WO 03/ 053167 PCT/ EPO2/ 14120 Conposition for pronotion of bone growth and
mai nt enance of bone health The present invention relates to a conposition
for mai ntwoanoss16f bone health or prevention, alleviatiorCarEPbI412¢ eat ment
of bone disorders. It also relates to the use of 5 the conposition in the
manuf acture of a nutritional product, a supplenent or a nedicanent; and a
net hod of pronoting bone growh or for the maintenance of bone health,

whi ch conpr Ceafpaitionios peomotioniof bohegtawih sdousintafanct ef bomplosilth on.
Background of the Invention 10 Heal thy bones require effective bone

renmodel | ing invol ving an equilibrium between bone formation and

resor pti on. ThBgroln ndhREARTReALPE a Wit G6P ARAHRRRE of HBAO RO Rr
rendering its i'rnhibition a primary therapeutic objective, therefore nost
phar maceut i pedventgmn tleviateonedndperdreatmaid b€ pomw disadens- it @ebsorrplates ¢o thearseetanpl e,
15 estrogeng bl ock productj on offc tokifnes ,L;Eat pr og{tite ostegcl ast
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whi |l e reducing the risk of adverse hornonal~ effects on breast or

endonet ri al healths wduch domprisesaduimisteringan effeetivevondunt pf thegiomipositionmechani sm
to estrogen in bone. Bisphosphonates (such as al endronate, risedronate 20
etc) concentrate in bone and are, to date, the nost effective inhibitors of
bone resor pacREroublat théveintioa critical enzyme pathway, required for
osteocl ast activity and survival. Calcitonin is a polypeptide hornone that
i nhi bi¥ds bone resorption by blocking osteoclast activity. New targets

i ncl ude bl ogki t F i . f.anm d '

i gnai 11 g paenie St el aRrebBhe okl tina iy B RET AR shiieh

bone- speci f bendrgbahitivpr ad iresassiions Ubstaborgatdivepss rrk due ton iidoeédsed rbont

speci fic kinases, Devel gpnent, of .t herapeutic agents stinulati ng bone
formati on h&SOrRige denderns dts iphibitioes ﬂ’é‘él%ﬂr}’)tﬂil%weu@ﬁr?gle@ﬁé‘?ﬂ glelqyp most

phar maceut i 3 no p in :k i n. For
exanpl e, V\D‘bg%llga%g‘gﬁ%ég% Pﬁés&\%{/ei te%ogp;%#é’prg%em%%u% b %{é&\é\?grvwah(a?ﬁm% human
patients by iestragens thleskt padinictions tof adyitakinesf thatpatihyteopsdeoclast 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 intermittent administration of parathyroid
hormone, PTH-related protein or an agonist for at least one month. In WO 9619501,
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Hor mone, PTHrelated protein or an agonist for at |east one nonth. In WO
9619501, CONFI RVATI ON COPY WD 03/ 053167 PCT/ EP02/ 14120 2 a
pancr eat iwodansaier factor inhibits the resorption of bonePam@prsyi4rd at es
bone cells to proliferate and increases the formation of bone. A mgjor
recent breakthrough has been the denonsiration of the role of bone 5
nor phogeni ¢ protein 2 (BWMP-2) as a key pl ayer in stinul ation of bone

formation and that stat, effectjve dr chol,e ower i

b ough | ik IPETCBRE R IoREet SRS By AeEaa of bastgne HOTLSrL bR T
partly md't@kﬂﬁﬁlf&ﬁté qli'ﬁ'éréé%@s e Mo o-legne del i very of reconbinant BVP-2
has been sho uce bone or cartilage formation. In US 6150328, a
met hod for the |nduct| on of bone and cartilage 10 formati on conpri ses
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growt h f adharstating ¢effasive dmgmf@r ¢hokeste@pi-lpwerng fhroy @fghetﬂsterol

(TGF-(3), fibroblast GFs.15 e
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al so due to possible effects on other tissues, Cene therapy bejgﬁ%
ation
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be of interest to provide a sa efficient, nutritional onpt e
bone gr owt PTAABODFLHeEnto thyuse f §P% e BrorRhogaRic RIS, ‘Eﬂl"?ﬂ"s“%s%? %‘@P@t in

manmal s.  SWETAL Y. Almbie gﬁ@ﬁgﬁg Whﬁ@h&ﬁlm}; Ninghdbiitlodt to BVIRE, tgrowite

present inventlion provides a c osition 1 ntended
factors such as insulin-like GF (IGF -1), transforming GF-p (TGF-), fibroblast GFs

15 (FGFs) are under investigation as local therapies in the healing of fractures and bone
defects. However, systemic administration is problematic due to the metabolism in
the intestine and also due to possible effects on other tissues. Gene therapy is being
proposed as one option. The alternative is to target osteoblast regulation of their
production by dietary or pharmaceutical regulators of their gene or protein

20 expression.

Although these chemicals and pharmaceutical compounds have been proved for the
treatment of bone disorders, it would be of interest to provide a safe, efficient
nuiritional way to promote bone growth and prevent, alleviate or treat bone/joint

25 disorders in mammals.
Summary of the Invention
Accordingly, in a first aspect, the present invention provides a composition intended

30 for the prevention, alleviation and/or treatment of bone disorders or maintenance of

bone health in mammals, which comprises as an active ingredient an effective



30 for the prevention, alleviation and/or treatnment of bone disorders or
mai nt enance of bone health in manmal s, which conprises as an active

i ngr edi erwoan/oefibecti ve WO 03/ 053167 PCT/ EP02/ 14120 3 ampamtEPoi/1400 | east
one plant or plant extract selected for its ability to induce bone

nor phogeni ¢ protein expression. Remarkaply, it has now been found that sone
pl ants or plant extracts have the ability 5 to pronote bone growth through

regul ati on of endggenous grow h factors i.n bon r. cartilage,tissue. They
hade ¢ he aBQEE) of 8t 1SR HERn R HOTEH EgT: B ds b ABHCeRg: o and
on | ocal b?ﬁ@rﬁﬁ%nﬁ@ﬂ%?e%exﬁ?@sﬁﬂ has a positive effect on bone formation

, O |

and repair nt'enance "'of bone health or prevention, alleviation and/or
treatment of bone disorders. 10 The conposition according to the invention

b i fact f triti | duct |, ement ,
Creat ora hrskaent hrs ran et e Hp BepBRr S v YRR " o 2
i ndi vidual g pfQR6te HRHP @dvth IoBSIE RIpHialBn 0P chdteR6@SGBwth fabKeNn Bihe dresul t's

in an inproved bone regeneration during fracture healing. The present
conposi t i orcaftilagentéssutThey have tha lability tobpdiecerbone mparplggenictProEINBXPERSSIOACr ease

bone formation and bone.m neral densi urin .1 peak
bone mass. meV?o%n%t%qgc%q&’SBe 818?%’8&6{@ gﬁxﬁ?gl?aﬁsa ng g%&%ﬁi@%@%?%@@? in
particul ar Janrepdifes RinRESRE 0dbesk Méalth od@eevientiorm alteviatiod ind/dretreimen hel ps
to maintain bone mass with age and reduces the risk of osteoporosis.

