day for dogs or 1.0E+07 to 1.0E+10 cfu /day for cats
are administred. -

25 The composition according to the invention has a high probiotic
activity and/or is found to be particularly effective for improving and/or
maintaining healthy digestive function in pets, and improving and maintaining
the gastrointestinal tract, skin and/or coat, and / or immune system, health of

pets. This composition has also a beneficial i Impact on effects of ageing in cats
3¢  and dogs.

The present invention is not to be limited in scope by the specific
embodiments described herein. The examples are preceded by a brief
description of the figures. -

35



(Concanavalin A), PWM (Pokeweed m togen) and phorbol ester are PMA/iono
(Phorbol nyristate acetate and iononycin). *=P<0.05, Student's t 1o Tty . 2004
Figure 2: ng(il% es produced by canine | eucocytes stinulated with different

strains o tics. Leucocytes fromnormal adult dogs wECE/ERGLMBAL ed
wth di fferent pet-isolated | actobacilluf strains for 18h. Control

cul tures contai ned 15 nedi um al one (negative control) or a human

| actobacillus isolate ST1 1 (positive control). ldentification of

cyt oki nes waf¥igores by RT-PCR Their quantification was perforned by
scanni ng the ethidium brom de-strained agarosgels and determ ning the

rel ati ve pixel of each band using the NNH |nmage software. The results are
expressed as Figarerdadsymphooyte ipnokiferatiemof @ik peripheral Slocd aidndnueicar

gtmr;?ns(g)ndl (Ig'ﬁ%%&lae coLhP‘guqons {rlrg%ls ?}1}%@:@5 ?E@%Pﬁ?%@%?%ﬁ%e

col | ecti oh =afit)dagsried duniregdewerks wite(Blask bats) air withbub{Whitesbarkpil..cat s

and dogs. Ing 0 [ d g
W th subseque%g hﬂ% aNC%%tol errgntggﬁ%doéﬂggsﬁllﬂg W Eﬂir‘i%éegﬂ%f %& %‘#{eg
concentratio ﬁﬂgféﬁl) Bﬂ@@a@dl inghe guaphicnMitageng ase BHAt(EbMOitwmaglann) &fomAL s
and dogs, wey ‘PWﬁf b 1

i sol at ed fro oy and ?‘B f aeces prigcs’lglﬁvta“:e\é |ﬁﬁtd#eg 'ﬂ.ﬁd %g%}rﬁcg i&Cong
and characte ’6’§°0@) B lewwalsw acelale ad lpn@mi»%@)y F=PD wmatm
01/90311134 t&gtobacilli : PCT/EPO /06039 NCC- CNCM CodeAni mal Type

of NB3Lacticldentified Wth CodeCodespeci esdi et intakefronmaci dAP150CH
originar ' e 2578--LB |I-1Cat M xedani ~nal i s/rum nis 25811-2448LB

1- 2Cat M xed+Bighre 2Bﬂ3mhn8§@86dl%ﬂ%j<baﬁaﬁétl%é$@é§@éé btifdiaaeasvith different
2586- - LKI - 2Caf M X6, %ﬁmﬁcrseﬂ%ucocytes from normal adult dogs were stimulated with
different pet-isolated lactobacillus strains for 18h. Control cultures contained
15 .medium alone (negative control) or a human lactobacillus isolate ST11
(positive control). Identification of cytokines was done by RT-PCR. Their
quantification was performed by scanning the ethidium bromide-strained
agarosgels and determining the relative pixel of each band using the NIH
Image software. The results are expressed as the means of two independent
20  experiments in arbitrary units. (A) IL-12, (B) IL-10, (C) IFNy, (D) TGFB.

Examples
25 Example 1: Strains and culture conditions

~ Numerous strains (from the Nestlé culture collection = NCC) were

screened for their potential probiotic use for cats and dogs. In particular,

growth potentials, resistance to freeze-drying with subsequent storage,

30 tolerance to gastric acidity and different concentrations of bile salts found in

the gastrointestinal tract of cats and dogs, were assessed for those 20

lactobacilli and 18 bifidobacteria isolated from cat and dog faeces presented in
Table 1.

35
Tablel:
Codes and characteristics of bacteria selected for the assays



2590- - LH2- 1Cat Dry- D/ LL. aci dophi | us 25921- 2450LRI - 1Cat M xed+D/ LL.
2594--1LS 1-1Cat M xed-LL. animalis/rum nis 2597--
fermentum reuteri

Wt - D/ LL.

2606 - LFHV SR

26131- 24521 M 7DogDr y+DJ/ LL.
reuteri/fermentum 2619--LI -

D/ LL. reuter

reu

i 2609- - LH2- 6DogDr y+DJ LL.

teri

reuteri
LA2-5DogWet - LL. ani rapa P{W
26031- 2451LE2- 5Dog\W\et - LL. ‘re

I eUPET/EP01/06039
2616- - L1-1-1DogM xed+D/ LL.
1- 2DogM xed- DML. aci dophi lus }

2621--13-1-2DogM xed-LL. ani malis/rumnis 2625--L7-1-3DogM xed-LL
ani mal i s/ r u InictéadfAP81- 2453LA1- 5DogM xed- D/ LL. aci dophi | us 2632--LA
r eut er| ffer nment um 2636- - LB 1- 5DogM xed- LL.

1- 6DogM xed+DI LL.
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NCC r‘r\nlr\ A \A/

S0

animalis/ru

s_Tvne _of diet

I T T —Ccorocarrt
Speci es Cod 3%2 1% %%M z'BFP Job@@%r ctig 2 7 Jdentilied mritlsi 1.
adol escent i 5-968p C4t Dr yBil fpecigsqdie pis fressCE3adidat Dr y APISOCH
adol escenti B 263 CCl- 5Cat M xed®irfgih dnquni sui [ar &F4- 1CaDryBi f .
adol escent i 2IBMPCB3- 5CalBlyBijf Candql edbedt i|s 2643V 2-ECal B Yidalis/ruminis
adol escent i 52281UY 0524485 Dy BAED F' iCat ad Ollﬂ_ﬁfeﬁn} ' 5/ f-ggg— PO, 60090 Y Blefreri
ani mal i s/ | agbsgs P 3 alfis/ [
2657D6- 3- 6D3%§5§%3%1@%§§% %& %—%ﬁ%mgﬂ yBi f dg%ci er 'Lﬂﬁl?f:d’f;
2663DB3- 1Dop f i dobajg Cat ry ) L. acidophilus
2592 | 1-2450 | LR1-1| Cat Mixed + D/L L. reuteri
2594 - LS1-1 | Cat Mixed - - L | L. animalisfruminis
2597 - LA2-5| Dog Wet - L L. animalis
2600 -~ LC2-5| Dog Wet - D/L. |L. fermentum/reuteri
2603 | I-2451 | LE2-5| Dog Wet - L L. reuteri
2606 - LF2-6 | Dog Dry + D/L L. reuteri
2609 - LH2-6{ Dog Dry + D/L L. reuteri
2613 | 1-2452 |LH2-7| Dog Dry + D/L L. reuteri
2616 - L1-1-1{ Dog .! Mixed + D/L  |L. reuteriffermentum
2619| - |L1-1-2| Dog | Mixed - D/L L. acidophilus
2621 - L3-1-2{ Dog | Mixed - L | L. animalis/ruminis
2625 - L7-1-3] Dog | Mixed - L | L. animalisfruminis
2628 | 1-2453 |LAl1-5| Dog | Mixed - D/L L. acidophilus
2632 -- LAl-6| Dog | Mixed + D/L | L. reuteriffermenium
2636 - LB1-5| Dog | Mixed - L L. animalisfruminis
5  Bifidobacteria :
NCC Code |Animal speciesy Type of diet Species
Code origin intake
2623 | CO2-5 Cat Dry Bifidobacterium
2627 CG2-5 Cat Dry Bif. adolescentis
2630 | CH2-5 Cat Dry Bif. adolescentis
2633 CE3-1 Cat Dry Bif. adolescentis
2635 CCl1-5 Cat Mixed Bif. longum/suis
2637 | CE4-1 -Cat Dry Bif. adolescentis
2640 CB3-5 Cat Dry Bif. adolescentis
2643 Cl2-6 Cat Dry Bif. adolescentis
2647 | D5-3-5 Dog Wet Bif. adolescentis
2651 D8-3-6 Dog Dry Bif. animalis/lactis
2654 { D9-3-7 Dog Dry Bif. animalis/lactis
2657 | D6-3-6 Dog Dry Bifidobacterium
2660 | D7-3-5 Dog Dry Bifidobacterium
2663 | DB3-1 Dog Dry Bifidobacterium
2667 | DC3-1 Dog Dry Bifidobacterium
2671 | DAI1-3 Dog Mixed Bif. animalis/lactis
2674 | DA3-1 Dog Dry Bifidobacterium
2677 | DD3-1 Dog Dry Bif. adolescentis
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WO 01/90311 PCTIEPO /06039 15 All 20 lactobacilli and 18 bifidobact eginNgy 200t
wer e i solwio@ddaom cats and dogs kept on different diets, PGS/EPODURN3I N

Table 1. Initial identification was determ ned by rmrphol ogi cal and

physi ol ogi cal characteristics. APlI-50CH land Rapi d-| D32A systens

(Bi oMerieux) were used for |actobacilli and 5 bifidobacteria, respectively.

