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[ 0002] The present disclosure generally relates to health and nutrition.

More specifically, the present disclosure relates to nutritional
conposi tions including exogenous vitam n K2 and net hods of naki ng and using

the nutritional conpositions. REALTED APPLIATION

[0001] The instant application claims the benefit of U.S. Provisional Application
Serial No. 61/242,087 filed on 14 September 2009 (Attorney Docket No. 10358-US-P1),
U.S. Provisional Application Serial No. 61/250,847 filed on 12 October 2009 (Attorney
Docket No. 10358-US-P2), U.S. Provisional Application Serial No. 61/347,945 filed on
May 25, 2010 (Attorney Docket No. 10358-US-P3), and U.S. Provisional Application
Serial No. 61/371,846 filed on 9 August 2010 (Attorney Docket No. 10358-US-P4), and is
co-dependent with another application, entitled “Nutritional Compositions for Modulating
Inflammation Including Exogenous Vitamin K2,” which is filed concurrently with the
instant application.

BACKGROUND

[0002] The present disclosure generally relates to health and nutrition. More
specifically, the present disclosure relates to nutritional compositions including exogenous
vitamin K, and methods of making and using the nutritional compositions.

[0003] There are many types of nutritional compositions currently on the market.
Nutritional compositions can be targeted toward certain consumer types, for example,
young, elderly, athletic, etc., based on the specific ingredients of the nutritional
composition. Nutritional compositions can also be formulated based on the certain
physiological conditions that the nutritional compositions are intended to treat or improve.

[0004] One goal of nutritional support is to improve bone health by increasing
bone density and strength and reducing the incidence of fracture risk. Due to rapidly
changing bone densities in children during normal growth and development, or due to
underlying medical conditions, children may require nutritional compositions to improve

indices of bone health and promote bone growth and bone quality.
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galactooligosaccharides, acacia gum, soyoligosaccharides, xylooligosaccharides,
isomaltooligosaccharides, gentiooligosaccharides, lactosucrose, glucooligosaccharides,
pecticoligosaccharides, guar gum, partially hydrolyzed guar gum, sugar alcohols, alpha
glucan, beta glucan, or a combination thereof.

[0007] In an embodiment, the nutritional composition further includes one or more
probiotics. The probiotic can be Saccharomyces, Debaromyces, Candida, Pichia,
Torulopsis, Aspergillus, Rhizopus, Mucor, Penicillium, Bifidobacterium, Bacteroides,
Clostridium, Fusobacterium, Melissococcus, Propionibacterium,  Streptococcus,
Enterococcus, Lactococcus, Staphylococcus, Peptostrepococcus, Bacillus, Pediococcus,
Micrococcus, Leuconostoc, Weissella, Aerococcus, Oenococcus, Lactobacillus or a
combination thereof.

[0008] In another embodiment, the nutritional composition further includes one or
more amino acids. The amino acid can be Alanine, Arginine, Asparagine, Aspartate,
Citrulline, Cysteine, Glutamate, Glutamine, Glycine, Histidine, Hydroxyproline,
Hydroxyserine, Hydroxytyrosine, Hydroxylysine, Isoleucine, Leucine, Lysine,

Methionine, Phenylalanine, Proline, Serine, Taurine, Threonine, Tryptophan, Tyrosine,
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synbiotics, fish oils, nonmarine omega-3 fatty acid containing dictary fat sources,
phytonutrients and/or antioxidants. The antioxidants can be, for example, vitamin A ,
vitamin B;, vitamin Bs, vitamin Bj, vitamin C, vitamin D, vitamin E, carotenoids,
selenium, flavonoids, Lactowolfberry, Goji (wolfberry), polyphenols, lycopene, lutein,
lignan, coenzyme Q10 (“CoQ10”), hesperidine and glutathione.

[0012] In an embodiment, the nutritional composition is in an administerable form
such as pharmaceutical formulations, nutritional formulations, tube-feed formulations,
dietary supplements, functional foods, beverage products or a combination thereof.

[0013] In another embodiment, the present disclosure provides a method of
making a nutritional composition. The method comprises adding exogenous vitamin K,
and a component selected from the group consisting of phosphorus, magnesium, calcium,
vitamin D, osteopontin, or combinations thercof to a nutritional composition.

[0014] In an alternative embodiment, the present disclosure provides a method of
making a nutritional composition. The method comprises adding exogenous vitamin K,
and a component selected from the group consisting of phosphorous, magnesium, zinc,
iron, copper, manganese, calcium, vitamin D, osteopontin or combinations thercof to a
nutritional composition.

[0015] In yet another embodiment, the present disclosure provides a method of
improving bone health (i.e. growth, mineralization, microarchitecture, bone organic
matrix constituents, density, elasticity and strength) in pediatric patients. The method
comprises administering to a child in need of same a nutritional composition including an

effective amount of exogenous vitamin K,. The nutritional composition may further
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improving skeletal muscle health (i.e. metabolic function, lean body mass and mobility).
The method comprises administering to a patient who can benefit from improved skeletal
muscle health a nutritional composition including an effective amount of exogenous
vitamin K.

[0019] An advantage of the present disclosure is to provide an improved
nutritional composition having exogenous vitamin K.

[0020] Another advantage of the present disclosure is to provide a method of
making an improved nutritional composition.

[0021] Yet another advantage of the present disclosure is to provide a nutritional
composition that promotes bone health.

[0022] Another advantage of the present disclosure is to provide a nutritional
composition that promote bone growth and bone quality in patients having underlying
medical conditions.

[0023] Still another advantage of the present disclosure is to provide a nutritional
composition that minimizes bone fracture risk.

[0024] Additional features and advantages are described herein, and will be

apparent from the following Detailed Description.
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conmposi ti ffctioning of the bone formation process. Further, failure to promote bone mineral
density during this critical period can lead to decreased bone strength and bone tissue
microarchitecture, which can elicit the onset of fragility fractures in the pediatric
population.

[0026] During childhood bones grow because resorption (the process of breaking
down bone) occurs inside the bone while formation of new bone occurs on its outer
(periosteal) surface. At puberty the bones get thicker because formation can occur on both
the outer and inner (endosteal) surfaces. The remodeling process occurs throughout life
and becomes the dominant process by the time that bone reaches its peak mass (typically
by the early 20s). In remodeling, a small amount of bone on the surface of trabeculae or in
the interior of the cortex is removed and then replaced at the same site. The remodeling
process does not change the shape of the bone, but it is nevertheless vital for bone health.
Modeling and remodeling continue throughout life so that most of the adult skeleton is
replaced about every 10 years. While remodeling predominates by early adulthood,
modeling can still occur particularly in response to weakening of the bone.

[0027] While Calcium and vitamin D are important nutrients for the development
of the inorganic matrix of the bone, several nutrients are needed for normal development
of the organic matrix of bone. Specifically, adequate vitamin K, and trace minerals such
as zinc, copper, iron nutriture are required for the normal metabolism of noncollagenous
proteins such as osteocalcin, osteopontin.  Provision of these nutrients during rapid
growth, can lead to prevention of ostcomalacia and osteoporosis later in life. This

improves quality of life and also will save healthcare costs related to hip fractures.
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vitamins having a common chemical ring structure (napthoquinone). The two most
important forms of vitamin K are vitamin K, a single compound known as phylloquinone
or phytomenadione, and vitamin K,, a series of vitamers known as menaquinones or
menatetrenones. There are also several synthetic forms of vitamin K including, for
example, vitamins K3, K4 and K.

[0029] Vitamin K; is the major form of vitamin K in a normal diet and is
synthesized by plants including, for example, certain plant oils such as canola and soybean
and in green leafy vegetables such as spinach, swiss chard, broccoli, cabbage, cauliflower,
kale, and brussels sprouts.

[0030] Vitamin K is a group of compounds called menaquinones (“MK”) having
side chains composed of a variable number of unsaturated isoprenoid residues generally
designated as MK-n, where n specifies the number of isoprenoids. The most common
MKs are MK-4 and MK-7. MK-4 is typically synthesized by animal organs and muscle,
while MK-7 is typically synthesized by bacteria during fermentation. Accordingly, MK-7
is particularly abundant in fermented products including cheese, curd cheese and natto
(fermented soybeans) and has a particularly long half-life when compared to vitamin K.

[0031] The estimated average requirement for vitamin K in children ages 1 to 18
years in the United States is based upon median intakes of vitamin K for adults. These
levels are designed to meet the vitamin K levels required for normal blood coagulation
and not other vitamin K-dependent proteins such as osteocalcin. The ratio of under-
carboxylated (i.e., inactive) to carboxylated osteocalcin can be a surrogate marker for
vitamin K status. Recent evidence suggests that children between the ages of 6 and 18
years of age have elevated levels of undercarboxylated osteocalcin relative to adults.
Rather than attempting to increase the intake levels via higher vitamin K; intake, vitamin
K, allows for administration of a more potent form of vitamin K without negatively
impacting parameters of anticoagulation.

[0032] As compared to vitamin K;, vitamin K, provides better absorption and
more stable serum levels through a longer half-life. The improved bioavailability of

vitamin K, to extrahepatic tissue may also allow for a greater impact on bone health (i.e.
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vitamn K1 intake, Vitamn K2 allows for a nore potent formof vitamn K

wi t hout nB§ERINK SHPPIASKEEAtRY cARrERETRMetedions o wHad bane saliggadiediatig | v,

vitam n \ii : r ot e WiR r : ough
a | onger Kﬁde{ ? f-gl ?%ﬁaﬁihﬁﬁnﬁ%gi?%d& :n(t)ﬁ?%ﬁépfoqw ﬁogﬁégb%@faglg]%r?nk%\d%ﬁn%%ved
bi oavai | abd lcbmpromfisad. t as @ ré@iltt AApphicareheypt foond itlss uelnmaigtraidrowf rogeaogy eat er
i npact for. inproving nuscul oskel etal health in patients with inflgmuatory
bowel di sASEREpyopes Brne Lotk A et scBme disiE miEsEehiispals Besng o
pati ent s. ptRGtst etdsnegudiy IRWhQBEOR  TBSRadi@RARK. fTIRMBABR AN %ilamif [, Hien
with IBD. Vitanmin K'is a cited nutrition deficiency in this population and
its |imtedseualiicathy pi byngrayalite duabethaisthsdouh off Witemmbxyddutlatenfomatign pf as
reduce bonetstren}q{h bone rp'.nergz%}gfi\%1 ation ngi bone m cri?- rclhi teg}hgﬂre. I n
addi ti on, PREWY FFIFERK PEHE P B "R CATs B IVECH ALt G T neHERHES

Di sease- agiafedlphech, adnsigpedhdicity hadoataaRRAl &ifitds eheurbfded dY epiphane
resorption noted in some Crohn's Disease patients is a multifactori al
process afierniifatiygi gporoudRIf fanasienhyi § XYY A e Pushi Encesie X-set gbsarpiiqmgtey
process. tamna, K. e ! n r . _bone
resorptio %v% h)og}/ ﬂgllﬁglofé/g[%%'at% I’(j)grgyﬂei %fgerctggg ggli h%%ggé%t% %ﬁgtosn%{(gg%ﬁrlgl on.
An i ncr easedurraitelrgf trboment ur nover is associated with an increased risk of
bone loss in Cohn's Disease patients. In terns of nuthrsition-rel at ed

etiol ogi cal fatM037/kOpRsralbstregpiggi bone drapidy by &prsrerdat thedslationshin betyasn ent s
with | ong ndi 4S.ohse j ] Ol r

i nfl uenceﬁ%% g%(ﬁ%ﬁ%ge%ﬂlﬁaﬁ%geeer g%&g{%@?{(}]—%ﬁegﬁ%& %F%béggﬁgetﬁtn rg’atgfgﬁlge.
Vitam n Kainveal coeteue(BMCa) axdithe cabgenofchohota oreatfildidr.c.oftci area i(ergprézsedkas

regul ati Oﬂl\/i&crtntsl. S At it oei\{[allg,ogtjlcql 5sog'procedure that evaluates peripheral bone in 3

8



[ 0035] Further, vitamn K2 may al so be effective for bone health in

pedi atric patients undergoing concurrent drug treatnents including, for
exanpl e, wonvilgsstoer oi ds, bi sphosphonat es or anti - coagulPaTivse01dOUTYsS
Simlarly, pediatric patients undergoi ng biol ogic therapies or having
conditions of gastrointestinal ("G") inpairment including, for exanple,
short bowel syndrone, ulcerative colitis, celiac disease, cystic fibrosis,
renal dysfunction and androgen deficiency, gluten intolerance, Crohns

di sease Ofink@YiIBhE (WINBEEY) afid®Ys driRoRENGplitd fié @p aAedrm &t fighi OA r@diation
nutritional conpositions having exogenous vitamn 1(2. - [0036] .

