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i nventio e to a conposition for inproving age-rel at

phy'si ol o&" a42%§§?7|4ci ts and extending life span in mammual s. e%lgé})or%\//oezﬁﬁ on
also relates to a nethod for inproving thel condition of elderly mammal s,
particularly by preventing or restoring the age-rel ated netabolic changes
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i fe. From anlongppiéyr ance poi nt of view, they becone thin and have poor
skin and coat condition. Qher synptons include joint stiffness, |oss of

| ean body mass, energy |oss, weight 15 gain, neurol ogical disorders and

di gestive system prgll 6fPent{od! {RldlesO to! NE SRR R BRI BYRBr&hilE ChdelRl
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particular, elderly aninmals should be fed.a b ced, 20 i nt enance food
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bal anced, maintenance foods, the condition of elderly animal's may

det eriorate raptoghgndrigdysfisctiotecul ar level, it is known that nitochondria
function is inpaired 25 during aging and this is associated with inportant
functional deficits (both physical and cognitive) and the devel opnent of
degener afpl ve BatRg¥oRnd dftHieBsventidnochondria generate nost of the energy of

the cell primarily through oxidative phosphorylation, a conplex process
t hat; uses el ectrons generated 30 through oxidation of glucose and fatty

acids to generate Oy ( Erh gg Ak | | V& 1: .

phosphoryl ati on co%&%&?)oﬁave %%8%%%%%\%1111 0 gﬂi rrpaliar%‘égé%??%%)fﬁ ogghlfﬁ'gl,?mf%gndi ng

to a hi gher pappkagiricopoidt afedst) they beygre tiipaad avé PO sldndnd codieedmditiam. i n
ffici f ion.  F i cal i

ertrerency o Oetﬂeerrs ) pﬁ:)cgn(:)lg liﬁ:cthlldoenjoin’crs%i%fnfasasfj Ilo%g1 of lféa%dlgjc?deydmggs, aerexgr(égllocss, weight

15 gain, neurological disorders and digestive system problems.

Certain of these problems m'ay‘be effectively treated using medication but a
better alternative would be to delay the onset of these problems, or treat these
problems, through the diet. In particular, elderly animals should be fed a balanced,

20 maintenance food that contains high quality protein, lower amounts of fat to reduce
energy intake, dietary fiber, and antioxidants. However, despite the use of balanced,

) maintenance foods, the condition of elderly animals may deteriorate rapidly.

On the molecular level, it is known that mitochondria function is impaired
25 during aging and this is associated with important functional deficits (both physical

and cognitive) and the development of degenerative diseases.

Indeed, mitochondria generate most of the energy of the cell primarily

through oxidative phosphorylation, a complex process that uses electrons generated

30 through oxidation of glucose and fatty acids to generate ATP. Proteins of the
mitochondria oxidative phosphorylation complex have been shown to be impaired

upon aging, leading to a higher production of reactive oxygen species (ROS) and a

decrease in efficiency of energy production. Free radical produced by aerobic
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cause cunul ative oxidative damages resulting in aging and cell The

bi ggest inpact of age-related increase in ROS will be on somatic tissues .
conposed wh op@Gig7dn totic non-replicative cells (nuscles: caceErozersd:
skel etal, nervous tissues: brain, retinal, pignment epitheliun). Numerous

age-rel at ed changes have been reported in %itochondria. Oxidative damage
to mitochondria DNA (nt DNA) increases with aging (Beckman KB, Anes
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(Stadtman ER (199 SCI ence 257 (5074):1220-4). Age-related increas€ in

t he anount ofnqu@waembwm,}mhsdmmcmmhdnm acids has been linked to
the high_ peroxidizability of the mtochondria lipids wupon aging. This is
wel | illUstrated by the change in the conposition of cardiolipin, a 15

phosphol i pi d f oundNpiicpGisRielrklatdd dRah 86 HARE bbdh repbitedinfraiidohoadlisl Oxidative
conposition tends to shift” towards a nore unsaturated state with

substitution ddmag: @ mitgthoodra MNAi(nh DN ARinemasespeitto agine ABetlenapKRB, Aapes22: 5
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i nner menbr ane such as t ochrone oxidase, transporters/ _translocators

(ADP/ ATR) phoagsiesteagepplaindams, DRy sridatize demepe.afSubstaytialaincress Ve Hrofem i n
e €U 1 R Syt S0 o B R 4 oth) sthadoge
m t ochondr i | a (5074):432078). am@-rélﬂedamaake inpthe atvant of bap chain fpolyrmadiotatéd s
f?‘éﬂsgirfyfﬁvaﬁ%%%razéﬁi‘ Baibsene HRqd st er e LR oBY o Preciniediongna lipids
(17 55270) ot o 06 A e 10 S g
Bi ochi m1Bi ophphoshtbkipid1oted pfipcipelly mmJtodlmanwﬂichi faty iagidscomposition tends
1o shift towards a more unsaturated state with substifution of 18:2 acyl chains with
the more peroxidizable 22:4 and 22:5 upon aging (Laganiere S, Yu BP (1993),
Gerontology 39 (1):7-18). The mitochondria content in cardiolipin has also been
reported to decrease with age. Cardiolipin interacts with many components of the
20 mitochondria inner membrane such as Cytochrome oxidase, transporters/
translocators (ADP/ATP, phosphate, pyruvate, camitine, etc) and plays an active role ’
in their activity (Hoch FL. (1992) Biochim Biophys Acta. 1113 (1):71-133 ; Paradies '~
G, Ruggiero FM. (1990) Biochim Biophys Acta. 1016(2):207-12). The mitochondria
energy metabolism depends upon the transport of metabolites such as pyruvate
25 across the mitochondria inner membrane. Pyruvate transport is carrier-mediated
(Hoch FL. (1988) Prog Lipid Res. 27 (3):199-270 ) and a requirement for cardiolipin
has been demonstrated for optimal pyruvate translocase activity (Paradies G,
Ruggiero FM. (1990) Biochim Biophys Acta. 1016 (2):207-12). Other modifications
such as decrease in mitochondria membrane potential and morphological changes

30 (swelling, altered cristae, matrix vacuolisation) are associated with chronic oxidative

stress and aging.
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| ndeed, it hais butknnpractical ahd gotywélbperdeivbdiby pbioveddrect s of cal oric

restriction on gene expression can be m mcked by nutritional
I nterventions that do not Iimt <calorie intake but result in inproved

m t ochohdr i a functifgRrefbse thaelis al deell FoPASHIRURtEPand efficient nutritional ways of

improving age-related physiological deficits and extending life span in humans and

15 animals, more particularly pets.
Summary of the Invention

Acéordingly, in a first aspect, the present invention provides a food

20 composition intended to prevent or restore age-related functional deficits in

| mammals by reversing age-related gene expression alterations, which comprises a

) | combinaﬁon being able to mimic the effects of caloric restriction on gene expression,
said combination containing at least one molecule that stimulates energy metabolism

of the cell and at least one antioxidant.