Pure strains wer 80C. in the
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in cryo rotect|v nedi 0 e cu

mai nt ai ned b E r@ﬁ‘ﬂgg‘(“\ﬁgeﬁ%§ %glfgf Bdﬂt%flﬁq’r‘l’ 5§W

rlrgdlh um and aamlaf rRéypid- EDBEA)asySWms a(BRﬁ\@enhé@c)t @bﬂelshllsd:% V\%‘fnoe/ lm’tobﬂcﬂlil MrP for
ours._ Bif.i acteria were t he + 0 ei ne

hydr ochl O i Clefia B?SP%U ??m‘ﬁ |We§|—${%¥e’6 39o4¢D e tn_gé{ccé

hydr ochl ori dﬂﬂlBNesféc—Culmfé}Gmﬂecﬁont(N(IC)Jg with a 5%inocul um All

cultures were stored at +4C between the different transfers. Anaerobiosis

was generally obtai ned using a hydrogen-carbon di oxi de 20 anaer obi c system
(GasPak, Becton DAdlkbaderia wi3a)culgireddnbamtibmediner for thevaymaysept sampléese

b8 This | noviplifack BRSaB il il Wiel o so0RC 3R | AT AypbRbAiy gl 3 "
i ndustrisl a@#0% ghydevol 6160% dill)e Thel ddfureshwiere abiibiained byssubvmlxtnnngmrbatl ng
or detri ”E%éé "’lﬁfs&% 16 ki) fni!n] g@’bﬁl éfc%%@ 288id Snld, AGRGHIE gﬁ{@éﬁy

Strain di verS| genom C Si hose non-characteriz rains
was taken iattd° count usi ng RAPD and ri botyping. 30 Materials and

Met hods BaCt%ét \%é}egow i RS Fob & h8hfs. AHFIHACK:LH Wise! SRIWH Y
hi gh nunber have
either m MZR.S + 0.05% (w/v) L-cysteine hydrochloride (MRS-C) for 32 hours
15 or in BHI 4+ 0.05% L-cysteine hydrochloride (BHI-C) for 48 hours starting

with a 5% inoculum.

All cultures were stored at +4°C between the different transfers.

Anaerobiosis was generally obtained using a hydrogen-carbon dioxide

20 anaerobic system (GasPak, Becton Dickinson, USA). Bifidobacteria were
always kept in these jars during their storage period.

Example 2: Selection of bacterial strains

25 This in-vitro screening was based on production characteristics for an
industrial application of viable cells, their ability to survive inhibiting or
detrimental gastro-intestinal conditions and their genomic diversity. Strain
diversity or genomic similarity of those non-characterized strains was taken
into account, using RAPD and ribotyping.

30
Materials and Methods
e Bacterial growth
35 The strains that are able to produce rapidly high number of cells have to

be identified. Their bacterial growth cycle can be characterized by a short lag
phase, a short generation time, high maximal counts and a long stationary
phase. Therefore, strains were compared by considering three variables: the
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vari abl es WQRE9®18 Nov 2004 WO 01/90311 16 PCT/ EP01/ 06039 | g }ﬂ,ﬂ%@é@ei r

| ag phase, their generation tine (in hours) and their maxi mal " counts,

whi ch corresponded to the nost inportant dharacteristics. For Lactobacilli
5 200 mM MRS broth preincubated at 37C was inoculated with 1% of a fresh

subcul t ure. | es re collected at every hour post- inoculation
for eight ho%@,@tfsﬁﬁ% F@aﬁ%@%ﬁ%ﬁ%@ﬁ%ﬂéﬂﬂzﬁmmw and tifeir aaRimal
sanpl e, vas s0obntsjwdich obiruesildedd he miawiBp TR Ai! |Ures wer e 10
grown in MRS agar (pour-plating technique), aPnaerobl ca’qébs

U - 37¢, for 48
hours. All plates with col ony-nunbers between 30 and 350 were recorded as

col ony form Rpridadiebgedly) per m of culture and were therefore taken into
consideration for enunerations. 15 For bifidobacteriain (MRS-C) : In
prelimnary assays, all strains were enunerated after 24 h growh in MS-C

and TPYG br ot h. R@@Olmsmsaamr;ﬁéﬁmbh&d%% C vmem%%’;gdﬂ%{ 458 of % ©

est abl i shed e LDl n he cell n ers en grown 1n - %\P?E’r 0,

4, 12, | 24, 3%&&#%&3@@% 'PF@ £ : p¥eteo st Qﬂiée;i:rc’lltbwefjorhour post-

| act obaci | | i Indculaticie fort eigehours.ng fikgl Sdiﬁ%}éeﬁl? I:Qicex{n the?%ﬁl %emqe(%i um

and of optim ' d i ng.t.he aro ne m th a

eal i zedm;p ' Bl ol STR ekiAlty o ine TS Hor mums retion.ciuieges sagrodC

and i noclfl at &oWm in WMBSCagao (peursplacink! tecBnique) B%&r%ﬁ:ragg 48 he@t fﬁ,‘c and

i nocul ated i ed (repov of “oxygen had” béen opti z‘d'gd b

aut ocl avi ng ﬁ%&%&wﬁ@g‘gﬁ%@f ’f&?@ﬁgfﬁ'a{?et&rqe@cﬁ@nﬂrﬁ%m@m&rded as Y
colony forming units (cfu) per ml of culture and were therefore taken into
consideration for enumerations.

15 For bifidobacteria in (MRS-C) :

In preliminary assays, all strains were enumerated after 24 h growth ip
MRS-C and TPYG broth. Results were expressed in cfu/ml The growth
curves were established by determining the cell numbers when grown in
20  MRS-C after 0, 4, 12, 24, 32 and 48 h, according to the protocol described for
lactobacilli. In order to determine the influence of the subculture medium and
of optimization of degassing the growth medium, this assay was realized :
e from a subculiure, in BHI-C stored 48 h at 4°C, and inoculated in
MRS-C
25 * from a subculture, in BHI-C stored 48 h at 4°C, and inoculated if
MRS-C well degassed (removal of oxygen had been optimized by
autoclaving the medium twice and storing it directly in anaerobic
jars)
e from a fresh subculture, in MRS, and inoculated in MRS-C well
30 degassed and stored under anaerobic conditions before the
experiment

Table 2: Test media for bacterial growth

For lactobacilli
Substrate Composition pH References
MRS MRS without sugar (Difco) 35 g.l'1 6.5 | De Man and al.
Glucose 20g11 (1960)
Distilled water 1,600 ml




jars) froma fresh subcul ture,
degassed and stored under anaerobic conditions before the

medi a for_bacterial gr
Subst r at S¢S #H8i!
Man and al. d ucose20

NOV 2004 PCT/ EPO1/ 06039 For

ow h For |actobacilli

g.1-1(1960) Distill
bi fi dobacteri a

in MRS, and inoculated in MRS-C wel |

experiment \if b

i onpHRef erences MRSMRS wi t hout sugar ( Di f BeTE841/8603% 5De

Subst r at eConposi ti onpHRef erences MRS- CVMRS wi t hout sugar (Difco)35

g. 1- 16. OPacher and Knei f el

A ucose20 g. 171( 1996) L- cystel ne HC (Fluka)0.5

g.1-1 Distilg

ed VVd.LUIJ. 660~

II"YUII

ptiTase (BBL) 56911796

(TrypticaseReptone (Difco)5 qg.1-1 Pdiordiidebacteriat r act (Dl fco)20 g.1-1
YeastGucose ( 4g11Extr elne HCl(F .siille
wat er 1, 000 %%S?G%H ta—were uﬁ%ﬁ%@ﬁ{ he—ad ﬁ%ﬁ M.-ﬁlf%ﬂ é%,t
Bgar | (15, g. || MER-C bl MRS withank SegandBwfor) 1136 &1ot | 68 |Pachor nnaichestedi
for-- 5 bifildobacteri ei t her stored undegognale obi ngggfhtlons or
degassed begfore utilifzation. Resistance to pgast DH a1 e 10 Wen
i ngested, tHe nicro- or|dafysieise BaddFlkalur vi ve & 5(.%&&](:1 anl  duodenum
condi tions tlo be abl e |y§;sf&d wWaey PENEf i Ci al pqiggghy|in {he gastro-
I ntestinal tract—of—tHe am e~ —GastrrcpH—ama brii satts—arethe matt
conponent s r|é&pBdsi bl d Frypticasy(BBE) on of bacteﬁ\f)ﬂl““‘fjl éﬁa Therefore, the
degree of negLRiRA&E |Pepldie (Bifcq) NS 10 aci dj tysanel bi | el has to be assaye

Peptone Yeast extract (Difco) 20 g.l"1

Yeast Glucose (Merck) 4g1l

Extract) L-cysteine HC1 (Fluka) 11l

Distilled water 1,000 ml

d water1,000 M WO 01/90311 17 23
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Solid media were obtained by. the addition of Difco Bacto agar (15 g.I-;

1) Media were autoclaved at 121°C for 15 min. Liquid media for

bifidobacteria were either stored under anaerobic conditions or degassed
before utilization.

Resistance to gastric pH and bile

When ingested, the micro-organisms have to survive stomach and
duodenum conditions to be able to exert a beneficial activity in the gastro-
intestinal tract of the amimal. Gastric pH and biliary salts are the main
components responsible for regulation of bacterial flora. Therefore, the degree
of resistance of the strains to acidity and bile has to be assayed.

The physiology of the digestive tract of cats and dogs differ from
humans. The average pH were pH 3.4 and 4.2 respectively in dogs and cats. A
reconstituted pet bile was recommended for the assays (Table 4). The bile
concentration in the small intestine varies in a range of 0.5 to 2% when food

is digested.

According to extreme pH values found in cats and dogs, viable counts
after 10 minutes at pH 2.6 and after two hours at either pH 3.4 (strains isolated
from dogs) or pH 4.2 (strains isolated from cats) should not be below 1.0E+06

cfu/ml.



15 The physiol ogy of the digestive tract of cats and dogs differ frojmwoy 2004
humans. The average pH were pH 3.4 and 4.2 respectively in dogs and cats. A
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food 20 is digested. According to extrenp%pH val ues found in cats and
dogs, viable counts after 10 mnutes at pH 2.6 and after two hours at
either pH 3.4 (strains isolated fromdogs) or pH 4.2 (strains isolated
fromcats) should not be below 1.0E+06 25 cfu/m. 2 3 Nov 2004 WO 01/90311
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series of five mi of simulated gastric juice (different pHs) supplemented with

1.5 ml of a 0.5 % NaCl solution.

15
The samples were incubated at 37°C and the viable organisms enumerated
at:
e 0, 1,5, 10 minutes with the pH 2.6 gastric juice
* 0,1,30, 60, 120, 180 minutes when the gastric juice had a pH of either 3.4
20 (for strains isolated from dogs) or 4.2 (for strains isolated from cats)

Samples were diluted in phosphate buffer (pH 7.0), plated onto MRS-C agar
and enumerated.

Table3:  Simulated gastric juice

25
Substrate name Composition PH
Gastric juice 0.3% w/v porcine pepsin (Sigma) 21,34 0r4.2
0.5% wiv NaCl
HC] (Merck) : to adjust pH
® Resistance to bile salts
30 The evolution of the viable counts of lactobacilli grown for 18 hours in

presence of various concentrations of reconstituted pet bile was determined.