Fur t her nor efibongdispelerse buil d cartilage in mammals, to prevent
osteoiat{thritis in pets or humans, which results in a better activity or
nmobi ity of the individual. 25 In another aspect, the invention relates to
t he use of Enept@npositiornagoddihg &x theanrivestidreciretle sed it fied maabfaciury of @

stimul at e bone norphogeni ¢ proteins and/or inhjbit bone sorption, for
the prepar utons Péo‘g’GFrﬁ’o@}PP genh i By & B}egpﬁ@e%nﬁpgﬁcgﬁ%rglug?argo‘?{e
pets.
15 Administering to an individual a food composition according to the present

invention, results in an improved bone regeneration during fracture healing. The
present composition further helps to inhibit bone resorption. It helps to increase bone
formation and bone mineral density during growth and optimize peak bone mass.
Also, this food composition helps to decrease bone loss, in particular bone loss
20 associated with age in mammals. It therefore helps to maintain bone mass with age

and reduces the risk of osteoporosis.

Furthermore it helps to build cartilage in mammals, to prevent osteoarthritis in pets
or humans, which resulis in a better activity or mobility of the individual.

25
In another aspect, the invention relates to the use of a plant or a plant extract selected
for their ability to stimulate bone morphogenic proteins and/or inhibit bone
resorption, for the preparation of a composition intended for the maintenance of bone
health in mammals and for the prevention, alleviation and/or the treatment of bone

30 disorders.



health in manmal s and for the prevention, alleviation and/or the treatnent
of bone 30 disorders. WO 03/053167 PCT/ EP02/ 14120 4 In addition, the

i nvent i onrwproawszes a nmet hod of prevention, alleviation ana@CarEPor/t-gad ment of
bone di sorder or mai ntenance of bone health which conprises admnistering
an effective anount of a conposition as4descri bed above. 5 The invention
further provides a nethod of increasing bone formation, bone m neral

density durjn and o timze. peak eat | r venting
oSt eopor osi fé" Qg@ E\lf % payd e?a]{"le@rquur |pﬁégve1‘l{1 ﬁlilg'i%lé’gl F‘h‘g"’im. ch
conpri ses ﬁéﬂﬁnehtsto@*rb&gs Asoeddre6t invAntdnatest opfbo@ecxams'v&m@n cefpdigsLr i bed
above. 10 It further relates to a nethod for the treatnent, alleviation

and/ or pr opdmigjstesingfan effecivmamentiof s compemtion agdpspbadiabaNe, conprising the
step of feeding an individual, a conposition as described above. It
further provides a nethod of decreasi ng bone loss, in particular bone |oss

15 asseci atekk idveftiGOfiriber ProvRIZS aGhietiRRl 6f incrRaFing bbﬁkgfdrimausﬁ &pneih@edi ng
t he indi vi dual a conposition_as descri bed above. Detailed Description of

the |nventi &msBy-qying rgeyiicangd ooptHeize sk Befc dRasss tlt@ﬁté%r(ésemveliltmgentu on,

h I
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nmor phogeni Cadmmimrmg@npaff%avmﬂnamd olﬁayomposlhm ad)@esentbec}ahoeaor ptive agents.
25 In a preferred enbodi ment, the plant or plant extract is fromany part
of the plant source e.g. leaves, tubers, fruits, seeds, roots, grains,

enbr ng or et'l#t E@%o a 136th Hlf@mheofreeﬁfn@ﬂtt a?lé%'é a@Mr Deopt latxﬁeof orm of
e | yophi |ze

a dri extract of leaves, roofs and/or fruits dependlng on
the source odtequirthnitis m)petfs ragg hn plisxats, compssing (ﬂlmstep fof Siesdimgnamindvidiad, by

i norganic or organic s xtraction process known in the art. 30 The
pl ant or pl %Wp%;tﬁnaist eisgnetéeglagfﬁ’%d for its ability to inhibit bone
resorption and/ or

It further provides a method of decreasing bone loss, in particular bone loss
15 associated with age in humans or pets, comprising the step of feeding the individual,

a composition as described above.
Detailed Description of the Invention

20 With respect to the first object of the present invention, the plant or plant extract
according to the invention contains phytochemicals having an anabolic potential
through induction of bone morphogenic protein expression and may further be anti-

resorptive agents.

25 In a preferred embodiment, the plant or plant extract is from any part of the plant
source, e.g. leaves, tubers, fruits, seeds, roots, grains, embryos or cell cultures. The
plant or plant extract may be in the form of a dried, lyophilized extract of leaves,
roots and/or fruits depending on the source of plant, or fresh plant, or enriched
fraction obtained by inorganic or organic solvent extraction process known in the art.

30
The plant or plant extract is selected for its ability to inhibit bone resorption and/or

induce bone formation, in particular it may be selected from the group consisting of



i nduce bone formation, in particular it nmay be selected fromthe group
consi sting of WO 03/053167 PCT/EP02/ 14120 5 Lindera, Artem sia, Acorus,
Car t hamuswoO@azsars7 Cni di um  Anel anchi er, Curcuma, Tar axac®cI/ERppes1o6,

Juni perus, Prunus, Iris, C chorium Dodonaea, Epinmedium Eriogonum Soya,
Ment ha, Cci num thymnmus, Tanacetum Pl antsago, Spearm nt, Bixa, Vitis,
Rosemari nus, Tanacetum Rhus and Anet hum It may al so be a mushroom 5 In.

a nost pref Eiﬂfd@ﬁz mkzﬁeﬂkoﬂuﬁ @E%lzﬁﬁﬁsa%dr%z im0tz %ﬁ[e? Eﬁpcﬁgz'an;

aerial part of Artem sia vulgaris i zone o corus ca sSee

flower of Chendnaeurs Crriemes, oliniperust Rriduss, dfis, ACRarioh] @odau@éa, Q‘ipzﬁzédfuﬁzs of
rhi zone of Curcuma

Anel anchi er aJ nifoli orium.i ntybus
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gi gant eum Vﬁ@vg&e%rﬁzgptﬁn@&et%ﬁf%ﬁ%wn‘ai‘h%& tf}g@a %‘h Rl CYPET US
rotondus, |eaves of Dodoneae viscosa, Iris pa cultures, rhizone

of Iri8 germanica, pal lida or pseudacorus, fruit of Juniperus conmunis,

seed of Prupu a ceII cul tures, .aeri parts of Menth i cat a,
aerial par ?121 %?Bgﬁ%%d%ﬁog@%$ ?%qﬁabﬁ?rf%oaflolrlp %ff}%fgz%’b aerig arrg “
parts of RhofsAkem@labiarghiifomdioX %CO;JSU&’dIaIQIlS Mebd %r\’f'ld%ére&aCa%Mzﬁsl parts
of Rosmarinus officinalis, aerial parts of Tanacetum vul gare, Carum carvi,

Pl ant ago melf#orinse druts %Awl@qchlewaémﬁms af W@wmhleﬁ‘oalna&lmmtoets Fhe

phyt ochem cal §,88Y idzein, lLactucin C.I’I

3- deoxy- Zoéicgct uci tE:I‘?[ygel’ ani o(}rﬂorg@art\‘/g wa fqgen gl oParE) p’é‘@c
accorddng threviterruny ertiblpartey Deogiminm bizahBemPIaRas of ir6éts di‘f TavakBR5h
conposi tion._The sajd conpo ition may _be in the formof a nutritionally

bal anced f cYHHIHMZPBSHT WRAEY Wyméﬁp;ﬂa@%%ﬁ Dodonengatiscesa,dris pallida
phar eCeut aaf sl SR 08, el PLeTiBl B ATLBEHLASh BUIRARES |,
wi t h ot her dsingmets,secdof Bjcmm':pwah sy/aaetlicoltinds rdesial ﬁeﬁtstquaﬁhﬁszcm;ebl otic
fibres, g ucoalamarps of (Scz%]c% ‘(g@)ilfc}tzls.g}m%gzl %Qr?a&l part]; %rf T%ymus sp., " aerial parts of Rhus
15 glabra, aneth, Bixa, fruit of Vitis vinifera, aerial parts of Rosmarinus officinalis,
aerial parts of Tanacetum vulgare, Carum carvi, Plantago major, aerial parts of

Oxydendron arboreum, for example.

