WD 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 nedicanment; and a
net hod of pronoting bone growh or for the maintenance of bone health,
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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
osteoclast activity and survival. Calcitonin is a polypeptide hornone that
i nhi bi¥ds bone resorption by blocking osteoclast activity. New targets
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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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CONFI RVATI ON COPY WD 03/053167 2 PCT/ EP02/ 14120 a pancreatic-derived factor
inhibits the resorption of bone and stinulates bone cells to proliferate
and i ncr exeag/053167 f or mati on of bone. A major recent breakPor@mpghi4ias been

t he denonstration of the role of bone 5 norphogenic protein 2 (BW-2) as a
key player in stinmulation of bone formaiion and that statins (effective
drugs for chol esterol -l owering through inhibition of chol esterol

synt hesi s) inprove hone formation, partly mediated by induction of .BMP-2.
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cartil age ormation conprises admnistering a purified bone norphogenic
protein produced by culturing a cell transfornmed with DNA encoding BMP, is
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t or.
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factors such as insulin-like GF (IGF-1), transforming GF-p (TGF-p), 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



bone health in mammal s, which conprises as an active ingredient an
effective WO 03/053167 3 PCT/ EP02/ 14120 anount of at |east one plant or

pl ant extweat/osabected for its ability to i nduce bone noPoh@Epemi42protein
expression. Remarkably, it has now been found that sone plants or plant
extracts have the ability 5 to pronote bone growth through regul ati on of
endogenous growth factors in bone or cartilage tissue. They have the
ability to induce_bope m)rpqgl%eni issi on..in vi.v(g on | ocal
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repair, Onnﬂ@-b' %te@ﬁ neiojeal th or prevention, alleviation and/or
treatnent o E%%% sordggg. lfo The conposition according to the invention
can be used in the manufacture of a nutritional product, a supplenent, a
treat or a_jredi ng. i ntended for. humans qr ets. 1 inistering to an
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conposition further helps to inhibit bone resorption. |t helps to jncrease
bone f or nehitdageatingud oiey avetha lbidignts inguegthona gnagpleagenicamateBRNPE§Ss N pe ak

bone mass. . Al so, this f.ood conposition.helps ta. S in
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Furthernore it 'helps to build cartilage in manmals, to prevent

ost eoar t hr iafibeng dispedess. or humans, which results in a better activity or
nobi | h}y of the individual. 25 In another aspect, the invention relates to
the usSe of a plant or a plant extract selected for their ability to
stinul at e bilrecsmp@itige becording teithes irveatiar cambé hised hotiee naesfaciure ofi,a f or

the preparation of a corrposition i ntended for .t he mai nt enance of bone
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of bone 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.



30 disorders. WO 03/053167 PCT/ EP02/ 14120 4 In addition, the invention
provi des a nethod of prevention, alleviation and/or treatnent of bone
di sorder wo ogmbzibenance of bone health which conprises adairmPsy/etizhg an
effective anount of a conposition as descri bed above. 5 The invention
further provides a nethod of increasing4bone formation, bone m neral
density ; during growth and optim ze peak bone nass, treating, or

preventing . 0s orgsi s, siimulating bong regeneratj.on ring fracture
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all eviation and/or_ prophylaxis of osteoarthritis in pets and in hunmans,

conpri si ng admeinsteamesn Hysgmenntiona comnpesition gs deseyrdsAbovon as descri bed
above. It further provides a nmethod of decreasing bone |loss, in particular
bone I oss 15 associated with age in humans or pets, conprising the step of
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Description of the Invention 20 Wth respect to the first object of the
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agents. 25 idmidisperafeoenr eftbcivdadonsnt a cotapogitiemas describaidbosst ract is from
any part of the plant source, e.g. |eaves, tubers, fruits, seeds, roots,
grains, enbryos or cell cultures. The plant or plant extract may be in the

formqf a dii@ftned YORBE b 280 G80TBE EheO{reAtﬁl@i{? SleviafiGt %n%g/p?(g)hfylahﬁst of
f plant, or p

depending on the source of p , fres ant, or enriche fraction
obt ai ned byostemaridaitis ¢n petsand amhomsw, cemprisng the step of fredoeesan ndowdnal,me t he
art. 30 The <$)| ant . or p(iant axgract is selected for its ability to inhibit
bone resor pPTBRPSEHYY BraeSMEGE8°Yone formation, in particular it may be
selected fromthe group consisting of WO 03/ 053167

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



5 PCT/ EPO2/ 14120 Lindera, Artem sia, Acorus, Carthanus, Carum Cnidium
Anel anchi er, Curcuma, Taraxacum Cyperus, Juniperus, Prunus, Iris,