Appl i cant scuaes Eymeallysi-Frys)yafidou pnsehivolyd i qiindttee bors endsy exoniaanon, avhiieh 1( 2
as part o n i tion r t ] i i 0 1 | Gy r ation
and” mor oudi bR b THBMR Yl b MBS R GBS PO ot
chi | dr en. isAddiptinih &dchiiquy iféradvialuakde SoRpE@Mmityadvcanhagh sehsovipr eaysavittone
growm h and bgne quality in pediatric patients with underlying nedical

condi t i on®ej fitewmiden qyalatiof: ovid Hikenenopopder deahnidyichelRbE BRAMBRS N We8oNAs a
resul t, Apgllcs RitufBicAMBA) bOR dadm NIehiR ! A fliz XA BIR RNl ABh RN

i ncreases bone density and 1 nproves bone tissue mcroarchitecture In

pedi at ri cdgratet ant $tont Iter ployecteeldarca ibgt tatieeri finh die eeluher off thactxaménadi Isdae. The

ef fects of yjtam may be seen directly qn bone quality such.that this
Form of VPRE AN 48 CHBHAR: Norrob1erbP g e CHpan s BNl ¢ of
the bone javolined ihid WcelRapst ge'&ﬁéﬂfy%nmepb&lmn@fmn@ﬁﬁédt&%ﬂcgn,s%,
density, elasticity and nechani cal stiffness, as neasured by peri pheral

quant i t at Geemetoymd metdsmitys Rphstti( Gp @G, Paomindoeal MEh 80y 4R:18336.

absorptionmetry (" e - Vitamn K2 ma | so, be effective for bone health
M pati ents. undIPEEPRA inbiwHth SanlarecPelbmmd S TuhdFedh T 51
speaki ng, benendrnedrie b a@XREESS BF x a8yt ORIt ik QNEfERNORS HFRABGYMaSS
(expressed as the degree of photon attenuation through the bone, or bone

m neral cBR&ents p by eied tohevalustegbungfar taieprpwinel demarat jbope mrineralizaties. ar ea)
(expresse C Addj | ARY I . pr ure, t val uat es
peri pher aﬁEg%Anngqﬁl a?{gacﬁ‘lc ﬁ%li g?\%’% \‘}&cgﬁﬁﬁ%géj)?‘éaﬁ%f%ggggm/ﬁ] ?géaiggl ied to the
forearm or ti bjo@39PAcastdiapiyonhs qireeat (digpistRl tatatds t@ytkritecidl aosPoOSiEions

revol ve around the bone under exami nation, which is themreconstructed on

t he conputishiding ewgenqys Ky pidemethofe A Makie 3n8-pjng heguitritanel compeyiQNst i nal

t echni que [ r b A I wth
the o1 fo Tdb g R e B S e Mo " e
bone densartdyb¢neotissne tnicwarchiiestade. dombodlmrststof)thd @cauimeali ¢conmmrsitwing 2€shd he

bone m neral content derived not fromthe projected area bhut rather from
AR B e L U AU A g e

SSI, an i pderanfthl BARRsE 85 Well a0Rploded 86%d Bfluc MiSrohRURX thRKARId MifmBsELUNt
bone geonetry and the bone's mineral characteristics. See, CGeonetry and
bone denspatyntialydetative dfectsemn bod cexgntiting avd rivk df POGGiract@e] Jhus, the use

< based BroRe aRg B bR: AR aRRETDL AU bR ibed HRORPGRE vaRitEFLy, ©

sources Opedeitfit PatichEXAUstgN@QUAE! lajd USER AL Qase¥@lcHBEE abovdpait i9Tpassibki kel
fenmoral bone m neralization. DEXA has an accuracy of 4-10% andp a

coef fi ci epfcucly apgaate bangfenpity agdhpompmicrogichitecture tq dan)straecbe affeis 9f t he
present dj tes.t itk | conpositions including exogenous
K2 and rre{th%%g%g%if%%%eﬂgn%ﬁﬁtép%ﬁg#grlr{ébcisﬁiemﬁut ritional conpositions. The
present discl opporne] Al aogenetahtedthodiméne thes pregdnt pdclosand pREXdest © mieaimae bone
density and bone tjissye mcroarchitecture. Enbodi-meqts of the nutgiﬁ%i onal
conposi ti ‘Eﬂﬁ%P%fUOPHé‘C]b‘ BESHOLENWE V3R Kéan“}?r yHptiend! fempPRfen Yo furighe

density, m | d i i ) i v bone
i saue. m e B o B B e AR 2 e
bl ood coagort,abpear, mackanesk cdfiubo mearhimddt aste@poithuand donebinenefheesodgenous
vitamn K2 may allow for increase bone health and its associ ated benefits
in pediatric patients. Using pQCT and DEXA, as described above, it is
possi ble to accurately neasure bone density and bone mi croarchitecture to
denonstrate the effects of the presently clainmed nutritional conpositions.




[0040] In a general enbodi ment, the present disclosure provides a
nutritional conposition including exogenous vitamn K2. The nutritional
conposi t iwo 20ayo3iant her include a conponent sel ected fr @oTiUuse0190GIHS

consi sting of phosphorus, magnesium zinc, iron, copper, manganese,
calcium vitamn D, osteopontin and conbi nations thereof [0041] As
used herein, the term"nutritional conposition” includes, but is not
limted to, conplete nutritional conpositions, partial or inconplete
nutritional compas] AkQiRsd haieh,dhsaase “QutrEOndi EdlpbstRAC ihtlad&ytiut il apal
conpositions. A conplete nutritional conposition (i.e., those which contain
al | the ekwdpdi &, ce@plstaneitriierd qompesrens) pyHabeorudeepraplety gwhdiosslr ce
of nutritjon f h ient tient IV %.0f thejr

nut 11 11 onsellanbehbefRon TR AR AR oR Bomod FoRicey
partial ofiuttineupdodtmsitiohr (ikl,ohase adighosoithidnalaRs dd@ntigloradton add Imiche
essential macro and micro nutrients and cannot be used as a sol e source of
nut riti on$tEENtEheanpby pedtas pale seurce pf ppEiep fat ematient i RN BRIESYS ons
can be usgehoRedndh hlidiodNeq SHARLAIHRIN HGASE RiriEHRF chnBRicRECIA | ©
nutritional conmposition iIs a conposition that delivers nutrients or

phar maceupdrtial & iacndete dogitéonaboghsiséionr dqeamdi edntaintatlithe ossahtiad omgeas aid on.

[ 0042] The.exogenous Vi tam'g) KZﬁéan bel conbi an wi t h ot Iﬂer i. n rEdi .erts for
pr onot i on™HO BERENE AR AN PeBSFE AL SPIF SUrCegt NUILAP Y, the REidRo harti¥t Phni n
K2 could M@Bﬂﬁp%&tﬁiié&@%bﬂﬂ?&ﬂti&r@ AHBPALdd Rontitheadl BudplerREA] Al dit&GsPat i ents
when used in conbination with a conponent selected fromthe group

consi st i ngprditiqhepetor ostritiongnesnpasytion mca donmositicopthetr delmeny anepsts or
calcium vitam n .D. osteopontin and conbi pati.ons . .thereof Exogenous vitanmn
K2 may al RETRETRUGHP ANLFIEN T CRTRICE QT BE‘%BEW“ﬁ%% *HERPYH when used in
combi nati on W [g042NTRO cREcAdu{ Qitemin KeUGhNR) corbiab® ivithVoihbr iedients for

sul fur-containing amno acid content, lipids (n3 :n6), bioactive peptides,
prot ease PieRIobon®f done gearthpad bepe quality. For ggample; praganeushatiinge dez, coule
nutritiongl Sidel urt i.neGl e. o0 Loti.cs. ed
ner i n, ot Breaag oVl I Qibnd Lol QR aBRTbe G LR IR (%3,
speci fi c edmabigsion bathh ai Sorhpencaorpesict i fiomard/ gfoudc tonsistivigi of tphesphorus,
gastrointestinal mcroflora, that confers benefits upon_host well-being and
heal t h. NOASTSSHRLI A CexXtipl €PPEH B}a%ein@ﬁfi’céalﬁﬁﬁ ugEnipy &, o%@t?%%{%cﬁ&’ri des,
I nul i n, | asthithQRfs tﬂ&&%t@@gb&ﬁﬁ%ﬁﬁﬁﬁ quﬁay, A5EGoik 915693 effectively to support
soyol i gosacchari des, xyl ool i"gosacchari dés, “i somal t 0o |gosaccﬁ§r| €es,

gent i ool i pordwehbmidesised actashioatasneyitlykhotoohdidio&ar clhacinge protein with low
pecticoli accharides, guar .qum partially ol yzed guar .gum sugar

P conol s, SaRERangmiEnmids: Aol Tl difde YombPhablER hdrasfes. " profedt

[ 0044] | njpabierbedhikntic. the nutritional conposition further includes one
or nore probiotics. AS used herein, probiotic mcro-organisms (hereinafter
"probiotics") H0d3phefneqralisidymenitcihe angdivinghenirmisitive  fuithes lindideg ogeni mprabl e

or weakened,. and/ qQr non-replicatjng), nmetabolites 1 cr.obi al cel

ot epar at | BABDF o AaBRERES e Fe kPR is TR EPRY meRlbfi BB b} el

benefits grcifleeh , bR ih @dbiipSiieseehd/or RUCHY At Be AR BstinalBi@oflora,

speci fi cal Ié t hat benefi ci al IK affect a host by inproving its intestinal

m cr obi al thehlcanptees beefls iponohett f well-being ane health-t hNep-ligiting mesianglast of he

host. In al ,:. Lt 4LS |.j th m - Or gani .inhihit.or

ot | uencePeRg g i bnREPoReLstitRles ot G50 “BR AT RS

i nt est i nahcatiaacgum,T heoypiligbsaothaslcsrayxdbslzoasichaades, t enmaloii®shdthatidaan of

the host. For this reason, there have been many different approaches to

i ncl ude pEBBEBtigesacqhatiges; é@&&bsa?re%éf@oowanhﬁlé?%@e@%aHﬁ@S@gcf@rl Bh Mt i cs

i ncl ude Saghhal Aoe & r Q1Y Ghny di 1880181 G201 QPS|

AspergillUs,’ izo%u?fim%gr, Pgﬁlﬁléisl [ umg&hBoi ?i%@%a%tugﬁ’u%r% é%%%r ol des,

Cl ost ri di ecombiRatembthetef.i um Mel i ssococcus, Propi oni bacterium

Strept ococcus, Enterococcus, Lactococcus, Staphyl ococcus,

Pept ost repococcus, Bacillus, Pedi ococcus, M crococcus, Leuconostoc,

Wi ssel | a, Aerococcus, Cenococcus, Lactobacillus or a conbination thereof
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[ 0045] In another enbodi nent, the nutritional conposition further includes
one or nore amno acids. Non-limting exanples of am no acids include

Al ani ne, wogbn/aleqo1Aspar agi ne, Aspartate, Citrulline, Cpsraispe/o@46s amat e,
d utam ne, dycine, Histidine, Hydroxyproline, Hydroxyserine,

Hydr oxyt yrosi ne, Hydroxyl ysi ne, |sol eucine, Leucine, Lysine, Methionine,
Phenyl al ani ne, Proline, Serine, Taurine, Threonine, Tryptophan, Tyrosine,
Val i ne, H CA (Al pha-Hydr oxyi socaproic Acid), H VA (Al phaHydroxyi soval eri c
Acid), H WA ggﬂﬁhﬁrﬂbfﬂérﬂéﬁdﬁﬁﬁéﬁ’t}’ih\é%hﬁ{tio%a%n@osﬁfon@uﬁmd]@désQ)ﬂe bhgbeof 1n
a preferred enpodi nent, non-limting exanples of am no acids include

prol i ne, PiEpBIOHRYpros ivsed heyadr.oRipbintie simpeo-orgeaEsensy (Ressinaltes ndProliaiesxy $&3 i ne
and conbi i.ans thereof . .004 N a nbodi ment, t ut rjtional
commost ¢1 BNy gy GLSoReishe SBPERRLTEY weddf b S
enbodi menieplitdidghuhdthBdliesami GoMpDSIIL propurhtitits e tompehdathast raiteobid] colly that

nucl eoti des. [0048] In an enbodi nent, the nutritional conposition
further iR gefepheldbenshis anthsiheost when pdgpigeied in ddedpais HBOWHRGHON fatty

aci d cont ?ﬂe@fﬂegllﬁhﬁk %R%{eﬁc?atlgﬁﬁf% ?Es’hosggmgro%ih{gkité ﬂﬂéé&hho%liicr&'ﬂmt Qaﬁﬁ#ac{e! ents

and/ or anti oxi dants. use eféln, lotic 1s a supplenent t

cont ai ns keadihg ao pffedts ohithe Andthaopwolbboingmftthahostorik deaget, hets Uebicveadpthave t he
mcroflora of the intestine, .Non-Ilimti exanpl es of fish oils jnclude
docosahe@@%Fomecra&r%ﬁn(swﬁ)bﬂaﬁ)ifdm&uewatﬁg rgf%wn&%gd?lera"eﬁéw% pathogenic