25
Indeed, it has been surprisingly found that the effects of caloric restriction on
gene expression can be mimicked by nutritional interventions that do not limit
calorie intake but result in improved mitochondria function. In fact, it is possible to
target mitochondria function through dietary intervention and have an impact on
30 genes linked to energy metabolism and longevity.

In a preferred embodiment, the molecule that stimulates energy metabolism is

any nutrient improving energy production in mitochondria, such as L-carnitine,



target mtochondria function through dietary intervention and h
I npact on 30 genes linked to energy netabolismand | ongevity.
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benefits by improving age-related functional deficits e.g. in skeletal and cardiac
muscle finction, vascular function, cognitive function, vision, hearing, olfaction,
skin and coat quality, bone and joint health, renal health, gut function, immune
function, insulin sensitivity, inflammatory processes, cancer incidence and'ultimately

increasing longevity in pets.

In another aspect, this invention relates to the use of a combination being able “

to mimic the effects of caloric restriction on gene expression, which comprises at
least one molecule that stimulates energy metabolism of the cell and at least one
antioxidant, for the preparation of a composition intended to prevent or restore age-

related functional deficits in mammals.

In a further aspect, this invention provides a method to prevent or restore age-
related functional deficits in mammals, comprising administering to the mammal, a
food composition comprising a combination being able to mimic the effects of
caloric restriction on gene expression, said combination containing at least one

molecule that stimulates energy metabolism of the cell and at least one antioxidant.
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30 food conposition conprising a conbination being able to m m_ t%
"effects of caloric restriction on gene expression, said conbinati 2005

containing at | east one nolecule that stimnulates energy mnetabolismof the
cell and ¥O9P2¥d874one anti oxi dant. 5 SEP 2005 WO 02/ 071874 BCHER(N2f02862 02862

The said conposition nmay be admi nistered t9§ the mammal as a supplenent to
the normal diet or as a conponent of a nutritionally conplete food. It is
preferred to inclyde the nutritional agent,in tritionally conplete
Po0d. " 5 Adm ni st or 1LH6 St comaniian T bestiisteBeCiclthe matnnilds & supeimenb i
resul ts 1N ahelgpinay @it B} b8 BOMPbCAt bR Shirftiomalty $6mPBleld R i Brrekletd ©
of caloric restriction on gene expression wthout ITmting cal orie 1ntake.
Det ai | ed Descinchudedhe vitritional agerinniagmtriffonally compigtefiodt o t he first object
of the present invention, a food conposition intended, to prevent or
restore age-related functional deficits in mammals by reversing

age-rel ased gene eARfERftPheolLmainhilSa fOMAl SompdRIm ASTesErildBHoVa] fe8flts
being able to mmc the effects of caloric restriction on gene expression,
sai d 15 conbi mathoimpravedi mitoghendrinefwictiome alsol mimickinghdlte siffents| of emlenier gy
met abol i sm of ﬁﬂ:ﬁigcel | and_at ‘.easttho‘?fel. antioxjdant.,ln a prefered

enbodi nent, s Peoaﬁeélefﬁrr?ﬁd%& P WPE(? ORFI%tﬁ]é‘T"gy nmet abol i sm of
the mtochondria. 20 Indeed, it has been surprisingly found that the
effects of caloric restriction on gene expression can be m m cked by
nutritional iPetailediPessniptionef thelnxeptionnit calorie intake but result in

i rrprovedmm' tochondria function. 25 The nol ecule that stinulates energy

nmet aboli'sm of the cell and in particular the energy netabolismof the

mi‘t gchondria may bavith eedpett jonthe fiestasbidchof thapicgertdhetmtion,n® fsodEomposition

pol yunsaturated fatty acids, particularly orregf;il& fatfty acids),
cardiol i pi n, iniended; e rarevent cof Bestra r 28%telated Hupetionel dsfickednt mepmeals byr

.exarrpl €. reversing age-related gene expression alteratioms, which comprises a combination

being able to mimic the effects of caloric restriction on gene expression, said
15 combination containing at least one molecule that stimulates energy metabolism of

the cell and at least one antioxidant.

In a prefered embodiment, said molecule stimulates in particular energy
metabolism of the mitochondria.
.20 |
Indeed, it has been surprisingly found that the effects of caloric restriction on
- ) gene expression can be mimicked by nutritional interventions that do not limit

calorie intake but result in improved mitochondria function.

25 The molecule that stimulates energy metabolism of the cell and in particular
the energy metabolism of the mitochondria may be L-carnitine, creatine, fatty acids
(nono or polyunsaturated fatty acids, particularly omega-3 fatty acids), cardiolipin,

nicotinamide, carbohydrate and natural sources thereof, for example.

30 Preferably, the amount of said molecule is of at least 1mg per kg of body
weight per day, more preferably from Img to 1 g per kg of body weight per day.



30 Preferably, the amobunt of said nolecule is of at |east 1ng qusﬁ%@ .
body weight per day, nore preferably fromlng to 1 g per kg of qsght

per day. - 5 SEP 2005, WD 02/071874 PCT/ EP02/ 02862 6 The anti oxidants are _
conpoundgwbhﬁk7ﬁ9grease protein oxidation (e.g. prevent [ qichap)90258b
protein carbonyls). They may be sources of thiols (e.g. Lipoic acid,
cystei ne, cystine, nethionine, S-adenosyl-®ethionine, taurine, glutathione
and natural. sources thereof), or conmpounds that upregulate their
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gi nkgo biloba extracts, grape or grape seed extracts rich
proanthoéyanlﬂmﬁsphsplce extracts (e.g. rosemary), soy extracts cont ai ni ng
i sof | avones and rel ated phytoestrogens and ot her sources of flavonoids

w th antioxidant activity, conpounds that upregul ate cell antioxidant 15

defense (e.g. ursodeexitidnidagt acdoddih® o ithe ifRfifiéh @hdit BE ke eitter talgHsbefmse,
ursolic acid for_increased catal ase, ginseng and ?:I ngenosi des for increase

super oxi de dﬂ@ﬁ@@&@@ veithy other antipxideniy sech pheitain entamm Eaﬂtomherelm@g;

Preferably, ng | n f

20 body wei gh %Bg%%ﬁ% egn%)?%%b(rﬁe gfﬁ%ﬁ%@ iy ﬁ]n% (}% anggigléé g@rqg Elang
body weioght (eg.Cd@)10),Tea datseling qag@igaﬂleeatm tgauate); wiitee tetragtél containing
nutritionally bal anced f can also _be a diet a suppl enent, for
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as Is convent Iﬂgggnmdéa\p“?ircﬁ {mmdaxn activity, compounds that upregulate cell antioxidant

15 defense (e.g. ursodeoxycholic acid for increased glutathione S-transferase, ursolic
acid for increased catalase, ginseng and gingenosides for increase superoxide

dismutase and natural sources thereofi.e. herbal medicines).

Preferably, the amount of the antioxidant is of at least 0.025 mg per kg of
20~ body weight per day, more preferably from 0.025 mg to 250mg per kg of body
" weight per day. \

The food composition may be a éomplete and nutritionally balanced food. It
can also be a dietary supplement, for example.

