TI TLE "NUTRI TI ONAL COVPCSI TI ONS FOR MODULATI NG | NFLAMVATI ON | NCLUDI NG
EXOGENCQUS VI TAM N K2" RELATED APPLI CATI ON [ 0001] The instant

appl i cat iwo 20114302t he benefit of U.S. Provisional Appl PCRIUSIT08¢T468] No.
61/ 242,087 filed on 14 Septenber 2009 (Attorney Docket No. 10358-US-Pl),
U.S. Provisional Application Serial No. 61/250,847 filed on 12 Cctober 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[TIE co-dependent w th anot her
application, entitled "Nutritional Conpositions |Including Exogenous Vitamn

K2," which is fil edNoaRaAmIONAL ¢ OMPOSITEONSSE@RIMEIPU LAGINGN. BACKGROUND
[0002] The presenNFHAMVOSHION ISCHUDING EXOGENOOshaalAMR-nut ri tion.

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.

RELATED APPLICATION

[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 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.



[ 0003] There are many types of nutritional conpositions currently on the
mar ket. Nutritional conpositions can be targeted toward certain consuner
types, fowoerampi@? young, elderly, athletic, etc., basedTams2ele4speci fic
ingredients of the nutritional conposition. Nutritional conpositions can

al so be formul ated based on the certain physiological conditions that the
nutritional conpositions are intended to treat or inprove. [ 0004] One
goal of nutritional support is to inprove bone health by increasing bone
density and strength and reducing the incidence of fracture risk. Due to
rapi dl y changi ng bone densities in children during normal growth and
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[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,



[ 0008] In another enbodi nent, the nutritional conposition further includes
one or nore am no acids. The am no acid can be Al ani ne, Arginine,

Aspar agi &0 20sipgigat e, Citrulline, Cysteine, d utanate, PGrasanmomer46&3 yci ne,
Hi stidi ne, Hydroxyproline, Hydroxyserine, Hydroxytyrosine, Hydroxylysine,
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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 thereof 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



[0013] In another enbodi nent, the present disclosure provides a nethod of
maki ng a nutritional conposition. The nethod conprises addi ng exogenous
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phosphorus, magnesium calcium vitamn D, osteopontin, or conbinations
thereof to a nutritional conposition. [0014] In an alternative
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to a pediatric patient having an underlying medical condition a nutritional
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[0017] In. a ther g&p di nent esen Iosure provi des a met hod of
reduci ng Pﬁ ?q%ﬁ? ShaneyL o ﬁy)epﬂm‘"% ric patient. The method
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nutritional conposition including an effective anobunt of exogenous vitamn
K2 improving skeletal muscle health (1.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.



[0018] In another enbodi nent, the present disclosure provides a nethod for
| mprovi ng skeletal nmuscle health (i.e. netabolic function, |ean body nass
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I ncluding an effective anbunt of exogenous vitam n K2. [ 0019] An
advant age of the present disclosure is to provide an inproved nutritional
conposi tion havi ng exogenous vitam n K2. [ 0020] Anot her advant age of
the present disclosure is to provide a nethod of maeking an inproved
nutritional conposition. [ 0021] Yet another advantage of the present

disclosure is to provide a nutpgptARE DESORARTIAQN t hat pronotes bone
heal t h. [0022] Another advantage of the present disclosure is to
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f ol | ow ngplopéednetheBES Gd BdreQffowth and bone quality during the period of normal growth
and development in children prior to these ages. Given the accelerated rate of bone
accretion during the adolescent period, providing essential nutrients ensures the optimal
functioning 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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DETAI LED DESCRI PTI ON [ 0025] WMai ntenance of bone health is essential
for nmobility and the bone matrix is an inportant reservoir for critical

m ner al s.worroavist@ge, 90 percent of peak bone nass is a®quiusedoloy74bhe age
of 18 for wonen and 20 for nmen. As such, it is inportant to pronote proper
bone health and bone growth and bone quality during the period of nornal
grow h and devel opnent in children prior to these ages. Gven the
accelerated rate of bone accretion during the adol escent period, providing
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nutrients are need for normal devel opment of the organic matrix of bone.
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osteoporosis later in life., This inproves qualjty of life and also w ||
save heal BHaai@ubs pundantyinefgrpentpd praqugistigiplydingaeheese, 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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[0028] Vitami n K denotes a group of |ipophilic, hydrophobic and essenti al
vitam ns having a conmon chem cal ring structure (napthoquinone). The two
nost | npowvoant/Besrs of vitamin K are vitamn K1, a si n@Ce&/uSommoowrds known
as phyl |l oqui none or phytonenadi one, and vitamn 1(2, a series of vitaners
known as nenaqui nones or nenatetrenones. There are al so several synthetic
forms of vitamn K including, for exanple, vitamns K3, 1(4 and Kb.