Ci chori umvobagssiarea, Epi medi um  Eri ogonum Soya, Ment ha, POEiRPOM412M1YNUS,
Tanacetum Pl antago, Spearm nt, Bixa, Vitis, Rosenmarinus, Tanacetum Rhus
and Anethum It may al so be a nmushroom 55 In. a nost preferred enbodi nent
it maybe aerial.parts of Lindera benzoin; aerial part of Artemsia

vul garis, rDingere Alenhisial UsokA! @’Wﬁamz?si‘?;@br b, fdn?%ﬁ)}h %}ﬁgﬁg{c é%?%r uma

tinctorius, fruits of Anel anchi er ova , fruits o nchi’er alrnifolia,
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Dodoneae Vi Baf3SReselak®iuf) BdnhbBum Rl oM 4diigs. 1 rf g@b@fag{\fs*nsolg%r frani ca,
pal | i da or pseudacorus, fruit of Juni perus comuris, seed o runus

persicd, soya cell cultures, aerial parts of Mentha spicata, aerial parts

of Cci mum | SSi ripal,. parts of, Th S ...aerial parts of Rhus 15
gl abra, an% h’%?tl a T gi%{nbé}fh"gﬁnf {tmay be ?%Paéﬁ?ﬁ%fzgﬁg Y2t 3RH8 nus
of ficinal i sof Aaemised vplgukis, fiizokdd BE LMLV ENIGME  seER Y MG VdS CRM-ARLA90

maj or, aerial parts of Oxydendron arboreum for exanple. The

phyt ocheni c&rdorisy TaBtsgeh datelqnshien avakini fvity af twedlanchicaceluifolit, crdots, of

3-deoxy- 20 CTE api: r vone. The plant.or plapt_extract
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bal anced fo(g% orlégeg. f ood, & dietary supplenent, a treat or a

phar maceut | F&FNBY TAERRIG 9T CrerusTraorusnteases of QﬁdOW?rWSWeIWSWU@]@ed

al one or | SPGtat | i ; C I.COrRY . .cocoa, or
w th ot her rbt;{ﬂzact ie\?’ek%ﬂg%{??éﬁ}s %%f]mdzi}é@ag%ta {h(%(ii %ﬁﬁ@éda&?ﬁsf 3]/% “a%f‘glsn,lp eﬁ?sebi otic
fibres, gl vewsanrinsceddbiidmes penvicausqyaatt cuftaies,ecenppats TV EMh®RRcata,

enbodi ment,_a food coaposition. for human cons tion is prepared, This
aena{ palgs OB gratissimum, aenaﬂ parts o r}'Eymus sp., ae%al 8arts 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



conposition may be a nutritional conplete fornula, a dairy product, a
chilled or WO 03/053167 PCT/ EP02/ 14120 6 shelf stable beverage, soup, a

di etary swppBesant, a nmeal replacenent, and a nutriti onalPC@PODI4120
confectionery. Apart fromthe plant extract according to the invention, the
nutritional fornmula may 5 conprise a séurce of protein. Dietary proteins
are preferably used as a source of protein. The dietary proteins naybe any,
sui tabl e di 0 f X K

oot eine, et SeBlobeidhec WS BBHE At bmetlt 3 AL GRS, Tl g sy
protein, whesgtitiprabear or a Ednfetiph@yei n, and pea protein); mxtures of free
anm no aci ds; or conbinations thereof. M1k proteins such as casein, whey
proteins 10 and soy proteins are particularly preferred. The conposition
may al so co I he
it onal Y Rofy RSk LR VoAb S RRtod SONIERGM Glninpey
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sour ce of carbo ate ma bg Tgl ggb{rt]ge nutr|t| nal for tt
preferably P s 0588 98% YR8 (W’F?fnst%’r‘ é‘ﬁ&?ﬁg’z‘l’o‘?’ et?/hB“’ eins
nutri tponal arﬁ:p%ﬂ?tdtblﬂ@ ard\PirticldHy aRbRrear T8 YWdhPoSifioNBiaP AlsdSEshtaih 04
exanpl e sucrose actose, glucose, fructose, corn syrup solids, and

mal t odext r | esrceznfdariokydratss andha sewpe offabt ary fibre may al so be added if
desired. If used, it preferably conprises up to about 5% of the energy of
the 25 nutritional formula. The dietary fibre may be fromany suitable

ori gin, inclfutle m@trittdnal Exainp ﬁlcms aPRA s8¢, the &bt éduircedpr@ferghl i providear abi c,
and fruct ool | gosaccharides, Suitable vitam ns and mnerals may be incl uded

in the nut ratolbA% tor dhawhiPas of the enerawp @hihe eutpEigpaltfpenylppios skample about
gui delik nes. , @2 {ONe ?o’%r(ﬁ tflé)gﬁlirg%d_ fo}?iﬂg iy ﬁ%fﬁ%ﬁap ﬁr@é’%agﬁ%? into

the nutritional fornu I f desi ; exanpl™e |acety tart cid
esters of nomableaftiodfat ngktyomr Vegatable 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,



WO 03/ 053167 7 PCT/ EPO2/ 14120 | ecithin and nono- and di-glycerides.
Simlarly suitable salts and stabilisers may be included. Vitam ns and

m ner al s wayw3abx67 be conbined with the plant extract. ThePamtEPO2/140@l
conposition is preferably enterally adm nistrable; for exanple in the 5
formof a powder, tablet, capsule, a liguid concentrate, solid product or a
ready-to drink beverage. If it - is desired to produce a powdered