25
In one embodiment, a nutritionally complete pet food can be prepared. The
nutritionally complete pet food may be in any suitable form; for example in dried
form, semi-moist form or wet form; it may be a chilled or shelf stable pet food
product. These pet foods may be produced as is conventional. Apart from the
30 combination according to the invention, these pet foods may include any one or more

of a carbohydrate source, a protein source and lipid source.



30 conbi nation according to the invention, these pet foods may includ ny
-one'or, nore of a carbohydrate source, a protein source and Ii'pi5dSEBu?Qﬂg. -
5 SEP 2005 A WD 02/071874 7 PCT/ EP02/ 02862 Any suitabl e carbohydrate source
may be usW® 0247887 ably the carbohydrate source is provi dRCTEPR2H28R20r m of
grains, flours and starches. For exanple, 7the carbohydrate source nay be
rice, barley, sorghum mllet, oat, corn neal or wheat flour. Sinple

Shoant of ear bohy dhar Sttt SRBAER e ke Hhk A dEL Sefruly i SpotiiuR, oo
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sui t abl e ani ratbohydrat® squrge madyl e peethuitieys sarghem, miHete patmobm meslcor wheasr
skel etal neat, ne nd_bone al oultry meal, fish neal, .m|k pr i ns,
corn gl ut en. SRS Fup Sih isypRes. ieesE BB koin Semeaney dhe be uBg The
protei n 4§ sol afnsant RFCaPbsHyalkA16 provigdd b§akedarbolilytiatd soudbs! nidiebe sblk&ed BRI
elderly animals, it _is. preferred for the protein source to contain a high
qual i ty ani malesisedt Bomexamppleathsupet Hodpmay edontain aipi treab®y 0 byr wieight of
source may bec 1b50 sg{_fgct ed as desired. For exanple, the pet food may contain
about 12%to gﬁo&y % by weight of protein on a dry basis. The pet food
may contain a fat source. Any suitable fat source nay be used both animal
fats and vegetable fats. Preferably the fat source is an aninmal fat source
20 such as tal | ow. Switahde aipisinispurcesdnay dec selacted | fromy apy SWideblei animal or
safflo oi | . | [ i ' iyl i ch
T monothsat UiaP B, A, Shice, 16 eRERMCAhertin S aRloiaP e SBE Bl ok
addiyti on to anesNpouttryfadal,fishanetd, thilk pedteins, conn ghitead) avhead dlotehioy fair oyt he
fat ‘'source may include long chain fatty acids. Syitahble long chain fatty
aci ds i ncl udePTolgiiRanqentales Y 4Epign isplates; eRFPLOteARS, hey, caseingsiuten, ged the 25
ei cosapent ano | afREAs ' ' ' Ta]l r | t

sour ce of e%%éggégﬁlgﬂ@?c acl dglregér(l?%Sggggwej%é;gﬁmgc%o?&gr%él%iﬁa?ig%

bl ackcurrent qeditly enimad proteiny €he magopnti ofipreteimproviied byuth¢ piotein source amydfe

gamma | Il? ol el sCele%%édd és & %3.31?& e?claln’ple, the pet food may contain about 12% to about 70%

by weight of protein on a dry basis.

The pet food may contain a fat source. Any suitable fat source may be used

both animal fats and vegetable fats. Preferably the fat source is an animal fat source

20 such as tallow. Vegetable oils such as com oil, sunflower oil, safflower oil, rape seed
oil, soy bean oil, olive oil and other oils rich in monounsaturated and polyunsaturated

fatty acids, may also be used. In addition to essential fatty acids (linoleic and alpha —

\ ,
L—

linoleic acid) the fat source may include long chain fatty acids. Suitable long chain
fatty acids include, gamma linoleic acid, stearidonic acid, arachidonic acid,
25 eicosapentanoic acid, and docosahexanoic acid. 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. Rapeseed oil,
soybean oil, linseed oil and walnut oil are suitable sources of alpha-linoleic acid.
Safflower oils, sunflower oils, comn oils and soybean oils are suifable sources of
30 linoleic acid. Olive oil, rapeseed oil (canola) high oleic sunflower and safflower,
peanut oil, rice bran oil are suitable sources of monounsaturated fatty acids. The

amount of fat provided by the fat source may be selected as desired. For example,



soybean oil, linseed oil and walnut oil are suitable sources off ggp 2005 .
al pha-linoleic acid. Safflower oils, sunflower oils, corn oils and soybean
oils are suitable sources of 30 linoleic acid. Aive oil, rapeseed oil .
(canol a) RigPRiehc sunflower and safflower, peanut oil, rdcaggipAtssei | are
sui t abl e sources of nonounsaturated fatty acids. The anmount of fat

provi ded by the fat source may be selected as desired. For exanple, - 5 SEP
2005 WO 02/071874 8 PCT/ EP02/ 02862 the pet food may contain about 5%to

about 40% by theipghtood mhftcoathim about 39836 aboutP40%h dyaRbicht b @atRet a UePHadias a
rel atively reduced anmpunt of fat. The E)et food may contain other dactive
e

agents such aefepr)y.chepst foadhgs aselaively wdnesdamounsef fdhai n fatty acids
i nclude al pha-linoleic acid, ganma |inoleic acid, Ilinoleic acid,
ei cosapent anoi ¢ acid, and docosahexanoic acid. Fish oils are a suitable

source of ei cosape'nh@F@dﬁ»oaehsgsmﬂsindf_ﬂf@aaﬁ%_ its:swhiai.loﬁghﬁaﬁm&&acids.
bl ackcurrent seed oil and evening prinrose oil are suitable sources of

gamma | i ol ei Tuitebled longsehaipofaty asidssinclidaralphrelingleicsacidogsmeial kinaleig asidibean
olls are sui t]ﬁ%:;%g 204l Gfe sﬁepn’lca%&cl AP il fioBfaflexahB. £ 'ish Bt 1l spitable

car bohydrat e, ern’an sources i s not cCri

sel ect ed basegutteosf cigbgapehianaic avhidmdaiocbiuhermioid hcidp Boedgabail,iBlackcurrent
consi derations, and the type of product produced. Further, varjous,. other

i ngredi ents, sd il apd FHeImE prEKese Qi e suiipble sources fnpHpma inalaig #pdd.

m nerals, fl ' n : bi-at i rokl ot G G8.Cr O i SITB
Ty al so be | Earaer SRS oIS BOA"YE S cBfial Ol e b SR S
be provitded ilndeig asidi t abl e form For exanple, the 20 prebiotic may be
provided in the formof plant material, which contains the prebiotic. 2 )
Sui tabl e plant materials include asparagus, artichokes, onions, wheat,
yacon or chicory, TRE ch&jek ¢¥4he Q&bbﬁﬁﬁﬁe,pﬂ)&%in@ﬁ&%i@kﬁméi {s&lop 3titi¥sll ahg the
prebiotic may be provided as an indlin extract or its hydrolysis products
commonl y knowwilhsbe f saleatedb| bagsd adwpbmr hefotionglalngedso-off ithesaviowml,i datatability

xyl o- ol i gosaccharj des or. | 25 deri.vatives of_starch.. Extracts fr.o
chicory are p%ﬂnﬂdlffﬁ%;gpﬁf"gﬁ%giﬁ?%‘? %ﬂé“ﬁ%ﬁ’{?ﬁﬁﬁ&- it Virions offeF ingrediet,