Non- i m t {RQrRXATRE Erte@inaPR¥dO r’lthferﬂrsﬂilbﬁc§ ﬁﬁiz YAB QHEIE Md MamEW RS and
| i monin. Antioxidants are nol ecul es capabl e of slow ng or preventing the

oxi dat i onthgfhostt H@r thre reasen, dlscre Nove- baeninanygli Escantppgoaghesantindxdeadanbioticncl ude

i tan i.d ' in.C vitani , _sel eni f id
L act owol { BYF o8 R NeBRDinE Eienar spSPpBEhdnbuds (RErRrORY ian,
coenzynme QBhrémGRLCahdidheBiRBial doRBops] AHpekadilti ®hzopus, Mucdi) P4Rikillifim,

anot her enbodi ment, the present disclosure provides a nmethod of making a
nut riti onBifidebagiersimi on Bagtseoidest hod legnpiinses Beebaricranmnef f dalisyacosgisunt of
exoge”°“SPJS%io%Eb%cf%ri%&Em°§§éc‘[}to§o%h?s?t e QOLEAE GrAURLEQRS! %Wlo%ccus
phosphor us, "magnesi umy zinc, 1ron, copper, nmahganese, calciu vitamh D,
ost eopont Peptestrepostdiisat iBasRlubheP&atidcocousa Mikcfdcbé@nal Lewaposod,| ONcis§odla,
exanple, to inprove bone health of pediatric patients. The nutritional
conposi t i OREAFUBOTRCaTFusdrACckbacirapT Ecanabirrtiicthersal phar naceut i cal

formul ati ons, . Lﬂr(?%ﬂ %ﬂnﬁ{&ﬂ*er fe@gml'i%@etntQ%nut}iﬂgﬁﬂfcgﬁgogiﬂ{)mrﬂ:{?% MfudedbRe 8r Y

suppl enent s, 00 everage products or a conbi nation thereof.
[0050] | nmarwtmero artkodiNventimitingecxampsentt ansol asds schrdovAldemeaAngiinod  of

tailoring,a treatnent ornggs et .pat I ent asgﬁ on.a genetic . ..
or edi spoSRHRBHERS A NEFEmErBHTES CulilS GREMAUS: SRFRITy GRS BotHEg f or
Vitamn Kﬁgx&x‘%x&ﬁ%ﬁﬁé, bRIG N8 D HydHRREBRAL, At @Ox W §ifle, isb R ifle, K2 ulRY, be
nore effective in individuals carrying ‘uni que genot ypes.
Lysine, Methionine, Phenylalanine, Proline, Serine, Taurine, Threonine, Tryptophan,
Tyrosine, Valine, HICA (Alpha-Hydroxyisocaproic  Acid), HIVA (Alpha-
Hydroxyisovaleric Acid), HIMVA (alpha-hydroxymethylvaleric acid) or a combination
thereof. In a preferred embodiment, non-limiting examples of amino acids include
proline, hydroxyproline, hydroxytyrosine, hydroxylysine and hydroxyserine and
combinations thereof.
[0046] In an embodiment, the nutritional composition further includes one or more
proteins.
[0047] In an embodiment, the nutritional composition further includes one or more

nucleotides.
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[ 0051] As used herein, a "tube feed" formulation is preferably a conplete
or inconplete nutritional product that is admnistered to an aninal's

gast r oi ntwennal31®@yst em other than through oral adm ni Cratsz@,4746&] udi ng
but not limted to a nasogastric tube, orogastric tube, gastric tube,

j ej unostony tube (J-tube), percutaneous endoscopi c gastrostony (PEG, port,
such as a chest wall port that provides access to the stonach, j €j unum and
ot her suitable access ports. [ 0052] As used herein, "effective
anount” i's prefoaugpPlnyanidmisyuBit, ﬂl@@lhtrﬁfoﬂﬂledlﬁlﬁ)oﬁltféﬁfﬂl&h&nﬂdude% badbsmdre

di sease or nedical condition in an individual or, nore generally, reduces
synpt ons, Sy#Rivdiges fiph oylse gwnaarine emegad sfétéSe?@ld)rcomawmgjéhetarYnlﬁqtrmlireﬂﬁal
phy5|olog f ndj. a t.r e
pati ent - %§w 611&%1;1{_%9‘&&0 d)%yﬂ)%u{r%ta%s anhn)? a V\}]oﬁlé{?inﬁi A% ué%d he? ?{' 1%% .1sb

"pati ent " a alippl@hdre nhai $66kaine HethNa pfebrcelfcalhdtaq)rablbucr&m Wfohlewglémeﬂtd mﬁprbse not
so limted. Accordln%§¥ the terns "individual" and patlent refer to any
ani mal , thaviieptise at Nopdimifigg  gxarapipt apf clothdidilsoringlndd can

beneflt f e t “DHA” 0 ifip A AN sSihipgidde,
but is no@gﬁ%g?t% 0?% g%%&a %hl%hggﬁipéﬁagﬁ)ﬁfﬁﬁg%not %lnﬁgédl ¢
rodents, aqugti¢scofimplmradsricrdo mr&ﬂ;ddecqmaﬂm] Sursumin arsd ﬁn@mmnﬁnuaxldantﬁ aram

ani mal s suc S She%ﬁ EI9 ,. cows and hor nd q§n%£ v%er he terns
ani mal or b CgPallt of ST ATSPISYNtiRg ¢ thl %“an ﬁfpfl}é)tk‘ec& etsha °Pt al so
appl i es tQmahy SahiPRdsSoflMabxRhfs GRAAR %té,?lfuntft‘eca%tgﬁﬁas Q)ftlahll?ﬁ te@lt%lﬂ pt ended
to be exhlblted by the context of the passage. [0 used herein,

" conpl et esaheniviing flavonoadse Lpcefvelfabiry, fatir(woilibaed), mO(bmln@n@ls,t lfyaOan@nﬂlaeln,

sufficient types and cron trle rotein, fats and

car bohydrt;\?b%l G HE bﬁgﬁu@?é@% ets%e ﬁ%t%@lﬂﬂn °to be a sole source of
nutrition for [go89Rm ABbthéO cidoGimdnt, the p@vséiﬁ Tburs tR6@ded Q- method of 0055]
As used herein, "inconplete nutrition" are preferably nutritional products

that do noekige r@tlaltlﬂtl Fpmpesition. Vet mediodrppisines adding an cle@tveiamouphes and

car bony Sk T FHOR RN, e T Sy BB Recph e, o
magnesium, zinc, iron, copper, manganese, calcium, vitamin D, osteopontin or
combinations thereof to a nutritional composition, for example, to improve bone health of
pediatric patients. The nutritional composition can be in an administerable form such as
pharmaceutical formulations, nutritional formulations, tube-feed formulations, dietary
supplements, functional foods, beverage products or a combination thereof.

[0050] In another embodiment, the present disclosure provides a method of
tailoring a treatment or dosage to a patient based on a genetic predisposition as a
parameter to assess when determining the potential for Vitamin K2 to impact bone health.
Supplementation with Vitamin K2 may be more effective in individuals carrying unique
genotypes.

[0051] As used herein, a “tube feed” formulation is preferably a complete or
incomplete nutritional product that is administered to an animal’s gastrointestinal system,
other than through oral administration, including but not limited to a nasogastric tube,
orogastric tube, gastric tube, jejunostomy tube (J-tube), percutancous endoscopic
gastrostomy (PEQG), port, such as a chest wall port that provides access to the stomach,

jejunum and other suitable access ports.
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[ 0056] As used herein, "Long termadm nistrations" are preferably
continuous adm nistrations for nore than 6 weeks. [ 0057] As used
herei n, msiomall/Ei@ier ably i ncludes but is not |inmted t@eCrasenmvd474aguatic
manmal s, donestic ani mals such as dogs and cats, farm animals such as
sheep, pigs, cows and horses, and humans. Werein the term mammual is used,
it is contenplated that it also applies to other animls that are capable
of the effect exhibited or intended to be exhibited by the mammal .

[0058] The ter [ms% BE q%og@aélﬁn‘i’effe@weeaﬁ&uﬂtmsl pefeugbey b embagttRit ptienikaast
and/ or fungl, gromth nmediumwith the m croorganismor a cell growh
medi um i n @ﬁﬂi@ﬁymré%@r gléeﬁsg rarwasdie| ¢andgtaadin an 1nd1v1[d9@l59r] pareygcagrallEy ei n,

a " Prebi O}e[()ieces gytﬁ]é?ltngac é% fPo %1%% {)P Qﬁesdlgea 3¢ Ip%:Vl VseI ym?trl%n}?éle t he

growt h of nefi-c e gro *hof ogeni c bacteria
i n the inpigsidlsgsal, &hﬁydleeﬂebeﬂﬁtt td lﬂ&cﬁldtvadlﬁd Artretahﬁexﬁtc@ﬂﬂae Patésng/ @ dodpper
I ntestine or absorbed in th tract of the person ingesting them but

they are féterbnineadditon, Wéhllj’a@ﬁ it dedividuprl” e oriOH a2l rRftdrussy heredbivt i cs.
Prebi ot | ?%fé}rtg al A X +\getnﬁ§1|f}l H§O]r$0qt RXmgeﬁn %%ﬁdﬁﬁ? O[II\}X %Wﬁ{dﬁ% 4P’ and

Roberfroid, D etary Nb e Human | ot a: ntrodu0|ng
t he Conceftatiofit” Pefebioodnycsmimadl, nidutnnal ot @8mad Abving 60 At Agklfdr a medical p@QIDIn As
used hereln ) hogﬁ %er adm ni strations" are preferably continuous

adni ni st r ¢ t G R weeks.

[0053] As used herein, animals include, but is not limited to mammals, which
include, but is not limited to rodents, aquatic mammals, domestic animals such as dogs
and cats, farm animals such as sheep, pigs, cows and horses, and humans. Wherein the
terms animal or mammal or their plurals are used, it is contemplated that it also applies to
any animals that are capable of the effect exhibited or intended to be exhibited by the
context of the passage.

[0054] As used herein, “complete nutrition” are preferably nutritional products
that contain sufficient types and levels of macronutrients (protein, fats and carbohydrates)
and micronutrients to be sufficient to be a sole source of nutrition for the animal to which
it is being administered to.

[0055] As used herein, “incomplete nutrition” are preferably nutritional products
that do not contain sufficient levels of macronutrients (protein, fats and carbohydrates) or
micronutrients to be sufficient to be a sole source of nutrition for the animal to which it is
being administered to.

[0056] As used herein, “Long term administrations” are preferably continuous
administrations for more than 6 weeks.

