WO 03/ 053166 PCT/ EPO2/ 13174 1 Food or pet food conposition containing

pl ant extract for bone health This invention relates to a human or pet
conposi t iwo Bos31aai nt enance of bone health or preventi onpcalipeyizavs on
and/ or treatnent of bone disorders. It also relates to the use 5 of the
conposition in the manufacture of a nutnitional product, a supplenent or a
medi canent; and a nethod of pronoting bone growh or for the maintenance of
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to estrogen 1 n bone. osphonat es” (such as al endronate,” risedronate 20
etc) concentrate in bone and are, to date, the nost effective inhibitors of
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pharmmaceutical agents are known for pronpting 30 hone growh in hunpn. For

exanpl e, WOPbemnaenticpdsagities develapefotp fdite, pAtsmantiggsomtive. Yor example,

15 estrogens block production of cytokines that promote osteoclast generation and
differentiation. SERMs (selective estrogen response modulator), are being developed
which provide benefits for bone health while reducing the risk of adverse hormonal
effects on breast or endometrial tissues. It is assumed that they work by a similar
mechanism to estrogen in bone. Bisphosphonates (such as alendronate, risedronate

20 etc) concentrate in bone and are, to date, the most effective inhibitors of bone
resorption. They inhibit a critical enzyme pathway, required for osteoclast activity
and survival. Calcitonin is a polypeptide hormone that inhibits bone resorption by
blocking osteoclast activity. New targets include blocking of the TNF receptor/ligand
family members and their signalling pathways, particularly of RANK/RANKL,

25 inhibition of bone-specific metalloproteinases such as cathepsin K or inhibition of

specific kinases.

Development of therapeutic agents stimulating bone formation has lagged behind
that of resorption. Some chemical or pharmaceutical agents are known for promoting
30 bone growth in human. For example, WO 9619246 describes a method for promoting
bone growth in a human patient by (normally intermittent not continuous)

administration of parathyroid hormone, PTH-related protein or an agonist for at least
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bone growh in a human patient by (normally intermttent not continuous)
adm ni stration of parathyroid hornone, PTHrelated protein or an agoni st
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WD 9619501, a pancreatic-derived factor inhibits the resorption of bone
and stimul ates bone cells to proliferate and increases the formati on of
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Summary of the Invention Accordingly, in a first aspect, the present

i nvention provides a conposition intended for the prevention, alleviation

and/ or tr ea;gﬁcl;ﬁc%lg%e@a&nﬁm&%@&n%émt ffdOhaveRBE pRARY by {12

manmal s, wh rrses as an active ingredient an effective 15 anount at
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Tar axacum and Anel anchier. Remarkably,. it _has now begen found that sge
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formation apgd JiSRRIdtsorddts iBhahpaance of bone 20 health or prevention

al l evi ation and’ or treatnent of bone disorders. The conposition according

to the invention can be used for the manufacture of a nutritional product,
a supplenent, a treat or a nedicanent intended for humans or pets. 25
Adni niiét er i Bymmeary ofdhedmventieBrpositi on according to the present invention,
results in an i nproved bone regeneration during fracture healing. It helps
to inhibit bone resorption. It also helps to increase bone fornmation and
bone mi ner alAce&@diigly, in dfirstngpent,ahe breaend ioynition peovpdesie dommwsitiesdntendedo, t hi s

ition hel . :
conmpositio forethg %refv%ntion, alleviation and/or treatment of bone disorders or maintenance of

bone health in mammals, which comprises as an active ingredient an effective
15 amount at least one plant or plant extract selected from the group conmsisting of

Taraxacum and Amelanchier.

Remarkably, it has now been found that some plants or plant extracts have a
particular positive effect on bone formation and repair, on maintenance of bone

20 health or prevention, alleviation and/or treatment of bone disorders.

The composition according to the invention can be used for the manufacture of a
nutritional product, a supplement, a treat or a medicament intended for humans or
pets.
25
Administering to a mammal a composition according to the present invention,
results in an improved bone regeneration during fracture healing. It helps to inhibit
bone resorption. It also helps to increase bone formation and bone mineral density
during growth and optimize peak bone mass. Also, this composition helps to
30 decrease bone loss, in particular bone loss associated with age in mammals. It
reduces risk of osteoporosis. Furthermore it helps to build cartilage in mammals, to
prevent osteoarthritis in pets or humans, which results in a better activity or mobility

of the individual.