15 for example, sugar, salt, spices, seasonings, vitamins, minerals, flavoring agents,

gums, prebiotics and probiotic micro-organisms may also be incorporated into the

pet food as desired

The prebiotics may be provided in any suitable form. For example, the
.20 prebiotic may be provided in the form of plant material, which contains the prebiotic.
Suitable pla.ut materials include asparagus, artichokes, onions, wheat, yacon or
chicory, or residues of these plant materials. Alternatively, the prebiotic may be =
provided as an inulin extract or its hydrolysis products commonly known as
fructooligosaccharides, galacto-oligosaccarides, xylo-oligosaccharides or oligo
25 derivatives of starch. Extracts from chicory are particularly suitable. The maximum
level of prebiotic in the pet food is preferably about 20% by weight; especially about
10% by weight. For example, the prebiotic may comprise about 0.1% to about 5%
by weight of the pet food. For pet foods which use chicory as the prebiotic, the
chicory may be included to comprise about 0.5% to about 10% by weight of the feed
30 mixture; more preferably about 1% to about 5% by weight.

The probiotic microorganism may be selected from one or more

microorganisms suitable for animal consumption and which is able to improve the



| evel of prebiotic in the pet food is preferably about 20% by igE%; Ugg
- espéci al |y about 10% by wei ght. For exanple, the prebiotic ndyYc r%s
about 0.1%to about 5% by weight of the pet food. For pet foods which use
chi‘cory aWwO®&7p¥7dbi otic, the chicory may be included to dSRERRO28MB0ut
0.5%to about 10% by wei ght of the feed 39 m xture; nore preferably about
1% to about 5% by wei ght. The probiotic m croorganismnmay be selected from

. i itable f i . ad whi ch i
Tt o ey o FiCPRR a3 i keiRe” Bharifle Bh s PR AlGoresians,
bal ance in t hghclueeSfeasie subl a8®| 8&cchhrSrckAb FebRraR)@t] CHBIL- PiGAS ShE

i ncl ude yeast such as Saccharonyces, Debaronyces, ndi da, Pi ¢hia and
Torul opsi s, ndoatulepsisacmouldspsyshr as |4spergilfisi %@"wpw,l\le% amtl PeicilGitl podn

and Tor ul opsi nd.bacteria such as the genera Bift,. acteriu .
Bact er oi des, gg'aal%’%gt”ri g mbaﬁfg%bﬁ% erqsuﬁﬁe I\/ﬁ?qe%o@gdﬁ‘%gg‘fter ium, Bacteroides,

Propi oni Bact eUlssidinhi, © PuseBuetsrium, DISIRESLRERYS Propibhibsa6AW%, Streptococcus,
St aphyl ococcus, Peptostrepococcus, Bacillus, Pediococcus, crococcus,

Leuconost oc, WPalexeedcens, Adastoseeans, GeappdenogensandPeptasiraposesdus.us Bagpes i c

exanpl es of sy t;abl r%i t] 1 Gf 0-0r gani are: acchar ces

cerevi seae, B%”g(r??ﬂcgmg,o ﬁ’looé"ﬁg‘fllpBgf ?fcfnﬁ’s Fi ?%Zgﬁfi?‘grﬁ?rg ¢ BHE ﬁ%%wfﬁus and
subtilis, BifLdefdatins.urBpetificd wXamBlesi dobasitabld Wrobiatiantiicro-organisms are:

Bi fi dobacterium | ongum Enterococcus faecium Enterococcus faecalis,.

Lact obaci | | usSaeahgepimysesscerevigeqdy hBecilvy soagylaent Begillus lickeriinrues, | Baeillvase

bso. 3 i ; . L : o
oot oback | us "Bkt ABqPeLi AR Bindui BibloRucie Bk UL BRSHEABHY longun,
Lactjobaci | | us Eyasseddcus Lafukohngi | Enerdvotast i faesqlid, acLodtabidilluss  jaoldophitis,

15 Lactobacillus reuteri, Lactqgbacj!|!|us rhamosus (Lactobacillyus GO, .
Lact obaci | I_ysL“EtngE?’}lE'&cﬂlW 5| ‘?L}’é’F’l&'?F p‘f"éﬁ‘oé‘@f&- G, igeté U Hc 66%%s
aci dilactici, S{z%ﬁi, 2GLABHEIRE @&ﬂws,ezaa?b’&%hw&%kﬁgm | Bkt Vactobacillus
Pedi ococcus hal oph’l'us, Streptococcus faecalis, Streptococcus

t her nophi | us, f@cainys,donteilbe: gussars,, Lastabacibhs Baheticwe Lastokydiisyphnidi,

bi oti ¢ micro- ' \ ' wder ed, dried, 20 | ial Ly i
Spore’ 1 ofin 1 o AHELRGIST GHFER A BRIV ehop L afapelle Tos Hetiello: ne
probiotic m Clgrdr GBHSBCERY MectBNCABRIIBEAM t PuridlshePetiitRbEASE ddMilactici,

Pediococcus pentosaceus, Pediococcus acidilactici, Pediococcus halophilus,

Streptococcus faecalis, Streptococcus thermophilus, Staphylococcus carnosus, and
Staphylococcus xylosus. The probiotic micro-organisms may be in powdered, dried

20 form; especially in spore form for micro-organisms which form spores. Further, if

| desired, the probiotic micro-organism may be encapsulated to further increase the

} "~ probability of survival; for exémple in a sugar matrix, fat matrix or polysaccharide
' matrix. If a probiotic micro-organism is used, the pet food preferably contains about

10* to about 10'° cells of the probiotic micro-organism per gram of the pet food;

25 more preferably about 10° to about 10® cells of the probiotic micro-organism per
gram. The pet food may contain about 0.5% to about 20% by weight of the mixture

of the probiotic micro-organism; preferably about-1% to about 6% by weight; for

example about 3% to about 6% by weight.