Two viable counts were considered sigmificantly different when the
deviation of their log;y was above 0.25. Each strain was characterized by two
35 variables :



Substrate nameConpositionPH Gastric juice0.3%w v porcine pepsin
(Sigma)2.1, 3.4 or 4.2 0.5%wv NaCl HO (Merck) : to adjust pH Res'ﬁé@zcﬁm
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bile was determ ned. Two viable counts were considered significantly
different when the deviation of their |0ogl0 was above 0.25. Each strain
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consi dered sensiti veZivihgpediunnincaeasesi on superior to one IoglO bet ween
cells groym in presence of 0 and 2% bile, and to one | 0gl0 per additional
percent of bile (ahove 2% Yl/as lo,consi dered acceptable. Furthernore, only
strains producing terizesl by @ desswsuperiprdana ilngpr of draie vidblep t o
2% bi l e sal téoﬁ:h@wedasﬂe ¢8h&siefion fm&rsqﬁrl%%t@mefeec&ﬂgﬁérg&%nhﬁv&*18

gastroi nt eStHi r%&t Reconstituted pet bile trom cat
prepared as i Aofesyctipn SEBCTI%F%OQG ‘éﬁm hetween cells igrowaein BEQSGEICQ of uQe.

In a Cost , agsd V% Wk Ctio! b QAditRnRa I I VRS
broth at 37C an%f s?grar eg];e resh MRS, bro bﬂl%ﬂs/b%e (a%é1g%3)5“;3§
1, 2, 494%¢ e??‘Fséd? REEPRE EH@BW@“%OP Pédﬁﬁrﬂnénﬂm@ylﬁgumomséhﬂl es

were 10-f ol d19DB+06 kfu/eill Wheﬂ grbw'ﬁslﬂ ereséﬁ%@”@lr apl ﬂﬁZ%)'Hﬂét lbﬂfss sho®ld B8 and
Spi ral Pl at creleded et puitEE i RtFoeian the spiBinteogPLERSt  vhen dri ed.
the plates were i nverted. and i ncubated 48 hours at 37C in anaerobic jars.
Moo, and al - (19kehofi G pa b Hdth' &0 o ucks Whl RaMired R indlcA S 2
15 Table 4, and filter sterilized prior to use. In a first assay, lactobacilli were
grown anaerobically for 24 hours in MRS broth at 37°C and transferred into
fresh MRS broth plus 0, 0.1, 0.3, 0.5, 1, 2, 4% sterile reconstituted pet bile for
additional 18 hours. Samples were 10-fold serially diluted in TS for
enumeration. Dilutions 1.0E-03 and 1.0E-05 were plated onto MRS agar,
20 using a WASP (« Whitley Automatic Spiral Plater » ; Don Whitley Scientific
Limited, England). When dried, the plates were inverted and incubated 48
hours at 37°C in anaerobic jars.
Floch and al. (1972) defined an inhibition as significant when at least 2 logs in
the test compared with the control tube growth were reduced. Based on this,
25  all the lactobacilli sensitive to bile concentrations in the first assay and two
lactobacilli resistant to 4% bile were tested similarly in presence of 0, 1, 1.5, 2,
2.5, 3, 4% bile. The second test aimed for a repeatability and established if the
number of viable bacteria decreased dramatically with increasing bile
concentration.
30
On the other hand, it pointed out that these strains are bile-resistant
during this 18 h-period. Growth curves were established in presence of bile
salts to determine if the lag phase and the growth rate were affected or not.
Assays were undertaken with lactobacilli grown in MRS broth supplemented
35  with 1% reconstituted pet bile, according to the protocol described for earlier
growth measurement.
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poi nted out that these strains are bile-resistant during this 18 h-peri od.

G owth curves wer S j zﬂﬁgn n Sﬁfb?. [ lts det ey mj | f

the | ag phase andqg%etbgﬁg?\? ra%ew\%ge a ﬁé@%%g %ﬂ% n%?.“}n A%EMI%;%%/

under t aken viRaerphicellyadising MREvie breth/matnOotly Zuppineindfl edcdfstivated péo
o5

reconstitut egi ' js q0t-0c ol [ or rdd

o ont b meascy aeeipe e ERAHDE shonbl 3 HBHRNe 1 SRNEL ) e ind e

bi i dobact er Waswpplied @sdor lagiehrcillid gr own 32 hours/ 37C/  anaerobical |y,
using MR&C broth with 0, 1, 2, 3 and 4% reconstituted pet bile. The sane
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earlier.

sSurvival to freeze-drying and subsequent storage of the Lactobacillus
10 strains

The evolution of survival was evaluated. Viable coumts inferior to
10E+05 CFU/ml were considered as being too low.

15 For each strain, 200 ml MRS broth was inoculated at 3% with a fresh
subculture. The cultures were grown-~for 16 hours at 37°C. Unaerated
conditions (closed containers) were assumed to be essentially anaerobic.
Viable cells were enumerated, using the pour-plating method described earlier.

20 The cultures were harvested by centrifugation at 3,500xg / +7°C / 20
minutes (RC3C Sorvall Instrument centrifuge) and resuspended in 10 m! of
two different cryoprotective media. Each strain was resuspended in two
different cryoprotectants. Concentrated bacterial suspensions were enumerated
(pour plating method) and dispensed into vials (0.5 ml per ampoule). The

25 samples were frozen at —196°C in liquid nitrogen and vacuum dried for 18
hours. After freeze-drying, nitrogen was introduced through the freeze-drier
air-admittance valve and all ampoules were sealed. All vials were stored at
+4°C and +20°C for six months. The number of viable cells per ampoule (for
each bacteria and suspension media) was determined monthly.

30
RESULTS
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anpoul e). The 25 sanples were frozen at -196C in liquid nitrogen and vacuum
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results of t hﬁ(gllagg #ﬁ%ﬁt%n%é) Q EATHG Rﬁ a?gi BQ‘EWH&%‘F‘I‘WO%%“P@ in the gastro-

bi f i dobacfer |mtesmlahtrak:tmfdaltseamd dogstile pret@ited &h Tables! st ance to

freeze-drying wth subsequent storage, resistance to gastric pH and bile

concentrations found in the gastro- 5 intestinal tract of cats and dogs are
presented i n Talfhe 20 lattebacilli avtmbelasiificdwrith edgrsdithi e véitdhia Al th

the criteria cur rent Four _strains showed
had good res Lﬁl @ico{r%lg%]r n%‘“ﬁ%;édt shgcﬂ' F&Pﬁ\%& hsi}oé%chflqugépeg regulls; congrERIng,
gastric pH, Bheie grewik chataeterinticsheisistancestor gastrc pHy bilg redionage anllt @eirt 0
freeze-dgyin gr SRl CNCM
1.2450). L. ?35‘{"5?1,&%_ F’(Eg%b“’a‘ﬁ ﬁ*’?’ﬁ{f(éﬁﬁ%%

1- 2452) . The 2448}l rﬁgttmdﬂ(} 9&4@%&@4% L rMegeNélGﬂﬁ[Bn(CtNﬂHVIV\BS

| ess than one4k W’F{ Nt | ess

t han two hoursgyéﬁ%gggferl aedg%%gt‘sgcv\ere H?gﬁégrmre f@gﬁ%ﬁ &FHrni 1)
during the &PHR ry phase of the growth cycle and stabl e at 8 and 24 h

post- i nocul at i (e getnlemwmnwwmsai@bé& Mpwabnfgf@&ﬁ%MSng and
the“strains were resistant

subseque Si X th .20 stor C and
to extreﬂ% bi"l eﬁggﬁ'%@h??%?'@ﬁﬁﬁgﬁ@qw | e BHW() in the gastrointestinal
tract of cate athd bageriglefunts were high (more than 1.0E+08 CFU/ml) during the

stationary phase of the growth cycle and stable at 8 and 24 h post-
inoculation
» the strains were stable through freeze-drying and subsequent six-month
20 storage at 4°C and 20°C
¢ the strains were resistant to extreme bile concentration likely to be found in
the gastrointestinal tract of cats and dogs (2%)
* 1o significant inhibition in the presence of up to 4% bile in the medium
e the strains were shown to tolerate pH 2.6 for at least 10 min and could
25 remain at levels higher than 1.0E+08 CFU/ml
e the strains were resistant to an average gastric pH for at least two hours

Therefore, two lactobacilli isolated from cats (L. reuteri NCC2581 and
L. reuteri NCC2592) and two isolated from dogs (L. reuteri NCC2603 and 1.
30 reuteri NCC2613) were selected to be studied for potential probiotic activity.
Strains NCC2581, NCC2592, NCC2603 and NCC2613 were identified as L.
reuteri by API 50CH identification. However, ribotyping revealed that
NCC2581 and NCC2592 had very close patterns, as well as NCC2603 and
NCC2613, thus indicating a probable close relationship. Strain NCC2581 had
35  very good growth characteristics and NCC2603 had a better resistance to bile
than NCC2613.
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and woul d t her dbelag paasepuay acshortasifor laototfacilliner 5 studies. On the ot her
hand, strai ngN Y/ SN the. crhterjia . 1 tS generation.ti was
| ess than one %gérﬁ%vﬁg#'l%l owﬁqﬁﬁﬁ%&gﬁ@"ﬂhﬁeﬁﬁ%ﬁwwﬁf gt cygles o
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the growgh cycltke gaéthsiges@hdl RS s‘ﬁﬁxp@ reme bile concentration
likely to be foun IE 10. the ,gas_torfg-ﬁilsnt es ?%sgq??fgi act of cats and dogs (2%

no signi fi caht BORERLGAE 0B iprthe presenee of mptto 4%obild im the mediumedi um

t he strain was tid@wain Gvdso Srafe | ' d

remain at |evels higher tﬂbﬁé?%t&i@ﬁ 265 hi:a&?tﬁfr é‘?afr%gnﬂv\d;rngﬂr%lg(?stgtog%? to
an average gasf?@@"‘%ﬁ%&? g{lg G ¢ Aolrhe strain NCC2627 was nuch

more resistant thésimaiNCoaGe Jesistdnt NOE2EREgsHeEERSpHIRY At tdHsPBvS hbats had
cl ose pattern by ribotyping, therefore indicating a probable close

relationship (digestion with two restriction enzynes : EcoRI| and EcoRV).
20 The strain NCC2627 was much more resistant than NCC2623 and

NCC2635, whereas these three strains had close pattern by ribotyping,
therefore indicating a probable close relationship (digestion with two
restriction enzymes : EcoR1 and EcoR V).