[0057] As used herein, mammal preferably includes but is not limited to rodents,
aquatic mammals, domestic animals such as dogs and cats, farm animals such as sheep,
pigs, cows and horses, and humans. Wherein the term mammal is used, it is contemplated
that it also applies to other animals that are capable of the effect exhibited or intended to

be exhibited by the mammal.
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[0061] As used herein, the terns "treatnment”, "treat" and "to alleviate" is
preferably to both prophylactic or preventive treatnent (that prevent
and/ or slwe20h@n3d@vel opnent of a targeted pathol ogi ¢ comdirttiseeronn74ds sor der)
and curative, therapeutic or disease-nodifying treatnment, including

t herapeutic neasures that cure, slow down, |essen synptons of, and/or halt
progressi on of a diagnosed pathologic condition or disorder; and treatnent
of patients at risk of contracting a disease or suspected to have
contracted a djo9s8pEhe &SmWahitrodszaRAhi 8l hfeahh® iakiadé te WikctchiaMe ybaeand/or
dlagnosed as suffering froma disease or nedical condition. The ternms
"t r eat menfungahdeetl grewth mgiwe pethdhe pacropeapgimeeh selt eroayibl/mesdiyn depthidh of
health in dual uffering froma di sease but who may be
susceptlbﬁngg?&g%#e/]h g@éﬁﬁgﬁ%ﬁt of an unheal thy condition, such as nitrogen

i nbal ance or npo9sdEAkossed h&rein, e MPredioweEt ne rpréferably eatfbodnubitueceal thevi at e”
are also intended to include the potentiation or otherw se enhancenent of

one or otV elyergmpicdphgranthidd b@flef{l%rbéﬁ@aﬁl% iphali theegrowth of pathegepic As
used her ej . lﬁxlﬁéof Rhsiffes! Thdy SRR} BB atdd hﬁtth&aeﬁla M&h& @%Rﬁé’sﬁh%ﬁ and

a probiotic that wor k t oget to 1 nmprove the nlcro ora e I ntestine.
[ 0063] Asdmsﬂﬁdhenheﬁ}lhmﬂnﬁﬂhe@mn@n@mgmmmgtbmﬁfbnaﬂhyznadhmdmsm,uynhmg

chi | dhood and. adal esce bon e scul pt nodel i.ng, | I.ows for
the for mga}sgﬁméqstlﬂ@,\;n Oratangf?é%/ P@%bﬂﬁ’&s ﬁ@%&ﬁ%\%ﬂ %Oafexamal%g Elefirl?i’m

anot her sgi@nYR L Gikod BEd VERER Eb%erf?&lh%ﬁ&%%édﬁhﬁ&i’\@f iRdiyhsvabihanes to
growin size (linear growth and circunferential growth) and to shift in

space. DuMiergbiota: ﬂldmﬁadlngéhfegowpwfdéelags@, 7. N¥ar. plt996 23t 1He1 *plr4dvées s of

br eaki ng down occu |nS| on mat | bone
ocours on i to DUPELATSEH deieih ol Pagomiuiseaise v et SGEITOM cker
because fgimmtst@iosdBr RSEMan 6RvdeRE.h t he outer and inner (endosteal)
surfaces. The renodel ing process occurs throughout life and becones the

doni nant pr ocel96blyAs hused | haseinhdlic By reesement”) t Strpdakangdaste @HW@ﬁ@aFSy by
th |
tr abecul SERMuly 6 SRR g PRl oy BT A, (ROl W BENAERE L o

the sane &vebpmbieof enmdekd pathplogiresmditv@sornditorddipngel ctdﬂz&ns:h&mmp@ﬁnd be
bone, but it is nevertheless vital for bone health. Mdeling and renodeling
conti nue HiRFASEFMSIAYING tretaent; Matudipgshcrgpeyticanepdines that spis élﬁWi dowie Ksaded

about evef Y 6fland/or Halk Brd; filolr B Ui G AP B yn yr(ﬁ ér
‘ 8%n g?llf i kg &@@ le |§%1g333 9 il e bone.

model i ng occur 1 cul ar response en|ng 0
[ 0064] Astremmenthef pitientsaat’ mﬂkcbfecnntldeﬁng 8 qmseeieeoahmpemmcﬂm havrodoﬂtmct@d a

subunit of. deox nuclelc i rlbonu | ei c..acid. ("RNA"). It

o’ or gan SEBRRIHI Haacts "0 o B P By ea ChESeed 4% SRS an Al e o
and a suggf m@mcgcwrﬁu(dﬁeom kRS e tlcBnidN ANd fddp08Ro IrBfcRNMhe hafititadbial

nucl eoti de nononers (single units) are |inked to?ether to form polyners, or

| ong chai msi/oraxoglehom sf headthaotandedivaiuel mpaafffamw sn priovdsddut bpodnast b y
suppl enent at i 1 t?l gXO enou '\9ELUC eﬁ e Ca t a rmnorrer:%ﬁ) orm such
as, for eXRRPIEIC o ha JeyderRent o 78 HEsH é’tcém?l ‘@n’ a5 MIEOLCR, IHNE N R OF
I\/bnophos phatde (055 Th&drm} f‘tréatme@’ t ﬁtﬁdaﬂeaﬂ‘db"ﬂ@ phesabaie a(so5nten&3¥ﬁo)1nc15de
'-Uracil Monophosphate ("5 ' -UW" ) 5 '-1no sine Mnophosphat Hﬁ -1 MPY)

5 ' - Thyni he MIPREHEE paplicrwise CTMmMCPment af CHRDIIN TS PIIREY eRFPD @ct@x@genous

nucl eoti d in a polyneric formsuch as, for exanple, an intact
RNA. Ther%l%§gm§gﬁ%ﬁpffple sources of the polyneric formsuch as, for

exanpl e, yeast [0Bb2} As used herein, a synbiotic is a supplement that contains both a prebiotic
and a probiotic that work together to improve the microflora of the intestine.

[0063] As used herein, “normal bone growth” preferably includes: during

childhood and adolescence bones are sculpted by modeling, which allows for the

formation of new bone at one site and the removal of old bone from another site within the
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[ 0065] Nutritional products are preferably understood to further include
any nunber of additional ingredients, including, for exanple one or nore,

vi tam n, wonerial3jéosugar, a pharmaceutical ly acceptabl e ®arnises1p/oexes pi ent
flavor agent, or colorants. [ 0066] The term "protein", "peptide",

"ol i gopepti des” or "polypeptide" as used herein is preferably understood to
refer to any conposition that includes, a single am no acids (nononers),
two or nore am no acids joined together by a peptide bond (dipeptide,
tripepti demOboRQ I THERFIRSY alled iRdBEAualPE&HEY 6 WrowNRNBLOYlinARArOPh BAJTEL I C,
salt, prodrug, netabolite, or fra%nent t her eof or conbjnation.. For the sake
of clari tylrcmrféren%l gowalny angt tq K§kifa o veace e Pging schildhead: ham@e%n@lvve eHINES S

ot herw se appr e t i des
or o ot ot FeoBR0R (e kb s AP RR E BN RS L iRy BERCHARS i ERL 5

am no aci fksv bemgdstuis dneitsasut@dpériosesiltshefacd Aapubicral thy b@ﬁ@Lg’et tM@(eaBbd’aQs@CI ds,
and that many am no acids,_ including the termnal am ng acids, my
modi fi ed fORMALQH Gah opBIryPepethdae osier Hed 1596rn@p@9%€ral)p%£aé§% é@les@m@dalsng

gl ycosyl ﬂo@&s%ﬁu@tﬂﬁ%{l ‘fé LADBLE He‘%“cﬂé dORHah ﬁl%tcbs%rb%ﬂ Q" HRY ﬂﬁ’ﬂﬁgﬁ&a'

nodi fication tec nlques are we known in the art.” Anong t nown
nodi f i cat teacss\wsipehk mays bgplpalkysl@nthelelarlpd[)y)phptdndnelshmg at dnenllparesienof boment i on

i nclude, but are. not_ limted t.o, acet i.on, | ati on ri bosyl ati on,
ami dat i onon g T oAb et o g B os OB ey Torormaned ?@ngﬁve Gt pent

attachmeniheQhnR ! Tﬂél%rﬁdiﬁe'hﬁ% 1?6 ce@@héfé&%t%ﬁﬁé&eth@%hﬁe%f M. bo‘h@V&htel'E‘tls
attachnent of a lipid or |ipid derivative, coval ent attachnent

phosphat i uigicithdsist otal for bes-Healiki Mgdeluggcandz@mOdﬂhngjccsmlmm d&owmt tiér st i on,
denet hyl at i r.mat i gn valent cr | i nks fornatl cyst. ne,
format ottt Mot S5 Vit il dhef Bt e WOk PR iRk,

gl ycosyl af)ﬂe@di’tnuﬁ{e)é%ﬁ}éérgh@&ﬂﬂfbbtidiﬂodblﬁl{gs cdoktill GRbdr pRtbiane uaf}@;ﬂjéhse to

formati on, hydroxylatlon i odi nation, nethylation, nyristoylation,
OX|dat|onW6ﬁK@ﬂ@b19 qkonsr ocessi ng, phosphoryl ation, prenylati on,

racen zati on. GRKENRYLAL B0enoLBLL A S ARRESNS TRIRIN RS SO g 8P of

anlno acids to such as arg |on inati on

term " pr of®ixgribédusteid Hel l(l‘dBNA"’)iblt ntsdrﬁnc&hc zlilﬁ@( RNA"). ihiiscdh s@hsic Sompolndiear
or non-linear polypeptides, consisting of alternating éﬁﬁeats of a_peptide
[ 0067] AsMadeup RER @itFPgen‘Mﬁaé%‘é?h spfjade mgleculsngndohugar Bplepulefdgoxyribose

R T oy e S g

functlon oods that have enefits ion, and are
health prm@nmnmgpdbnpqmﬂﬁsmshatlmmnwhmnmn1Ehanhownmndaﬂukﬂsnasgﬂmﬁeﬂ@:n

"Phyt ocheni c " Ph nut ri.ent refers to hem.cal produced by a
ol ant 1 nabrorsa e e gy hheiaRerons BHAPHSE SBbe PAYPORHBI G al s
can be adigRi sigr &d fy &B%p[@@%dén@&hb‘%@ﬁoﬂ%@b&@é ly5-Aenbey, 8 Iotandisl or
parenterally. As used herein, non-limting exanpl es of phytochem cals and
phyt onut r Menpghdspledteidd Y WB”L ha- Carmnev\a\@mnmena@1@@*{@6@0)10/50@%5 1.

Phenol i c %%B&Jo%gﬁaté’m i(p’gl-lh\qp’)l,]d% ?/bom ehelof%noph(o ate a?“S 'ﬁQquﬂ 5'—%’&91?1%0' '
Monophosphate (“5'-TMP”’) or a combination thereof. The exogenous nucleotide can also
be in a polymeric form such as, for example, an intact RNA. There can be multiple
sources of the polymeric form such as, for example, yeast RNA.

[0065] Nutritional products are preferably understood to further include any
number of additional ingredients, including, for example one or more, vitamin, mineral,
sugar, a pharmaceutically acceptable carrier, excipient, flavor agent, or colorants.

[0066] The term “protein”, “peptide”, “oligopeptides” or “polypeptide” as used

herein is preferably understood to refer to any composition that includes, a single amino
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Carvacrol, Dillapiole, Rosemarinol); Flavonoids (polyphenols) including
Fl avonol s (such as: Quercetin, G ngerol, Kaenpferol, Mricetin, Rutin,

| sor hammewOmp1/Bi@ranones (such as: Hesperidin, Nari ngeRCmUuSSiloplyiaes
Eriodictyol), Flavones (such as: Apigenin, Tangeritin, Luteolin),

Fl avan- 3-ol s (such as: Catechins, (+)-Catechin, (+)-Gllocatechin, (-)-
Epi catechin, (-)-Epigallocatechin, (-)-Epigallocatechin gallate (EGCG,
(-)-Epicatechin 3- gallate, Theaflavin, Theaflavin-3-gallate,

Theaf | avi grid bhtg, tw@ahb@Viniing adids figkal fogétBer W@@%&ﬁ@l’egﬂoﬁé )(dlpepude

Ant hocyani ns (flavonal s) and Anthocyani dins (such as el ar goni d
Peoni di n, triogadedion pompmmew epllagenymiseueon, hOPéﬂanaéiﬂlﬁ);,, mllf§©t11q, é@l@rmgdrug,

( phyt OeSt ggggﬁt)e[é Sﬁl%%me%l% ‘the?&f%%%l %‘;') qagorqo p&[‘l e sa e ?ﬁgllltélpﬁl sé %%‘8 Osb 8P in

A), Gycitéin avonol's, toes gens),

and Counegikrabbye l%iﬂmmﬁ)d 1n¢era1@mgsab(1@uﬁlbsmhexﬁhéea@eelﬁad| W ,wilbel dppraaitell thdanni c
acid, Vanillin, Curcumn); Hydroxycinnam c acids (such as: Caffeic aC| d,
Chl or ogenPYBRides (arisafifles el PRptciepyipligonsptides) eétewma)n amingnagids other

(phyt OeSt{hgﬂiﬁ%_siQrarﬁidoy 'd%mrri?\‘f’lg'réf@ﬁ@d tFh %'2@91&11‘{51 fQEc%?ﬁx&%mﬁB%ads

|l ariciresinol); Tyrosol ester uch as: Tyrosol roxytyroso
A eocant haid thet eunppeiing jacigs) inbkidoigdthe (tsmtihalagminBesudr atayodbe mBtigtedsinid bene,