The phytochemicals may be genistein, daidzein, lactucin, lactucopicrin, 3-deoxy-

20 lactucin, geraniol or carvone.

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 nutritionally
balanced food or pet food, a dictary supplement, a treat or a pharmaceutical

25 composition.

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 fibres, glucosamine, chondroitin sulphate, for example.

30
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



30 I n one enbodi rent, a food conposition for human consunption is prepared.
This conposition may be a nutritional conplete forrmula, a dairy product, a
chill ed owow®o8836053167 PCT/ EPO2/ 14120 6 shel f stabl e bewerape/1goup, a

di etary supplenment, a neal replacenent, and a nutritional bar or a
confectionery. Apart fromthe plant extebact according to the invention, the
nutritional fornula may 5 conprise a source of protein. Dietary proteins
are prefer 0 f i i e di r i.n be
any, "sui { antet aPE, SSi R MEES, 8 aioBEr sEblemilly S B T F)
proteins, nmatitipnadbar oisa eondectiggerpr ot ei ns); vegetabl e proteins (such as soy
protein, wheat protein, rice protein, and pea protein); mxtures of free
am no acids; or conbinations thereof. MIk proteins such as casein, whey
proteins 10 r i r ol f : ition
may al so co%?%al? rjli% gﬁ/ﬂ%o@%@e&%? éfj}cag(r: oh\ J?g%lggllv)aéﬁg&g t@%ﬁlﬁggog&@ %ﬁ&iﬁﬁﬁé}% he
nut ri t 5 onal cdnoprivgl @ sourcé wd @sotainf Bietayuproteing e prafershbyinsed ps af souadd i
provi des about 5% tg about 55% of the energy.of the nutritional forpmula;
for exanpl Pl e CLORYORIP (S0 o DS bl dlictprymggtetny iy Wgesawa ng-up
the fat SOULEEiNEKAE a8 MITSHbEAR! BichBbrofind Ald 3 bidfeat); VEIEhAPhRliA S are
parti cul ar:JI?/ Sui 't abl e;a forks%xarrpi e S0y ol , p'ga%gr(ﬁB ofe?l?)’co{g%nut %I?)I ,1

saf f| ower ofshch aisdy pueinowheat pooteinpiibe podeio) andpéa protin)t mixyres afhitee he

i ke. Animal fats.such as.m].k fats .al so be added if .desired. 20 A
sour e of | CIPHOIHIACE ARYPBES et l ViR PTG DD A8 o iRy Piogins
prefengbly addr 804 BRteinbaid p4liutaflyaheftire80YhefcoltpRsiBBR Yy @fsot &htain a
nutritional conposition. Any suitable carbohydrates may be used, for
exanpl e sucyoysee ofjcathobydrategland aseurce piist.ose, corn syrup solids, and

mal t odextrins, and m xtures thereof. Dietary fibre may also be added if
desired. If used, it preferably conprises up to about 5% of the energy of

t he 25 nut riftthe matriticnamidréulal hiehdiee taafay sbirbé,eheet fvrde prefaably provides e
origin, including for exanple. s oat, pectin, guar gum _ gum arabi c,
(0)

oy, pea, g
and fruct oof_rhogbég{cctﬂn%hquaéé%_ ofdhe eRBEE of ithamtrisiond formHar fr sXaapleborhc uded
In thes nut ride QaoHO5EU! G thd efflgy. The lipids making up the fat source may be any

suitable fat or fat mixtures. Vegetable fats are particularly suitable; for example soy

oil, palm oil, coconut oil, safflower oil, sunflower oil, corn oil, canola oil, lecithins,

and the like. Animal fats such as milk fats may also be added if desired.

20 A source of carbohydrate may be added to the nutritional formula. It preferably
provides about 40% to about 80% of the energy of the 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

25 nuiritional formula. The dietary fibre may be from any suitable origin, including for
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.

30 One or more food grade emulsifiers may be incorporated into the nutritional formula

if desired; for example diacetyl tartaric acid esters of mono- and di- glycerides,



anount to neet the appropriate guidelines. 30 One or nore food grade

emul sifiers may be incorporated into the nutritional fornula if desired;
for exanpWweodiosszetyl tartaric acid esters of nono- and di PCgiBPoZI41d€s, WO
03/ 053167 PCT/ EP02/ 14120 7 lecithin and nono- and di-glycerides. Simlarly
suitable salts and stabilisers may be ¢ncluded. Vitam ns and m nerals may
al so be conbined with the plant extract. The nutritional conposition is

preferably eral adm n bl e r .ex le dn the . owder,
babl et plsﬂffa o e e By B TRl Dad e iR ey b G

bever age ﬁcuuaect Vifantl8s hiPRlidePal OHA HEE ba c@ﬁ%ﬁ%ﬁ&dtmb iplldnt extedet.f or mul a, t he
honogeni sed m xture is transferred to a suitable drying apparatus such as a

spray drier or freeze drier and converted to powder. 10 In another

Coget her vi T a1 SPRpoREPRE Ll By BRI S friraster RRSEuiBE e |
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bar, breakfﬁﬁetro@ﬁfeeﬁddrﬁérahémmertbdltcslpowdh‘rl nks, m |k powders, soy-based

pr oducts, non-ml k fernmented products or nutritional supplenments for
clinical nutrition. 20 The ampbunt of the plant or plant extract in the

conpogjti o rT%o’t &' YmBSHRIH, wnﬁ&tmﬁﬁecd?ﬁl?dﬁtmio%rﬁﬁﬁégda idifk-BHskd icgRhl on. In

a preferre iment, an éfficient daily dose anount is of at |east
about 1 ny,togettiemnith qopmbmtmbﬂoymﬁllam Prefgrabiy #eomijkdfasedecreadds iagdnfnt ecul e

per day. 25 |In. one _.enbodi nment. har maceutical .conmposition containing at
| east an ex‘fqr%?étwqg?h r%)%%?)‘éeﬁ’é‘ﬁ‘i ezf§ %%%#0 L"tgﬁove in an anount

sufficient to achi eve the deS|red

In another embodiment, a usual food product may be enriched with at least one plant
15 or plant extract according to the present invention. For example, a fermented milk, a
yoghurt, a fresh cheese, a renneted milk, article of confectionery, for example a
sweet or sweetened beverage, a confectionery bar, breakfast cereal flakes or bars,
drinks, milk powders, soy-based products, non-milk fermented products or
nutritional supplements for clinical nutrition.
20
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.
25
In one embodiment, a pharmaceutical composition containing at least an extract or
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
30 a dried oral supplement, a wet oral supplement. The pharmaceutical composition will
further contain carriers and excipients that are suitable for delivering the respective

active molecule of different nature to the target tissue. The kind of the



effect in an individual can be prepared. This conposition nmay be a tablet,
a liquid, capsules, soft capsules, pastes or pastilles, guns, or drinkable
sol uti onsworo3@salbsi ons 30 a dried oral supplenent, a wet @CalEPsupgkenent .
The pharnmaceutical conposition will further contain carriers and
excipients that are suitable for deliveging the respective active nolecule
of different nature to the target tissue. The kind of the WD 03/053167