The ten-bifidobacteria isolated from dogs showed: only two different
patterns when characterized by ribotyping. Therefore, bile resistance assays
were -conducted only with four strains (two from each group) : NCC2657,
NCC2660, NCC2671 and NCC2677. These four strains were all resistant to

25  maximal concentration of bile that could be found in-vivo (2% bile) and
strains NCC2660 and NCC2657 had no decrease in viable counts when
subjected to a maximal value of 4% bile. As a consequence, all the
bifidobacteria isolated from dogs feces are rather resistant to high
concentrations of bile.

30

Regarding the growth characteristics, these ten bacteria could thereby
be divided into two groups :

* strains resistant to bile and with good growth characteristics : NCC2657,
NCC2651, NCC2663 and NCC2667

35 e strains resistant to bile but with growth characteristics which need to be

optimized for industrial production: NCC2660, NCC2671, NCC2677,
NCC2647, NCC2654 and NCC2674.



The ten bifidobacteria isolated fromdogs showed, only two different
patterns when characterized by ribotyping. Therefore, bile resistanckl N0V 2004
assays were - conducted only with four strains (two from each group)
NCC22657; WONREIBH0O, NCC2671 and NCC2677. These four strai nECREPR1/H0BY
resistant to 25 maxinmal concentration of Qhile that could be found in-vivo
(2% bile) and strains NCC2660 and NCC26 had no decrease in viable counts
when subjected to a maxi mal value of 4% bile. As a consequence, all the
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need to be @mqlﬁ%fefl@atm QLB TESIStHKSduct i on : NCC2660, NCC2671,

NCC2677, 5 NCC2647, NCC2654 and NCC2674. 7 3 NOV 2QX4 WD 01/90311 23 5

PCTI EPO / 060 he co ete results on resistance to extrene gastric pH
%931‘)1-%%&1 ngm : P

found during ) cats _and dogs should allow a better
deterni nati on NC€Che| Lodei ng Goowth spResistaace to | Resistamce o || dSbilitprafyer
strain NCC20[51Ctidg npt ful fi] |l critelria selgastricojmic | t er ilslef or  pHireesd-ai-ginge.
NCC CodeG owt h2Be8i st amas t o] Resizst angeto Stabi[{ty affer -
Codecriteridastsigg j Uipgals | efr 2578LB| - 1++4- 2581LB1- 3++++ P583LKL: 1+++-
2586LK1-2-+- 9583 |[K1-1 + + + -

2586 1KI1-2 - + - -

2590 LH2-1 + + + -

2592 LR1-1 + + + +

2594 LS1-1 - + - -

2597 LA2-5 - + + +

2600 LC2-5 - - + -

2603 LE2-5 + + + +

2606 LF2-6 - + + -

2609 LH2-6 + + + -

2613 LH2-7 + + + +

2616 L1-1-1 - + + -

2619 L1-1-2 - + + -

2621 L3-1-2 + + - +

., 2625 L7-1-3 + + - +

2628 LAl-5 + + + -

2632 LAl1-6 - + + -

2636 LB1-5 - + + +

With regard to current results, one bifibobacterial strain isolated from
cats and three bifidobacteria isolated from dogs (respectively NCC2627,
10 NCC2657, NCC2663 and NCC2667) could be selected.

Table 6: Dilution media

Substrate Composition pH
Phosphate K2P0O4 72 gI-1 7.0
buffer KH2PO4 48 g 11

Distilled water 1.000 1l
Ringer solution | NaCl 9gll 7.0
Distilled water 1,000 ml
TS (Tryptone | NaCl 8.5gl1 . 1.0
Saline) Tryptone 1gl]
Distilied water 1,000 ml




2590LM 1+++

coul d be sel

2592LR1- 1++++ 2594LS 1-1-+-- 2597LA2-5+++ 2600LC2-5- - +-
2603LE2- 5++++ 2606LF2-6- ++- 2609LH2- 6+++- 2613LH2- 7++++ 2616LI - 1-1- ++-
2619L1- 1- 2- ++- 2621L3- 1- 2++- + 2625L7- 1- 3++- + 2628LAL1- 5+++- 2632LA1- 62 &¥0V 2004
2636LB1- 5WO04/993ll e 5: Summ Wth regard to current resul ts, pOIVEP1/06039
bi fi bobacterial strain isolated from cats and three bifidobacteria

i sol ated from dogs (respectively NCC2627,24 10 NCC2657, NCC2663 and NCC2667)

ected. Table 6: Dilution nedia SubstrateConpositionH

Phosphat eK2PO472 ¢. 1-17. 0 buffer KH_2P|O448 g. 1-} ([))| Sti |1 _?_d V\Sl_t eréL, Og%ag .
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NOV 2004 PCT/ EP01/ 06039 9 nl - portions were dispensed in tubes and
autocl aved at 121pffiRy d%fM#k 38 strains were selected for further studies (see
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Example 3): three lactobacilli isolated from cats (NCC2581, NCC2592,
NCC2583), three lactobacilli from dogs (NCC2603, NCC2613, NCC(C2628),

one bifidobacteria from cats (NCC2627) and one bifidobacteria from dogs
(NCC2657,).

These strains are characterized by short generation times, high counts
(more than 1.0E+08 cfu/ml) during their stationary phase and stability in high
numbers at 8 and 24 h post-inoculation, stability to freeze-drying followed by
either storage-conditions, resistance to extreme bile-concentrations found in
the duodenum (2% bile) and their low inhibition when grown in presence of

. up to 4% bile. Furthermore, results from DNA analyses were taken into _

account to select bacteria representative of the investigated diversity.

Example 3: Efficacy of colonization in cats

L. reuteri NCC2581, L. reuteri NCC2592, L. rhamnosus NCC2583 and
Bifidobacterium sp. NCC2627 were tested in feeding trials so as to evaluate
their capacity to survive the passage of the cat gastrointestinal tract.

16 cats male and female as equal as possible were subjected to 3 days
of adaptation with Friskies Grand menu boeuf. The feeding protocol consisted
in 7 days with "Friskies Grand Menu" and 7 days of test with "Friskies Grand
Menu" containing one of the above mentioned strains: L. reuteri NCC2581
(diet A), L. reuteri NCC2592 (diet B), L. rhamnosus NCC2583 (diet C) and
Bifidobacterium sp. NCC2627 (diet D). The diet assigment was the following:

Catsn® |1 |2 |3 |4 |5 7 |8 |9 |10]11)12}13{14/15]|16

6
Period1 |A iD |C (B |ID |A|JA|C|B |A|B |C |B |D|C |D
Period2 |B lAID]JA|C |[CD|JAICI|IBiC |{D|D|AIB B

35

The said strains were prepared in a sufficient amount and in a stable
lyophilized form to apply these eight different bacteria with regard to strain-
survival in the gastrointestinal tract of the tested animals. All strains were
mixed with 4 g of trehalose in order to add a sufficient volume of carrier for




Finally, 8 of the 38 strains were selected for further studies (see

Exanpl e 3): three lactobacilli isolated from-cats (NCC2581, NCC2592 2? NOV 2004
NCC2583) QB lgo% *act obacilli from dogs (NCC2603, NCC2613, NCC2628), one
bi fi dobacY 1} om cats (NCC2627) and one bifi dobacteria fﬂ@@%@é‘m

(NCC2657,). 10 These strains are charactexi zed by short generation tines,
hi gh counts (nore than 1. 0E+08 cfu/m) during their stationary phase and
stability in high nunbers at 8 and 24 h post-inocul ation stabi lity to

freeze-dryi ngifing| theepropared istragts ﬁhﬂi Qﬂﬁféﬁﬂ%fatrﬁ‘sf f BRcfe)ia’ €ne
bi | e- concentratlonsfound |n . a ﬁbll(iﬁandt err

i nhi bition vﬁ'i@r‘?l% e‘H'E@ UEFFU 65 Ado U5+ Cﬁb/‘ﬂ%@rm dlaily
results f romdﬂklﬂmraapmeﬁtk@f@d msmﬂ&ttﬁat /AEPHAtetie willl IRCEatBRCt eri a

representative of the investigated diversity. Exanple 3: Efficacy of
colonization in cats 20 L. reuteri NCC2581, L. reuteri NCC2592, L.

rhamosus NCC2583FmesH fdial Shhplﬂsemwnmﬁmndm6%ﬁ e bheekRd b Bgﬁ]ﬁﬁﬁhng
trials so as, to sur eIhe sageo the cat
gast roi nt est1 nabb&%a%gféoﬁgyg’a hﬂé (Wé'ihﬂ"é eé’lﬁﬁé-icp - possi bl e were
subj ect ed t&‘@e&ayscoﬂeﬁédmdajﬂ;amand &n(b:tsdﬂnms)(l es Grand nenu boeuf. The
feedi ng protocol, consisted in 7 g{%? "Friskies Grand Menu" and 7 days
of test with "Friskies Gand I\/Er% 0 al ni ng one of the above nentioned
strains: L. reuteri NCC2581 (di éﬂ and 22 (basedima)i NCC2592 (diet B), L.
rhamosug NCC2583 (diet C) and %@gteri um sp. NCC2627 (diet D). The
di et assignent was the foll ow ng: t's n0ol2345678910111213141516 Peri od
i ADCBDAACBABCBDCD, Peri.od 2BADACCDACBCDDABB The said strains were prepared
in a sufficient afotifmlesegtalprabeisysed t@?bﬁamlaf@@lfsamplc@faqbﬂeqstt(hbg

ei ght dlffef’Hﬁhﬁ&ﬁH'@é&chfhté el S ' ri! e
gastroi nt estl n tracII : I he tlt?gt dgg%d Taha 04 Sé]sﬁrglﬂ%%dvn\‘/g;tg ég

with 4 g of HE “S‘Pae(BlP%ef &anmle.%ﬁly%ph@@somqn rérthf:@r y
3 NOV 2064 mmsmemm PEI &RohSQERI Bozeh thiqdil ifoeeR! Al SirhledSardi t h
t he food- mat Egltage am mal's. Bacteria straihs are prepared in

I ndi vi dual OE+09 cfu /day) and daily added in a part of
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The endogenous populations of Lactobacilli, Bacteroides,

20  Enterobacteriaceae, Enterococci, Bifidobacteria and Clostridium perfringens

were counted. Bacteria were detected on selective or semi-selective media.