Gy ng appdrafiie s meds aad QFRASENGE, Wby Sl W B U ful ey 0o ©
powder. 10 ihomaa VigimifsReriniRMls may Blsb Tbbfcbmbﬁied(iﬂfﬁ)mslpﬂarmexmﬂp“ Ses a

m | k-based cereal together with a prebiotic fornulation. Preferably the
m | k-based cereal is an infant cereal which acts as a carrier for the
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present i nvphidih p&@(ﬂeremmﬂ @Fsﬂefﬁﬁqﬁdto@ﬁcdﬁtﬂal@, s@hd/pgmubﬁ or aire‘adg-sdﬂ-
cheese, a renneted mlk, article of confectionery, for exanp a& sweet or
sweet ened bk Ageerage. dérit de tdesirrg {0 rea-’rdu%raemwé@rtedc@t@ﬁvnaﬂ Ifﬁ%‘é anihear g,
drinks, ml [ C t or
nutriti onalﬁ(on%) %e&r?tl&ﬁ%o?@ﬁ?gsm céqj%n%t%lrnlt%@é;rqp}lg% #ﬁ%ﬁ%ﬁgﬁﬁ}[ Qéo?d#ﬁ%yspl ant
or plant exdd«ok fietzd drécraadposveriedto pmyderary according to the plant source
and its utilization. In a preferred enbodi ment, an efficient daily dose
anount is of at least about 1 ng, and nore preferably from1 ng to 200ng of

the ggtiveynpl ey @mﬂ@c{mﬁﬁ’b’ a ﬁémltl'anﬁn&rﬁﬁﬂﬁ%ﬂinn&]ﬁ%néés phafinasRed icerhl

conposition contalnin éast an extract or ochem cal as descri bed
above, in anoge(imuwuthsajplfebmtmrﬁmnmlaamh@v@rabl’me tlctemﬂkéxasedaeffr@f&tls ian iafant

i ndi vi dual can.b ared. Thi 0 Siti be a tablet, a liquid,
capsul es, sY¥Ed 1&‘3’&@11‘!"8%“ %%{18%‘%6&%%%‘??‘? ﬁ’?ﬂng%‘ﬁﬂ or drinkable sol utions
or ermulsions 30 a dried oral supplenent, a wet oral supplenent. The

pharmaceutical conposition wll
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



fu ther contain carriers and excipients that are suitable for delivering
the respective active nolecule of different nature to the target tissue.
The ki nd wb Bl0831900 03/ 053167 PCT/ EP02/ 14120 8 carri er/ excipgir@p2/a4100 t he
anount thereof will depend on the nature of the substance and the nobde of
drug delivery and/or adm nistration congenplated. It will be appreciated
that the skilled person will, based on his own know edge sel ect the
appropriate conponents angd gal enic form. 5 The, plant or plant extract
accor di ng tcﬁnfq%XFIHVQﬁ?“?‘gﬂ’erfgﬁ}o%’é%ﬁg‘éﬁﬂﬁqq%mbBBEQ‘? Deiughe @F S ﬁ%@%cef ood
conposi ti ony,dThe #RiE FOIRES HliRPy MM/ CadtiiishhSse (cBftchPldtBE ReWwilRDea
supplenent to its normal diet or as a conponent of a nutritionally conplete
pet food, appoeciatedethot diceskibied persoanwhypwsed onilys potn koowledge splggt Hieso be a
pharmaceutical 10 conposition. .The plant or plant extract may be used
al one or iﬁ@@&&%@fﬁ?ﬁ@ﬁnﬁﬁfﬁnﬁgﬂ@PC&ﬁahts such as chicory, tea, cocoa, or
wi th of her bioactive nolecule such as antioxidants, fatty acids, prebiotic
fibers, glucosam ne, chondroitin sul phate for exanple. 15 Preferably, the
pet food cdRpoplantiasrplans sxtngicedrding t0 thainventiprsmgy & uged ipihg Mrepagation gr am
of dry pet food f.or,a 15 deg. . . : I r gram
of wet pet0 ao%e& f?oéircoén %ll%%él ) 2%% ?ﬁggm%ﬁggﬁﬁlﬁ %agib%ﬁgpg{'/lsggéréﬁpé?%b%eatg%f ood
conposi t i orsupplaledi tadtstidrinaEdienvtentd @inpoayntsf a nutriponudgreetplde pedobdyr m  a
treat or a wet, chilled or shelf stable pet food produ§t. It may b

b £ afB‘%?él%‘aﬁ%&W

chilled or gndompreprefably 4n s hgogplodc pebdond: It maysalse)

produ&,‘@d byco\{s%%g%ﬂovm inthe art. 25 The pet food nay optionally al so
contain a pre 1ot C, a probiotic mcroorganismor another active agent,
for exanple a long chain fatty acid. The anmount of prebiotic in the pet

food is preferably less than 10%b ight. .For ex | e, the prebiotic may
conpri se ab@%ﬁ Pl@’.‘t{@opc?%‘t &bt 1By, %@Xﬁéﬁé«%}e B ?F?QClﬁanR%gb?tﬂ‘?dﬁmﬁéﬁu ods
which use hilfahy @8 {di8aSAUNAR Afier!tiadiivERAbite shdtfas MitRRIdanteR Yatlle
i ncl uded to conprise about
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.