PCT/ EP02/ 14120 8 carri er/.exci pi ent h t, ther eof . wil | d
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person will, based on his own know edge sel ect the approFrl ate conponents
and gal eni apporciatedsthinh¢he skitted qrersonawtll, dhasedhon kis covmd kngwiedse iselepththent i on

may be used in th reparatio of. t food conposition. The said
conpositioﬁm9§?n8§‘%Hﬁgﬁ?%fg?igdﬁgcﬁﬂihpet as a supplenent to its nornal
diet of as a conponent of a nutritionally conplete pet food, and nore

preferably in an hypocaloric pet food. It may al so be a_pharnmaceutjcal 10
conposi t i orfheTplentpirahant sxtrpitaecordingrtadhe wrgnin wer bediseh Be PrepaEBci at i on

wi th ot her an such . as. chicor . r. W1 Iy D] ive

nol ecul e sucgjha %etst?%oﬁf PRI glr?gl S{rﬁgg%igfgﬁggflggl?&%yg iag%!}%l %Q??%lgﬁéhgg%}ggs am ne,
chondr oi t i nsupplepleat © ifsalor@xbaipt & aslbediiminesitadflaynutiitiengigtcohpdede penfoodi ti on
contains about 0.01 to Q0.5 g of dry plants per. gramof dry pet food for a
15 kg dog; amddgmerepprefarghly 1 ) Bypogalprip|pehdeods df Mgy e ABiarpaccwistly for a
15 kgléiog. c%anmﬁioE“”i tionally conplete pet food conposition according to
the invention may be in powdered, dried form a treat or a wet, chilled or
shel f stable pet food product. It nmay be chilled or provided as a shelf
stabl e product. Thes

CHER A T5 SR N TR R R TN
m Croorgant gMfikory, tea, cocoa, or with other bioactive molecule such as antioxidants, fatty
acids, prebiotic fibers, glucosamine, chondroitin sulphate for example.
15
Preferably, the pet food composition contains about 0.01 to 0.5 g of dry plants per
gram of dry pet food for a 15 kg dog; and 0.001 to 0.1 g of dry plants per gram of

wet pet food for a 15 kg dog.

20 The nutritionally complete pet food composition according to the invention may be
in powdered, dried form, a treat or a wet, chilled or shelf stable pet food product. It
may be chilled or provided as a shelf stable product. These pet foods may be
produced by ways known in the art.

25 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
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

30 0.5% to about 10% by weight of the feed mixture; more preferably about 1% to
about 5% by weight.



anot her active agent, for exanple a long chain fatty acid. The amount of
prebiotic in the pet food is preferably |less than 10% by wei ght. For
exanpl e, wbasfpsdabi oti c nay conprise about 0.1%to about P¥THPOMRilght of
the pet food. For pet foods which use chicory as the source of the
prebiotic, the chicory may be included 20 conprise about 30 0.5%to about
10% by wei ght of the feed mxture; nore preferably about 1% to about 5% by
wei ght. WO193/ @—5@1%@12 nﬂ%—&g.%érﬁ‘}s}- 48ed, $hd pet Fobd gi@f&amy‘ BhBHR- Dogand'swy i S
used, the pet Tood preferably contains about 104 to "about 1010 cells of

t he pr obi otdboutril 01°ocadls gfiths profuetiqmienogfrgatismmsr grandf thomst foedsfmpreh| v
about 106 to abqut 108 |l s, of e prohiotic .mcro-organi ram The
pet food Megﬁ%iaﬁogbﬁ(ﬁtm@bg% i(g %GEIBLP?[J tgﬁ%r%tﬁ}o%%‘ﬁ?' Sga“?{%%% ﬁ?alflr? e of
the 5 probiptd fetbéd 8129 BaAISIBoul 0 SEE IRt bRy WeichDofdbe uhixhitre bY theei ght ;
for exanple about 3% fo. about 6% by weight. |If necessary, the pet food is
suppl efrent entobiotin mpicrreprghismpprefiratiiaheutslyo tie gbout &g b vecigiuforioxpuRla | v
conpl ete. Fyrtheys,. vari ot her .ingredients, for exanple, sugar, salt, 10
spi ces; se”aag’cﬁ’HPﬁ st?‘agP‘ét\%’uo/gP}'Wgel fents, and the Iike may al so be
incorporated into the pet food as desired. In another enbodi nent, dietary
adj unct s maﬁ% be prepared so as to inprove pet food quality. As dietary

adj uncts, tHagcessgrypie ppiclapd iy sprlgmeptedayityRineraly asgtanyng sihet they gr¢ o m
and packaged .i. j LANEW - Sep | it wet
o dry. oy uyieRil ARG TG S ARRANG Bid i, SRbIEN e L | e

i nventpon, spigy, Sas@iakedavoursigeigents, and the pilrachery dlar be mcoiporatedjéito dire | i pi d
or other suitable carrier. These separately packaged units nay be provided
toget her wiP% 18045 9esHEdl  or in nulti-unit packs for use with a main neal
or treat, according to user 20 instructions. The anopunt of pet food to be
consuned by the pet to obtaip a bepeficial effect will  depend on_the size
of the pet ,h’iﬁ@tﬁe;?r?én@ﬁm@@t’,‘ﬂétﬁﬂ’ %g‘éméﬁf mtaﬁé’er}g?r?ar%ﬁﬁe%ﬁetto,m&ﬁovae%eﬁrf?OCFof t he
pet food to,pfiyi AediRtatfhdidn AT mEY bebRibsiflated bPmay Be Bfovided ilpdRider per kg

of

15 form and packaged in conjunction with or separately from a main meal, be it wet or
dry. By way of example, a powder containing extracts according to the invention,
may be packed in sachets in a powder form or in a gel or lipid or other suitable
carrier. 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

20 instructions.

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
25 body weight, would usually be adequate for dogs and cats.

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
30 optimize peak bone mass. In particular it may provide an optimal bone growth
during childhood. This food composition helps to prevent bone loss, in particular

bone loss associated with age in mammals or bone loss associated with long term



25 body weight, would usually be adequate for dogs and cats. Adm nistering
to a human or aninmal, the food or pet food conposition as described above,
resul ts iwWOan/os3pT oved bone regeneration during fracture RealEpayi14120t hel ps
to stinulate bone formation and bone m neral density during growth and 30
optini ze peak bone mass. In particular 1% may provide an optimal bone
growm h during childhood. This food conposition helps to prevent bone | oss,

in particul aéspitadingtib® I8 reius @Gkl Fbstdbpdrosis and in Wf&o%rﬁbﬂ&?ﬁéﬁﬁx‘é. _
associated with long term WD 03/ 053167 PCT/ EP02/ 14120 10 hospitalization.

It reduces Furtherapred helppdo buildcaildgs mpmemamls, provest gstedfattbritis mepdts awd
Furthernore it helps.to hui.ld,cartil.age in . prevent osteoarthritis
in pets anghmﬂ% ich 7§ %l?ggﬁﬁ?gc?ﬂ%aorﬂg?@%ﬁé 91%11‘9&'6 “mobility of the

individual. 5 The followi ng exanples are given by way of illustration only
and in no way should be=construed as limting the subject matter of the
present applheiallosrng sxamples ewraivanczy way of dlilustuation onkyi agidtin wal veaysshoubdr wi se

i ndi cated. [The e re nregeded rief desgripti of the figure.
10 F gure 0B REPa Bmit BE SHEGT Y BmE s henteBREA B Rl orien. Dor
cells by RireBGRnf3l Weighighléss et intliddiede The agdrbplbs o prédeded By BFiZDI n

(P.E. 740, 50 _pg/mt)ti3 or Cyperus Rotundus (P.E. 205, 10 g/m) for 48h and
showi ng st i $RSFEPHMMOL B figws. 2 by 3.8 and 2.8-fold of control, respectively.
The validation of this assay has been performed with [ovastatin (0.5 g/m)
as a positive control showing 15 induction of BWP-2 by 2.5 fold. Figure 2

Conpar i soFigake freddeasextnientohendo gsnovua BivEs-2 indR NiAhexpeaabivain AP@Bstast cey and

the Pit As h o i SSi 738). Anel anchi
i fol 'a (PORTPER ENRg s yeqtmgn it lRdS ook dridess Govisy: (0 (hamtl
tinctorius pug/%r%fﬂo%gé’ype%%bﬁ&s ER3B5e Otug/milS 58Y. AR PRG il LEIRILAG and

bone resor pt
of BMP-2 by 3.8 and 2.8-fold of control, respectively. The validation of this assay

has been performed with lovastatin (0.5 pg/ml) as a positive control showing

15 induction of BMP-2 by 2.5 fold.