30 For elderly pets, the pet food preferably contains proportionally less fat than
pet foods for younger pets. Further, the starch sources may include one or more of

oat, rice, barley, wheat and com.



probability of survival; for exanple in a sugar matrix, fat nmatrix,Q .
pol ysaccharide matrix. If a probiotic mcro-organismis us'écﬁ, SERe gt - f 0od
preferably contains about 104 to about 1010 cells of the probiotic
rricro-orgWBiU?}ip,ﬁg{ gram of the pet food; 25 nore preferabl ycahonsbioidse t o
about 108 cells of the probiotic m'cro-orqanism per gram The pet food may
contain about 0.5%to about 20% by wei ght ®f the mixture of the probiotic
m cro-organi sm preferably about -1 %to about 6% by weight; for exanple
about 3% to about ¥sbdriedvsst gboods 86uiable ptodess|iy etrtision tdoeking] aftlgh baking
preferably contains proportionally |ess f t han et foods for,B younger
pets. Furthe r%ndtqﬁ]?rs;ﬁ‘é?@ﬁ PEQSGFIES INFEYE ‘i‘ﬁ?@%@n Gﬁ@""g?n RBpledythe gsigd pet %&él
bar| ey, wheat; 1 : : r
i od pet  f oad e Gug Hibeided . B Tod 10 a iothe M BIERAG P Rel Tncigbioe g U
and ot her suiddafiked pritic @es ethendygiedientsedf théhdmed pet fisod priop dé gatocdskiagdA ed
pet food is usuall rovj ded i. he form of ki bble. .If prebiotic is
oed. ths pr cBRBREQTTRRS St SSsarbsd oo B P BeNe AR IRgtion: Bl BR0P60NdE | cd
pet food pri Qs W aTa g, i %npgnpm ' LA: ean
pat ent appli 3%??%%9%%%3211 65];168;5‘%3%2’ &g?’g lotirc m EF@‘%?S’%%‘% glrenﬂlllgd]ﬁggg?bo t he
organi smis b peidfbed Anduitable prdckssdisidesaibietian KuropeampatehbaphlicationiNabl e
process is de@gég:gd i n European patent application No 0862863. 10 For wet
foods, the pr %80%s described in US patents 4,781,939 and 5,132,137 may
be used to produce. simul ated neat products. O her procedures for producing
chunk type products may al so be used; for exanple cooking in a steam oven.

Al ternatipvel y, | oafon yysé frodaudhe pragesses dessaibed dithyUSnpatentsy4,7§1.938 uandabl e

nmeat nmateri al ce,.a.ne . Si i.n | tab elli agent ;
and 15 heati ‘?‘fﬁ;&’ﬂ%ﬁp%gaa'tebeeﬁﬁ?@liooﬁrop‘#?%%@lgg%?Iqi%ﬁg’rlgﬁlfcgs'céﬁ?ggfocg gp 101
contai ners. | frodihdehutrpadi predhets andyosido G NBES for @Ratnple Boukip &ORSHARL | ON
is prepared. This conposition may be a nutritional conplete formula, a

y b .
dai ry product9ver Adigmativelyedoafifype psadusisenae e prgduced hypemylsifyingag guitable
suppl enent,  a,Raly [ LRl 36 %@ﬁce ANfleat emulsion, adding a suitable gelling agent, and

15 - heating the meat emulsion prior to filling into cans or other containers.

e

In another embodiment, a food composition for human consumption is
prepared. This composition may be a nutritional complete formula, a dairy product, a
chilled or shelf stable beverage, soup, a dietary supplement, a meal replacement, and

20 a nutritional bar or a confectionery.

‘Apart from: the ‘combination according to the invention, the nutritional
formula may comprise a source of protein. Dietary proteins are preferably used as a
source of protein. The dietary proteins may be any suitable dietary protein; for
25 example animal proteins (such as milk proteins, meat proteins and egg proteins);
-vegetable proteins (such as soy protein, wheat protein, rice protein, and pea protein);
mixtures of free amino acids; or combinations thereof. Milk proteins such as casein,
whey proteins and soy proteins are particularly preferred. The composition may also
contain a source of carbohydrates and a source of fat.
30
If the nutritional formula includes a fat source, the fat source preferably
provides about 5% to about 55% of the energy of the nutritional formula; for
example about 20% to about 50% of the energy. The lipids making up the fat source



20 a nutritional bar or a confectionery. Apart from the co i§§5i2§ﬁi
- accbrding to the invention, the nutritional formula may co ource

of protein. Dietary proteins are preferably used as a source of protein.
The di et VP 020384 ns may be any suitable dietary protein; fP&T/WZB?&fPrpI e
animal proteins '(such as mlk proteins, mgat proteins and egg proteins);
vegetabl e proteins (such as soy protein, wheat protei n, rice protein, and

pea protein);__ mxtures. o nat i on her. M | k
pea, Drot el 1) gk A gt o 5: MR85 PreeBn PP A Tob 60 SR8l 1
preferred. Th@;&@m@% biloﬁaMﬁﬂaé&énuﬁ&mts%fﬂbvﬁer&ﬁlJ rsﬁﬂﬂ&fvelcﬁl ey Gﬂa&aﬁm@nd
a source of fat I he nutritional formula includes a fat source, the

fat source preildeeifiys, apd@wue%Amalfawmb aamillsfassoayoalse beaddedififesord: he
nutritional fornmula; for exanple about 20%to about 50% of the energy. The
i pids making up the fat source - 5 SEP 2005 WD .02/ 071874 PCT/ EP02/ 02862

11 may be any suit abdogarderst o@fboh?drafé‘rﬁiﬂb@&lde&’mfedﬂhﬁﬁnal formiifa. Prefefablynr | Y
suitable; for exanple pal moil, coconut oil, safflower oil,

'sunf | ower oi | proyisies abput 43/9értglabouto$q% of ¢k @mﬁr&s of theinytritional |cemppgition | Amsat s

such as mlk SiLe Ol b ate
may be added 43?)}162@%1&@9%? ?’tgsﬁléq@]% (;%(rjlrlrgﬁphgo? o m’le glr Qb? ﬂc%rg%\éhé&ogé a%g%&r “10%
to about 80% eémtsdyeupesudidgyandf mblisiertains, indqnﬁdmle@mftmmmrymye nfyi dlgbe

car bohydrates nay be used, for exanple sucrose, |actose, glucose, fructose,

corn isyr UB sopfdgd 1f§ﬁ81%ﬁf5$féx%trﬁf rablyeoraprises R o et S¥y of thesnaray ofithe e
500 of tHe enefisiipl folfls The diftnty ke shly Bt 0Bl ) KAGBIEPEISE Smiaind B0

fr o:y any suit akdnaplersoyi mpea,i oat] peitiny guar guenagquh earstay,, mpbd:ucmahgoqaaﬂiaﬁdes.
gua gum gum_ar and fr ctool' osacchari des ui t ahl.e s and
mneral s may art gt?qﬁc‘fli?ﬁéﬂs |aH TR M3 B?]éq“’llf‘getdnﬁi i‘ |’|’Pt5!t1°na§n{9 at’@ et
the appropri abg g @chédi e aphroftivie BlidERA&R. f 00d grade emul sifiers may be

i ncor porated | ntoo the nutri tébgnal ormula if desired; for exanple diacetyl
tartaric acid esters of nono-, and di- gl yceri des, lecithin and nono- and

di - gl ycepl des. Sim aer(I) mgyé %OOBI

» € emu]sﬁ?ers may be incorporated into the nutritional
formula if desired; for example diacetyl tartaric acid esters of mono- and di-
glycerides, lecithin and mono- and di-glycerides. Similarly suitable salts and

stabilisers may be included.

20 The nutritional formula intended improving or preventing age-related
functional deficits is preferably enterally administrable; for example in the form of a
) powder, a liquid concentrate, or a ready-to-drink beverage. If it is desired to produce
B a powdered nutritional formula, the homogenised mixture is transferred to a suitable

drying apparatus such as a spray drier or freeze drier and converted to powder.