30 0.5% to about 10% by weight of the feed m xture; nore preferably about
1% to about 5% by weight. WO 03/053167 9 PCT/EP02/ 14120 If a probiotic

m cr o- or gaMi3/53167 used, the pet food preferably contains oomEPIL0A24 0
about 1010 cells of the probiotic mcro-organi smper gram of the pet food,
more preferably about 106 to about 108%°cells of the probiotic

m cro-organi smper gram The pet food nmay contain about 0.5%to about 20%
by wei ght qf 1@15%6&) Qbadifif 1§u§\§d0|ﬂlé);§ét(fo@ﬂ fefer1gaheis dboaf el v
about 1% to about_ 6% by weight; for exanple out 3% to. about 6% by
weight. If muew‘a?rgellstdfdhp@romdwmlgowgwmw@nmmqfﬁhmp%rfa¢% ok

vitam ns so tha tr| gon sLe Further S ot her

i ngr edi ent PTG 1% Eﬁ’f}aﬁg tg@ég',lt dﬁgﬁ%éguc glé%gé)ﬁg% %fe% BUri ng
agents, andrfidiget! foée )(:oﬁtlaﬁpa%@t 0'3%)’600&150@& 80% Bt Weightof Peimikand ofithe
desired. In anot her enbodi ment, dietary adjuncts @ be prepared so as to

i mprove petprobistic nyjgea-prggnisiprefeselly ybawj 1 de gbout y birayeight: EncxpRlcat ed or
may be provi,de 5 for and packaged in conjunction with or
separately brOBﬁ'?éqﬂﬁl ﬁp;/&%ngégm wet or dry. By way of exanple, a powder
cont ai ni ng extracts accor di ng to the invention, may be packed in sachets

in a powder form or or lipid or other suitahle  carrier. These
separ at el y Paekesstd, @ﬁipﬁ Oﬁﬁgﬁ Sb‘éplﬁﬁ@meéé?ﬂtbﬂ@b}ﬁfﬂ%?nwlfalmlés srathat thegare or i n
mul ti-unit , Aol tyale} r 20
instructi onlg‘ﬁﬁﬁﬁ%aﬁg’rrr%ﬁﬁn@ A E‘Qrt]?er glt ergge%e{@sél e lgestlfgtgrou%gi ain a

benefiigi al gfidcécavbrihgs, ﬂemmmgmgenm,eam fhe Lk rmetyealqmebe 1Itch13)o1rq/£p©1m¢> theet , and
age of the pet. However, an anount of the pet food to provide a daily
amount of apifpodassdesyed; g of dry plants per kg of 25 body wei ght, woul d
usual |y be adequate for dogs and cats. Adm nistering to a human or ani mal,
the food or_pet food corrposn(ill on a descri bed aboyve, resu

i nproved boReanoyg farbedimet(tiFtaRg? V%Féﬁ M2y beduerangt sO' 35 toﬁmpﬁ%vet %et 3??%I ate
bone format j]l?éﬂltﬁrlgs aeney MiNekSkhansy by eibiapilfebPME b8 Pebvided in powder

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



30 optim ze peak bone mass. In particular it may provide an optinmal bone
growm h during childhood. This food conposition hel ps to prevent bone | oss,
i n particwbas/osiiene | oss associated with age in mamal s oPCy@Pe2/I4136
associated with long term WD 03/ 053167 PCT/ EPO2/ 14120 10 hospitali zati on.
It reduces risk of osteoporosis and inptbves recovery after fracture.
Furthernore it helps to build cartilage in manmal s, prevent osteoarthritis

in pets andhodpitatization Tt ediut &bkl okfeoporbsib fd imfiov¥d fatoRry AR frhdtireof the
individual. 5 The foll owi ng exanpl es are given by way of HII ustration only
and in no weyrthsmmorelit holps tohuild crtilags it inpinnialy préventsedt¢oacthritimin pats afd t he
present applicatio

nai cat ed et S denaf 5 B PR R s B o HedBifiaon of e 11 our .

10 Figure 1 : Measurenent of endogenous BMP-2 nRNA expression in hPOB-tert
cells by RT-PCR followng treatnent with extracts from Li ndera benzoin

(P. E. 740, Bl fQdleming pxasppley piergivenrit wayl of illystigtiorp osly and ig/meivwyayt ghouliBh and

showi ng stiul at | . BWVP-2 by.3.8 and 8-fold of .control, respectively.
The vari daToriiiLhmble e Mhict Bafleparnd hdet pHTRb:adf SRREE o )
as a posi tiate gtantbyoleighomilerg othbbwise eHaedata TAE eRivihlds M ptededédbyla bhiegure 2
. Conparison of neasured inhibition values for the calvaria Assay (A and
the Pit Assegperipgjor ofthe figuwext racts of Qci mum grati ssi num (738), Amel anchi er
alnifolia (734), dycine max (768), Cyperus rotundus (205), Carthamnus
tinctorius 20 (746). Exanples Exanple 1 : Assays on bone formation and
bone nesor pFigane 125 dasuieanrat dsndagdnons BMB2 tni RNASexpesseion ¢ii RROBdeft@elldbone

and for bork RASEFB. UM BGROT BN Tar dom Ligtere Ber e da o 1axtd acts
correspond ﬁg/nﬁﬁ & é}p%;ﬁnﬁot%cﬁﬂt@ﬂ %B,efd &é/ﬁqﬁqgr st Q‘Rpﬁmowing stimulation