Hundredfold serial dilutions were performed in Ringer solution containing

0.5% of cystein, from the dilutions in the range —2 to -8. Petri dishes of
various selective media were inoculated and incubated (see Table below).

25
Bacteria Media T Time | Atmosphere
CO | M)

Entero- Drigalski (Sanofi 37 24 | Aerobic

bacteriaceae Diagnostics Pasteur,
France)

Bifidobacteria Eugon Tomato * 37 48 | Anaerobic

Lactobacilli MRS (Difco, ML. USA) + | 37 48 | Anaerobic
antibiotics **

Cl. perfringens NN Agar *** - 37 48 | Anaerobic

Bacteroides Schaedler Neo-Vanco 37 48 | Anaerobic
(BioMénieux, Marcy-
I’Etoile, France)




5 Fresh fecal sanples are obtained to anal yze bacterial population nunbers
and conpared with base line (w thout bacteria added). Feces are CO'ZI?@[}Veg][M
on day 7\@8%1%04196‘% line), 10 14 and 15 21 and 22 (base Iine_}f]E 28 "and 29.

A sterile rectal probe is used to obtain a fecal sanple of BET/ERHM603 1 g.
This sanple is accurately weighted and 0.4, g is mxed with 10 nl of

physi ol ogi cal solution (R nger) containing 10 % glycerol. This solution is
then 15 transferred into 1 m cryotubes and frozen in liquid nitrogen. Al
sanpl es are *t heWalswrorth #naedoiicuBaéteriatay Manual V. Sae0eNoCiGPRENE i ons

of Lactobacilli, ' 20 Enterobacteri aceae, Enterococci,

Bi fi dobacteri a aﬁgl%gbgi%?% perfi-ingens were counted. Bacteria were

detect ed on %%l efhosphomyciagi - {69 Sagle medi SulfametidxaddR) d}fﬂ@jlﬁgﬂ? +
| % of

di lutions were pfﬁh%tﬂi?;g%hﬂ; d%lgg/ﬂz solution containing 0.5 cystein,
n ra =

fromthe dilutions i to --8. Petri dishes of various

sel ecti vé netii*a: N agamfrom hosduaydandicillyad 885 (see Tabl e bel ow). 25

Bact eri aMedi aT Time Atnosphere (C)(h) Entero-Drigal sld (Sanofi 3724Aerobic
bact eT i aceaeD agnostics Pasteur, France) BifadobacteriaEugon Tomato
*3748Anaer odResuli: dhadvagteniamscqmits cue empresssias-18g 4weakd) ahiopresértbd ghi cs
** A, perfrrgiensNN Agar ***3748Anaer obi ¢ Bact er oi desSchaed! er

Neo- Vanco3748Anaer obi ¢ (Bi oMeri eux, Marcy- (' Etoile, France) WD 01/90311

26
10 _ Table 7: Fecal bacterial counts in cats (mean + Stdev, n=8)

NCC 2581 NCC 2592 NCC 2583 NCC 2627
Before | During | Before | During | Before | During | Before | During
Lactobacilli | 6.38 | 7.63 | 612 | 7.62 | 531 | 747 | 669 | 7.65
+225 | £123 | +245 ] £1.58 | +204 | +123 [ +1.44 | +145
Bifido- 717 | 764 | 757 | 631 | 643 | 680 | 804 | 607
bacteria +1.82 | +042 | +1.68 | £226 | +225 | +2.19 | +1.03 | +232
Enterobac- | 425 | 427 | 437 | 458 | 509 | 440 | 459 | 364
teriaceae. | +1.71 | £1.20 | +135 | +145 | 150 | 063 | +142 | 0.64
Bacteroides | 605 | 554 | 594 | 615 | 619 | 552 | 600 | 548
+1.38 | 049 { +099 | £143 | +097 | 046 | +1.11 | +0.50
Cperft.. | 409 | 384 | 361 | 330 | 416 | 334 | 384 | 3.57
+1.22 | £1.00 | £0.57 | £0.00 | +1.64 | £0.11 | +0.89 | +0.56

During treatment we observe an increase of the fecal counts of
lactobacilli, due to the ingestions of the cited probiotic bacteria. We observe
no drastic increase in count of Enterobacteriaceae reflecting that there is no

15  damage in the intestinal ecosystem related to the use of the selected probiotics.

- Exemple 4: Efficacy of colonization in dogs

20 L. reuteri NCC2603, L. reuteri NCC2613, L. acidophilus NCC2628
and Bifidobacterium sp. NCC2657 were tested in feeding trials so as to
evaluate their capacity to survive the passage of the dog gastrointestinal tract.

10 dogs, 5 males and 5 females 4 to 7 years old, were subjected to this
25 specific trial. The feeding protocol consisted in 5 days of adaptation with
"Friskies Vitality" wlo chicory and 5 days of test with "Friskies Vitaliry" wio



2 3 NOV 2004 PCT/EPO1/06039 * Wadsworth Anaerobi c Bacteriol ogy Manual , V.
Suter, D. Ctron and S. Finegold Third ed. ** : Phosphonycine (79.5ryg1/ 004
Sul f anet hoxazol e (0.93ng/1) + Trinethoprine (5ng/l) 5 * * * : NN agar from
Lowbury aw@olsdshy, 1995 Results : The bacterial counts ar eperpreIwe® as | og
base 10 and presented in Table 7. to Table 7: Fecal bacterial counts in
cats (mean Stdev, n=8) NCC 2581NCC 2592NCC 2583NCC 2627

Bef or eDuri | I Bef or eDur i ngBef or eDur i ngBef or eDur i ng

Lact obaci | 1§ 6, 387 127.625. 317.A76. 597, 65 . 2 23 2.45.1.58 2.04 1.23
144 1. 45 B:‘%‘ 731‘%% ‘%X? 0357%% 3=bg %S&Iéeéé“ﬂéb EF’ISE”{ ‘%E“EIHMQ’V/? 68
2.26 2.25 2.ch¥cckyOBbactddiaFnt %Lﬂm(N@CZ593Zﬂfbtﬂﬂﬁ%uwm26ﬁ3(iﬁétF)

TETTAETW Iec R0y N i X st

0. 970. 461. 1 TthexdieCagsegiient wad 9 flldvAkg: 304. 163. 343. 843.57 1.22
1.000.570Q. 00 1.640.110.890.56 During treatnent we observe an increase of

the fecal counts—ot—lactobacitli—pgduet-p-theingestions—of-the cited
probi otic badogm®a. |\ ohserve 3no phast|6 i ndrease| Tn ch@nt 019 10
Ent er obact efi aceae fefledid ng [that fherel{s no 15 d ge THe, 1 nijest1 npl
ecosyst em r PHEL t.o1-he | E Eol obFaq p-obi naﬁa EC B L F
Efficacy of | eehdan zaiG on [i(e dogs 20| G. rpG eri) HNCC26H3, LHreyteri [NGC26[13,

L aci dophi | us NCCZ2628 "and Bifrdobacterium sp. NCCZ657 were tested in
feeding trials so as to evaluate their capacity to survive the passage of
the dog gastroi ntHst saidl sttaing tweré (prepaed ib ashéficiend amdwitedms it at siableyear s

consi ot eq | YAPHlEd Shemh 3o ey AR iERE el bAORPL FRRaEF I8 figin; ang
5 days of t ewrvivak in 'the igakirosniestinali trect of they tssteubaniogds. IOt 608 Mer27
10 mixed with 4 g of trehalose in order to add a sufficient volume of carrier for
mixing the prepared strains with the food-matrix for the animals. Bacteria
strains are prepared in individual plastic tubes (5.0E+09 cfu /day) and daily -
- added 1n a part of the food to be sure that total bacteria will be eaten.

hami

15 Fresh fecal samples are obtained to analyze bacterial population
numbers and compared with base line (without bacteria added).
Feces are collected on day 7 and 8 (base line),
14 and 15.
21 and 22 (base line)
20 28 and 29.
A sterile rectal probe is used to obtain a fecal samnple of at least 0.1 g.
This sample is accurately weighted and 0.1 g is mixed with 10 ml of
physiological solution (ringer) containing 10 % glycerol. This solution is then
transferred into 1 ml cryotubes and frozen in liquid nitrogen. All samples are
25 then stored at —80°C until analysis. The bacteria were counted on the same
media that describe in example 3.

Results: The bacterial counts, expressed as log base 10, are presented in Table
8.

30
Table 8: Fecal bacterial counts in dogs (mean + Stdev, n=5)
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During treatment we observe no major change in the fecal counts of
lactobacilli, due to the ingestions of the selected probiotic bacteria except in
the case of the strain L. acidophilus NCC2628. Under the tested conditions the
inhibitory effect on C. perfringens was not significant as the basal level of C.
perfringens were very low. We observe no drastic increase in count of
Enterobacteriaceae reflecting that there is no disturbance of the intestinal
ecosystem related to the use of the selected probiotics.

Example 5 : Effect of Eactobacilli and their metabolites on the ‘viability of
Giardia intestinalis

We studied the effect of culture filtrate supernatants of Lactobacilli
strains isolated from cats and dogs.

Material and methods

Bacterial strains and cultures : Micro-organisms belonging to the genus
Lactobacillus were from the Nestlé Culture Collection. Bacteria were grown in

MTYI medium. Supernatants containing metabolites of lactobacilli were
peutralized at pH 6 and filter sterilized.

Controls were performed by acidifying MTYI medium with lactic acid
to the same pH than the one of the bacterial cultures. Afterwards, pH was
adjusted to pH 6 with 0.1 N NaOH. Origin of the strain under study and pH of
supernatants and controls are shown in table 9.
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bile (Difco), 0.75g ; NaCl (Merck), 2g ; L-cystein.HCI (Sigma), 2g ; ascorbic

acid sodium salt (Fluka), 0.2g ; K,HPO, (Merck), 0.6g ; ferric ammonium

citrate (Sigma), 22.8 mg ; adult bovine serum (Sigma), 100 ml ; penicillin/

10  streptomycine (Gibco, 1000 IU/ml, 1000pg/mi), 15 ml. pH was adjusted to 6.9
with NaOH 5N prior to filter sterilization (0.22 ym pore size).