30 decrease bone loss, in particular bone | oss associated with age in
mammal s. It reduces risk of osteoporosis. Furthernore it helps to build
cartil ageworsfsamal s, to prevent osteoarthritis in pets @cCThPorEnH74 whi ch
results in a better activity or nobility of the individual. WO 03/053166 3
PCT/ EPO2/ 13174 I n anot her aspect, the imvention relates to the use of a

pl ant or plant extract as described above, for the preparation of a
conposition intended for the prevention, alleviation and/or treatnent of
bone di sorders or maintenance of bone health in 5 mammals. It also relates
to the use dh amoflicarspast, mbaimferﬁtiohrlatatesam thessei dfegl pidao e, plha@r extthiet as
preparation i i nhihiting bone resorption. 10 It
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and/or mobility of pets or humans. In addition e I nvent1on provi

met hod § or tR@Nelsat nent, alleviation and/or 15 prophyl axis of bone

di sorder or maintenance of bone health in mammals which conpri ses

adm ni stering an effective amount of a conposition as described above. The
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m neral density during growh and optim ze bone mass, tréating or

preventing wm&@aﬁé@@gmomgw nm:@@dﬁglbl@h@mg@gemmsamtmn during fracture
heal i ng which conprises admnistering an effective ampunt of a conposition
as described above. It further relates to a nethod for the treatnent,

al I evi &t i on Iafither r¢laiephy ltiexuse of a phit @0 pldnblekirhd dsnieREiBedOdbové) RH@H@S
conprising the ste f feeding an individual, a 25 conposition as
descri bed al?B?P@rauPB #&r@ﬁ@mﬁp@w@@%@ dforimmaring aetiwasamorysekilityoefspets n
particul ar RBEREMhMASS associated w th age in humans and pets, conprising
the step of feeding an individual, a conposition as described above.

In addition, the invention provides a method for the treatment, alleviation and/or
15 prophylaxis of bone disorder or maintenance of bone health in mammals which

comprises administering an effective amount of a composition as described above.

The invention further provides a method of increasing bone formation, bone mineral
density during growth and optimize peak bone mass, treating or preventing
20 osteoporosis, stimulating bone regenaration during fracture healing which comprises

administering an effective amount of a composition as described above.

It further relates to a method for the treatment, alleviation and/or prophylaxis of
osteoarthritis in pets or in humans, comprising the step of feeding an individual, a

25 composition as described above.

It further provides a method decreasing bone loss, in particular bone loss associated
with age in humans and pets, comprising the step of feeding an individual, a
composition as described above.

30

Detailed Description of the Invention



30 Detailed Description of the Invention W 03/053166 PCT/EP02/13174 4 Wth
respect to the first object of the present invention, the plant or plant
extract w0 o03®bxes ed fromthe group consisting of Taraxac®eerawrd2/13174

Anel anchier. In a preferred enbodi ment, the plant or plant extract is
Taraxacum officinale 5 (common dandeli dn), Taraxacum kok-saghyz or

Amel anchi er ovalis, Anmelanchier alnifolia, Anmelanchier |aevis, Anmelanchier
arbor ea, ATRyiaNERh&RE tARleMrsCobjediUr thceiﬁ%‘r@it Snvehfi6n, F{ilé‘gfanésfg%ﬂ‘ agr-Pist he
invention may be fromany part of the plant source, e.g. eaves,
tubers, frubdleded fromttse grionp somitingf Fhermedn embdoiclmeohier.| eaves or roots of
Tar axacum speci es, or fruits of Anel anchier species, or a m xture thereof
are used. The plant or plant extract nay be in the formof a dried,

l'yophi |'i zednpXt pagérdd§ elnBadiffent, theOpIENABA pInt fextatiS iHeRRRALNE QRchbe source
of plant, or fresh plant, or enriched fraction obtained by Indrganic or
organi é sol (cemmaex dendelipen Tyrewsyy kakoswglvznon Heelwchied ovakie Ahadanchiar pl ant
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nutritional é3amplal anced food or pet food, a dietary supplenment, a treat or
a pharmaceutical conposition. 20 The plant or plant extract nmay be used

al one or in association with other plants such as chicory, tea, cocoa, or
wi th ot her b ' . : | Xl dant i ds rebiotic
Fiber s, ol utheaark oERIUE inbaRoinarhd B AY T ot bl S8R, £%
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conposition_nmay be a nutritjopnal conplete fornmula, a dairy product, a
chilled or T&Mmegugpasies %@% ,’”glgﬂﬁ(?le”agﬁﬂf’é@d’rrf BiFpre g‘@‘ﬁ?f arg ysed

repl acement Th@pfinfor gl ekirhQ@Mly RR3h 1R foPm ©P A dEel, 1988idzed extract of leaves,

roots and/or fruits depending on the source of plant, or fresh plant, or enriched

fraction obtained by inorganic or organic solvant extraction process known in the art.
15
The plant or plant extract according to the invention may be used in the preparation
of a food composition. The said composition may be in the form of a nuiritionally
balanced food or pet food, a dietary supplement, a treat or a pharmaceutical
composition.
20
The plant or plant extract may be used alone or in association with other plants such
as chicory, tea, cocoa, or with other bioactive molecule such as antioxidants, fatty

acids, prebiotic fibers, glucosamine, chondroitin sulphate, for example.