25 '
In another embodiment, a usual food product may be enriched with the
‘combinaticl)n according to the present invention. For example, a fermented milk, é
yoghurt, a fresh cheese, a renneted milk, a confectionery bar, breakfast cereal flakes
or bars, drinks, milk powders, soy-based products, non-milk fermented products or
30 nutritional supplements for clinical nutrition. Then, the amount of the molecule that
' stimulates energy metabolism is preferably of at least about 50 ppm by weight and
 the antioxidant is preferably of at least 10 ppm by weight.



stabilisers may be included. 20 The nutritional formula intended i OVi ng
or preventing age-related functional deficits is preferably 3R gﬁé'\‘y-
adm ni strable; for exanple in the formof a powder, a liquid concentrate,,
or a reaqyantQmndid-nk beverage. If it is desired to produce APHS!

nutriti OIC‘I%PO?Q?{I%]F&, t he honogeni sed m xture is transferreg%go a lg?ﬁgtgabl e
dryi ng apparatus such as a spray drier or 12y eeze drier and converted to
powder. 25 In another enbodi nent, a usual food product may be enriched with
the conbination athefsbd@nipositivn gecexdény toithy pressnd invelition ex@pivent ¢ delay
fermented mlk, a yoghurt, a fresh cheese, a renneted mlk, a .

conf ect i oner ymitgehonisriah dysfynctions oecurng dueng gging hysmodwlating andior regdaling s |

soy based pro : - m r nutritional
suppl enment s f%%bq‘%ﬁgllorrlll C%eﬁ%%ﬁ]{et‘aitg%ﬂ&%ﬁg%t %ﬁazonfg%en%%éf t he nol ecul e t hat

stinmul ates energy netabolismis preferably of at |east about 50 ppm by
wei ght and the antioxidant is preferably of at,|east 10 ppm by wejight. - 5
SEP 20055WD 02/ 07181edcrpbly; tavest genes are ﬁ?s?rgén?so’éaoléfsérﬁ%ﬁfpwg&@é?ﬁ%hﬁ@ to

the present i L.Qn f ) YL '
occuring duri W@%‘%@g@% rﬁ%ﬁ%%}’ r?gfdé‘ﬁ% gyosrpgg{#%{b?n sp gé%?%%é#@%%ﬁ’;%hes
| i nked t o enelg@yIVieCeQD),i ATPo/nthidse, adthine uckotiie tahslycast)lrRrokidaigsre and te-

t hose genes involved i n_él) enerqgy production:.  glycolysis,

gl uconeogenesf@bogylicd Acid e CYH® s ﬁ%or%taﬁhoélﬁn{‘r SIEPREHLS r PaeIBbING x 6@mponenfs

11, N, CoQl0 Nt adenine ' alshaaas = OX] .1 on
and tri- car bggﬁ 5@@3% P gﬁ?t%}l %%%%:Sﬁg‘{‘]%rgﬁ%f%l ogeﬁ%g’l §?1osr?é%r§$;¢]1§%ﬁso
conponenbs ( sytthésiy i (B) nproRidEesS)(newirait alkalinar protase)( MP/ROB, peatustion nand | )
phosphate), protejns .10 sy S| pr s (peutral_, al kal i ne protease)
(4) ROS produéstosification (Mar féﬁﬁ%‘ﬁzﬂﬁleﬂ(@ﬁfg@,‘ﬂ@gﬁﬁ‘%ﬁ of b‘h’fia,m%@mn {5) o
nmodul at ors of inflammtion. As target genes the foll ow ng non exhaustive

gene list includes genes involved in: 15 - ATP generation (brain creatine

ki nase, - nuscl e credisi tergéti gerss, thei fallovsing ceore eklaustieatgene kstnmehides\TgRenes
synt hase, Adenmivr(l)?ver&ulﬁj eotide transl ocase,

15 .- ATP generation (brain creatine kinase, muscle creatine kinase, mito
sarcomeric creatine kinase, ATP synthase, Adenine nucleoﬁde translocase,
creatine transporter, tricarboxilate carrier, phosphate transporter, ...),

- glycolysis (alpha-enolase, glucose-6-phosphate dehydrogenase, glucose-6-
phosphatase, pyruvate kinase, phosphoglycerate kinase...),
20 - gluconeogenesis (glucose-6 phosphatase, glucose 1,6-bis phosphatase,...),
- PB-oxidation (carnitine carrier, palmitoyl. Carnitine transferase....)
- inflammatory response (cox-2, cyclophilin C-AP, lysozyme C....), S
- mitochondria biogenesis (mitochondria LON protease, HSP70...),
_ - fatty acid synthesis (fatty acid synthase, stearoyl-CoA desaturase, ...)

25 - cardiolipin synthesis (PA :CTP cytidylyl transferase...),
- protein turnover (proteasome subunit, ribosomal proteins,....),
- stress response ( NF-k-B- p65, I-k-B a chain...),
- thiol protease (cathepsin H and D..),
- and other gemes (thyroid hormone receptor, glutamine synthase.....), for

30 example.

The food composition according to the present invention can also provide

multiple benefits by improving age-related functional deficits e.g. in skeletal and



creative transporter, tricarboxilate carrier, phosphate trar+s90§5pr2{]05
. glycol ysis (al pha-enol ase, gl ucose-6-phosphate dehydrogenase, ucose-
phosphat ase, pyruvate ki nase, phosphoglycerate kinase...), 20 -
gl-uconeogwoarRi03187¢l ucose- 6 phosphat ase, gl ucose |, 6-bi s ph®SgER0202862. | ),
- Roxidation (carnitine carrier, palmtoys. Carnitine transferase....) -
I nfl ammat ory response (cox-2, cyclophilin CGAP, |ysozyne C....), -

m t ochondri a bi ggenesi tochondr rot ease, - fatty acid
synt hesi s (fafd ‘g‘gﬁcﬁnﬂs"i@% %ﬁ%ﬁ Paéé“m‘ms ;"5102'5 ear1¥1g,
cardi ol i pi n SyRIJEeS Skih R @Pr@htggﬂoﬁb dnfi3 Bfnft B rondlhealtl! BhP hfhotion

turnover (proteasone subunit mal pro erns,.... Ss response
(NF- x- - B- p65imthune Bfuactbdngi msulip, sensitivityl imfletoasetery( pedcesses) rantl adtimédely) , -
and ot her genes (t.hyroid hornone:receptor, glutam ne synthase..... ), for
.30 exanpl e. 6%6‘8 lmﬂmﬁ%ﬁﬁordi ng to the present invention can