Figure 2 : Comparison of measured inhibition values for the calvaria Assay (A) and

the Pit Assay (B) for the extracts of Ocimum gratissimum (738), Amelanchier

alnifolia (734), Glycine max (768), Cyperus rotundus (205), Carthamus tinctorius
20 (746).

Examples
Example 1 : Assays on bone formation and bone resorption
25
1. bone formation
91 extracts were screened for bone formation through the BMP-2 (bone morphogenic
protein) gene reporter assay and for bone resorption through the Calvaria assay.

30 These 91 extracts correspond to 30 different plants.

Materials and methods



1. bone formation 91 extracts were screened for bone formation through the
BMP-2 (bone norphogenic protein) gene reporter assay and for bone

resor pti owotohosaigh t he Cal varia assay. 30 These 91 extra®C3/Eporidspond to
30 different plants. Materials and nmet hods WO 03/ 053167 PCT/ EP02/14120 11
Preparation of extracts for screening a]slsays: The ground plant material is
defatted with hexane then extracted with a m xture of 5 alcohol and water,
with different percentages of water from 10 to 90% preferably wth 50%
The al cohols can be nmethyl or ethyl alcohols, giving the extract la. On an
aliquot of th repatiatign %Fxﬁrﬁf’@fﬂ’?@@e@%ﬁﬁws an enzymatic hydrolysis is
carried out with a and | gl ucosi dases. Enzynes can be replaced by acidic
conditions. The 10 operation may be done under mld conditions (room

t enper at ur e)“hcogrouhd playlh nragdrialis defottedivithdregmie then @xtadte® Riithad noEre dhe

aqueou hydr.ol se I, racted with a non-mscible solvent

pr ef er %1??%’? éﬁ%t ti‘g‘%?@repﬁBeréﬁli‘tﬁ%f‘ét‘)fz‘ﬁatefrﬁéme%@ 2807 é’ﬁefﬂ@bb’r i ed,
can be. Sf Lﬁﬁﬁﬁi‘&%&”ﬁ?%ﬁ%ﬂh%%% RS e s
avoiding artefact with the screeni ng assays. Follow ng the extract
preparati o eac r was we r edi soI ved in t hyl sul phoxi de
(DVBO) to |aﬂ§ lqlé% 5& ﬁ}e f&flﬁ%oﬁgnsz Sﬁﬁ?‘tﬁ"r ATy BIakg hb’ﬁrrr?yf@)s KIS s at
20C. This V&ﬁ vHELE A8 B ohicBGHasO BHAyRRs 354 b@@?ﬁ%@sﬁgyﬁ&tcl%ngﬁ oHE 8fhd N

medi a for each assay. A range of doSes was te e assay systens.
Bone 1®r matépsratiasgnay bS dendPurddr uaild emmkteoms(mn tenifresatan) ior |tluy>ugH1 réfhs

extracts was. Lrm, usi |I's co | n| n he BMP- ter
operativel y” 1‘1?5“ S L3‘3‘(tgihcémF 3%8}1% e@@H"é’us 8@5@@ IFﬁXTrERfF‘i @ang
activity i mdunshlscibysaiemt Réfefbleth ?labé?é’cé @@éﬁre‘tﬁb B ronoter  activity.
The extracts were assayed at aninitial dilution of 100 g/mM wth %
dilutions down to 0.2 g/m. BMP-2 pronpoter activity was neasured by

neas

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

Following the extract preparation, each extract was weighed, redissolved in
dimethylsulphoxide (DMSO) to a final concentration of 20 mg/ml and stored in
20 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 the assay systems.
e Bone formation assay

25 BMP-2 luciferase assay — The activity of the extracts was determined using 2T3 cells
containing the BMP-2 promoter operatively linked to the luciferase gene. An
increase in luciferase activity in cell lysates reflects an increase in BMP-2 promoter
activity. The extracts were assayed at an initial dilution of 100 pg/ml with
dilutions down to 0.2 pg/ml. BMP-2 promoter activity was measured by measuring

30 the luciferase activity in cell extracts.



30 the luciferase activity in cell extracts. WO 03/053167 PCT/ EP02/ 14120
12 13 plants gave a significant positive result in stinulation of BMP-2
expressi owo o3/0ad1be 1) Latin name English part cons ActivePETIRPAZI4I0 nane
g/m Acorus cal amus sweet flag rhizome 5 MeOH water/ 731 Anel anchi er
service fruit 10 MeOH water/219 ovalist?berry Artenisia nugwort/w aeri al
parts 10 Ethyl acetate/ 225 vulgaris ormwod Cyperus rotundus nutgrass
rhizome 10 B pighRgaias sicdifioant pashiva eesnltdo stimnlatieas£BMID2 ekpiekdoet at e/ 750
of ficinalis dandelion Lindera benzoin spice bush aerial parts 50

et hyl acet at@@bleol) Prunus persica peach seed 25 ethyl acetate/ 772 d ycine

max soybeanm g IS CULLUT ey 50 gt hytacet 768 I TISTPakiida ol T1'S

t ubers 100 NE%%\%%‘WZSQ %g@;ﬁ@’i nus %l?enaryc#né%ve % u%ﬂ%\cg{ner/ 2004
officinalig ethylacetate/|200mméaryi caraway |sgesd 25 et hyl acetate/ 2074
Thyme thy | eaves 25 ethyl acetate/[2067 Mentlha spicata mint | eaves 100

et hyl acet at|ef@@f2calmes s |siveptfilaga grhigemer ui | 100 ef MaQidevaieré/32069 | Tabl e
1 5 Exanpl e f—th

o af rat 1 Ao o o PP wl “it o | | 4 4+ 3

S o hew preparati ons—oftne-sane pragts D11 o ONS| |
t her eof whi|cH a8 at e [BFIS are | WY nder a bem oi nMea@l%er@pr act/n
et hyl acet at|efy4#9/ 2059; Adtyer® subfraction/n 2060

n-a\AL—B-ain-a

Artemisia mugwort/w | aerial parts 10 Ethylacetate/225
vulgaris ormwood
Cyperus rotundus | nutgrass rhizome 10 Ethylacetate/205
Taraxacum common leaves 50 ethylacetate/750
officinalis dandelion

Lindera benzoin | spice bush | aerial parts 50 ethylacetate/740

Prunus persica peach seed 25 ethylacetate/772
Glycine max soybean cell cultures 50 ethylacetate 768
Iris pallida sweet iris tubers 100 | MeOH/water/239
Rosmarinus rosemary leaves 50 MeOH/water/2004
officinalis ethylacetate/2005
Carvi caraway seeds 25 ethylacetate/2074
Thyme thyme leaves 25 ethylacetate/2067
Mentha spicata mint leaves 100 | ethylacetate/2072
Vitis vinifera grape fruit 100 ethylacetate/2069
Table 1
5 Examples of new preparations of the same plants and subfractions thereof which

stimulate BMP-2 are :
Lindera benzoin, active extract/n® ethylacetate/740/2059; Active subfraction/n® 2060