[0029] Vitamin K1 is the major formof vitamn Kin a nornal diet and is
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above-nmenti oned nedi cal conditions nay benefit froma nore effective dose
of vit am resdcption noted in some Crohn’s Discase patients is a multifactorial process and vitamin

K deficiency is certainly only one factor in this process. Low vitamin K levels can lead to

an increase in the rate of bone resorption, without a compensatory increase in the rate of

bone formation. An increased rate of bone turnover 1s associated with an increased risk of

bone loss in Crohn’s Disease patients. In terms of nutrition-related etiological factors for
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[0034] Rather than attenpting to increase the intake |evels via higher
vitamn Kl intake, Vitamn K2 allows for a nore potent formof vitamn K
wi t hout mwoabivesiep2i npacti ng paraneters of anticoagul at iPOm/USSped#T4egal |y,
vitam n K2 provides better absorption and nore stable serum |l evel s through
a longer half-life when conpared to phylloqui nones (vitam n K1). I nproved
bi coavail ability of vitamn K2 to extraheptic tissue nay allow for a greater
i mpact for inproving nuscul oskeletal health in patients with inflammtory
bowel disease (IBD) (Crohn's Disease and Colitis), especially pediatric
pati ents. The incidence of | ow bone nmass ranges from 30-50%in children
with IBD. Vitamn Kis a cited nutrition deficiency in this population and
its limted availability nmay reduce osteocal cin carboxylation as well as
reduce bone strength, bone mneralization and bone mcro-architecture. In
addition, a low vitamn K status nmay be a causative factor in Crohn's

D sease- associ at ed osteopeni a. The osteopeni g and el evated rate of . bone

resorption not W@3PhFwdhee vitanm K maesbe Graeifesitvs fog bonghicpith g insejagme

process aﬁégie}{isf[ ﬁ{gefgjolﬁl l@&.{c(d. Htcéfruiglsté&éagf]&ﬁ.k %&fucﬁﬂé,yfo? NSahpel ebrticlstiBiR

process. w Vi tam evel s can to an incTease in the rate o% bone
r esor pt i obisphwisplonates aorc anmppensatianvg drugs.eaSenilarlyt, heediatie mticins nendegromes i on.
An increased rate of bone turnover is .associated wth an increased risk of
bone | o;siglpf?ga FPECS TS dte i ©F aaﬁtﬂflaﬁeﬁ%n%}?d éﬁe PPrEReHPEdge

eti ol ogi car ck@fpIRI shottHowel syndromP@OASdratiil doMeiS, co¥ibdé @l¥kdbe K& sMBYibAIsROrdEl
effective for bone health in pediatric patients undergoirig concurrent drug

t r eat ment dysfunstioniend androgenedediepsiney, adwen iastrerwi(dshnshlisphospiveratlsreyr
oLl - coagot e SRS b s Bl Bafe kRSO IRARL oot ©

i ncl udi ngvitdneih Eexanpl e, short bowel syndrone, ulcerative colitis, celiac

di sease, cystic fibrosis, renal dysfunction and androgen deficiency, gluten
i ntol erance, ARk AEPw@ASbasorurprasiegle feunddhefyadnppisteaing expeqmens vitgrpgnk.

adm nistrat] AR i 4 i [.nE.:.e Vi i 2.
0036] ey T AESE b bt RBLLEBIRAT R PR PRI e o
vitam n lipdicks qdaohe déalth dusingidor@nlagrotver and ddvielpmant In ¢hildredy eAdditie@edlal ci n
car boxyl ation and i nprove indicies of bone health during normal growh and
devel oprelifamig I%wpgfeérﬁmaﬂ@aiw 3H81nrgmote; kopgigrowdh adhnns iatityt ndRIBEH al so
pronote b r : - (INSLYENIN A t At I i : yi ng
e cal oo ol 1D o€ s bt Ll d6E)
conpr oni skd compramisaks ulAs, a Apglt cgplichreshasofionold tthet adad mistratsanr af ievogendus
exogenous vitamgn K2 increases. bone. density and inproves.bone tissue.

m or oar chV R dnrisassa GG ARRIARS LRREVey Yhar Ay ic BRI TCEHE InERitbice f or
fracture pitrkis E{aﬁ‘ebﬁ%@ﬁ@g Bk NGl ToKBadTBY, R, SERICHCIeiMnR KOGRS,
qual ity such that this formof vitam n K nodul ates formation of proteins in
t he or ganbesasatdiiegtlopn bhec gerigy syrhahetediisi farmriof vdamohKireedulated formepdrodbgy,
nineraliz%;%?&;hp %Sﬂl%ﬁc%£§ﬁ£k)%h¥baﬂdﬁﬁ%*‘”hfak stif&§§§%h as nﬁgsured
by periph%Pa guan i TaEVe cofrput'e Po%o@?d% y (mﬁﬁﬁﬁ$§ ort %Pqﬁﬂeﬁﬁy
X-ray abseiqiilaesd, yddnsiBEXAasticityl dndninBechiddicaBytiffihs9, Nenrhfiesd byeekiphetabne
health in patients undergoi ng concurrent drug treatnent. [ 0037]
Gener al | yAuABEEKIVA gconpRiRs Eapepranhyi § PEpFaseiedust Kneegy X5y ghyrptippttiveen