Pi ceatannol ) and Puni cal. 2. Ter penes sopr.enoi whi.ch i ncl ude
Car ot enoi #¥°} defnsp e, @3@5}/ 74 Ph@?%@“@ér%&&é ésle%ﬂﬁéf\%“%% and_ @hfopetie,

13- Car ot eﬁﬁlsla)ﬁoﬁ‘@lrrﬁ&ﬁﬂ@atloﬁs Qﬁ‘rb‘?/tc%@ﬁical—ﬁﬁgﬁﬁﬁf%n BHIKiQS QAN 18RI arcRPMT RidweNe,
Phyt oene), and Xant hophylls (such as: Cant haxanthin, Cryptoxanthin,

Zeaxant hi m, thagrtadarmgithe kheweinmdifraboranhiehmnay Mposer e pelypestidsh ofghe

(sucn as: Pesmpatad) HEabw FERNIPBied hEharh oSG, AL GRESFLRSY)

Tocopher Oillrﬁld('dﬁbﬁ WV ileft) attaditleR VB FaFandid of B Rehe nadibty @&Ja%‘ﬁt ﬁ@déﬁﬁleﬁﬁof a
gamma- | i nol enic acid); Triterpenoid (such as: O eanolic acid, Usolic acid,

Bet ul i ni cPAENEICOMIE o] eolaeu@sfotldesdere@@a%a’Pwlmﬁ|aé%clilrn@ltu@l% aphipidc9mipits

(ouch . aBRHAIL T p LA GRL AR oy SRS AR SNSRI

40O ganosudikiléids boahd €brnianioh udkendthliial, tfbrinities o(fICSOzilbthﬁN@ﬂﬁtkSSﬁon(nSﬁmhoﬂs
cystine, formation of pyroglutamate, formylation, gamma-carboxylation, glycation,
glycosylation, glycosylphosphatidyl inositol (GPI) membrane anchor formation,
hydroxylation, iodination, methylation, myristoylation, oxidation, proteolytic processing,
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA
mediated addition of amino acids to polypeptides such as arginylation, and ubiquitination.
The term “protein” also includes “artificial proteins” which refers to linear or non-linear
polypeptides, consisting of alternating repeats of a peptide

[0067] As used herein, “phytochemicals” or “phytonutrients” are non-nutritive

compounds that are found in many foods. Phytochemicals are functional foods that have
health benefits beyond basic nutrition, and are health promoting compounds that come
from plant sources. As used herein, “Phytochemicals” and “Phytonutrients” refers to any
chemical produced by a plant that imparts one or more health benefit on the user.
Phytochemicals can be administered by any means, including topically, enterally, and/or
parenterally. As used herein, non-limiting examples of phytochemicals and

phytonutrients include those that are:
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Sul phoraphane); and Thi osul phonates (allium conpounds) (such as: Allyl
methyl trisulfide, and Diallyl sulfide),Indoles, glucosinolates which

i ncl ude Iwoabga/@160¢ar bi nol ; sul f oraphane; 3, 3' - Di i ndol yPegfusane/04B6Hhi gri n;
Allicin; Aliin; Alyl isothiocyanate; Piperine; Syn-propanethial-S-oxide;
5. Protein inhibitors which include protease inhibitors; 6. Oher organic
acids which include Oxalic acid, Phytic acid (inositol hexaphosphate);
Tartaric acid; and Anacardic acid; and 7. conbinations thereof

1. Phenolic compounds which include Monophenols (such as: Apiole, Carnosol,
Carvacrol, Dillapiole, Rosemarinol); Flavonoids (polyphenols) including Flavonols (such
as: Quercetin, Gingerol, Kaempferol, Myricetin, Rutin, Isorhamnetin), Flavanones (such
as: Hesperidin, Naringenin, Silybin, Eriodictyol), Flavones (such as: Apigenin, Tangeritin,
Luteolin), Flavan-3-ols (such as: Catechins, (+)-Catechin, (+)-Gallocatechin, (-)-
Epicatechin, (-)-Epigallocatechin, (-)-Epigallocatechin gallate (EGCG), (-)-Epicatechin 3-
gallate, Theaflavin, Theaflavin-3-gallate, Theaflavin-3'-gallate, Theaflavin-3,3'-digallate,
Thearubigins), Anthocyanins (flavonals) and Anthocyanidins (such as: Pelargonidin,
Peonidin, Cyanidin, Delphinidin, Malvidin, Petunidin), Isoflavones (phytoestrogens)
(such as: Daidzein (formononetin), Genistein (biochanin A), Glycitein), Dihydroflavonols,
Chalcones, Coumestans (phytoestrogens), and Coumestrol; Phenolic acids (such as:
Ellagic acid, Gallic acid, Tannic acid, Vanillin, Curcumin); Hydroxycinnamic acids (such
as: Caffeic acid, Chlorogenic acid, Cinnamic acid, Ferulic acid, Coumarin); Lignans
(phytoestrogens), Silymarin, Secoisolariciresinol, Pinoresinol and lariciresinol); Tyrosol
esters (such as: Tyrosol, Hydroxytyrosol, Oleocanthal, Oleuropein); Stilbenoids (such as:
Resveratrol, Pterostilbene, Piceatannol) and Punicalagins;

2. Terpenes (isoprenoids) which include Carotenoids (tetraterpenoids) including
Carotenes (such as: a-Carotene, [-Carotene, vy-Carotene, o0-Carotene, Lycopene,
Neurosporene, Phytofluene, Phytoene), and Xanthophylls (such as: Canthaxanthin,
Cryptoxanthin, Zeaxanthin, Astaxanthin, Lutein, Rubixanthin); Monoterpenes (such as:
Limonene, Perillyl alcohol); Saponins; Lipids including : Phytosterols (such as:
Campesterol, beta Sitosterol, gamma sitosterol, Stigmasterol), Tocopherols (vitamin E),
and omega-3, 6, and 9 fatty acids (such as: gamma-linolenic acid); Triterpenoid (such as:
Oleanolic acid, Ursolic acid, Betulinic acid, Moronic acid);

3. Betalains which include Betacyanins (such as: betanin, isobetanin, probetanin,
neobetanin); and Betaxanthins (non glycosidic versions) (such as: Indicaxanthin, and
Vulgaxanthin);

4 Organosulfides which include Dithiolthiones (isothiocyanates) (such as:
Sulphoraphane); and Thiosulphonates (allium compounds) (such as: Allyl methyl

trisulfide, and Diallyl sulfide), Indoles, glucosinolates which include Indole-3-
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[ 0068] As used herein the term"antioxidant"” is preferably understood to

i ncl ude any one or nore of various substances (as beta-carotene (a vitamn
A precurswoRpinvidi@m n C, vitamn E, and sel enium that iPomius2el00xi4danti on or
reacti ons pronoted by Reactive Oxygen Species (ROS) and ot her radical and
non-radi cal species. [ 0069] As used herein the term"vitamn" is
preferably understood to include any of various fat-soluble or

wat er - sol ubl e organi ¢ substances (non-limting exanples include vitamn A,
vitam n Blarbivibk amulfoRB®hand; t BB DRIy [Mictait,n Sinighid; anick; VAL nABy
essential in mnute anmounts for normal growh and activity of the body and
obt ai ned heathincapnaje; fiparing] Ayi-penancphdloxfdsods or synthetical |y made, and

i nclude thei rpE oy HATIAS o pARTLYRI M6 Ry ANHLABA! 00S- [0070] As used
in this specifi cati on an wwle appenope &l ns, the singular forns "a", "an"
and "t he"e6i ncl Oder plotgaalic r &fid¢y ewhshurihdtde t ORaldONi@At RHye@r lagiddi Ghaites

ot herwi se, Thus, for exanple, reference to "a polypeptide" includes a

m xture ofCxepkosphatih Tartaag ypsmnddugcardicacidiang i ke. [0071] As used

herein, "about, .. iﬁat&{n?fﬂ?err@cﬁiy understood to refer to nunbers in a range of
nuneral s. Moreover, a nunerical ranges herein should be understood to

i nclude all i nfOG8Y Aswkal Berom the aetd tensipxidhtthiin ptdherablgngelerstood to 1h@l0d2] |1 n
an alternative enbodi nent., t{l% resent discl osurelyrtrovi es a nethod of

maki ng a WP TIIRAEC ALOREO $UbsHncepias Rl HaQtRs i MRl AdUFAYSosk SYaRBUSs

vitamn K2 apshé £00R@RERhiuaH! S HiVil BXILINh OF QRSN BIotdt D bPTReactive
phosphor ous, magnesium zinc, iron, copper, manganese, calcium vitamn D,

vi tani n aPayggsSpeoiss GPdhardrother redinddiandmpomsdicdepesads. t o a nutriti onal

conposition. | anot her enbodi nent, the prese di scl osure provi des a
rethod of 1 mor BOPELARGR FaafTRE S Vi Pl HERaf 1o g o nude by

M croar chpft RGioUs Eat-sBRIBE: G WABH-Sol B btg?nf‘codill%thﬁéé@ Mhch-lishets dmpRlsasdlugd ty
and strength) in pediatric patients. The nethod conprises adm nistering to

a child ivitaneiad\.oftagamBL.aitguit By vétaalin Bonpdan Grvifapdn PdivHgmanE efssediel ve
amount of. e ' ] -1 Syt er

i ncl ude amc%&rr%genna%@n\sgeﬁogg{) %ﬁ?%%ﬁaﬁg%tﬁ% poqg[g%@? ti %gdbgélgé&]%%%rﬁﬁy%gf
magnesi unplagi 4ie, aniitfdnfoodOPPSMheiival gameads and adotidentheiy ipt@itamis, desivedasnt i n
or conbi natjons thereof In still another enbodi nent, the present disclosure
provi des #4#RINE8 of pronoting bone growth and bone quality in a pediatric

patient havi ng{(}%‘?ﬂ}’ﬂgg&éd’ 1n%is§§ja§éhfﬁ%hﬁ A gfeg«ili'splej n%gréfﬁhﬁ,oﬁ’lecs | C(@jr%ﬁﬁns

adm nistering to a pediatric Ient havin 'yl ng nme condi tion
a nutriti@ialarcompdhd’ ioplude pludi mfprams efltecthe ventartoel pdrlyodiceios gelnrwsse.

vi tam n 1%& IJn anotglgr odi rgeqt, GFlhe resenﬁPdgi scl osure pr ovi des a
met hod of 1 P¥def SEPRE FITSines oA HYRERNHS o Mo dsS S BISINES eF 4P Ynforerhe
met hod coppip&RidefdAd Heali@r i Ng to a pediatric patient at risk of bone
fracture a nutritional composition including an effective anount of
exogenous vi t ali0@11LAg used herein, "about," is preferably understood to refer to numbers in a
range of numerals. Moreover, all numerical ranges herein should be understood to include
all integer, whole or fractions, within the range.
[0072] In an alternative embodiment, the present disclosure provides a method of
making a nutritional composition. The method comprises adding exogenous vitamin K,
and a component selected from the group consisting of phosphorous, magnesium, zinc,
iron, copper, manganese, calcium, vitamin D, vitamin analogs, ostcopontin or
combinations thereof to a nutritional composition. In yet another embodiment, the present

disclosure provides a method of improving bone health (i.e. growth, mineralization,

microarchitecture, bone organic matrix constituents, density, elasticity and strength) in
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[0073] The nutritional conposition can include the exogenous vitamn K2 in
an anount to be adm nistered ranging fromabout 1 jig/day to about 100