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



WD 03/ 053167 11 Preparation of extracts for screening assays:

PCT/ EPO2/ 14120 The ground plant material is defatted with hexane then

ext ract edwaioslosaeémi xture of 5 al cohol and water, with di fPCarEP2/14120
percent ages of water from 10 to 90% preferably wth 50% The al cohols can
be nethyl or ethyl alcohols, giving thellextract la. On an ali qguot of the
residue of this first extract, an enzymatic hydrolysis is carried out wth
a and | gl ucosidases. Enzynmes can be replaced by acidic conditions. The 10
operation may _be done under mild conditions (roomtenperature) or through
reflux with JIFFPHALAR of sxraels ferspreeningassaysthe aqueous hydrol ysed phase is
extracted with a non-mscible solvent, preferably ethylacetate to give the
extract 2a. The extract can be dried, freeze-dried or supplied as a liquid
form 15 | nTeogwundpbm nptdrigh e debhted aith iexaiesthan dettadted euhha aaixture of

pol yvi nyl pol rolidone .(PV treatnment, avoiding artefact with the
scree n? ng a%lg% _an(%;gf al?%wwﬁ%‘ ‘i‘\’/ﬁg%eéki’?r&@%taﬁséﬁa‘f@?‘i GAm £, ép 98%: maeferabs

wei ghed, regj 4V EHe | i P e | L . .kl igoncentration
o 20 myt eSOy Sl Aol R b YO SR b e R 16270
solution and was subsequently diluted in nedia for each assay. A range of

doses was tgsted..in t assay s eng. . Bone formatign_assay .25 BMP-2
| uci f er ase QB&A@laucfpt~theyre ﬁ??xgﬁnﬁrrﬁ’éqt 8&?’?’(’3&“3"%3%“8%1@ Yragis g 273

celI's  cont@itRiiffoldhe PYRoasiBsREDESk, E%E@H)E‘fgﬂel?{c[eldili}}égﬁditc%ohp ionlClijeer ase

gene. An increase in luciferase activity in | ysates reflects an
i ncredse i roBMioR mapbotlene wadsr imvild yondltisgxdana tdrspensine:) as Saypagh adfluan

initial diluti of ,100 g/m_wi.th ¢ di |l uti ons . do to 0.2 g/m . BWMP-2
pr onot er ac‘ﬂ%ﬁ{f TeRH &¢ ‘%gﬁ?l’é{ftlt}g}s-rﬁ’ﬁéa}l?% hy§f91¥sl’? phags i é’?‘%@%&‘ Fity in
cel | extr a%&—mﬁ&b@é@%ﬁ%@?@ﬁ?&bﬁ%@%ﬁ@&&é%LgiQ/eJd_i’e QAR £, 9ave a significant
positive result in stinulation of -2 expression
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.



(Tabl e 1) Latin naneEnglish partcons Active extract/n naneg/m Acorus
cal amussweet fl agrhi zone5MeOH wat er/ 731 Anel anchi er service
frui t L0MB/0BmsB67 219 oval i sberry Artem sia nmugwort/w aer iPEIT/EP02/14120
part s10Et hyl acet at e/ 225 vul gari sor mmwood Cyper us
r ot undusnut gr assr hi zomel10Et hyl acet at e/ 285 Tar axacum common
| eaves50et hyl acet at e/ 750 of fi ci nal i sdandel i on Li ndera benzoi nspi ce

bushaeri al

PBplasth@aldy bigaigicalhtgoédive Risultis stimulation of BMP-2 expression

per si capeachseed25et hyl acetate/ 772 G yci ne maxsoybeancel |
cul t ur es50€etli#hleddet ate 768 Iris pal |idasweet iristubers100MeOH wat er/ 239

Rosnmar i nus

Carvi car am;ggg%@égﬁﬁﬁ;gg?g@ WB‘%'Z”T %‘/{I\r:[gt ﬁ) Tﬁ%ﬁ%&;@:);%@{iﬁ%@ﬁ&e aelef:ggg7

Ment ha spi gat am nt | eaves100eidiyé ace¢t at e/ 2072 | Viug/nd

vini feragrdpefruitl00ethyl acetate/2069
Acorus calamus sweet flag | rhizome 5 MeOH/water/731
Amelanchier~ - -+ | service | fruit - ~10- | MeOH/water/219 - |
ovalis berry
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

stimulate BMP-2 are

Examples of new preparations of the same plants and subfractions thereof which

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

2012, 2013

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



Table 1 5 Exanpl es of new preparations of the sane plants and subfractions
thereof which stinulate BMP-2 are : Lindera benzoin, active extract/n

et hyl acetwDaB/Md8062059; Active subfraction/n 2060 TaraxacuwcraPbr/ciipal i s,
active extract/n ethyl acetate/ 750/ 2034; Active subfraction/n 2035 10
Cyperus rotundus, active extract/n ethyl3cetate/205/201 1; Active
subfraction/n 2012, 2013 WO 03/053167 PCT/ EP02/ 14120 13 Iris pallida,
active extr agd hailyk QHivebardclRoMeO witer/339)f A Ablei sabfritti6BOP 76647802021, 2022
Subfractions were prepared by fractionation on reverse phase silica gel
cartridge w922 5 elution by solvents of varying polarity. The pure soy