Parasites were cultured in polystirene tissue culture flasks (LUX, Miles
Laboratories, Inc. Naperville IL 60540) filled with 40 ml of culture medium.
15 Subcultures were performed by discarding supernatant with non attached
parasites, adding 5 ml of ice-cold culture medium, incubating in an ice bath
for 10 min to detach adherent trophozoites and inoculating 0.2 mi of the
resulting suspension into fresh medium. Incubations were performed at 37°C
in the dark.
20
Proliferation assays: Two hundred microliters of trophozoite suspensions
(14 x 1.05 parasites/ml) were mixed with 100 pl of supernatants or controls
and 1 pCi of ’H thymidine was added. Samples were incubated at 37°C for 24
hours in 96-well tissue culture plates (Nunc Brand Products). Then, parasites
25  were harvested and thymidine incorporation was evaluated.

Results
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5 Table 10 Effect of culture filtrate supernatants on proliferation of Giardia

intestinalis strain

In this experiment it could be demonstrated that functional metabolites
produced during growth of L. acidophilus NCC 2628 have a very strong
10 inhibitory effect on the growth of Giardia intestinalis.

Examples 6 to 8: Inhibitory Effects of lactobacillus strains according to

the invention on intestinal pathogenic bacteria
15

To identify strains with strong antagonistic properties against small
intestinal pathogens, co-cultivation experiments were performed in a model
system simulating canine small intestinal conditjions {pH, bile composition and
concentration, mucin, pancreatin). Simulated canine small intestinal juice

20  contained reconstituted canine bile (0.345 g/l taurochenodeoxycholate, Sigma,
Germany; 0.7 g/l taurodeoxycholate, Sigroa, Germany; 3.04 g/l taurocholate,
Sigma, Germany; 0.006 g/l cholate Fluka, Switzerland), porcine mucine (1.9
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10 Four potentially pathogenic strains were selected : S. typhimurium

SL1344, E. coli ETEC O8:H9 and E. coli 0149:K88 (pathogenic canine
isolate) and a clinical isolate of Sh. dysenteriae (buman origin, kindly
provided by Centre Hospitalier Universitaire Vaudoise - CHUV Lausanne,
Switzerland). With the exception of S. typhimurium SL1344 propagated in

15  Luria Bertam broth (Difco, USA), all enterobacteriaceae were grown in Brain
Heart Infusion broth (Difco, USA) at 37 °C under shaking (240 rpm).

Lactic acid bacteria

20 A wide range of lactobacilli of canine and feline origin including
L. acidophilus NCC2628 (CNCM 1-2453), L. rhamnosus NCC2583 (CNCM 1-
2449), L. reuteri NCC2581 (CNCM 1-2448), L. reuteri NCC2592 (CNCM I-
2450) were selected from the Nestlé Culture Collection (NCC, Nestec,
Switzerland) and screened in the canine small intestinal model for survival,

25 physiological activity and inhibitory effects on above mentioned small
intestinal pathogens. Lactobacilli were cultured anaerobically (anaerocult,
Oxoid, England) in Man Rogosa Sharp broth (Difco, USA) at 37 °C.

Determination of viable cell counts
30
Samples were diluted in sterile phosphate buffer (NaH,PO,, pH 7, 0.2 M)
and surface plated of 10-fold dilutions on agar plates : MRS agar (Difco,
USA) for lactobacilli, Salmonella-Shigella agar (Oxoid, England) for S.
typhimurium and Sh. dysenteriae, and Sorbitol Mac Conkey agar (Oxoid,
35 England) for E. coli. Agar plates were incubated 48 hours at 37°C
anaerobically for lactobacilli, and 24 hours at 37°C for enterobacteriaceae.
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. Co-cultivation wials were performed under dift‘erent conditions
Including enrichment of simulated canine small intesinal juice with dextrose (5
g/1) and different concentrations of commercially available extruded dry pet
food (5, 25 or 100 g/l; Friskies ALPO Complete, USA). The latter was

20  homogenized (Stomacher Lab Blender) and suspended in electrolyte solution.
All experiments were performed in duplicate. -

Example 6

25 Co-cultivation experiments between four lactobacilli and the four
potentially pathogenic strains E. coli ETEC O8:H9, E. coli 0149:K88, S.
typhimurium SL1344 and Sh. dysenteriae were performed in simulated canine
fiuodenal juice enriched with 5 g/l dextrose (Difco). Lactobacilli were
noculated at 10E+08 cfu/ml and the Gram negative indicator strains at

30  10E+02 cfu/ml. Results are compiled in Table 11.

Table 11 Co-cultivation between LAB and potentially pathogenic bacteria
In simulated canine small intestinal juice enriched with dextrose
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All four investigated lactobacilli demonstrated antimicrobial activity
but only L. acidophilus NCC2628 (CNCM 1-2453) and L. rhamnosus
NCC2583 (CNCM [-2449) demonstrated high activity against all tested
pathogens. Both strains were not only able to inhibit the growth, but were also
able to completely inactivate the pathogens contained in the test system (no

remaining viable cells).

Example 7

Co-cultivation experiments were performed between lactobacilli
[(L. acidophilus NCC2628 (CNCM 1-2453), L. rhamnosus NCC2583 (CNCM
1-2449) and S. zyphimurium SL1344 in simulated canine duodenal juice
enriched with commercially available extruded dry pet food (5, 25 or 100 g/1;
Friskies ALPO Complete, USA). Lactobacilli were inoculated at 10E+08
cfu/ml and the Gram negative indicator strains at 10E+02 cfu/ml. Results are

compiled in Table 12.

Table 12

Co-cultivation between LAB and potentially pathogenic

bacteria in simulated canine small intestinal juice enriched with dry pet

food
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Results demonstrate the high potential of especially L. acidophilus

NCC2628 (CNCM 1-2453) to inhibit the growth and even to inactivate

completely small intestinal pathogens under very practical conditions such as

in a mix of simunlated small intestinal juice and pet food. The antimicrobial

10 activity of L. acidophilus NCC2628 was very high even at low levels of

enrichment with commercial pet food serving as a source of fermantable

sugars for the organism. In contrast this observation made for [, acidophilus

NCC2628 the effectiveness of L. rhamnosus NCC2583 (CNCM 1-2449) was

depending on the level of enrichment with pet food in that way that an

15 Incrasing antimicrobial activity was observed with i Increasing amounts of pet
food added to the test system.

'Example 8

20 Co-cultivation experiments with L. acidophilus NCC2628 (CNCM 1I-
2453) and different inoculation levels of S. typhimurium SL1344 were
performed in simulated canine duodenal juice enriched with dextrose (5 g,
Difco). L. acidophilus NCC2628 (CNCM 1-2453) was inoculated at 10E+08
cfu/ml, S. syphimurium SL1344 was inoculated at 10E+02 cfu/ml, 10E+04

25  cfu/ml and 10E+06 cfu/ml. Results are compiled in Table 13.
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The antimicrobial activity of L. acidophilus NCC2628 (CNCM 1-2453)
was sufficiently high to completely inactivate even high initial concentration
of S. typhimurium SL1344.

Example 9: in-vivo immune stimulation in dogs

The immune stimuiating potential for pet-isolated strains of probiotics
was tested in a clinical trial using the L. acidophilus NCC 2628 strain.

Methods:

Canine peripheral blood mononuclear cells (PBMC) proliferation upon
stimulation with different mitogens:

20 dogs 4 to 7 years old were subjected to this trial. The feeding
protocol consisted in one week of adaptation with "Friskies Vitality” w/o
chicory and 4 weeks of test with "Friskies Vitality" wio chicory + L.
acidophilus NCC2628 bacteria. '

L. acidophilus NCC2628 was prepared in a sufficient amount and in a
stable lyophilized form with regard to strain-survival in the gastro-intestinal
tract of the tested animals. Bacteria were mixed with 4 g of trehalose in order
to add a sufficient volume of carrier for mixing the prepared bacteria with the
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_wex.e mcu!)ated with mitogens or the phorbol esters (the respective doses are
indicated in the figure 1) in a final volume of 200: I of RPMI-1640 culture

medium supplemented with 10% fetal calf -
serum and antibiotics i -
flat-bottom culture plates (Nunc). § m 96-well

Cells were maintained in humidified 5 % CO, atmosphere at 37°C for
48h. The cells were pulse-labelled with 1 kCi of [*H]thymidine (Amersh
Pharmacia Biotech, Switzerland) for a further 18h. The cells were thE:::ll
barvested on nitroceltuloge filters (Packard) and bound [3H]thymjdine was
measured by scintillation counting (TopCount: Packard, Switzerland). Cell

proliferation was calculated as the mean (c ;
ounts pe
from triplicates. per minute (c.p.m) (+SD)

Results:

. Figure 1: There was a clear increase in cell proliferation in response to
al? mitogens in the group of dog fed with. [, acidophilus NCC2628 compared
W%th the control group. This increase was significant in cultures stimuliated
with the phorbol esters PMA + ionomycin. This data shows that lymphoid
cells from probitic-fed dogs were more reactive upon activation in vitr(l: and
sugges§ that the immune system of probiotic-fed dogs has been stimulated.

lactobacillus strains
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Clin. Infect. Dis.; 32(1):76-102.). This ained at selecting potential

candi dat é3st r ai ns for strong anti - pat hogenic or anti-cancer inmmune
Method:

Cytokine profiles induced by different probiotic strains in canine leukocytes:

20 Blood from normal adult dogs was treated 5 min at room temperature
- with ACK lysing buffer (150 mM of NH,C], 1 mM of KHCO;, and 0.1 mM of
Na,EDTA in H,O, pH = 7.4). The leukocytes were washed twice with RPMI
. medium (without antibiotics) and seeded at 2.10°% cell/ml into 24-well tissue
culture plates. 1 ml of a bacterial suspension (described bellow) containing 10°

25  CFU was added to each well. )

For control treatment, medivm alone was added to the leukocytes. The
samples were incubated 18h at 37°C and 5% CO,. Subsequently, leukocytes
were collected, washed in PBS and centrifuged. The cell pellet was lysed with

30 500 pl of Trizol reagent (Gibco BRL). RNA was extracted from cellular
lysates using the Nucleospin RNA kit (Macherey-Nagel). RT-PCR for canine
cytokine amplifications were performed using the AB gene kit (Merck). The
primer references (all produced by Microsynth) are indicated bellow.
Densitometric analysis of the PCR-bands revealed in the ethidium bromide-

35 stained agarsose gels was performed using the NIH Image software. All bands
were normalised with the respective B-actin PCR-product band obtained with
each sample (internal control), and the results are expressed as arbitrary units
reflecting the pixel densities of each cytokine PCR-product band (figure 2).
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Figure 2: The data show that cytokine profiles induced by lactobacilli are
strain-dependent. For example, the strain N CC2628 induced high levels of IL-

-10 and TGF-B, highlighting the potential for this particular strain for the

15 @mme modulation of _inflammatory disorders such as allergy and
: inflammatory bowel diseases. In contrast, the strain NCC2583 induced strong

levels of IFNy and IL-12, which makes this strain a good candidate for anti-
pathogenic or anti-cancer activity. :

Example 11

Three dried pet foods are used in the study. These will be referred to as

"A", "B" and "C". Pet food "A" is a nutritionally complete dried pet food,

25  available under the brand name ALPO (ALPO is a registered trade mark of
SOCIETE DES PRODUITS NESTLE S.A. of Switzerland).