[i g/ day. Wheomxsg@mous vitam n K2 can al so be adm ni st ePet/tiSpo1an4Bmabunt
rangi ng fromabout 10 jig/day to about 95 jig/day, or from about 20 jig/day
to about 90 jig/day, or fromabout 30 jig/day to about 85 jig/day, or from
about 50 jig/day to about 80 jig/day, or 1 jig/day, 5 jig/day, or 10
jiglday, or 15 jig/day, or 20 jig/day, or 25 jig/day, or 30 jig/day, or 35
jiglday, @édi&ﬁcj_gaaé&ay,T@rmé@oﬂ!@hgﬁmes dmB&tdrir® @Y .chRd iRTekd @fdae HOr 60
jig/day, or 65 jig/day, or 70 jig/day, or 75 jig/day, or 80 jig/day, or 85
jig/day, ®#trigongljcgmbeyitiongnglpdingan e%?ctlyecﬁn}qugr @ayxogenous vitapiy K. By Thsi ng
the nutrifi, 1{18‘111a1090fﬂ?np°o%h} 0 Uiy @&%P‘%ﬁgﬁ&@tas 8h Bﬁ'&a PLRIEAL ffr‘El' S GhOSHE eq

i nproved osteocal Ci cafboxy at1on an |nprove3 indi €1 es of “bone At h
duri ng nogsmistifg oMphosphralevehepRat, i, Glon] dsppar, Whidgaatsd, talcinggwitatich t he

ri sk of bone fracture. Simlarly, admnistration of the present nutritional
conposi t i BnOSERNORHINS AT reosfiinations | theieahselh Bl atngtheansmbadyment, \ihe aHeseni

whi ch cang;: Wy i i t - h,
bone. m nev Sl Dant PEVACT EEEH PGAGRE b BoRM KhabLAT gubENT A ARC,
enbodi nmenpatichhha/ingaremidedgingrmoadicke sodditioa Tiet dnottiod comprizes admigststied wtal

muscl e health .(i.e. tabolic fynction, |.ean bo mass and bility).
Skel et al kit pisenoneg ot worelyippahy 1ﬁ%s%°‘5€‘_ionsé‘n§}“i“i“\985? 8_0191’?%‘1)1&% K
dEf'C'encﬂmhﬁﬁﬁﬁ&i@ﬁé&kﬁaéﬁbM§(ﬁc&%g&khgﬂdﬁﬁ%?ﬁglahlhﬂnﬁaa&ﬁ&9ﬁ§m§@$ﬁéy

production. An’inprovenent in Vitamn K status may mnimze nuscul ar
fati gue apusampidistioseregneyides pmuthact ¢foredeong thepask ofalalsdirdcturpriveasdagricuch

as protein sypthesis.for nuscle nmass accretion. .Preservation..of |l.ean body
mase can PUEH T Hremeha® saRo S ABE SP REIRT BB TR BET F e Rk
conpri ses, aglitibhStBpbgtibR iRk I Ritd BNdffatkiOc ABuRTekbdenbliPMtaniRiQved skel et al
muscl e health a nutritional conposition including an effective amount of

exogenous vi t aliA3nThe nutritional] @omBsition @ndnelede irpowizerans, Vitanis Koanpetit i on
B! des [Rbuft GR5Wmrlclb8IUELNG o BTURY' QPaRY (FBLQ' FoP LSy VI @M 1

exogenous vitamin K, can also be administered in an amount ranging from about 10
ug/day to about 95 pg/day, or from about 20 ug/day to about 90 pg/day, or from about 30
ug/day to about 85 pg/day, or from about 50 pg/day to about 80 pg/day, or 1 pg/day, 5
ug/day, or 10 pg/day, or 15 pg/day, or 20 ug/day, or 25 ug/day, or 30 pg/day, or 35
ug/day, or 40 pg/day, or 45 pg/day, or 50 pg/day, or 55 pg/day, or 60 pg/day, or 65
ug/day, or 70 pg/day, or 75 pg/day, or 80 ug/day, or 85 ug/day, or 90 pg/day, 95 ug/day,
or 100 pg/day.

[0074] By using the nutritional compositions in embodiments of the present
disclosure, improved osteocalcin carboxylation and improved indicies of bone health
during normal growth and development in children will aid in reducing the risk of bone
fracture. Similarly, administration of the present nutritional compositions may also result
in increased bioavailability of vitamin K, which can result in increased osteocalcin
carboxylation, bone strength, bone mineralization and bone microarchitecture.

[0075] In another embodiment, this invention provides for a method for improving
skeletal muscle health (i.e. metabolic function, lean body mass and mobility). Skeletal

muscle isoenzymes of creatine kinase are sensitive to Vitamin K deficiency. Creatine
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K2 AND | NFLAMVATI ON [0077] The acute control of global rates of
protein synthesis is predom nantly executed at the | evel of translational

i nitiati onmowntiw3tdee nodul ati on of vari ous eukaryoti c i nipCratsean/ofi=6t or s
(elFs). The protein kinase referred to as the mammual i an target of rapamnycin
(mMTOR), which serves as a convergence point for signaling by growh factors
and am no acids to the nRNA binding step of translation initiation is

i nvol ved in nodul ation of the phosphorylation of the binding protein for

t he eukar yiahdcGs iabdckiah c¥RnfiAGd Qhacdbbic bn@gy pRrdBBilon. IAn RhpFOvaedns id Vite@nd r ol

t he phosphoryl ation status of the 70-kDa ri bosomal protein S6 kinase
(S6K1). Modsfhiasimsy afintmpes enyscalas |faigugnatdn ppiimize otncesde ntasluglioro s sEpirortor e

i redi at e_cont. r ot el nt hesj.s.. .S . fre nsiye to 23

assoct at e PocltogP ARSIt A Rh R Y ohiiel SFRE Sl ik PR g o
The canonicg@bodNFmKE dqaatfiviiayte tHtviahiv@aanie@If adtionblonspiditt. Tht nithaklcopiPises

het erodi mer.. Activation of NF-KB occurs when |icBs are phosphoryl ated by
the | KB kidmaigstamgpioer, Patisadihg €8 bencditi ToRammaveh skdeyr anatle dicalih 3 kB
and nucl ear. .t J: Qn. ' hOGSyiSHE S TNF-a are
pot ent ac??&%%%?§Bﬁﬁa%hgpggﬁgﬁﬁﬁgﬁﬁﬁﬁﬁﬁé% efgpg%% ?, aﬁ%H%ﬂFg'activation

i s associ at ed W076] husotler prbiodinmenkt,abs. intdnildOpsovides for pGAdtBdd Malreducing

Spr ague- Dawl ey r.at 75 .g) .are.kept_on a 12-h light:dark cycle with food
(Harl an-T %@“ﬁﬁaiﬁgé@ﬁB%%“ §ﬁ?@*,K§V) and water provided freely. Aninals
are adm nistered daily doses of vitamn K2 (MK-7) or saline (control) via
oral gavage over 7 days. Stock solutions of vitamn K2 are prepared
containing 3.5 g/L HCO-60 and 1 g/L of M& 7 in buffer A (0.15 M NaCl, 0.05
M Tris-HCL, pH 7.5). The K2 is dissolved by sonication during five pul ses
of 5 set with an anplitude of 6 pm Solutions thus obtained are clear,
honogeneous, and stable. Shortly before vitamn K adm nistration the stock
solutions are diluted five times with buffer A leading to a final HCO 60
concentration of 0.7 g/L. Further dilutions (as required) are made with 0.7
g/L HCO-60 in buffer A Each dilution step is foll owed by sonication as
described above. In all cases vitamin K2 is admnistered to the rats in 0.5
nm. sanples, with either 25 or 50 microgram oral doses. [ 0080] On the
final day (Day 7), rodents are adm nistered vitamn K2 and 2 hours | ater
were given an | P dose of LPS (Escherichia coli serotype 0111: B4, L2630,
Sigma) intraperitoneally (0.5 ng/ kg of body weight). Four hours |ater
animals are sacrificed.

=
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[ 0081] Measurenent of Protein Synthesis-The fractional rate of synthesis
(Ks) is estimated fromthe rate of incorporation of radioactive

phenyl al amoOrze1vast@1t ot al m xed nuscl e protein usi ng thePESpASRI10®47465

radi oactivity of serum phenyl al anine as representative of the precursor
pool . The actual time for incorporation of the radi ol abel ed phenyl al ani ne
into protein is taken as the tine elapsed frominjection until freezing of
muscle in liquid nitrogen. [ 0082] Analysis of mIOR Signaling to

el Fs- Gast koeniINsLAnsviAegoar e wei ghed and honogeni zed in 7 vol unes of

buf fer contai ni ng 20 mM HEPES (pH 7.4), 100 nM potassium chloride, 0.2 mV
EDTA, 2 vl EGTIR0 %bThq\Aagld@nqspmrpfeB eicbel rEes afpgtyiaenoivsis pl atredorginanti
phenyl et hyl sul,f I, f ri . benzani.di,ne dithiothrejtol. (DTT),
a0, 5 ncsBil bttt b o T MERAE B B medy BOLOL B P bus

10, 000 x fitiadion Lactaran (dFs)d Che Tiretelre &iabd nefestpas nat dotmimmabiabitaget with an
equal vol une of SDS sanpl e buffer and then subjected to protein immunobl ot
anal ysi s. 128aRpiB QR )a WAIGPZSE P 3P 2t RBVPBHEE M Ifak Sighnligg Dy growth teptosp)

Thr37) a r]ﬂm,s ] r i RP@ : i ]P%‘pe%c' iC
famti bozzli e%giwgr e ogltglglL ntgdﬁ%re%lm Itfllﬁg{l%ﬁsg% ﬁgq%@‘gélhﬁ%f glgi&/l?ﬁ e\?SZrQ Y, I\/A.ﬁII
Addi t i onambygulasamnpf elsc ahesphnallatioadoff e hdiap ooteinafedht Ifukeyb initiation

Ser 176/ 180; . Si i Technol o d phosphor yl at ed. p6 r536
éeu Si gn foﬁgﬁréﬁh?‘ig{@g‘yﬁg Al &efS TR C%%zrofiﬂrdﬁmfwléﬁ%éﬁtu%& t?s%@ﬁﬂ%a wi t h

K2 resul t §pé8nfl %E&@iinf SG@(’i‘ﬁasg_f{SélQ@)? avibiylhitsh bf SfesOftrplaasR idimich eqmpar ed
to LPS treated animals. Additionally, vitamn K2 results in a significant

bl unti ng dfowshérdmoys immpdiatspemmtio) af ipseteinosynthdkeadda mdraNpBive6® Chredges | on
conpared to .F;S tr.t%?t ment . Filnal ly, . K2 2bro ates the decrease in

AE- BP1( Th#%S79t°d Rithachisangtaho lﬁroéflé?r 1088 agtﬁﬁaglﬁ%r yl ation conpared to LPS
treatment al ongougt Mhe cOiada® NIRkBSHAtN @AY il odfest MR1dal ahkgrebf hapas-pfo m xed
nmuscl e protein synthesis under conditions of inflamuatory sepsis.

[0084] | nhesprodinesr. aabedpmehNF-thpecurnvben I'dis 45 phasberyland by thedwiddiner
reduci ng éd}néélmdi Mo &bﬁ‘@i{i‘i?atﬁ'aﬁ‘in@ ACHLYAlohe 188 ThEhRYEL g be RS 11
need of sa a nu I’I%I onal conposi tl conmpri si ng exogenous w%am n . In

anot her eNbad} @BAér. dydksnd3Wuch tak OMaIF-oC iePSEdt] @ Elvatofst fethe CRAPHiLSENF&B
conmponent sel ected fromthe group consisting of phosphorus, nmagnesium

zi nc, i rohgteredisprsy andrthisgatietion izadsesiated withiawicke motesslosvbpont i n and

conbi nations thereof In another enbodinment, this nutritional conposition

further conprises at |east one antioxidant. In another enbodinent, this

nutritionMET@0OPAsi tion further conprises at |east one phytonutrient. In

anot her enbodi nent, the patient is a child. ) )

[0079] Male Sprague-Dawley rats (175 g) are kept on a 12-h light:dark cycle with

food (Harlan-Teklad Rodent Chow, Madison, WI) and water provided freely. Animals are
administered daily doses of vitamin K2 (MK-7) or saline (control) via oral gavage over 7
days. Stock solutions of vitamin K2 are prepared containing 3.5 g/LL HCO-60 and 1 g/L of
Mé&-7 in buffer A (0.15 M NaCl, 0.05 M Tris-HCI, pH 7.5). The K2 is dissolved by
sonication during five pulses of 5 set with an amplitude of 6 pm. Solutions thus obtained
are clear, homogenecous, and stable. Shortly before vitamin K administration the stock
solutions are diluted five times with buffer A, leading to a final HCO-60 concentration of
0.7 g/L. Further dilutions (as required) are made with 0.7 g/ HCO-60 in buffer A. Each
dilution step is followed by sonication as described above. In all cases vitamin K2 is

administered to the rats in 0.5 mL samples, with either 25 or 50 microgram oral doses.
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[ 0085] In another enmbodi nent, this invention provides for a nethod for
reduci ng the effects of inflammuation, the nethod conprising: adm nistering
to a patiwotooivim@ed of sane a nutritional conposition ®CEIS2EIN0GI4€X0geENOUS
vitam n K2. In another enbodinent, this nutritional conposition further
conprises a conponent selected fromthe group consisting of phosphorus,
magnesi um zinc, iron, copper, manganese, calcium vitamn D, osteopontin
and conbi nati ons thereof In another enbodiment, this nutritional

conposi tion fuggoBer OﬁQﬁ@ﬁhaﬂQﬁy @D@ FRShdALard raainmiste@atvuainm RDQhAe hours

enbodi nent, this nutritional q%25|t|on further conprises at |east one
phyt onut r latastwerg givgnsnhdr d@ﬁt@cﬁ (ﬁschqmélap%qhi gnetyps Od 1 ¢4, 82630, Sigmpp086]
In anothe K 5t i h reventing
t he effecnﬂ% 1ﬂg&¥ﬁ§ rﬁ%ﬁgo ﬁmﬁ cgﬁggwsﬁ%é”%HgEE &:aégéﬁg‘to a

patient in neefo0si] mmramémtapfmrmmwmesmelfmueﬁumaﬂeﬁf@gntﬁmamw
vitamn K2. In another enbodinent, this nutritional conposition further

conpri sese%me&‘nipgﬁenthes@reeef syomostonnef EdinastivoRLTialagno intp Heteh Mg,
magne tin
ond corbi Ty frotdif Sng RORELACTRIORTTRE of SRU My HIah A0 oo ibhOPGP!
conposi ti the frecuriverpoobrifitd swsal atmd éasincamperadon |ocﬁ>¢h¢jaauiholabemechphﬁdyhﬂanine

enmbodi nent, this nut itiona 05|t on .further ri se
phyt onut r I PTOLGIR, iy eTh as ¢ q@r?%%lgﬁﬁ ‘?rﬁénJﬁatE‘?“e‘rlRtﬁl Ecging rﬂ%I%USC ein 1 1‘1“ ‘8087]