Taraxacum officinalis, active extract/n® ethylacetate/750/2034; Active subfraction/n®
2035

10 Cyperus rotundus, active extract/n® ethylacetate/205/2011; Active subfraction/n®
2012, 2013




Taraxacum officinalis, active extract/n ethylacetate/ 750/ 2034; Active
subfraction/n 2035 10 Cyperus rotundus, active extract/n

et hyl acetwDaB@8H6201 1; Active subfraction/n 2012, 2013 WOTEPIDDHA2E67
PCT/ EP0O2/ 14120 13 Iris pallida, active extract/n MeOH water/239; Active
subfraction/n 760/ 762/ 2021, 2022 Subfr&ttions were prepared by
fractionation on reverse phase silica gel cartridge with 5 elution by
sol vents of fmggsamaa AREVEEk bt/ TRROBINVEcH239;1 SaiveaBRASi08ANI760/462/200T,

dai dzein (10"6M stimulated BMP-2 but estradiol did not. BMP-2 induction
seens to be20% restricted to estrogenic-like activity, as it is

stinul ated by phytoestrogen but not by estrogen itself. It neans that the
activity of 10 phytoestrogen (such as genistein and dai dzein) may be
nedi at ed bySabR@RaE WeELHcpard@bY dabtidhatiBVBn ZeverRidasy sikied gel canridge with
stinmul ated by estradiol, thus estrogenicity of plant_conpounds |sS not
requiréd t ocltonchy velverts1ofi varyiagt polirtyn thadurg oy xispRavonssh eisietn £R4t i on

VeoH uat or | SH0ZE010 ) MAERAES Yy BlradLARAREL ) 002, 21 01 2005 10

Cyperus rotundus subfraction/ 2012 10, 50 1Iris pallida subfraction/2022 10
Thyme et hyl acetate/ 2067 10 Carvi ethyl acetate/ 2074 10 Exanpl.e of bane
formation i BMERymdvation garme i9 bereot esireird o eHERECHCAS &Ctiye 2P EdSi n

Sci ence 286'sﬁ14181%§e'd]1 g?}ll%tﬁ)gas en ﬁﬁﬁtﬁcﬁg?s%‘ﬁ‘r% & it815 G Afkdnd fhabind ABVity Vi LT0

neonatal murine ca ay. Bon Incubated with the extracts
for the entphgodstrays (suBhres geoisteiat ammhdaidesigsseas be thediatdd Byt @ nongstrogenic

mechanism. BMP-2 promoter activity is not stimulated by estradiol, thus

estrogenicity of plant compounds is not required to be active in this test.

Plant Active extract no concentration (ng/ml)
Glycine max ethylacetate/2001 10, 50
Rosmarinus officinalis MeOH/water/2004 10, 50
Rosmarinus officinalis ethylacetate/2005 10
Cyperus rotundus subfraction/2012 10, 50
Iris pallida subfraction/2022 10
Thyme ethylacetate/2067 10
Carvi ethylacetate/2074 10
Example of bone formation in calvaria organ culture
15
The method used is described in Science 286: 1946-1949 (1999). Extracts were
assessed in a 4 day in vitro neonatal murine calvarial assay. Bones were incubated
with the extracts for the entire 4 days. Bone formation was assessed by histology.
20 2. Bone resorption, calvaria assay

The ability of the extracts to inhibit IL-1 (10° M) stimulated bone resorption was
assessed in the neonatal bone resorption assay. Each extract was assessed for its

capacity to inhibit bone resorption at 10 ug/ml



20 2. Bone resorption, calvaria assay The ability of the extracts to
inhibit IL-1 (10"10 M stinul ated bone resorption was assessed in the
neonat al WOa/0s86Dr pti on assay. Each extract was assessedPCarEPO2/s412€apacity
to inhibit bone resorption at 10 g/m 03/ 053167 PCT/ EP02/ 14120 14 The
ability of the extracts prepared as in anple 1, to inhibit IL-1 (10"10 M
stinul at ed bone resorption was assessed in the neonat al bone resorptlon
assay. Eac hTh@mbrlﬂytofV\ﬂns adsesspupired astis capwds tly tooinhibii Bi-d @6ne M)

resorption at m 5 The Iantetra fo osSi t are | din
Table o L afimiRiHPoR OB frarredAbing ac S HREF o ieRrBeE

alnifolia s o f I mum basil sp.
| eaves Nbdﬁf}édgfs’ggﬁgsgss%&ng%lgr aPXél Ghﬂﬁlﬁgg&fb re&ﬂa eavesoalle /ﬁl;f;l acet ate/ 738
Carthanus tinctorius safflower seed et hyI acet at e/ 746 Cyperus rotundus

nut grass rhizone ethyl acet aj e/ 205 ne_max_ soybean cell cultures 768
Tabl e 2. @é"eplﬁ%ﬁa‘ﬁ‘tt clrdPundpqsitive alr?] igt %%Z € %esorption assay: Amel anchier
al nifoli a, 10 Cci mum grati ssi mum and Cart hanmus tinctorius and d yci ne nax.
Cyperus rotundus__inhibited bone resorption and induced BMP-2. Exanple 2:
Ef fect of p| ant Letinrmeobs on [enHoaghHstonan&8MP- 2 paptr es<| oActime hxtnmt/n

ost eobl ast |eells—15 T.hZe_ plant-s—oynd—postiiveFfor B oh—h
exanple 1 Wel el e A S rf@? osteal e;t&ﬂ%cgga?%‘é%ll ast ¢ell
line, hPOB- ?Ell}nurnf)%r Ez?ﬁ)n‘itgiaa'ﬁdsfﬂé To i naucq € endagenpus,c Py essi on of

st ceﬁs confijfrned the rlesults _shown in

BWP-2. This ost eo
exanpl e 1. PROcimum gratissimum | basil sp. leaves ethylacetate/738
Carthamus tinctorius | safflower seed ethylacetate/746
Cyperus rotundus nutgrass rhizome ethylacetate/205
Glycine max soybean cell cultures | 768
Table 2.

These plants were active in the bone resorption assay: Amelanchier alnifolia,
10 Ocimum gratissimum and Carthamus tinctorius and Glycine max. Cyperus rotundus

inhibited bone resorption and induced BMP-2.

Example 2: Effect of plant extracts on endogenous BMP-2 expression in human

osteoblast cells

15
The plants found positive for BMP-2 induction in example 1 were further tested in a
human periosteal /preosteoblast cell line, h\POB-tert for their ability to induce the
endogenous expression of BMP-2. This test in osteoblast cells confirmed the results
shown in example 1.

20

For example, treatment of hPOB-tert cells with extracts of Lindera benzoin (extract
740, 50 pg/ml), and of Cyperus rotundus (extract 205, 10 pg/ml,) for 48h stimulated
BMP-2 expression 3.8 and 2.8 fold of control (see Figure 1). The validation of this
assay has been performed with lovastatin (0.5 pg/ml) as a positive control showing

25 induction of BMP-2 by 2.5 fold.