Pet food B is the same nutritionally complete dried pet food as Pet

Food A, but is supplemented with a powdered mixture of selected probiotic

30  micro-organisms fed from a sachet. The mixture comprises substantially
equal amounts of L. acidophilus NCC2628 and bifidobacterium sp. NCC2657.
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by wei ght of waeRsg ed supernatant of a culture of Enterococcusfaeci um SF68
(NG NB 10415). The dogs have free access to water and are fed once a day. The
prevalence of dandruff in the coat is determined by a 30 member evaluation
panel at commencement and then at 7 weeks later.
15 The dogs are groomed prior to evaluation by the panel and the panel
members do not compare notes during the evaluation.

In this evaluation the dogs are presented to each of the individuat

panelists in 20 different pairings. The panelists are asked to indicate on a their

20  scoresheets which dog of the pair presented displays (1) less dandruff (2)
higher coat gloss and (3) less coat odour. :

. The overall coat condition of all dogs is visually and tactilely good as

can be expected of normal, healthy dogs. However, the dogs which are fed diet

25 C are found to have noticeably less dandruff than those fed on control diet A.

Those fed on diet B have noticeably glossier coat and exhibit less noticeable

coat odour than those on A. These characteristics are found not to differ
significantly statistically when compared with the dogs in group B.

30 Example 12:

A feed mixture is made up of about 58% by weight of corn, about 6% by
weight of corn gluten, about 23% by weight of meat and meal, salts, vitamins
and minerals making up the remainder.

35
The feed mixture is fed into a preconditioner and moistened. To this
mixture is added a powder containing a mixture of the following Lactobacillus
strains: Lactobacillus rhamnosus NCC2583 (CNCM 1-2449), Lactobacillus



30 dogs are used in the study. The dogs are pre-fed for 8 weeks using Pet
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to Pe painful. These symptoms are often observed in older dogs and are
believed to relate to arthritic condition,

Three dried pet foods are used in the study, designated A, B and C. Pet
20 food A is a nutritionally complete dried pet food (ALPO Beefy Dinner). This
is the control food.
All 24 members of the selected are pre-fed for 8 weeks using Pet Food
A. The dogs are then divided into 3 groups, A, B and C each having 8 dogs
and the same proportion of younger and older within. Each group is then febd
25  the following respective diets for 8 weeks:

Group ' Pet Food
A A
B B
C C

Pet food B is a nutritionally complete dried pet food which is
substantially identical to Pet Food A but which contains has a coating making -
up 2% of its weight, the coating comprising the micro-organisms of
Enterococcus faecium SF68 (NCIMB 10415). The quantity of food fed daily

to each dog is calculated according to individnal body mass, so that the dosage
of 1.0E+09cfu/day. i

30



feeding to dogs, dried at about 110C for about 20 m nutes, and cooled to
form pellets. The extrudate pieces are checked for bacterial act|V|l@NEM?ﬂm
the added strains. None is detected. io Exanple 13 24 dogs are used in
this studyO oT9e3Ali ncl ude younger and ol der dogs, the |attBETHESHEON? om 8
to 12 years in age. The ol der dogs selectgd exhibit external signs of
joint inflammati on commensurate with thelr ages and appear 15 to experience
sonme difficulty in noving at tinmes. Certain novenents appear to be

pai nful . These symbp@c@hgn s @R @&ﬁﬁreuqﬁbbmso;h@ahc&pm eRBFpIE 42 Msbveeved

torelate to_arthritic c it . Three dri t foods re used i.h the
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cal cul ated acaxyiwh tt foo&d:lwnsd]iialaddo@ ares siotiseabliyamdrse adtsagthanoftheir
1AE+09cf y/ da 081 03 P 9 C conpri ses
the extr 41 % r%asrg &WX\&%%%B& fg %@3@8&: qlﬁséer%tgén of food
fed daily to eachEm@ler,stheaﬂdaﬂ}adegk acguupisi) and C, after being fed dlets B and
C for the trial period, appear to exhibit fewer external signs of local joint
inflammation. Further, the dogs appear to experience lower levels of pain on
physical movement and move more freely than before. It can be concluded
15  that diets B and C-appear to provide relief with respect to certain signs of .
ageing and improve the motility of older pets.

Example 14: Dry cat food

20 A feed mixture is made up of about 58% by weight of corn, about 6% by
weight of comn gluten, about 23% by weight of chicken meal, salts, vitanuns
and minerals making up the remainder.

The feed mixture is fed into a preconditioner and moistened. The

25  moistened feed is then fed imto an extruder-cooker and gelatinised. The

gelatinised matrix leaving the extruder is forced through a die and extruded.

The extrudate is cut into pieces suitable for feeding to cats, dried at about

110°C for about 20 minutes, and cooled to form pellets. At this point, a

lyophilized powder of one or more strains of the following Lactobacillus

30 species is provided for application to the pellets: Lactobacillus rhamnosus

NCC2583 (CNCM 1-2449), Lactobacillus acidophilus NCC2628 (CNCM I-

2453) or Enterococcus faecium SF68 (NCIMB 10415). Sufficient powder is

thus provided so that the corresponding dietary intake amount for the cat is

from about 1.0E-+07-1.0E+9 cfu / day. Some of the powder is mixed into a

35  first mass of pellets and bagged. A second quantity of the powder is measured

out and mixed with a lipid carrier which is then sprayed on to a second mass

of pellets. The pellets are bagged after the coating has dried sufficiently at 50-
60°C for some minutes



i ndi vi dual body nmass, so that the m cro-organi sm dosage is 1. OE+éLa\Nﬁf uﬁ day.

The dogs have free access to water and are fed once a day. An ac YQU 5

neter is attached to the collar of each dog and neasurenents are taken
daily. TREPHYSihre also visually evaluated for activity bycirapregbsoss af f .
The condition of all dogs is visually and 2;actl | el y good as can be
expected of normal, healthy dogs. However,”the dogs in the groups that
recei ve pet food diets B and C are notlceably nore active than their 1o

count er par t s Examiplet15. Calaed pet febd an kindriese observations. Further,
the elderly dogs in groups B and C, after being fed diets B and C for the

trial period, appear to exhibit fewer external SI gns of local joint

i nfl tion. Furtherixhiréés preparedfein j
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sufficiently at 50- 60C for sone mnutes 2 3 NOV 2004 WO 01/90311 42



Exanpl e 15: Canned pet food and suppl enent. PCT/ EP01/ 06039 A m xture is
prepared from 73 % of poultry carcass, pig lungs and beef I|iver é%_rmundag,

16 % of wheat flour, 2 % of dyes, vitam ns, and inorganic salts. vl
m xture is enulsified at 12C a-nd extruded in the formof a pudding which
is then cooked at a tenperature of 90C. It is cooled to 30C and cut in
chunks. 45% of these chunks are m xed with 55% of a sauce prepared from
98% of water, 1% of dye and 1% of guar gum Tinplate cans are filled and
sterilized at 125C for 40 min. As a probiotic supplenent to be m xed with
lo the pet-food before serving, additional packaging in sachet formwth
strains of the follow ng Lactobacill wg species are provi ded Lactobacillus
rhammosus  NCC2583 (CNCM 1-2449), Lactobacillus aci dophilus NCC2628 ( CNCM
| - 2453) or Enterococcus faeciun SF68 (NCI MB 10415). The correspondi ng
amount for Gha&IRGt is from about 106-1012 cfu/day, depending on whether a
cat 15 or a dog and on physical factors such as body nmass. This is supplied
as a -supplenment with renovably attached to the can, &g ether with feeding
directions. 12 3 New goaa iagatadapiein1 of (REICoFCIGPIEHIZ g'”@t POt 1 actic

aci d bacteria haypng, PPkt bfu/oRtog¥ k3 iHe S@pS-ARM 6r adagspodiai t he
preparation of a conposition Int enged for maintainin i nproving the

n . . g or |
health of a cat 6rtegdrd for masEiRieg & dMALPURS B1iGAIT, Ofvihet et ' Y%he strain has
the capability to grow producing at |east 1.0E+06 cfu/m in the presence
of upto 2.0%bile salts. 3. Use according to claiml or 2, wherein the
strai n has the ca&psabidcprding te criadlcehatein gﬁ%tStrf!rOEﬁl@éh%fcﬁpﬁtP"'% t%r 2 hours

at a pHrange fr v Use+a86CQ1 GRNG, e 8R%keRE€edipie Cl ai m
wherein the |act ig@%%rﬁd&ﬁgétagrlieésti s sel ect eﬂhf rom tﬁe genus Lact obacill us,

Bi fi dobact eri um @:0%Rrilet ®ftscoccus. 5. Use according to any preceding claim
wherein the strain is selected fromthe group consisting of Lactobacillus
reuteri, Lactobacillus acidophilus, Lactobacillus animalis, Lactobacillus
rumnis, Labtobalseldagsrdimhbesoiim, 1 paet whawn Fus sEaigdias 1hectaBatty | us

paracasei , to produce at least 1.0E+06 cfu/ml after 2 hours at & pH range
from 3.4 to 4.2.

4, Use according to any preceding claim, wherein the lactic acid
bacteria is selected from the genus Lactobacillus, Bifidobacterium or

Enterococcus.