25 In one 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 a

nutritional bar or a confectionery.

30 Apart from the plant extract 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 example animal



30 Apart fromthe plant extract according to the invention, the nutritional
formula nmay conprise a source of protein. Dietary proteins are preferably
used as awemansHae®f protein. The dietary proteins nay bepramEPsuidiabl e
dietary protein; for exanple animl WD 03/053166 5 PCT/ EP02/ 13174 proteins
(such as mlk proteins, nmeat proteins and egg proteins); vegetable proteins
(such as soy protein, wheat protein, rice protein, and pea protein);

m xtures of fr.ee c hd’S such
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SUrce itable fat or fat m xtures.
Veget apl e fatu%e of earbétiyidiates adl aysomtdetodlfdte; for exanple soy oil, palmoil,

coconut oil, safflower oil, sunflower oil, corn oil, canola oil, |ecithins,
and the like. Animal fats such as mlk fats may al so be added if desired. A
source of %@i}?ﬁoﬁﬁ(ﬂ'i ulQeln@IQQ%da R doffoeNtter fat k@ preferabllyaprolides
preferably provi des out 40%to about 80% of the energy of the
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arabic, and fructool har.i [ 9cafd M nerals may be
i ncl uded i rPodiae hg‘?ﬁjg‘ingﬁ%f s]u%I} %’u‘?‘éu{lf%yg&ﬁl?%as%éﬁh&@ol rrget the appropriate
gui delines. One or nore food grade enulsifiers nay be |ncorporated |nto t he
nutritional formula 25 if desired; r npl artari

esters of mbnspuregnaf garbohydyate mayele aﬂ&@i q’f? ‘Hﬂg%aﬁlof %BH { f@%@ des.
Sim| 35 Ly Surlo%/f%lte)é Cositlab®, Bhodt 3! dfSRE SnétBY oPthe nutritional composition. Any

suitable carbohydrates may be used, for example sucrose, lactose, glucose, fructose,

corn syrup solids, and maltodextrins, and mixtures thereof. Dietary fibre may also be
added if desired. If used, it preferably comprises up to about 5% of the energy of the
nutritional formula. The dietary fibre may be from any suitable origin, including for
20 example soy, pea, oat, pectin, guar gum, gum arabic, and fructooligosaccharides.
Suitable vitamins and minerals may be included in the nutritional formula in an

amount to meet the appropriate guidelines.

One or more food grade emulsifiers may be incorporated into the nutritional formula
25 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. Vitamins and minerals may also be combined with the plant extract.

The nutritional formula is preferably enterally administrable; for example in the form
30 of a powder, tablet, capsule, a liquid concentrate, solid product or a ready-to-drink

beverage. If it is desired to produce a powdered nutritional formula, the homogenised



included. Vitam ns and mnerals may al so be conbined with the plant

extract. The nutritional formula is preferably enterally adm nistrable; for
exanpl e iwotobesFfiles m 30 of a powder, tablet, capsule, a |iPguiERODGNCENtT at e,
solid product or a ready-to-drink beverage. If it is desired to produce a
powdered nutritional formula, the honogeni sed WO 03/053166 6 PCT/ EP02/ 13174
mxture is transferred to a suitable drying apparatus such as a spray drier

or freeze drjer.apd converted.to p r. 97ddr{9f' ,

nutriti onaFn%Bﬁrr?)b%H?‘?Sg‘?’Feggtﬂﬁr Tl lea(ﬁﬁggkapgé@g%%gg?ggﬁ%@ togef%heff&\%\? th a
prebiotic fyplihdédiRrtelogotideRl y the m |k based cereal is an infant
cereal which acts as a carrier for the prebiotic formulation. In another
enbodi ment, a usual food product may be enriched with at |east one plant
or plant extract, accqrding.t . DI i: i FOthi @l
fernment ed ﬁ‘]ilaﬂl,‘)h%?r fénqi?gﬁﬂ%lrt’t Q nggﬁ%%éﬁﬁgﬁg%%g%ﬁ?gsﬂpgsnegtEglgl I%X?{(g,éhg_)re{ icle of
conf ect i oNgpysthdrokitkasrebisti@ forfieaionoPreterelslly che dhilkehased gercalaisaningst i onery
bar, breakfast cereal flakes or bars, .drinks, mlk powders, soy-based
products, resreahivhichiastshsacarrios fgdhe pebigtic FmYp % nal  suppl enents for
clinical nutrition. 15 The amount of the plant or plant extract in the
conposition may vary according to the plant source and its utilization. In
a pref er r ednembodi smbbdinent, efubiaifent podittynajoleenrishediwithiat legst ane nlayst

about 1 ng, and nore preferably from1. to Ony._of. . th ! | ecul e
per day. | reraiantesiast areereingdo %@%\Prﬁﬁ@imqigﬁté?n@g s"i'I.1?’oan%(r:rclf)l§1¥{:J§1J|1 ir?:ﬁlrllggat

| east ;an e [ freshO chamiedlmids Aeserdrhadfetioney, fon aanpioant
suffi é?ent &Jéﬁgﬁth?e@%&tﬁﬁgﬁ 2 fn%Iect in an individual .can be prepared.