For exanple, treatnent of hPOB-tert cells with extracts of Lindera benzoin
(extract 740, 50 g/m), and of Cyperus rotundus (extract 205, 10 g/m,)
for 48h swommlosdied BMP-2 expression 3.8 and 2.8 fold of ®cmtEPol/1413€e
Figure 1). The validation of this assay has been perfornmed with | ovastatin
(0.5 g/m) as a positive control show n 25 induction of BMP-2 by 2.5
fold. WO 03/053167 PCT/ EP0O2/ 14120 15 At confluence, cells were incubated
with 0.05 g/m Lovastatin or with the plant extracts. Total RNA was
extracted with TRl zol Reagent (G bco) were reverse transcribed

using the 14t cofiusnes, CONA vaya inrabpisd K’t”@h @ége‘r‘&wéﬁg}é’r")as"awréﬂ ant

55C
ssing.  specrrgts Tl B, Wig sPra@ VR PRIACREREGARIITIE AN G
3' . CATCT TGV &b STrbfiscabed\bying mlw Sighrct SOMar Symlegar Kit(@oelrisgga). d3MP-el

el ectro horesi s and detected et hi di_um prom de stainin antificati
was pélrof or‘TfR\TlﬂAu@qH?jlcRﬁ Weﬁn‘ﬁa Sﬁﬁf f({ﬁékg’yéﬁ ahgh ﬁ’éq‘qaglflﬁ Iéel%é%r%{eso{l/\% % ?Ai:? inn
as house- ll?Sl te E@ﬁ&e%ﬁﬁaﬁi‘?c‘iéﬂtfd% aﬁ&rnéﬁo‘ﬂ(sﬂﬁcfeeet@dcTcml&T@Wr ption

15 The pl an cts f ositive in the cal'varia assay were retested in
a second ass’a@ATOJ‘IIMh@T@'E@Gﬂ]ﬁIIIGEGAAan?DR plru)dtld:te wire ssparateduly agamostbi t

bone m xed cells cu] tured bovi ne |ce Tezuk K. ...et.al 1992,
Bi ochem Bi %Fﬂiﬁ}%"tro %reﬂe&ﬁamtecteﬂs‘@( E'?“‘ETI‘ a@lanhg{;at)(ﬂn 35000,

Bi ochem B'}g ed R&#H I@ﬁﬁm’i%\ e 806wR8(aRd: RARar resBR§QﬁﬂhtAa[h R houseer e

vi sual i zed by stal ni né for TRAP (tartrate resistant acid phosphatase)

Posi tilve cekdepirmgbneount ed. A conparison of activity of the extracts at 10

g/m in the two assay systens is shown in Figure 2. 25 Exanple 3: Dry pet
f ood

Results are shown in Figure 1.

Bone resorption
15
The plant extracts found positive in the calvaria assay were retested in a second assay
of bone resorption, namely in the pit assay using rabbit bone mixed cells cultured 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.
20 268(3):899-903). Resorption pits were 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 2.
25

Example 3: Dry pet food

A feed mixture is made up of about 58% by weight of corn, about 5.5% by weight of
30 corn gluten, about 22% by weight of chicken meal, 2.5% dried chicory, about 10% of

cyperus rotondus tubers, salts, vitamins and minerals making up the remainder.



A feed mxture is made up of about 58% by wei ght of corn, about 5.5% by
wei ght of 30 corn gluten, about 22% by wei ght of chicken neal, 2.5%dried
chi cory, wboawsie?% of cyperus rotondus tubers, salts, viPamBEPe2/an0o

m neral s making up the remai nder. WO 03/053167 PCT/ EPO2/ 14120 16 The feed
m xture is fed into a preconditioner a 8 noi stened. The noistened feed is
then fed into an extruder-cooker and gelatinised. The gelatinised matrix

| eavi ng t h&heefetd udrturd s Fdinted rreconddioner andemaisienestt Thrimeistengd fesd sudat e

is cut into pieces, suitable for feeding .to S rie . s C for
about 20 mth ,Inte,an egdpl Hc?(g(er gn 5?1?{&%18?4' gtﬁlggdﬁi Segf@‘&ﬂgg&f%&%&%as a
posi tive effgalieOR RRAR aRcLgahtdib age Healde nd ckiitdfase dubehto pietdsi | ity.
10 Exanpl e 4: Wet canned pet food with SU8P| enment A m xture is prepared

from 73 % chitgdalforfpeding tradngs, driag 4t abeyy 14AYC erebownt Apaminugess Fishepoledite o of
wheat flour, 2 % c%f dyes, vitamns, and inorganic salts. This mxture is
emul si¥ied fﬁ’fmfiﬁf’%nd extruded in the formof a pudding, which is then 15
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 %Wiis doydog fandhas apesitiveaffectembong and|cattdagedialth apd mergasethefy
sterilised at .ﬁ?SCfor 40 mn. As a supplenent to be mxed with the

pet - f ood béfl%l?l Yser vi ng, additional packaging 20 (e.g. sachet) contains 25
g of powdered Cyperus Rotundus aerial parts to be added to the daily food.
The correspondi ng anount for the pet is about 25 g / day and this can be
suppl ied asExampled: dMettanned pey food withhsupplewent t he can. WO 03/ 053167

PCT/ EPO2/ 14120 17 dains 1. A food conposition intended for the
prevention, alleviation and/or treatnent of bone disorders and nai ntenance
of bone heahtRiitirehitnpRpareddr@et B YWvfciouliby wardass, ges lasgsaanddieet diver

i ngredient an effective anount of at |east one plant or E-)l ant .
(ground), 16 % of wheat flour, 2 % of dyes, vitamins, and inorganic salts. This

mixture is emulsified at 12°C and extruded in the form of a pudding, which is then
15 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 sterilised at 125°C for 40 min.

As a supplement to be mixed with the pet-food before serving, additional packaging

20 (e.g. sachet) contains 25 g of powdered Cyperus Rotundus aerial parts to be added to
the daily food. The corresponding amount for the pet is about 25 g / day and this can
be supplied as a supplement with (e.g. on top of) the can.



extract containing phytochem cals having the ability to induce bone

nor phogeni ¢ protein expression. 2. A conposition according to claiml,
wher ei n twWe oplosa1s7 or pl ant extract further 10 inhibits becg/EPeyofipii on. 3.
A conposition according to claim1 or 217 wherein the plant is fromany part
of the plant source, |eaves, tubers, fruits, seeds, roots, grains, enbryos
or cell cultures. 15 4. A conposition according to one of clains 1 to 3,
wherein t heCHimst or plant extract is selected fromthe group conprising
Li ndera, Artem sia, Acorus, Carthanus, Carum Cnidium Amelanchier,

Cur cuma, Taraxacum Cyperus, Juniperus, Prunus, Iris, C chorium Dodonaea,
Epi medi um  Er{ oganiel comypsitié® idYBited For el grbvBntibRYyalésiatibARAGRE Wehinidnant ago,
Spearmi nt, Bixa, Vitis, “Rosemarinus, Tanacetum Rhus and Anethum 5. A
conposi t i onofabooe diispgdare andemeintanian¢aref bone bealtivhiar bimanshangpgist viclpl ant

extract is selected from.aetial..parts of .Lindera b oi n, aerial rt of
Atem Sia Sbear 8 ey e OR rceiferuv i o Lads® op® Blasfor BB