| sof | avones geni stein and daidzein (10"6M stinulated BMP-2 but estradiol
did not.. BMP-2 induction seens to be not restricted to estrogenic-Ilike
activity, asubfradtions Wetdprepiredbprapinnaties bh egesehasawilicaye] estridgenith t sel f .
It neans that the activity of 10 phytoestrogen (such as genisteipn an

dai dzeiSn) nektipe bk gplierts” ofy vaiyins nediutyg dhe PUreeON P Raronesyeenisisino ABY er
activity is St el adi 4 Sy rogenicity of plant
conmpounds i gﬁﬁ%?lﬁkiemfgetgg?@égéﬁ\g%?ﬁdyg%?trngdg%‘%%dﬁ%tg't . Plant Active extract
noconcentration (g/m) dycine maxet hyl acetate/ 200110, 50 Rosmari nus

of ficinalisMeOH wat er/ 200410, 5Q Rosnarinus, of ficinali.sethyl| acetate/.200510
Cyper us rot BAR2smEPeten SeFm 6a Peonotsssiricted f?aFFtFQﬂQl?blﬁieaﬁ t}‘%‘ﬂl 2525 19

Thyreet hyl a&&k&fa?éd%%}? ?%?8%@3& bR &hBedPTieP TEXRARY BaPiheRRAGILy QFMRLI ON

in calvaria organ c ) .
10 phytoestrogen (such as genistein and daidzein) may be mediated by a nonestrogenic

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



The nethod used is described in Science 286: 1946-1949 (1999). Extracts
were assessed in a 4 day in vitro neonatal mnurine calvarial assay. Bones
were i ncuwatoaas3eith the extracts for the entire 4 days. BeRMEPII4TRAG | ON Was
assessed by histology. 20 2. Bone resorgti on, calvaria assay The ability of
the extracts to inhibit IL-1 (10"10 M i mul ated bone resorption was
assessed in the neonatal bone resorption assay. Each extract was_assessed
for its capheiability ®fi thhi dittactsoprepared @s pini oample 10 tg/ imhibitOlIo3/ @6317) 14
PCT/ EPO2/ 14120 The .ability of the extract repared as in exanple_1. to
i bi t 1| L SRUIaRqpoRy resofmtiam e BEHE B BOHAH FORALe QB ER 5| Fiddthe
neonat al bo L : : ﬁ)e]gg r its capacity
to inhibit %gﬁagﬁﬁ’gi%sﬁsg?%ﬁﬁy%&gﬁﬂf&@ﬂr e plan tzi‘@)?('Es}crsact s/ﬁl?ound positive
are listed in Table 2: Latin naneEnglish nanepartActive extract/n0O

Anel anchi er _al nj fol i aservi ceberryfruj.tethy et ate/ 734 Cci mum

grati sSi mm%g%l’ %eﬁﬁtqaé‘ﬁ\fgghimtﬂ%ﬁfe/g#e%m%r ati ssi munbasi |

sp. | eaveset hyl acetat e/ 738 Cart hanus tinctoriussaffl owerseedet hyl acet at e/ 746
Cyperus rotundusnutgrassrhi zoneet hyl acetate/ 205 _d yci ne maxsoybeancel |

cul t ures768| Tabllatid. nathese pl aEnglistenameact|i vepart t he bdwréive esoagini®on | assay:

Anel anchi erlalnrfoHa—310Cet-mym-grat+sstmand—Carthamys—+tnpetor+ys and

d ycine nax.{i’@fjﬁﬁ?’ﬁ?’ HBH R JSeTYIBREBYt ed HOREL r esor pt tytacshate/ [3duced | BVP- 2.

Exanpl e 2: ':b{:zfa%n atli éiﬁzﬂfn exgarsjggas on enqqgRAeuUS BYRZOMM/H3SI On 1N hunan
cells T e plants fo

ost eobl ast und positlive for BVP-2 induction in
exanpl e 1 weQeinfuur gilaeissitnast ecbdsil sp.  human |jeaviesst eal| etiplawmtt@dif ast c¢el |
line, hPCB- Carthamus tinctorius s!alﬂtlg;wéro : nduceseédh.e 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.



endogenous expression of BMP-2. This test in osteoblast cells confirned the
results shown in exanple 1. 20 For exanple, treatnent of hPOB-tert cells
wi t h ext raotes/osfi6Li ndera benzoin (extract 740, 50 g/ m), pemdrot/1409per us
rotundus (extract 205, 10 g/m ) for 48h stinulated BMP-2 expression 3.8
and 2.8 fold of control (see Figure 1).15The validation of this assay has
been perfornmed with lovastatin (0.5 g/m) as a positive control showng 25
i nduction of BMP-2 by 2.5 fold. WD 03/053167 15 PCT/ EP02/ 14120 At

confluence, cells were incubated with 0.05 g/nl Lovastatin or g hl@?
plant ext rAteenflupses | celmaysin dnaheied ovidy 05t H‘g/lﬂlzllﬁlaStﬁé%@éﬁYIﬂK DHRGH 10 g