e desired e
Thi's conposivdedmr mmpetercdabevairiget » confectioneay bap dyedlfast cereal flakes £ paLs
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further contalifofAsipRbeRbbrekfichl @ntigod.hat are suitable for delivering
t he respective 25 active nolecule of different nature to the target tissue.
The kind of the
15 The amount of the plant or plant extract in the composition may vary according to
the plant source and its utilization. In a preferred embodiment, an efficient daily dose
amount is of at least about 1 mg, and more preferably from 1 mg to 200mg of the
active molecule per day.
In one embodiment, a pharmaceutical composition containing at least an extract or
20 phytochemical as described above, in an amount sufficient to achieve the desired
effect in an individual can be prepared. This composition may be a tablet, a liquid,
capsules, soft capsules, pastes or pastilles, gums, or drinkable solutions or emulsions
a dried oral supplement, a wet oral supplement. The pharmaceutical composition will
further contain carriers and excipients that are suitable for delivering the respective
25 active molecule of different nature to the target tissue. The kind of the
carrier/excipient and the amount thereof will depend on the nature of the substance
and the mode of drug delivery and/or administration contemplated. It will be
appreciated that the skilled person will, based on his own knowledge select the
appropriate components and galenic form.
30
The plant or plant extract according to the invention may be used in the preparation

of a pet food composition. The said composition may be administered to the pet as a



carrier/excipient and the anount thereof will depend on the nature of the
substance and the node of drug delivery and/or adm nistration

cont enpl awed3/ositeevi | | be appreciated that the skill ed persarerae/idiz4 based
on his own know edge sel ect the appropriate conponents and galenic form
30 The plant or plant extract according7to the invention nmay be used in the
preparation of a pet food conposition. The said conposition nay be

adm ni stered t : /.0 JiGH ﬁg)lpéqg@dlt to
its nornal S&PB%H%B ?gﬁﬁ%n%%%gglﬁfﬁoﬁ&ﬁ&?% tiona (%{a(ﬂzlg#fz)lﬁlgte pett f dod,

and more praidemabd yrdferably inymolcyooaloric pet fdododt miay aiwybalasghatreaceutical

phar maceutical conposition. 5 The plant or plant extract nay be used al one
or in assoctomRAsHIOR t h ot her plants such as chicory, tea, cocoa, or with
ot her bi oactive nol ecul e such as antioxidants, fatty acids, prebiotic
fibers, glucosam ne, chondroitin sul phate for exanple. Preferably, the pet

f ood cenmposThd plancantlantretrationdy B @bdtabor®. & iy associatign plithratler pdants s@hgr am of

dry pet food faor a 15 kg dog; d 0.Q001 to O. of dr |.ant e ram of
wet pet foo® FFOTY> 18 K angf. W‘all‘ﬁé)ﬂilﬁﬁ%l?ato:;ugﬁﬂqﬁﬁ&é%ﬁbc?‘e%eﬁjﬁlg%(ld%%%ﬁfaﬁ%
conposi tion, 4§¢ Bféiiicf’clﬂz fierd, 'gﬁlcbfhyrﬁﬁé,icﬁand}amnt&alphm fopvEas, dried form a

treat or a wet, "chilled or 'shelf stable pet food product. It 15 may be

chilled or provided as a shelf stable product: These pet foods may be
produced by

s, kngwn in the art..The pet \ [ ontain
a prebioti c?pegééﬁl?léfbﬁlﬁ’tﬁ’eé r}?‘r‘?@fo&%‘?oﬁg’rﬁnscﬁ":rms %3%81? R?Ii tggﬁ gd}gdég??tlﬁh§g?rc
exanmplg a lg%shai Stabby (Gl 15 kd Beg;aamuno0iofo @i ebdfodryplims A& gram gt f ood
is preferably | ess 'than 10% by wei ght. For exanple, the prebiotic may
conpri se abwet p@ .fa0d fos adiydigtdoBos by wei ght of the pet food. For pet foods
whi ch use chicory as the source of the prebiotic, the chicory may be
included to conprise about 0.5%to about 10% by wei ght of the feed
m xt ure; norge pueftRmaly Yoapletd pet ¥oddcomposition according to the invention may be

in powdered, dried form, a treat or a wet, chilled or shelf stable pet food product. It
15 may be chilled or provided as a shelf stable product. These pet foods may be
produced by ways known in the art.