-al so proyide nultiple benefits by inproving age-related functional
deficits e.g. in skeletal and - 5 SEP 2005 WO 02/ 071874 PCT/ EP02/ 02862 13
‘cardi ac nuscl e f unéccendingaswother aSpgntthiethenMeiat&sdofthmnsdqﬁacom&hmn

hearing, olfactio k|n ang, co ual it e and joint healt.h, renal

heal th, gut fﬁ e T i daf Gherort cfliGe PG Ph Rt PSR Ay
processes, :H%ﬁédﬁ%t fla¥t orleYabRAGIHat é@mﬁﬁé{tbé ¥nergly FREAFBLISm oFAROEE AEd bO
anot her aspect his invention relates to the use of a conbination being

able to m m c eaﬁeom adtoxidagt, fou/the ipgepacaiion; @ﬁa@nmms@ementen@cbmspmenm ch
conpris st _on ny energy netabolismof the
cel §§ }-eg §?a%%§elg%ﬁ&%h8%ﬂt hfncsﬁ‘?int s"' égspar ation of a composition

I nt nded to prevent or 10 restore age-related functional deficits in

ma | s. The said nol ecul e and anti oxi dant have been descri bed above.
According to a | ast'haspidarolesule and agtigwuidant E)Y%‘?ﬂeﬂﬁscélbﬁéﬁ%‘éﬁto prevent or
15 restore age-related functional deficits in mammals, conpri sing

adm nistering to the

According to a last aspect, this invention provides a method to prevent or

=

15 restore age-related functional deficits in mammals, comprising administering to the
mammal, a food eomposition comprising a combination being able to mimic the
effects of caloric restriction on gene expression, said combination containing at least
one molecule that stimulates energy metabolism of the cell and at least one
antioxidant.

20

The said composition may be administered to the mammal as a supplement to
") the normal diet or as a component of a nutritionally complete food. It is preferred to

prepare a nutritionally complete food as described above.

25 Preferably, the amount of the food composition to be consumed by the
mammal to obtain a beneficial effect will depend upon its size, its type, and its age.
" However an amount of said molecule of at least Img per kg of body weight per day
and an amount of the antioxidant of at least 0,025 mg per kg of body weight per day,

would usually be adequate.

30

Administering to a pet or human, a food composition as described above,
results in an improved mitochondria function, also mimicking the effects of caloric

restriction on gene expression without limiting calorie intake and side effects.



manmal , a food conposition conprising a conbination being abl (ra&éo gp’gn’ c the
effects of caloric restriction on gene expression, said cowd Plg .
containing at |east one nolecule that stinmulates energy nmetabolismof the

cell and &éaolzﬁgfst%ﬁone antioxidant. 20 The said conpositi oglcqféﬁ,o%zsﬁz

~adm ni ste e mamual as a supplenment to the nornal et or as a
conponent of a nutritionally conplete food4 It is preferred to prepare a
nutritionally conplete food as descri bed above. 25 Preferably, the anount
of the food conposition to be consuned by the nmanmml to obtain a
beneficial effect will depend upon its size, its ti/pe, and its age.
However an anount he fellowinglezauples ate given by sraylafijlipsiration anly bodyn neiveyt

Pady i gnt  pauiips copiied . AaktgE b Sinich afiner 38 Yhe rviect APpiigien at,e,

or human, a fR/QdeROIERA v bR ettt GinldestheRAYSindicaR@ul ts in an inproved
m tochondria Tunction, also mmcking the effects of caloric restriction

on gene éxpression without limting calorie intake and side effects. -

5
SEP 2005 WD 02/071874, P EP, 6.2 4 T f ol | owi I ar i ven
by way of il |@§?¥‘&’ § ih e%%‘{tydgﬁ%&l%% " e'&é?/"g'?ssﬁg‘hl %ﬂ“ﬁ@%ﬁ*@%éayﬁ?ﬁ? i ng
the subj ect ngiitRhofdria iRetabbHEaAina® RhiFiak iodel By geﬁ@éﬁ?ﬁsﬁ@ﬁ?pﬂﬂﬂil@i HEN
by wei ght unless otherwi se indicated. 5 Exanple 1: effect of dietary

i nt er vent i onsskeletal muselexi dants and activators of nitochondria netabolism
in a murine nodel by gene expression profiling in skeletal nuscle. 10
Study design: Dietary intervention was of 3 nonths, all aninal groups were
fed Ad Iib except,for the group of caloric restricted mce which as fed
67% of t'fRe dai ¥y f%gydﬁ%ﬁgumsd by the control Ad Iib group. Animal weight )

}
was measured once a week. ;

Dietary intervention was of 3 months, all animal groups were fed Ad lib
except for the group of caloric restricted mice which as fed 67% of the daily food
consumed by the control Ad lib group. Animal Weight was measured once a week.

15 | |
e Animals:

Male micé C57/B16 were obtained from Iffa credo (France) at 9 weeks of age.

Upon arrival miée were housed by groups of 6 animals. After 3 weeks adaptation,

20 mice (12 weeks old) were randomised in 6 groups (A to E) of 12 mice each and
housed individually. Dietary intervention was of 3 months; mice had free access to )

water and were submitted tol12 hours light and dark cycles.

e Diets:

25

The control diet (diet A) composed of 18% proteins (soy and whey), 11% fat

(soybean oil), 59% carbohydrates (starch + sucrose) and 10% cellulose was
supplemented with either ginkgo biloba extract (diet E), or a cocktail of antioxidants
comprisiné vitamine C, vitamine E, grape seed extract and cysteine (diet C) and/or

30 L-carnitine (diet D and F respectively). For caloric restriction (diet B) fat, starch and

sucrose were reduced to provide 67% of the daily calorie consumption of the Ad-lib
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as follows: Dpiét B\- Cdlorié mltrietidaﬁ%mgiredeﬁﬁ (§03hdaiskyWTEYYs faf, B2t ., 59%
car bohydr at es %(y?wfye#el uéysgl 5 Diet - Caloric restriction : 18% proteins
(soy and whey§aoohydrates,>% gelluoge . o honydrates, 5% cel | ul ose Diet C -
Cocktai|l of abietoRi-dZovksail of2itioxidants : DiéHA i+0.19% Qit@3%03% vit, E,0.0784% gr ape

seed extract, % ' 1P D : Det A+ 0.3%L- carnitine + cocktail
of anti oxi danF%pgf“%%‘?l_é’%“e‘f&E%Al)g" e . Diet A + 0.0375% G nkgo bi | oba
extract (Li nn®4gt B BlietrA + (F%tL-camitingdooocktghd of prtioxédantngf gietear at i on: 15

Mce verg deciiadBt et d (ﬁ@%%‘tﬂﬂ:é&ﬂid%%xtr%?t%@é) nuscl es’
; ) ‘ Diet F : Diet A + 0.3% L- carnitine

e RNA preparation:

15 Mice were decapitated and dissected rapidly. Skeletal muscles
(gastrocnemius) were immersed in RNAlatter (Ambion) and frozen at —80°C until
use. For RNA extraction, muscles were homogenized with ceramic beads (FastPrep,
Q-Biogene) and the RNA extracted with Totally RNA kit (Ambion). The quality of
the RNA was checked by Agilent technology. RNA pools from four mice each were

20 created and hybridized to Affymetrix Murine U74Av2 high-density oligonucleotide

microarrays.