Cart hanus t gAedcPicbiBinidg BhitsclmibdiIe haviabi e aBHURY it6 inddcei BheGhoipNBEETE hi er
alnifolia, roots of C chortumintybus, rhizome of Curcuma |onga, aerial
part of Epipuotitaexpreesi9isor num aerial part of Eriogonum gi ganteum | eaves
or roots of Taraxacumofficinalis, rhizonme of Cyperus rotondus, |eaves of
Dodoneae viscosa, Iris pallida cell cultures, rhizome of Iris 30 gernanica,
pal l'i da or psgudacemisositiontictordinglu@idariysvheasimthie fant o€ ethnoéxthact further

persica, soya_cell cultures, aerial parts of Mentha spicata, aerial parts
of Ccilfum BHHISONEEGROTIN; al parts of Thynus sp., aerial parts of Rhus
gl abra, aneth, Bixa, fruit WO 03/053167 PCT/ EP02/ 14120 18 of Vitis
vinifera, aerial parts of Rosmarinus officinalis, aerial parts of Tanacetum
vul gare, Carup Cca sompdiitiunt gerdimgy torclaiaeli gl 2, paterain dife @Rayicie fichho anypardr eum
6. A conposition according to one of clains 1 to 5 wherein_ the
phyt ocheni cef ¢he plant source, leaves, tubers, fruits, seeds, roots, grams, embryos or cell
cultures.
15
4. A composition according to one of claims 1 to 3, wherein the plant or plant
extract is selected from the group comprising Lindera, Artemisia, Acorus,
Carthamus, Carum, Cnidium, Amelanchier, Curcuma, Taraxacum, Cyperus,
Juniperus, Prunus, Iris, Cichorium, Dodonaea, Epimedium, Eriogonum, Soya,
20 Mentha, Ocimum, thymus, Tanacetum, Plantago, Spearmint, Bixa, Vitis,

Rosemarinus, Tanacetum, Rhus and Anethum.

5. A composition according to one of claims 1 to 4, wherein the plant or plant

extract is selected from aerial parts of Lindera benzoin, aerial part of Artemisia

25 vulgaris, thizome of Acorus calamus, seed or flower of Carthamus tinctorius, fruits
of Amelanchier ovalis, fruits of Amelanchier alnifolia, roots of Cichorium intybus,
rhizome of Curcuma longa, aerial part of Epimedium brevicornum, aerial part of
Eriogonum giganteum, leaves or roots of Taraxacum officinalis, thizome of Cyperus
rotondus, leaves of Dodoneae viscosa, Iris pallida cell cultures, thizome of Iris

30 germanica, pallida or pseudacorus, fruit of Juniperus communis, seed of Prunus
persica, soya cell cultures, aerial parts of Mentha spicata, aerial parts of Ocimum

gratissimum, aerial parts of Thymus sp., aerial parts of Rhus glabra, aneth, Bixa, fruit



5 are lactucin, lactucopicrin, 3-deoxy-lactucin, geraniol or carvone. 7. A
conposition according to one of clains 1 to 6, which is in the formof a
nut riti omaiblog/obabanced food or pet food, a dietary suppl ememRtEPOZ1412€@at OF a
pharmaceutical conposition. 10 8. A conggsi tion according to one of clains
1 to 7, which hel ps bone regeneration ring fracture healing, helps to

i ncrease bone formati on and bone mneral density during growh and

optin ze peek Mygneinfess aerialt partiect Baserriyoneoffiawslis, derialpparts ofilanadeae | oss

associated with age in humans or pets. 15 9. A osition according to one
of clains 148 %&M’%ﬁa’ﬂ’gﬁg@tﬁ%" %ﬁlqrdaer’@él"irﬁ %fcg@gglﬁ"‘#mﬁ‘rﬁ’rfhor Bf"pets. 10. A
conposition according to one of clains 1 to 9, which helps to prevent 20

osteoarthritis in humans or pets, which results in a better activity or
mobi lity of the Al emdipdsiioslaccardinglie enebdf elaphsaihto 6y whergingh¢ pleytoctenticals

tai pi ng phyt ocheni cal s .havi,ng the ability .to stinulate b hogeni
prot ei A and?Gra HRRLPEIERRET: dSBP B TSI G4l O 58V BRepar at 1 on of a fo0d

or pet food conposition intended for the prevention, the alleviation and/or
the treatment of bone disorders or maintenance of bone health in hunmans or
pets. 12. TheZ7usé ewppasifiongaccerdiigaionerelof elhmrsel o Ohwhisbripdsithd fmm ef as

d i bed i . i .. WO 053167. PCT/ EPQ2/ 14120 .19 13. Th
oo heoer i PuripBnBhh Ulfabed Fogd) o' Bep Hoad A fickil Fnpfidit 2l uodt 5Fia 0

used al one gharimacagRaldomipasitioni t h ot her plants such as chicory, tea, cocoa,
or with other bioactive nolecule such as antioxidants, fatty acids,
prebi dfic fibers, glucosan ne, chondroitin sul phate for exanple 5

8. A composition according to one of claims 1 to 7, which helps bone
regeneration 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.

15
9. A composition according to one of claims 1 to 8, which helps to build

cartilage in humans or pets.

10. A composition according to one of claims 1 to 9, which helps to prevent
20 osteoarthritis in humans or pets, which results in a better activity or mobility of the

individual.

11. Use of a plant or a plant extract containing phytochemicals having the ability

to stimulate bone morphogenic protein and/or inhibit bone resorption, for the

25 preparation of a food or pet food composition intended for the prevention, the
alleviation and/or the treatment of bone disorders or maintenance of bone health in

humans or pets.

12. The use according to claim 11, wherein the composition is as described in

30 claims 1 to 10.



14. A method ..of treatnent, alleviation or prevention of bone disorder or
mai nt enance of bone health which conprises adm nistering an effective
anount ofwe 03e81pDsi ti on according to any one of clains 1PCo/EP02/102U5. A
met hod of increasing bone formation, bo 8 m neral density during growth
and optim ze peak bone mass in humans or” pets, conprising the step of
feeding an individual, a conposition according to any of clainms 1 to 7.
16. A net hod f3r Theeuse rageardingtto cldilelli ar ildninawllichrthe pbphyk aking exfract is

osteoarthrifisS i . and hu o risjn he step of feedinpg the
i ndi vi dual , h%e%c%lgnp’%%i’?%‘%#%“%@%‘b Wd{*ﬁﬁtﬁw@?ﬁi T ag&%ff?_f)if?'g_/@ﬁ% 8™ |
treating orofhieevbiohithg @ss1eadOrAsh Sas CRABLIdEhRY REP Biidd e‘{')fe'Bﬂ)tﬁn ﬁb%%sf, ective
amount of a conposition according to any one of clains 1 to 7. 20 18 A

met hod of sElusiamipgshpadreitinsylphatedor ormple i ng fracture heal i ng,

conpriging the step of feeding an individual, a conposition according to
any of clainms 1 to 7. 25 19. A nethod of decreasing bone loss, in

particul ar boid WKossethsdasfi abstsheitd, tdllevidgioni Br HERMAGOR ofPBbSe dISUFRE B NY the
step of feedin% t he individual, a conposition according to any of clains 1
to 7. marintenance of bone health which comprises administering an effective amount of a

composition according to any one of claims 1 to 6.

10 15. A method of increasing bone formation, bone mineral density during growth
and optimize peak bone mass in humans or pets, comprising the step of feeding an

individual, a composition according to any of claims 1 to 7.

16. A method for the treatment, alleviation and/or prophylaxis of osteoarthritis in
15 pets and humans, comprising the step of feeding the individual, a composition

according to claim 1 to 7.

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

effective amount of a composition according to any one of claims 1 to 7.

20
18. A method of stimulating bone regeneration during fracture healing,
comprising the step of feeding an individual, a composition according to any of
claims 1 to 7.
25 19. A method of decreasing bone loss, in particular bone loss associated with

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

according to any of claims 1 to 7.