I n anot hegigphpdi nent, this i nvent i on provides for a nethod for decreasing
the rise of plasm TNF-a under conditions of i nfl anmation, the nethod
Conpr|3|ng adHWKRBﬂeaanQfmTémb%gmdmgtpm%ﬁeeﬁa@ﬁmsqnmsanmghshﬁiwwghai

conmposi tio ris 8 n anot 8 i I S, nvention
o ovi des. 15} FetRissish % ol bh T Rirecoi e AOREE ARy AL: B 130 Midkas 1
and NFKB p&bssiutdluioriae, ordemnv aarAl oRs EGTAS bemmit sedium t Meride! BodnM
conpri si ng: adnlnlsterlng to a atlent in need of sane a nutritional

conposi t | eiicTePnsPRtag0. éx@&{b@bwlmﬂhmﬂﬁom flyasidgndt mdt bepasoddirent mbhi s
nutri tiongly; §t‘ﬁpé?1%§'(Baﬁgspﬁ%f,@?rnﬁ%afuﬁ?%aﬁa&?me%mgﬁ %ph&%o;m%@ HJ‘e

group consisting of magnest um  ZI Nc

cal ci um sintréfiized B, 100800e0RddE 1O nandt ¢ 0CbThatdsahmgtsapsraahnt i9 camoinde rw1th
enbodi ment, this nutritional conmpgsition further COH?FISES at | east one

ant i oxi da#it S9uehvelueeioé S DSrsBw hfer apgthensubierted éhel %%@gmhlerﬁnﬁlwher _
CO”pr'SeSsﬁhplle§?§089 BTyt B Hdsglmlgh&%ﬂls[ﬁm?@ﬁ anh'l‘?b for ;5

a child. I'n anot her I ment S inve t|o rOVI
nmet hod fOmeﬁmd@aﬁhn@3ﬁ@é6ﬁeh&ea&ehﬁmhé&eﬂﬁt@ih%e&Esv&mdobhhmﬁdhnh(&ﬂbtein

S6 phosph latio r copndit] f l.ammtion, the nethod c i Si ng:
adm i ot eviehiies TeotipRant “Pivcibed el sARUIETE  senelal BonBebef oner
conpri si ngh® 9&%%511«45 B K21 8, AL hehanbediivBhnd ?Bé@h{%ﬂz{téii honal
conposition further conprises a conponent selected rom t he group

consi sti ngreof3ophiod phorlisg Tedlgeesyim zinc, iron, copper, manganese,
calcium vitamn D, osteopontin and conbi nations thereof In anot her
enbodi ment, this nutritional conposition further conprises at |east one
ant i oxi dapEsulLrsanot her enbodi nent, this nutritional conposition further
conprises at |east one phytonutrient. In another enbodinment, the patient is
a child. [0083] Treatment of rodents with K2 results in a significant decrease in the rise of
plasma TNF-a compared to LPS treated animals. Additionally, vitamin K2 results in a
significant blunting of the drop in phosphorlyation for IKKo/f and NFxB p65 induction
corapared to LPS treatment. Finally, K2 abrogates the decrease in 4E-BP1(Thr-37) and
ribosomal protein S6 phosphorylation compared to LPS treatment along with a greater
preservation of the fractional rate of mixed muscle protein synthesis under conditions of

inflammatory sepsis.
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[ 0090] In another enbodi nent, this invention provides for a nethod for
preserving the fractional rate of m xed nuscle protein synthesis under
condi t i orwoabivazidoamrat i on, the nethod conprising: adm RCIUSRNG41465 a
patient in need of sanme a nutritional conposition conprising exogenous

vitam n K2. In another enbodinent, this nutritional [0091] It should
be understood that various changes and nodifications to the presently
preferred enbodi nents described herein will be apparent to those skilled in

the art. Such mpspgBSamit: ¥abotintdt, tARSIn¢@RioRHrevaes W bhiftthod /RatdidMg f rom
the spirit and scope of the present subject matter and without dim nishing

i ts intendélamaniiant digesicthod camprirerasf asnainisteraadeda trgients iic Reeth ahgeme and

modi £ cat ) SRS GAYELiAG RmbSnFRRENTGE: FahT2. TN TbIER! 19D 1 S
nutritional composition further comprises a component selected from the group consisting
of phosphorus, magnesium, zin¢, iron, copper, manganese, calcium, vitamin D,
osteopontin and combinations thereof. In another embodiment, this nutritional
composition further comprises at least one antioxidant. In another embodiment, this
nutritional composition further comprises at least one phytonutrient. In another
embodiment, the patient is a child.

[0085] In another embodiment, this invention provides for a method for reducing
the effects of inflammation, the method comprising: administering to a patient in need of
same a nutritional composition comprising exogenous vitamin K2. In another
embodiment, this nutritional composition further comprises a component selected from
the group consisting of phosphorus, magnesium, zinc, iron, copper, manganese, calcium,
vitamin D, osteopontin and combinations thereof. In another embodiment, this nutritional
composition further comprises at least one antioxidant. In another embodiment, this
nutritional composition further comprises at least one phytonutrient. In another
embodiment, the patient is a child.

[0086] In another embodiment, this invention provides for a method for preventing
the effects of inflammation, the method comprising: administering to a patient in need of
same a nutritional composition comprising exogenous vitamin K2. In another
embodiment, this nutritional composition further comprises a component selected from
the group consisting of phosphorus, magnesium, zinc, iron, copper, manganese, calcium,
vitamin D, osteopontin and combinations thereof. In another embodiment, this nutritional
composition further comprises at least one antioxidant. In another embodiment, this
nutritional composition further comprises at least one phytonutrient. In another
embodiment, the patient is a child.

[0087] In another embodiment, this invention provides for a method for decreasing
the rise of plasma TNF-o under conditions of inflammation, the method comprising:

administering to a patient in need of same a nutritional composition comprising
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1. Anutritional composition conprising: an effective anount of exogenous
vitam n K2; and a conponent selected fromthe group consisting of
phosphor WSO 20Hg3E®I UM zi nc, |iron, copper, manganese, CRCTIUSAQ100i4851 N D,
ost eopontin and conbi nations thereof. 2. The nutritional conposition of
Claim1, wherein the exogenous vitamn K2 is selected fromthe group
consisting of MK-4, MK-7 and conbi nations thereof 3. The nutritional
conposition of Claim1l, wherein the exogenous vitamn K2 is MK-7. 4. The
conposition of claim1, wherein the effective anount of exogenous vitamn
K2 is fromabout 1 [tg to about 100[ Lg.

[0088] In another embodiment, this invention provides for a method for blunting
the drop in phosphorlyation for IKKo/f and NFkB p65 induction under conditions of
inflammation, the method comprising: administering to a patient in need of same a
nutritional composition comprising exogenous vitamin K2. In another embodiment, this
nutritional composition further comprises a component selected from the group consisting
of phosphorus, magnesium, zin¢, iron, copper, manganese, calcium, vitamin D,
osteopontin and combinations thereof. In another embodiment, this nutritional
composition further comprises at least one antioxidant. In another embodiment, this
nutritional composition further comprises at least one phytonutrient. In another
embodiment, the patient is a child.

[0089] In another embodiment, this invention provides for a method for abrogating
the decrease in 4E-BPI1(Thr-37) and ribosomal protein S6 phosphorylation under
conditions of inflammation, the method comprising: administering to a patient in need of
same a nutritional composition comprising exogenous vitamin K2. In another
embodiment, this nutritional composition further comprises a component selected from
the group consisting of phosphorus, magnesium, zinc, iron, copper, manganese, calcium,
vitamin D, osteopontin and combinations thereof. In another embodiment, this nutritional
composition further comprises at least one antioxidant. In another embodiment, this
nutritional composition further comprises at least one phytonutrient. In another
embodiment, the patient is a child.

[0090] In another embodiment, this invention provides for a method for preserving
the fractional rate of mixed muscle protein synthesis under conditions of inflammation,
the method comprising: administering to a patient in need of same a nutritional

composition comprising exogenous vitamin K2. In another embodiment, this nutritional
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5. The conmposition of claim1, wherein the effective anount of exogenous
vitamn K2 is fromabout 201..tg to about 901..tg. 6. The conposition of
claim 11, wbenaiaiidohe ef fecti ve anount of exogenous vitamCm/us201084T46Hm about
501..tg to about 801..tg. 7. The nutritional conposition of claim1l further
conprising at |east one of prebiotic, probiotics, synbiotic, am no acid,
protein, nucleotides, a fish oil, non-marine onega-3 fatty acid containing
dietary fat source, phytonutrients, antioxidant, and conbi nations thereof
8. The nutritional conposition of claim7, wherein the amno acid is
selected fromthe group consisting of proline, hydroxyproline,

hydr oxyt yr osi ne, hydroxyl ysi ne and hydroxyseri ne and conbi nati ons t her eof
9. A nethod of inproving nuscul oskeletal health in pediatric patients, the
met hod conprising: admnistering to a child in need of sane a nutritional
conposition conprising an effective anount of exogenous vitamin K2 and a
conponent selected fromthe group

[0091] It should be understood that various changes and modifications to the
presently preferred embodiments described herein will be apparent to those skilled in the
art. Such changes and modifications can be made without departing from the spirit and
scope of the present subject matter and without diminishing its intended advantages. It is

therefore intended that such changes and modifications be covered by the appended

claims.
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consi sting of phosphorus, magnesium zinc, iron, copper, mnanganese,
calcium vitamn D, osteopontin and conbi nations thereof 10. The net hod of
claim9 whereim3s@id nutritional composition is sel ecte®CrsRO1L/0gT4631p
consisting of those clainmed in clains 1 - 8. 11. The nmethod of claim?9,
wherein the patient has at |east one of devel opnental del ay,
failure-to-thrive, inflammtory bowel disease, Crohn's disease, Crohn's

D sease-associ ated osteopenia, Colitis, ulcerative colitis, celiac disease,
gl uten intol erance, neuronuscul ar dysfunction, cystic fibrosis, renal
dysfuncti on, androgen deficiency, segengMood allergy, short bowel
syndrone, or conbinations thereof. 12. The nmethod of claim9 wherein said

i nprovi ngTRMEEbhtRSKE bRiMEd eBlibRsi s | nproved bone heal th. 13. The nethod of
claim 12 wherein said i nproved bone health is selected fromthe group

consi sting oﬁJﬁéﬁhﬁmﬂQ@QWW$ﬂ0Q¢%%nﬂﬂﬂ$ del ayed |inear growth, preventing
del ayed Ilnegﬁ Qnmhﬁﬁﬁ%%gg%RBQ%nﬁﬁﬂfkﬁy d|nproved bone strength,

i mproved m nér § zatlon roved microarchitecture of the
bone, i npr ovedoﬂnpﬁ@end sglsdtéd/ fromeblel gitoup monsistfnrgaﬁq)hm)hbnskmagﬁa@ru@v efment in
bone organic matrix constituents, inproved elasticity of the bone, faster
heal i ng ti meif8Rt%OPDFY BRREANSSS, Salctust. viamin PyO%S?OHOHWa%d pomakingfions thsseqfr | and
conbi nati ons thereof. 14. The nethod of claim 12, wherein the patient has
ost eopeni a.