(Bochr 1 nger - obRrT R S IR A ETERL RUERE(SHED. WRMEEE

anneal i ng t@{8eE afadsceibed ubag thdalilsiﬂ@t:rand apNAi $ymhes1soKltg(®whmw) daBMip+2 rrer S
(5" : TTGCGECTCCTCAGCATGIT; 3" : CATCITGCATCIGITCT %ﬁé PCR rod ﬁ%ﬁo

separ af ed @H@mg@ceﬁwrmakﬁ%m Pe<iysles ghay g tgyre %red‘? om de
st ai ni ng. 0 Jggﬁu deor Si oegesSptAvLTany.

nor mal i zi ngr%% k"gﬂ\}\% t hQ)11 ct |cr11&§{s hoﬁ@g—glo(’iﬁﬁg gene§p(gesul ts are shown
in Figure 13’ (BAEQTM’D@TGET@‘C[E\@A[ADaBCRemoﬂadB SN¢roLH¢Qal]at@§| by wgarose t he
cal varia assay were retested in sec of bone(g ﬁgtl on narrel y

in the pit ad<lsctipphergsis appidetas b3fne u‘(’f‘e rpé]l%ftﬁla}% e Bone

slices (Tezgéf r§1 ed WSingNTH MQ%ZSOI%W%%G‘noﬁhQIPﬁMg resiRRS wifBONPAHNas house-
186(2):911 an Lorggt , 2000, Biochem Biophys. Res. Commun. 20

268( 3)10899- E&@)ngg?ﬂsorptl on pits were visualized by staining for TRAP
(tartrate resistant acid phosphatase) . Positive cells and counted. A
conparison of activity of the extracts at 10 g/ml in the two assay systens

is 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.



shown in Figure 2. 25 Exanple 3: Dry pet food A feed mxture is made up of
about 58% by wei ght of corn, about 5.5% by weight of 30 corn gluten, about
22% by wewghw/osfiethi cken neal, 2.5%dried chicory, about PO¥EPD2/14009per us
rotondus tubers, salts, vitam ns and rri1 eral s making up the remainder. WO
03/ 053167 16 PCT/ EP02/ 14120 The feed mxture is fed into a preconditioner
and noi stened. The noistened feed is then fed into an extruder-cooker and
gel at i ni sed@heThed gektatd isifedihtoratprécondismnpnand meistaagd r Taremoisiened deaddist hr ough

a die and extryded, The extrudate i ut. . n i eces. sui I f eedi ng
to dogs, drtﬁ@ﬂ?%m%%?xhﬁ]@th%er &B‘i ﬁ%laé%ls?#' m{éée‘,fa 15}}?83 %%tﬁgégat\%&r B or m
pel I ets. ThixguféYisdfBcdoaollhs 2 Ai0 Wit dxtRided.f BRE erftulianas and igar pietage
health and 1 ncrease their nobility. 10 Exanmple 4: Wt canned pet food with
suppl enent saitablx forfeedisg or dggar &tbdfat ehoutd 1056 forpbant 30mimiesagnd cogleg toungs
and beef I|iyver 1(1(%round), 16 % of wheat flour, 2 %of dyes, vitam ns, and

i norgahi ¢ S8TPENSHi s mixture is emulsified at 12C and extruded in the
formof a pudding, which is then 15 cooked at a tenperature of 90C It is
cool éd to 30C and cut in chunks. 45 % of these chunks are mxed with 55 %
of a sauce Priegunrdag fopdhesmpositiie affecken bancandreartigge heghthy and speggasgtheit gum
Tinplate cans, .are filled and sterilised at 125C for 40 mn. As a suppl enent
to be mxedn\of\s?lﬁ ‘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 correspondi ngi amount for the pet is about 25 g
/ dayl@and tBxmsnpled: Wet cmppd petifoad vetlssupplement with (e.g. on top of) the
can. WD 03/053167 PCT/ EP02/ 14120 17 d ai ns

A mixture is prepared from 73 % of pouliry carcass, pig lungs and beef liver
(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.



1. A food conposition intended for the prevention, alleviation and/or
treatment of bone disorders and mai ntenance of bone health in humans and
pets, whiwb 03/0806pri ses as an active ingredient an effectiPca/ERapuno of at
| east one plant or plant extract conta%ping phyt ochem cal s having the
ability to induce bone norphogenic protein expression. 2. A conposition
according to claiml1l, wherein the plant or plant extract further 10

i nhi bits bo@minmssorption. 3. A conposition according to claim1l or 2,
wherein the plant is fromany part of the plant source, |eaves, tubers,

fruits, seeds, roots, grains, enbryos or cell cultures. 15 4. A

conposi ti on agcondiyhd copSiioR inteAddTEr thelRevdntiBh AR AR @n@lop Heat@ienp! ant
extract is selected fromthe group conprising Lindera, Artem sia, Acorus,

Car t hanus, @abong diyerdire mnd Ameintanehéeef bone chealih Mahemarsuand Egiserwhich