The pet food may optionally also contain a prebiotic, a probiotic microorganism or
another active agent, for example a long chain fatty acid. The amount of prebiotic in
20 the pet food is preferably less than 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 source of the prebiotic, the chicory may be included to comprise about
0.5% to about 10% by weight of the feed mixture; more preferably about 1% to
about 5% by weight.
25
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; 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
30 probiotic micro-organism; preferably about 1% to about 6% by weight; for example

about 3% to about 6% by weight.



about 5% by weight. 25 If a probiotic mcro-organismis used, the pet food
preferably contains about 104 to about 1010 cells of the probiotic

m cr o- or ganiosises gram of the pet food; nore preferablyprab@Epn2/1064t 0
about 108 cells of the probiotic mcro-organismper gram The pet food may
contain about 0.5%to about 20% by weight of the mxture of the 30
probiotic mcro-organism preferably about 1%to about 6% by weight; for
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in a gel orgdalipy. hsictatshaliumets, thelneay tesmcisslatefhaseayskpprovided yn pewdaged
units may be provided together with g}mainme I n. mul ti -

. I '
use W th a fesnrangeackagedip sgrUnciioB Y HgSPa" %Ffog{ %EPPU&’F%R‘[EJ ?‘I ‘tﬁ‘ﬁp"%ﬁgs ror
anount of p btr??’?ﬁa§ Qf %ﬁmﬁﬂ@fﬁgggzggy cditfinRigtexti@cte RcdirBing thaReinvenaibn,ef f ect

will depen € size 0 ] the type of pet, and age of the pet.
Howeven, anmayienpacked it kachpstinfopewdes forovirde ageladt Ypidrasuiberotuiblsut 0. 5

to 5 g of dry plants per kg of . body.wei ght, wo S b te for
dogs and cagdrien d heg i eﬁ?@feg\‘ P?F&ageiﬁidlénﬁdﬂ%abéopmé{%&legré#l%eﬂ%gx ?‘oaglélggfﬁg@t f ood
conposi tion,as, desfiifieSdacks for use with a main meal or treat, according to user

instructions.

15 The amount of pet food to be consumed by the pet to obtain a beneficial effect will
depend on the size of 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 0.5 to 5 g of dry plants per kg of
body weight, would usually be adequate for dogs and cats.

20 Administering to a human or animal, the food or pet food composition as described
above, results in an improved bone regeneration during fracture healing. It helps to
stimulate bone formation and bone mineral density during growth and optimize peak
bone mass. In particular it may provide an optimal bone growth during childhood for
humans or pets. This food composition helps to prevent bone loss, in particular bone

25 loss associated with age in mammals or bone loss associated with long term
hospitalization. It reduces risk of osteoporosis. Furthermore it helps to build cartilage
in mammals, prevent osteoarthritis in humans and pets, which results in a better

activity or mobility of the individual.

30 The following examples are given by way of illustration only and in no way should
be construed as limiting the subject matter of the present application. All percentages
are given by weight unless otherwise indicated. The examples are preceded by a brief

description of the figure.
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g/ m) : P. Hxagples 5 Exanpl es Exanple 1 : Effect of Anel anchier and
Tar axacum speci es on bone formation 10 Extracts of the plant species
Amel anchi er and Taraxacum were tested for their potential to induce bone
formati on oEximpient i EffectoftpadantiarandBirexicins speeies wptiong Sorsatioepar at i on
of extracts for screening assays: 20 The ground plant nmaterial is defatted
wi t h hexane then extracted with a mxture of alcohol and water, with
differgnt pﬁhgfc% %9%? ‘{‘Bs#)@éleéc AN HRIIeP DAY aiakeSer ahky testid For50ar The
an

al cohdl’s ¢ e meth al cohols, giving the extract 1 a.
potential to 1nduce bone formatlon or inhibit bone resorption.

Materials and methods

15 Preparation of extracts for screening assays:

The ground plant material is defatted with hexane then extracted with a mixture of
alcohol and water, with different percentages of water from 10 to 90%, preferably
with 50%. The alcohols can be methyl or ethyl alcohols, giving the extract la.
20

On an aliquot of the residue of this first extract, an enzymatic hydrolysis is carried
out with o and P glucosidases. Enzymes can be replaced by acidic conditions. The
operation may be done under mild conditions (room temperature) or through reflux
with different acid concentrations. The aqueous hydrolysed phase is extracted with a

25 non-miscible solvent, preferably ethylacetate to give the extract 2a.

The extract can be dried, freeze-dried or supplied as a liquid form.
In some cases, polyphenols can be discarded through a polyvinylpolypyrrolidone
(PVPP) treatment, avoiding artefact with the screening assays.