- ,,} Results

25 As a first assessment, the five experimental diets were compared to the
control diet and clustered (hierarchical clustering) using Spotfire. With this approach,
differential gene expression profiles indicate that (1) the two diets containing L-
carnitine and caloric restriction belong to the same cluster (2) the diet containing
both the antioxidant cocktail and L-carnitine is the most similar to caloric restriction

30 and (3) the antioxidant cocktail & ginkgo form a separate group.

Example 2: Dry pet food
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This dry dog food is able to improve or restore the age-related deficits in
dogs.

Example 3: Dry pet food

- A feed mixture is prepared as in example 1, using 2% carnitine for
stimulation of energy metabolism and 0.05% ginkgo biloba extract as antioxidant.
Then, the fed mixture is processed as in example 1. The dry dog food is also

particularly intended to improve or restore the age-related deficits in dogs.
Example 4: Wet canned pet food

A mixture is prepared from 73 % of poultry carcass, pig lungs and beef liver
(ground), 16 % of wheat flour, 2 % of dyes, vitamins, and inorganic salts, and 2 % of

carnitine for stimulation of energy metabolism and 0.4 % green tea as antioxidant.

This mixture is emulsified at 12°C and extruded in the form of a pudding
which is then cooked at a temperature of 90°C. It is cooled to 30°C and cut in
chunks. 45 % of these chunks are mixed 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
125°C for 40 min.
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base prepared from 23% of poultry carcass, 1% of guar gum, 1% of dye and aroma
and 75% of water. Tinplate cans are then filled and sterilized at 127 °C for 60 min.
15

Example 6: Nutritional formula

A nutritional composition is prepared, and which contains for 100 g of

powder : 15 % of protein hydrolysate, 25 % of fats, 55 % carbohydrates (including

20 maltodextrih 37 %, starch 6 %, sucrose 12 %), traces of vitamins and oligoelements

to meet dale requirements, 2 % minerals and 3 % moisture and 2% pyruvate for

) stimulation of energy metabolism and 1% carnosine or carnosine precursor as

antioxidant.
25 - 13 g of this powder is mixed in 100 ml of water. The obtained formula is

particularly intended for reversing age-related gene expression alterations and restore

or prevent age-related functional deficits in humans.

30



A nutritional conmposition is prepared, and which contains for 10 of
powder : 15 % of protein hydrolysate, 25 %of fats, 55 %—c‘ér%;ﬁggtes
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mxed in 100 mM of water. The obtained fornmula is particularly intended
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10 3. A food composition accord clarm erern sard nolecul e
Is L- carnitine, creative, fatty acids (nonounsaturated and ‘

pol yunsaturated, particularly  onmega-3 fatty. acids), .cardiolipin, .

ni coti nani de or2c aﬁb%ﬂ??cﬁoﬁ%l)éﬂgﬁﬁ ageqrdmg tosgé\“& isWi?W@ %363 molecule sfmulaies

conposition ' ' ; erein the anount of said
gigﬁ%gﬁ' gk éngl'lgﬁg'ﬁetgﬁo h@g@g Inft@hdndd!

nol ecule is east per kg ody. wei ght per day, preferably from
1mg to16 g per kg of body weight per day. 20 5. A food conposition

according to ong of, ¢clains 1 t.o 4, erein_the. anjiagxidant.js sour of\u) ,
thiols sg"éh as gi pot gooacqompo@gp&cﬁ% Flam 1&%?’2%‘??&535‘{_ mofecafe isT- ™

carnitine, creatine, fatty acids (monounsaturated and polyunsaturated, particularly

omega-3 fatty acids), cardiolipin, nicotinamide or carbohydrate and natural sources
thereof. |
15
4. A food composition according to one of claims 1 to 3, wherein the amount of
said molecule is of at least Img per kg of body weight per day, preferably from lmg
to 1 g per kg of body weight per day.

20 5. A food composition according to one of claims 1 to 4, wherein the ~
antioxidant is a source of thiols such as lipoic acid, cysteine, cystine, methionine, S-
adenosyl-methionine, taurine, glutathione or natural sources thereof, or a compound

that upregulate their biosynthesis in vivo.

25 6. A food composition according to one of claims 1 to 5, wherein the amount of
the antioxidant is of at least 0.025 mg per kg of body weight per day, preferably from
0.025 mg to 250mg per kg of body weight per day.

7. A food composition according to any of claims 1 to 6, in which the

30 antioxidant is used alone or in association with other antioxidants such as vitamin C,
vitamin E, carotenoids, ubiquinones, tea catechins, coffee extracts containing
polyphenols and/or diterpenes, ginkgo biloba extracts, grape or grape seed extracts

rich in proanthocyanidins, spice extracts, soy exfracts containing isoflavones and
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10 10. A food c8npdsfaodmemposition aceprdingdmpny dbf claomsb tol8,twhidh isvniethitionaliher
conprises a prebiptic and/or, a pr.obiotic.mcro-organism 11. A food

conposi ti on aﬁ%?%% %nﬁﬂ?g’gfap‘i:‘leg%’ﬁ“p?k%e%a whi ch prevents or 15 del ay
m t ochongri a dysfunction's occurring during agi ng by nodul ati ng and/ or
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composi tion accéPditgord ameposition| agoprdingtio auy ofheleims dr i whighr Sirther
skel'etal and cardi. le f ' .vascul ar _f ion, cognitive
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minic the ef fectd. ¥ foed gomposiian pscordigg tepne of claims 1 to 10, which prevents or

15 delay mitochondria dysfunction’s occurring during aging by modulating and/or

DO

regulating expression of genes linked to energy metabolism.

12. A food composition according to one of claims 1 to 11, which further

improves skeletal and cardiac muscle function, vascular function, éognitive function,

20 vision, hearing, olfaction, skin and coat quality, bone and joint health, renal health,
gut function, immune finction, insulin sensitivity, inflammatory pfbcesses.

13. Use of a combination being able to mimic the effects of caloric restriction on

gene expression, which comprises at least one molecule that stimulates energy

25 metabolism of the cell and at least one antioxidant, for the preparation of a
composition intended to prevent or restore age-related fumctional deficits in

mammals.

14. The use according to claim 13, wherein the molecule that stimulates energy
30 metabolism of the cell and in particular the energy metabolism of the mitochondria is
L-carnitine, creatine, fatty acids (mono and polyunsaturated, particularly omega-3

fatty acids), cardiolipin, nicotinamide or carbohydrate and natural sources thereof.
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17. The use according to any of claims 13 to 16, wherein the amount of said

molecule is of at least 1mg per kg of body weight per day, preferably from 1mg to 1

g per kg of body weight per day and the amount of said antioxidant is of at least

20 10.025 mg per kg of body weight per day, preferably from 0.025 mg to 250mg per kg
of body weight per day. =

18. The use according to one of claims 13 to 17, which prevents or delay
mitochondria dysfunction’s occurring during aging by modulating and/or regulating

25 expression of genes linked to energy metabolism.

19. The use according to one of claims 13 to 18, which further improves skeletal
and cardiac muscle function, vascular function, cognitive function, vision, hearing,
olfaction, skin and coat quality, bone and joint health, renal health, gut function,

30 immune function, insulin sensitivity, inflammatory processes.
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