Juni perus, Prunus, Iris, .Cchorj.u opnaea, Epi iU Eri n oya,
20 Moncha, CSHRR SR HrEYe SRR STSCHAK Ao ReEL Y o D O Yhap o
Rosenar i nusgxtlabasshinihg BRps clintcA8 Bhhie the abfitg A6RAGICE KoheaasHhdpade t 0. one
of claimse 1 to 4, wherein the plant or plant extract is selected from

aerial par tpropdin Ekpréesien-benzoin, aerial part of Artenmisia 25 vuigaris,

rhi zome of Acorus cal anus, seed or flower of Carthanus tinctorius, fruits
of Anel anchier ovalis, fruits of Anelanchier alnifolia, roots of C chorium
i ntybus, rhizong @mpasttunecdraitgao cRémi1alwhesdit tiefplizpiorptiint exthice Girtetr num
aerial part_ of . Eri ogonum gi ganteum |eaves or roots of Taraxacum

of fi cilfal i sinbEiishone IesorRtigier us  rot ondus, | eaves of Dodoneae viscosa, Iris
pallida cell cultures, rhizome of Iris 30 germanica, pallida or
pseudacorus, fruit of Juni perus comrunis, seed of Prunus persica, soya

cel | cul tures3. agr ¢amhpgitidnsacodrdMiordaispil catd, wiseein ahe plant is fiwin @y pam
gratissinmum aerial parts of Thynus sp., aerial parts of Rhus glabr%
aneth, Bi xaof fthaiplaniygopsroderyes mbysEluHs sgeds, 10Ptof 8r9insi SmbryAst ef &0l aer i al

parts of RD&HE&%QUS officinalis, aerial parts of Tanacetum

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



vul gare, Carumcarvi, Plantago major, aerial parts of Oxydendron arboreum
6. A conposition according to one of clains 1 to 5, wherein the

phyt ochervoaB®s3167 are | actuci n, |actucopicrin, 3-deoxy-|a®Cu@ErPny/14er ani ol

or carvone. 7. A conposition according to one of clains 1 to 6, which is in
the formof a nutritionally bal anced f Hd or pet food, a dietary
supplenent, a treat or a pharmaceutical conposition. 10 8. A conposition
accordi ng tof &ités viifetacaiangallparts of, Resmariniyedfficinblbis) ecrinlepateo Thaacetn i ng

fracture healjng, helps to increase bone formation and bone m neral
density durY‘ffg‘"%r’ é;?flﬂf’)ﬁﬂ'a’”(f;ﬁ{”?tﬂf?%@“ﬁéa?@r’&l)ﬂ@tﬁéxydﬁ” 8" qEY&4%e bone | oss,
in particular bone | oss associated with age in humans or pets. 15 9. A

conposition according to one of claine 1 to 8, which helps to build
cartil age in GumdneomposgmnsaccardingAo ooapbsiaimoh tab cwhaeingh¢ phyoehenficat ai ns 1

to 9, ich hﬁl(ﬁs .to1 @{levent 2 os:le%?r.thri ti.(zl in humans or pets, which
resul t2 in FOPatPUP LREPPORIEIP: SrdonBplaoi . Feranid o CHYPYS-dual . 11. Use of a
plant or a plant extract containing phytochem cals having the ability to

stinul ate bone mor phogenic protein and/or inhibit bone resorption, for the
25 prepar ati oA ofA eprapnsitiasr aggendifgmipdonsonipdsing bio ionwhivhiad ih dre fom of a

pevent onmiiggAl) BBEAPLAPLoh it SEUTER, SO SBEET 1

claim1l, whiefrfiabeitita] codigsiioni on is as described in 30 clains 1 to 10. WO
03/ 053167 19 PCT/ EPO2/ 14120 13. The use according to claim1l or 12, in
whi ch Phe plant or plant extract is used alone or in association wth

other plants gUCh a8mbBLifGh Vacclidfhe SRR of el &Y HErwiBbRARhe BoRE! eCU! @
such as antioxidants, ‘tatty acids,” prebiotic Tibers,
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.



gl ucosam ne, chondroitin sul phate for exanple 5 14. A nethod .. of

treatnent, alleviation or prevention of bone disorder or naintenance of
bone healwb osofaah7 conpri ses adm nistering an effective ampPamtEPOL/1420
conposition according to any one of clai 1to 6. 10 15. A nmethod of

i ncreasing bone formation, bone mneral density during growth and optim ze
peak bone mass_in humans or pets, conprising the step of feeding an

i ndi vi dual , al3orpegiseiaseprdingde diaig tloonA, uf whichi the plant or plant Gxtréctniet hod

for the tre L.eviation and/ o r ylaxis of osteoarthritis in 15
pets and huﬁ%ﬁ%&%%%‘?éf% 1aﬁﬂ%w§&‘eﬁhgﬁpﬁg§0ﬁuﬁ€ 38 |AIORY 163 FQ5P2. f With
conposi ti onothee chiodéth@ hioledudd NBudht & Tantib¥idaftsMeahedaQls tgﬁ@idtiag fers
preventing osteoporosis, conprising adm nistering an efféctive anount of a
conposi t i onglisesnasherdraiin sylphatsffoceximmie 1 to 7. 20 18. A method of
stimul gting bone regeneration during fracture healing, conprising the step
of feeding an individual, a conposition according to any of <clains 1 to 7.

25 19. A nethod of mehoeasi ogathent diRvRtiohNoPdréteatbarodense |@stdaspeci at ed
with age in humans or, pets, conprising the step of feeding the individual,

a conposi ti Bntepanse gi h%}let lgpaahyvhéqh coampripss admpistering 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.