30
Following the extract preparation, each extract was weighed, redissolved in dimethylsulphoxide
(DMSO) to a final concentration of 20 mg/ml and stored in aliquots at —20°C. This was used as a

stock solution and was subsequently diluted in media for each assay. A range of doses was tested in
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dried, freeze-dried or . i | . ChUsl : i
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subsequent I% SOPEIYTIYORRETA for each assay. A range of doses was tested
in WO 03/053166 10 5 PCT/ EPO2/ 13174 the assay systens. Subfractions were
prepared by fractionation on reverse phase silica ,gel .cartri it h

el ution by BMPv2hicifersse owspyi-rige gty ¢hyfhe gar?@tsf%%srﬂe@?%w%&wd%%ﬁy@s

| uci ferase assay. - Jhe h V] eifdrhstedemusi A 2T3
cells contcé’lnﬁql%lagtﬁg EW% r&%lﬁ%%eé&g%gié% %&gﬁwlﬁftﬁggg to thg | uci f erase
gene. An iipefeas® ludifdrbed doeiviap i aall Tysateyrdfiects alnlingrgasatin BMRB premetein

increase in BMP-2 pronpter activity. The . ext ts wer SS d an
initial dilagtivey. dhe 1odragisnivegi aSaeyefoaty g dﬁ“]i“a{ gﬁﬂ%"%(?&ﬁopo”g@ 8}%&1% BVP- 2
pronoter act.ivity was ur i LWEssAst 'éﬁrﬁ]}g’ in
cel | &%t rac“ﬁlbl.uo@gtdiog&tg bo# “ﬁf@l gﬁ%ﬁ%?%é%??%ﬁ\g d‘lv afrngxacuﬁ?}ﬁﬁe?ci nalis

gave si gni f e alifpRsiabiivi® infc@B ekfirsctd. n stimul ation of BMP-2 expression
(Tabl e 1) 15 Latin naneEnglishpartconcActive extract/n

Extracts of Amelanchier ovalis and Taraxacum officinalis gave significant positive

results in stimulation of BMP-2 expression (Table 1)

15
Latin name English part conc Active extract/m®
name pg/ml
Amelanchier service fruit 10 MeOH/water/219
ovalis berry
Taraxacum common leaves 50 ethylacetate/750/2034
officinalis dandelion and subfraction 2035

Extracts of Amelanchier ovalis (P.E. 219 (MeOH/water)), and of Taraxacum
officinale (P.E. 750 (ethylacetate)) were further tested in a human periosteal
/preosteoblast cell line, hPOB-tert for their ability to induce the endogenous

20 expression of BMP-2.

The validation of this assay was performed with statins as a positive control. At
confluence, cells were incubated with 0.5 pg/ml Lovastatin or with the plant extracts
(10-50 pg/ml) for 24h-48h. Total RNA was extracted with TRIzol Reagent (Gibco).
25 10 ug RNA were reverse transcribed using the 1st Strand cDNA Synthesis Kit
(Boehringer). BMP-2 cDNA sequences were amplified for 35 cycles at an annealing
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35 cycl es apafiq@AGRIn Qui iﬁ%i@ﬁ%@p@%@i%m IrhadeS BRRIAtURR Of 55C
usi ng specific oligonucleotide priners (5 :TT GCTCAGCATGTT;

3' : CATGT TGCATGI{HEIGTEadsAyith ROR aphadediespingresns epar at ed by agar ose gel

el ectrophoresis and detected by ethidium bronm de staining. Quantification
was performed using NIH I mage Software and 5 normalizing results with
Actin as hoggegitkeepi ng gene. Results : For Anielanchier ovalis (ext conc
10 g/m): induction of BMP-2 by 1.5 fold. 10 For Taraxacuin officinale
(ext conc 50 g/m) induction of BMP-2 by 2.0 fold. Exanple 2 : Effect of

Ani el anchi er, and Tar axacum. speci es .an bone .r esor pt i The apklity of the
extracts pr iﬁﬁggﬁy‘ﬁzﬁﬁeﬁ%&gﬁ}f eo1° @&%@}ﬂfﬁ?‘ﬁmﬁﬁﬁff%% ?gy’\fs %11 “stinul at ed
bone rgsor p ?ﬁ%ﬁﬁ (Rt e S0eREAIpIndRa draapRtbenodsigay. Each
extrac?ﬁms@gggg}é@%aﬁfﬁg itsegapaci ty E%Iﬁfﬁﬁll bit bone reso}%ti on at 10 g/m
Extracts of fruits of Anelanchier alnifolia (10 g/m) (P.E. 734

(ethylacet a&i?a)m[wg rze Effect of Amelanchier and Taraxacum species on bone resorption