2. The nutritional composition of Claim 1, wherein the exogenous vitamin K2 is

selected from the group consisting of MK-4, MK-7 and combinations thereof.
3. The nutritional composition of Claim 1, wherein the exogenous vitamin K2 is MK-7.

4.  The composition of claim 1, wherein the effective amount of exogenous vitamin K2

is from about 1 pg to about 100 ng.

5. The composition of claim 1, wherein the effective amount of exogenous vitamin K2

is from about 20 ug to about 90 ng.

6. The composition of claim 1, wherein the effective amount of exogenous vitamin K2

is from about 50 ug to about 80 ug.

7. The nutritional composition of claim 1 further comprising at least one of prebiotic,
probiotics, symbiotic, amino acid, protein, nucleotides, a fish oil, non-marine omega-
3 fatty acid containing dictary fat source, phytonutrients, antioxidant, and

combinations thereof.

8.  The nutritional composition of claim 7, wherein the amino acid is selected from the
group consisting of proline, hydroxyproline, hydroxytyrosine, hydroxylysine and

hydroxyserine and combinations thereof.
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15. The method of claim 14, wherein the osteopenia is due to at |east one
of devel opnental delay, failure-to-thrive, inflammtory bowel disease,
Crohn' s dweeas#316iohn' s Di sease- associ at ed ost eopeni a, PColUSRO19/044bEer ati ve
colitis, celiac disease, gluten intol erance, neuronuscul ar dysfunction,
cystic fibrosis, renal dysfunction, androgen deficiency, severe food

all ergy, short bowel syndrone, or conbinations thereof 16. The nethod of
claim9, wherein the nutritional conposition is in an adm nistrable form
sel ected fromthe group consisting of pharmaceutical fornulations,
nutritional formnulations, tube-feed fornulations, dietary suppl enents,

f uncti ona?- f dowsthadaf peweriagenysevdskeiaal heglth mpedmitigpaiicsts, tieanghad wher ei n
sai d inprovegmgﬁgﬁn ealth is pronoting bone growh in a pediatric patient
havi ng an undertying medi cal condition. 18. The nethod of claim 17, wherein
t he under|yi agmiedétal toaahddtinh aed of ss@k acluattidnabeontfisit@h@ompeisingiagt i ng of
devel opnent al delay, failure-to-thrive, inflamatory bowel disease, Crohns
di sease, ul c&fagtivgemoynt ¢f axogenaup yitaginde ard a gempsnt splestet faome dhe group

neur onuscul ar, dysf et XS LR 9 is-]{ggﬁ; dysfdnsdi Qf.ighd androgen
defi ci ency, s%ver%g?bhg&gP?erby,ggﬁbrf ﬁ%v%ﬁ’s J?bnegghdkéo 1?ﬁétions
t hereof 19. Vhammddwtbopbnted @idaddnbiteeioas thesaifd | mpr ovi ng nmuscul oskel et al
health is inproved nmuscle health.

10. The method of claim 9 wherein said nutritional composition is selected from a group

consisting of those claimed in claims 1 — 8.

11. The method of claim 9, wherein the patient has at least one of developmental delay,
failure-to-thrive, inflammatory bowel disease, Crohn’s disease, Crohn’s Disease-
associated osteopenia, Colitis, ulcerative colitis, celiac disease, gluten intolerance,
neuromuscular dysfunction, cystic fibrosis, renal dysfunction, androgen deficiency,

severe food allergy, short bowel syndrome, or combinations thereof.

12. The method of claim 9 wherein said improving musculoskeletal health is improved

bone health.

13. The method of claim 12 wherein said improved bone health is selected from the
group consisting of normal growth, treating delayed linear growth, preventing
delayed linear growth, improved bone quality, improved bone strength, improved
mineralization of the bone, improved microarchitecture of the bone, improved bone
density, reduction in fracture risk, improvement in bone organic matrix constituents,
improved elasticity of the bone, faster healing time after fracture, better quality of

innate fracture repair, and combinations thereof.

14. The method of claim 12, wherein the patient has osteopenia.

27



20. The nethod of claim 19, wherein the inproving nuscle health is sel ected
fromthe group consisting of: maintaining of |ean body mass, increasing of

| ean bodyworsesl/03sdoowi ng t he rate of decrease of | ean bo®gTREEL0/0UTHEF Oved
nmobi lity, inmproved netabolic function of the nmuscle, and conbi nations
thereof. 21. A nethod of inproving nuscul oskeletal in pediatric patients,

t he met hod conpri sing: a) determning the patient's genetic

predi sposition to determne the likely efficacy of treatnment with exogenous

Vitam n K5, andmeod Jf cigherdmyiedin Bc BsteefdniLia@uousat 1adnmbmi gtering to a
child in need of sane a nutritional conposition conprising an effective

amount of exdgehenuaeniglidgley nfakpreaadhave onfrarasterskaved disgaser orabnfredisgasep

consisting o Q S ' | pc,.iron, .c 2F e,

oot um i 0 SRR BB RS St Renn Bt PR EREREL TBERIRES et hod o

cl aim 21 wheggitéh il cagRNBdurémpPscRthr IPSRhtionN cyssic ddt@id kdhandysfiietigenot ype.
androgen deficiency, severe food allergy, short bowel syndrome, or combinations

thereof.

16. The method of claim 9, wherein the nutritional composition is in an administrable
form selected from the group consisting of pharmaceutical formulations, nutritional
formulations, tube-feed formulations, dietary supplements, functional foods and

beverage products.

17. The method of claim 12 wherein said improved bone health is promoting bone

growth in a pediatric patient having an underlying medical condition.

18. The method of claim 17, wherein the underlying medical condition is selected from
the group consisting of developmental delay, failure-to-thrive, inflammatory bowel
disease, Crohns disease, ulcerative colitis, celiac disease, gluten intolerance,
neuromuscular dysfunction, cystic fibrosis, renal dysfunction and androgen

deficiency, severe food allergy, short bowel syndrome and combinations thereof.

19. The method of claim 9 wherein said improving musculoskeletal health is improved

muscle health.

20. The method of claim 19, wherein the improving muscle health is selected from the
group consisting of: maintaining of lean body mass, increasing of lean body mass,
slowing the rate of decrease of lean body mass, improved mobility, improved

metabolic function of the muscle, and combinations thereof.

21. A method of improving musculoskeletal in pediatric patients, the method comprising:
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23. The nethod of claim 21 wherein said genetic predisposition is used to
determ ne the dosage of said exogenous Vitamn K2. 24. The nethod of claim
21 wher eiwoaiih3mtiri ti onal conposition is sel ected fromCa/use@op4m6ehsi sting
of those clained in clainms 1 -8. 25. The nethod of claim 21, wherein the
patient has at | east one of devel opnental delay, failure-to-thrive,

i nfl ammatory bowel di sease, Crohn's di sease, Crohn's Di sease-associ ated
osteopenia, Colitis, ulcerative colitis, celiac disease, gluten

i nt ol erance, an@picAiAstpthahatidnst g@ﬁétic%ediﬁpb‘i{doﬁ tb dBeASing thd [BRA} cffiyadyldrct i on,
andr ogen deficiency, severe food allergy, short bowel syndrone, or
conbi nat i ons trestercabyvith egogenpes WemodKyfand| ai m 21 wherei n sai d i nprovi ng

muscul oskel et al. | t.h .S, oved b - : y of claim 26
wher ei n sai d%?rlr{)@eg%éndg%fotﬁg e%@‘i#}?uﬁ’sﬁ% gliugtcﬁiel% '{'% t %1%1114 '%gl%ﬁ%%%%%oansi sting of
nor mal gr ow RutritiveatdoRgposiebayedptisingan cifeant Amophesfanbidigusdeltayddk? hmear
grow h, pronoting bone growh in a pediatric patient having an underlyi ng
medi cal condFeBNCHf pR) O1H SRS IQUR CPRSJSHNE 9 PBRAPBOS B2 ECPUAY ZHC. I9fbr oved

m neralizati ggbd%%,srﬁé}%ag&@,eealéiﬁmf &Yﬁqy'ﬁ,%rsf% Gftint ?tCHﬁl%itﬁiioﬁMGQBEe’

i nproved bon , reductron in fracture ris I nprovenent 1 n bone
organic matri x constituents, inproved elasticity of the bone, faster

heal i ng t}] fter fractur better quali of. innate fracture repair, and
conbi ngt i %glg Tﬁﬁ giethod 06% cialilmeZ'l wherein sal(a genet'{cy pre 1sposp[1aoneis deterrmnlrng t[le P

genotype.

23. The method of claim 21 wherein said genetic predisposition is used to determine the

dosage of said exogenous Vitamin K2.

24. The method of claim 21 wherein said nutritional composition is selected from a group

consisting of those claimed in claims 1 —8§.

25. The method of claim 21, wherein the patient has at least one of developmental delay,
failure-to-thrive, inflammatory bowel disease, Crohn’s disease, Crohn’s Disease-
associated osteopenia, Colitis, ulcerative colitis, celiac disease, gluten intolerance,
neuromuscular dysfunction, cystic fibrosis, renal dysfunction, androgen deficiency,

severe food allergy, short bowel syndrome, or combinations thereof.

26. The method of claim 21 wherein said improving musculoskeletal health is improved

bone health.

27. The method of claim 26 wherein said improved bone health is selected from the group
consisting of normal growth, treating delayed linear growth, preventing delayed linear
growth, promoting bone growth in a pediatric patient having an underlying medical
condition, improved bone quality, improved bone strength, improved mineralization of

the bone, improved microarchitecture of the bone, improved bone density, reduction in
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28. The nethod of claim 26, wherein said inproved bone health is pronoting
bone growth in a pediatric patient having an underlying nmedical condition
sel ect ed woamtdsesogr oup consi sting of devel opnental del ¢T/US2010/047465
failure-to-thrive, inflammatory bowel disease, Crohns disease, ulcerative
colitis, celiac disease, gluten intol erance, neuronuscul ar dysfunction,
cystic fibrosis, renal dysfunction and androgen deficiency, severe food
all ergy, short bowel syndrone and conbi nations thereof 29. The nethod of

claim26, whemedft e ilgbl&hénthRBoRSsEMHE Rlatix &bhstithostsBipheetdefiaseitit 87 30,
wherein the osteopenia 1s due to at | east one of devel opnental del ay,

fail ure-to-t Heiboae, faster kastiag 6mg asisnERctdics beftss qudity h inglatgi fsasae reparotied s
Eisease-assog&&%&Sﬁ&%%ﬁ%@%pia, Colitis, ulcerative colitis, celiac disease,
gl uten intol érance, neufonuscul ar dysfunction, cystic fibrosis, renal
dysfuncti on, androgen deficiency, severe food allergy, short bowel
syndrone, or _conbi nations thereof 31, The nethod of claim2l wherein said

i npr ovi ng2hudBamsshad Ackimzdarhareinssaidimrsgerd hans bealthis Rremotingboneggowidt hod
of claim 31, ;\Wnsr el LGt ARERY bR dndMRH EmPEBMIBndiFioR SHEGEE Hof ROLIYG 9T oup
consi sting o%: (ﬁntgkgg%gﬂgi’geannﬁﬁggﬁﬁggs, ingfegs?ng 6? Peanggéﬂ§ mass,
sl owi ng t he ratsstinf ofldeved@secntd] delgnfaloctytorths e, infigoiroated,; oadl Idiseyse, | npr oved
met abol i ¢ fuggtio .of the nuscle,.and. conbi nati ons thereof.
rohns disease, ulcerative colitis, celiac disease, gluten intolerance, neuromuscular
dysfunction, cystic fibrosis, renal dysfunction and androgen deficiency, severe food

allergy, short bowel syndrome and combinations thereof.
29. The method of claim 26, wherein the patient has osteopenia.

30. The method of claim 30, wherein the osteopenia is due to at least one of developmental
delay, failure-to-thrive, inflammatory bowel disease, Crohn’s disease, Crohn’s
Disease-associated osteopenia, Colitis, ulcerative colitis, celiac disease, gluten
intolerance, neuromuscular dysfunction, cystic fibrosis, renal dysfunction, androgen

deficiency, severe food allergy, short bowel syndrome, or combinations thereof.

31. The method of claim 21 wherein said improving musculoskeletal health is improved

muscle health.

32. The method of claim 31, wherein the improving muscle health is selected from the
group consisting of: maintaining of lean body mass, increasing of lean body mass,
slowing the rate of decrease of lean body mass, improved mobility, improved

metabolic function of the muscle, and combinations thereof.
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