5. Use according to any preceding claim, wherein the strain is selected
from the group consisting of Lactobacillus reuteri, Lactobacillus
acidophilus,  Lactobacillus  animalis, Lactobacilius  ruminis,
Lactobacillus johnsonii, Lactobacillus casei, Lactobacillus paracase,
{ actobacillus rhamnosus, Lactobacillus fermentum, Bifidobacterium

sp, Enterococcus faeciurm and Enterococcus sp.

6. Use according to any preceding claim, wherein the strain is
l actobacillus reuteri NCC2581 (CNCM 1-2448), Lactobacitlus reuteri
NCC2592 (CNCM 1-2450), Lactobacillus rhamnosus NCC2583
(CNCM 1-2449), Llactobacillus reuteri NCC2603 (CNCM 1-2451),
lactobacillus reuteri NCC2613 (CNCM 1-2452), Lactobacillus
acidophifus NCC2628 (CNCM 1-2453) or Enterococcus faecium SF

68 (NCIMB 10415).



Lact obaci | | us rhamosus, Lactobacillus fernentum Bifidobacterium sp,

Ent erococcus faeci um and Enterococcus sp. 6. Use according to any pr;z@gi iﬂ&
claim wherein the strain is Lactobacillus reuteri NCC2581 (CNCM I 1 )&
Lactobacillus reuteri NCC2592 (CNCM 1-2450), Lactobacillus rhamosus
NCC2583 (CNCM 1-2449), Lactobacillus reuteri NCC2603 (CNCM 1-2451),
Lactobacillus reuteri NCC2613 (CNCM 1-2452), Lactobacillus acidophilus
NCC2628 (CNCM 1-2453) or Enterococcus faecium SF 68 (NC MB 10415). 2 3 NOV
2006 44 7. Use according to any preceding claim wherein the strain is
contained in the conposition in an anount of from 1. 0E+04 cfu/ aninmal and
day to 1.0E+12 cfu/ animal and day. 8.44Use according to any preceding
claim wherein the conposition is for maintaining or inproving health of
the gastrointestinal tra ft cat_or 9,

t of a .dog, e acc i to.any
precedi ng cl’ai m %ﬁe?‘&?‘ﬁg't”ﬁe R oFpOsPEFBH"E s¢/2 emﬁaeerg'nf %gt Etgalﬁjr ésgt nent
and/ or prophyl axicsn@inedi sottersmpasisiogiiatadamiolht tohérarol DOEz&%i du/ of t he
gastrointestinal tract of cats ndlLor. dogs t hogeni ¢ m cro-organi sns.
10, Use accor di ng"Belcdng fgyote }Aﬁgﬁg?ﬁfwﬂﬁ%ﬂﬁ‘éfﬁ%‘gﬁﬂ‘(-c i cro-organi sns are
strains Sal nonella typhinmurium Escherichia coli, Shigella, Dysenteriaea
or ot her pathogenic enterobacteri eceag colloni Zi ne[g . C tes andé‘tgl{iorq%js or
parasites suth adReFTProPhLO AYcBIEELRR. 92 M SYET 6508 ECYRTOSPATi di um sp.
p, Gardia spp., fBeManithingltpsDR&s ovingMgaits, of Ene aapebatdutiotbtyatti ofa
Toxopl asma gondii, ...) or yeasts. 11. Use according to any one of clains 1
to 7, wherein thé&2E8hfB8ition is intended for regul ating the inmune system
of a cat or dog. 12. Use according to any one of clains 1 to 7, wherein the

mation or an

conposition is for the treatnent of gmn icrc*lmune ﬁ“ sorgger,c inflig Iz

al lergy. 13.9Use YRec®QIHgo (8 iy PP CEl " Tt E “GREPET R  thhe
coyrposi tion is ijptepnded féortheni éatimenng apd/dr Mpiroptyigxit hef hdabtderef t he
skin andfor Coatasggggt%rg \Sifth %ﬂg%&oglrzaggrgbf %'\e?)gaN:sCt)F/oirzﬂpe%?‘ma% tract of cats

and/or dogs by pathogenic micro-organisms.

10. Use according to claim 9, wherein the pathogenic micro-organisms
are strains Salmonella typhimurium, Escherichia coli, Shigella.
Dysenteriaea or other pathogenic enterobacterieceae colonizing
cats and/or dogs or parasites such as h&iminths Toxccera spp.J,
protozoan (Cryptosporidium sp.p, Giardia spp., Pentatrichomonas

hominis, Entamoeba histolytica, Toxoplasma gondii, ...) or yeasts.

11. Use according to any one of claims 1 to 7, wherein the composition

is intended for regulating the immune system of a cat or dog.

12. Use according to any one of claims 1 to 7, wherein the composition

is for the treatment of an immune disorder, inflammation or an

allergy.

13. Use according to any one of claims 1 to 7, wherein the composition
is intended for maintaining or improving the health of the skin

and/or coat system of a cat or dog.



45 14. Use according to any one of clainms 1 to 7, wherein the conposition
is intended for aneliorating or reducing the effects of ageing in a cat or
dog. 15. A pet food conposition conprising at |east one isolated strain of
| actic acid bacteria selected fromthe group consiting of LactobENIV 208
animalis, Lactobacillus rumnis, Lactobacillus paracasei, Lactobacillus
reuteri NCC2581 (CNCM | -2448), Lactobacillus reuteri NCC2592 (CNCM
1-2450), Lactobacillus rhamosus NCC2583 (CNCM 1-2449), Lactobacillus
reuteri NCC2603 (CNCM 1-2451), Lactobacillus reuteri NCC2613 (CNCM 1-2452)
and Lactobacillus acidophilus NCC2628 (CNCM 1-2453), associated with an

i ngestible support or a pharmaceutical4smatrix. 16. A pet food conposition
according to claim15 intended for nmintaining or inproving the health of
the gastrointestinal tract of a cat,or.dog. . t.fo , ition
accordi ng t d%I ati§f f%c?rﬁfr@n'i?eﬁ”‘f gPe OFrﬁ'iaH?saigntP% ‘%rférigﬁ‘ptrhgv&ggﬁfﬁoqﬁeal th of
t he skin and/ or epatefedfatmeldratiog.or I8dudngete feffedtscohposingiiore accor di ng
to claim15 intended for regulating the i mune system of a cat or dog. 19.
A pet food compoSPtPofP%ccording to claim 15 intended for aneliorating or
reducing the effects of ageing in a cat or dog. 20. A pet food conposition

according to one of clai 15 ta 19, wherein , the isol in.is in an
anmount of frioh 1.%%—%)50%‘:?‘5?'3%%?” and'PraLy ?%lef.sglgﬂ%z'sg%g%a%'{?g’i Bfand day. z
3 NOV 2004 46 21jachicpeicid oodcieol@posiddien &ceoor dianggtauponeomditing aichs 15 to
2G which further contains a prebiotic, ,22. A pet_ food L.t on
according to one LBFIOPPEluS 187715 | ARIBRCIYS iﬁUTWéS’foﬁ%g}o%%%f’?lyga
nutritional ly conmpl&dseepet i dvashdinsa paverer edcC2B8led (GNCHY  Vie244®hil | ed or
shelf stable formor, (ii) in the f f ietar j unct.. or.
suppl ement . 23. Aaﬁ‘?"é’?éf’%g adfYRet %&éggggupgcr@%ﬁnﬁ'%%@r dirlﬁﬁtoggc@ij%i m 22,
which is rhamnosus NCC2583 (CNCM 1-2449), Lactobacifius reuteri NCC2603
(CNCM 1-2451), Lactobacillus reuteri NCC2613 (CNCM 1-2452) and
Lactobacillus acidophilus NCC2628 (CNCM 1-2453), associated with

an ingestible support or a pharmaceuticai matrix.

16. A pet food composition according te claim 15 intended for
maintaining or improving the health of the gastrointestinal tract of

a cat or dog.

17. A pet food composition according to c¢laim 15 intended for
maintaining or improving the health of the skin and/or coat of a cat

or dog.

18, A pet food composition according to claim 15 intended for

regulating the immune system of a cat or dog.

19. A pet food composition according to claim 15 intended for

ameliorating or reducing the effects of ageing in a cat or dog.

20. A pet food composition according to one of claims 15 to 19, wherein

the isolated strain is in an amount of from 1.0E+04 cfu/animal and

day to 1.0E+12 cfu/animal and day.



provi ded together with a pet food in an additional packaging such as a
sachet. 24. An isolated strain of lactic acid bacteria, which is sel 3& %
fromthe group consisting of Lactobacillus reuteri NCC2581 (CNCNIlZg @)Qm
Lactobacillus reuteri NCC2592 (CNCM 1-2450), Lactobacillus rhamosus
NCC2583 (CNCM 1-2449), Lactobacillus reuterr NCC26C3 (CNCM 1-2451),
Lactobacillus reuteri NCC2613 (CNCM 1-2452) and Lactobacillus aci dophil us
NCC2628 (CNCM 1-2453). 25. A nethod of aneliorating or reducing the effects
of ageing in a cat or dog conprising the step of feeding a cat or dog a
pet food conposition conprising an isolated strain of lactic acid
bacteria. 26. A nethod according to clg m 25, wherein the conposition is a
conposition according to any one of clains 15 to 23 or wherein the

conposition conprises an isolated strain according_to claim?24.
21. A pet food composition according to one of claims 15 to 20, which

further contains a prebiotic.

22. A pet food composition according to one of claims 15 to 21, which is
in the form of
(i} a nutritionally complete pet food in a powdered, dried or a
wet, chilled or shelf stable form or,

(i) in the form of a dietary adjunct or a supplement.

23. A dietary adjunct or a supplement according to claim 22, which is
provided together with a pet food in an additional packaging such

as a sachet.

24, An isolated strain of lactic acid bacteria, which is selected from the
group censisting of Lactobacillus reuteri NCC2581 (CNCM 1-2448),
Lactobacillus reuteri NCC2592 (CNCM 1-2450), Lactobacillus
rhamnosus NCC2583 (CNCM 1-2449), Lactobacillus reuteri NCC26C2
(CNCM 1-2451), Lactobacifius reuteri NCC2613 (CNCM [-2452) and
L actobacillus acidophifus NCC2628 (CNCM [-2453).

25. A method of ameliorating or reducing the effects of ageing in a cat
or dog comprising the step of feeding & cat or dog a pet food

composition comprising an isolated strain of lactic acid bacteria.

26. A method according to claim 25, wherein the composition is a
composition according to any one of claims 15 to 23 or wherein the

composition comprises an isolated strain according to claim 24.