The ability of the extracts prepared as in example 1, to inhibit IL-1 107 My
15 stimulated bone resorption was assessed in the neonatal bone resorption assay. Each

extract was assessed for its capacity to inhibit bone resorption at 10 pg/ml

Extracts of fruits of Amelanchier alnifolia (10 pg/ml) (P.E. 734 (ethylacetate)) were
able to inhibit IL-1 induced bone resorption in the murine calvaria assay ( R.J.
20 Murills, "In vitro Bone Resorption Assays" in Principles of Bone Biology (Academic
Press) 1986, chap. 90). This effect was confirmed in a second bone resorption test,
namely the pit assay using rabbit bone mixed cell cultures on bovine bone slices
(Tezuka K., et al., 1992, Biochem. Biophys. Res. Commun. 186(2):911-7 and Lorget
F., et al., 2000, Biochem. Biophys. Res. Commun. 268(3):899-903) . Resorption pits
25 are visualized by staining for TRAP (tartrate resistant acid phosphatase) positive

cells and counted.

A comparison of activity of the extracts at 10 pg/ml in the two assay systems is
shown in Figure 1.

30
Example 3: Dry pet food
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10

This dry dog food has a positive effect on bone and cartillage health and increase

their mobility.



1. A food conposition intended for the prevention, alleviation and/or
treatment of bone disorders or maintenance of bone health in humans and
pets, whiwb 03/081n6pri ses as an active ingredient an effectiPce/Eopuwir4 of at
| east one plant or plant extract selected fromthe group consisting of
Taraxacum and Anel anchier. 2. A conposiliion according to claim1, wherein
the plant or plant extract is selected fromthe group consisting of
Taraxacum Qfficinal e (comon dandelion), 10 Taraxacum kok-saghyz,

Anel anchi erC18U | s, Ainelanchier alnifolia, Anmelanchier |aevis,

Anmel anchi er arborea and Anmel anchier asiatica 3. A conposition according to
claims 1 or 2, wherein the_ plant or plant extract is. from, eaves or roots
of Taraxacumlspebifees casppgsitipnygtegde %%E‘}‘W‘Aé‘rtlogp@iqvé@élfm &pd)gr i %m?ﬁnit ure
thereof. 4.,/ GOMAOSckOr ARGAALRY 5O bBRE 1RAIE! 1Al Hmdnst Snd petWhanigem the
pl ant extract P YUSEG alone or 1n association with ot her plants such as
chicory, teampeRenas aactivetingredichiean bifectiveianeunb e eluleast oue iplang or plant
antioxidants, fatty acids, prebiotic.fibers, 20 glu o§am' ne or chondroitin
sul phat e. 25tragt ssleched desym Hsi SrowpcoRsistingP rf”é’“&ﬁiea%c?f‘f”&ﬁ W to 4, which
isinthe formof a nutritionally bal anced food or pet food, a dietary
suppl enent, a treat or a pharmaceutical conposition. 6. A conpositjon
accor di ng t o ZneAafongloaitive accerding, towtlpieh 1hathseein dhe plapt ge RlAnhEXBACtdST i ng

fracture healing, helps to increase e formti.0on i
density durﬁe}‘?ﬁteg'r @W?lh&ﬁrﬂo%tcwﬁl%gpoggﬁw%%cgm & Zglng?pfcggg%@lr g%lé({eé ngﬁe | oSS,
in panpi cul a1,,b008, 1883880 UnRIARHE tdvaBgedinBlantivensitfolinetseldnchiert ood

conposition according to one of claims 1 to 6, which helps to build
cartil age ihehnnhndanthisratBorep@nddmgkmekier asiatear/ EP02/ 13174

3. A composition according to claims 1 or 2, wherein the plant or plant extract is
from leaves or roots of Taraxacum species, or fruits of Amelanchier species, or a

15 mixture thereof.

4. A composition according to one of claims 1 to 3, wherein the plant extract is
used alone or in association with other plants such as chicory, tea, cocoa, or with
other bioactive molecule such as antioxidants, fatty acids, prebiotic fibers,

20 glucosamine or chondroitin sulphate.

5. A composition according to one of claims 1 to 4, which is in the form of a
nutritionally balanced food or pet food, a dietary supplement, a treat or a

pharmaceutical composition.

25
6. A composition according to one of claims 1 to 5, which helps bone
regenaration during fracture healing, helps to increase bone formation and bone
mineral density during growth and optimize peak bone mass or to decrease bone loss,
in particular bone loss associated with age in humans or pets.
30

7. A food composition according to one of claims 1 to 6, which helps to build

cartilage in humans or pets.



8. A food conposition according to one of clains 1 to 7, which helps to
prevent osteoarthritis in humans or pets, which results in a better
activity woogokdlthé ty of the individual. 5 9. Use of a pl act/Ero2/s31pd ant
extract selected fromthe group consisting of Taraxacum or Anel anchier,
for the preparation of a food or pet faded conposition intended for the
prevention, alleviation and/or the treatnent of bone disorders or

mai nt enance of bone health in humans or pets. 10 10. The use of a plant
extract selected fromthe group consisting of Taraxacum or Anel anchier,
for the prepag.atAd@sodéorapdshingl acordiiz tb one of dajpusi ta Brwhielt belpetd provins| p
bone regenaration during fracture healing, .increase bone for i on,and bone
mneral  destgoasthidtiy BB QL PeEn &’ lieﬁlﬁﬁén tep 3G 1%o§sm%l?r}ﬁ{yoof;tg rease
bone | oss, 'hﬁivicﬂur%l particul ar bone | oss associated with age in humans or
pets. 11. The 'usé ‘of a pl ant or a plant extract selected fromthe group
consi ssing of Taraxacum or Anel anchier, for the preparation of a food or

pet food conposition _ intended for preventing .ot alleviatin y.Fpt ons
of osteoartri¥isUsh haBifgt oF 2 § é’f‘gﬁ‘ﬁi W{lﬁcg%‘l ﬁ&mag}e’l %ri%ﬁlb %)r?giggrrlgr?'rfgi lity

of the indiyidual,., L2405 cHer Bf 1 plepitbti®Xbf adbod et pet RBdfdoaipoksitengr oup
consisting o araxacum or Anel anchier, for the preparation of a food or

pet food compasied ifon thenprenehsionhellgyiation angyqrathe dreefmey of bong disarders Orpet s .
25 13. The usge accor d'tn%e Olﬁll'ai m 9anorr 1eS wherein the conposition is as
described PATGHEOET ofhole hgal ip Quelany 9r DS ot 1o of treatnent, alleviation

or prgyention of bone disorders or 30 nmaintenance of bone health in humans
or pets, which conprises adnmnistering an effective apoun{_of a

conposi tion at@ole nee ofn W extract|saleptgd fropwths SrapNp QTP Y6 PEYEPIY) 13174

15 Amelanchier, for the preparation of a food or pet food composition intended to help

bone regenaration during fracture healing, increase bone formation and bone mineral
density during growth and optimize peak bone mass or to decrease bone loss, in

15 particular bone loss associated with age in humans or pets.

11. The use of a plant or a plant extract selected from the group consisting of
Taraxacum or Amelanchier, for the preparation of a food or pet food composition
intended for preventing or alleviating the symptoms of osteoartritis in humans or

20 pets, improving activity and/or mobility of the individual.

12. The use of a plant extract selected from the group consisting of Taraxacum or
Amelanchier, for the preparation of a food or pet food composition intended help to

build cartilage in humans or pets.

25
13. The use according to claim 9 or 12, wherein the composition is as described
in one of claims 1 to 5.
14. A method of treatment, alleviation or prevention of bone disorders or
30 maintenance of bone health in humans or pets, which comprises administering an

effective amount of a composition according to one of claims 1 to 5.



15. A nmethod of increasing bone formation, bone mneral density during
gromh and optim ze peak bone nmass in humans or pets, conprising the step
of feedi ryoaw/0531n@i vi dual , a composition according to anyPofi/EPhALITB4 1 to 5.
5 16. A nethod for the treatnent, alleviation and/or prophylaxis of
osteoarthritis in humans or pets, conptising the step of feeding the

i ndi vidual, a conposition according to any of clainms 1 to 5. 17. A nethod

of treating ons5peHRMHIINT iRGEARROERRI BrmARAPHbE Meherd AeAMiSt ®iringgerawth 10
effective anount of a conposition according to any one of clainms 1 to 5.
18. A net hodndoptmizepeakibege buwein kipansrartietsh cawpripiys theagiem pé ferding a1y,

conprising the step of feeding an.individdal, a food conposition according
to any of &t Ylﬁgaeliaf%rn%(.)sni%l%§9rﬁ}ilg#8taﬂ88¥§]1ﬁn&segoe§isi ng bone loss, in
particul ar bone | oss associated with age in humans or pets, conprising the
step of feedi ng the individual, a food conposition _ according to any of
clains 51 to 5.162@ method for the treatment, alleviation and/or prophylaxis of osteoarthritis in

humans or pets, comprising the step of feeding the individual, a composition

according to any of claims 1 to 5.

17. A method of treating or preventing osteoporosis, comprising administering an

10 effective amount of a composition according to any one of claims 1 to 5.

18. A method of stimulating bone regenaration during fracture healing,
comprising the step of feeding an individual, a food composition according to any of
claims 1 to 5.
15
19. A method of decreasing bone loss, in particular bone loss associated with age
in humans or pets, comprising the step of feeding the individual, a food composition

according to any of claims 1 to 5.

20