bone nMass {{XPLBSS 0 : e Hﬂ@i n ugm one,
or bone ngneraI%CoﬁﬁgnﬁlFgﬁfgfggﬁamﬁﬁggﬁgéggrgéﬁﬁﬁe oﬁ%m%ﬁhg |eh$§$£e.,

t he area)cqrexpeesiedtirasmBM_/ cn2) . Additionally, pQCT is a procedure that
eval uat es peri ral. bo in 3 dipensions (volunetyric) and.is comonly
applied to thef)ﬂmgﬂegﬂlﬁrgfy broBKiaE. BOTCARTALY bre DR ay the 3rlatpnshindetyge)  and
a sensor payohyue ARBHAC 4t e HIORG UNGEHhEHA MR RA: thAehNthi ShohBER? b
reconstructed on ?%g conput er %%%een ?n a three-gﬁneﬁgkgnal (b D) i%%be.
PQCT i s amirgpdlicoatent @VIA))and tho imascadfithe boup doa dilydoeetheyaren dexpréssed)hs
sensitivi arbes wWth the sj under eval uation. Unlike. post . other

¢ echni qued MG B atikiwelly, Bt e GunSiRys Bk e rip AR bbohps
density) because it normalizes the bone mneral content derived not from
the projected area but rather fromthe &ol une of the exam ned bone. pQCT
can al so be used to calculate the SSI, an index of bone resistance to
torsion. The index takes into account bone geonetry and the bone's m neral
characteristics. See, Ceonetry and bone density, Radetti, G, et al.,

Panm nerva Med 2006; 48:181-6. [ 0038] DEXA is based on x-ray
spectronmetry and it's fundanental principle is based on the degree of

attenuation of x-rays emtted from2 different sources of energy. DEXA is
normal |y used to evaluate |unbar or proxinmal feroral bone mneralization.
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[0040] In a general enbodi ment, the present disclosure provides a
nutritional conposition including exogenous vitamn K2. The nutritional
conposi t iwa 20|y3ieet her i nclude a conponent sel ected fr @GTUSR01GO0GTHHS

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

nut riti ongimeaGioRe svdlimasic) and idtSRAsElyOLpptied db Ttheofbréd?ﬁicdnf {i6iaNUA rrhdih@aial
conpositions. A conplete nutritional conposition (i t hose which contain
al | the e e taricaorsyahendg é%owwliVér@f@ynddh%bw w@a cxgnizatées), sviidur ce
of nutrit] t n e fyt

nut i t1 ona 8o QRS FIS cobBbleF ddef Al URETMErg R Rl s9CTs

partial ofs annspeinil iclnigut fort ev@nahng bopogédnm ey deashaugh seaditiatynvaids witte
essential nacro and mcro nutrients and cannot be used as a sol e source of

nutriti onthforiter WelepAvpRALoN. paftlikel mept plhebignhBiaechRQET i BRI dfffo 8PS ons
can be usg c%sﬁl? ol e trhinBal bé&%’ém@f@“&m&eq{ SEARAZQ thE BOAH oI BREHT | C
nutritiona OSItIOI’llsaCOWpOS i on that lvers nutrients or

phar maceuddéroat snoarfchne dre @) tacloarpd éuelram}nerpfarmnhé voluhrel of mnadxanmtqddsjnbi on.

[ 0042] The ogenous Vit conbined.w t h ot her redients for
oot | onP Qe G Gt A SRS e St TGy oL eGSO vl Er 1
K2 coul d WaEK tA1RE Gn®f QELAVEIN EQnRURPEd tROPShNeAihdtal BhpsdbRlics C QAL ents
when used in conbination with a conponent sel ected fromthe group

consi st i ngeahctphagpbaneuknsityaGadetivm, crilnPaninimsmva Moppeoq; Hididenese,
calcium vita eopont i.n_and conblnat ons ther enous V|tan1n
2 eyl 50 ol DIRLPERA FLBRecrl M’ SR HBRE S g S frpnio] SRR Y

conbi nat i Bdyedioh th@defiee 8F bhueBordof xIr@HCimtkd RO L&ifferoht §our@W of cnergy.

sul fur-contai ning amno acid content, lipids (n3 :n6), bioactive peptides,
prot ease PRt 8panallyr esdi taecvaluage lumbar or[rgoxig)al (femars! depo diineratizatione
nutriti O”Bb ORI fb. @ aJ Afﬁ‘é’% aﬂnﬂ%'c‘dgﬁ?cle%@ﬁfge[na%ﬁ%fﬁ’ﬁeﬁ} Oﬁkﬁ As used
her ein, |ot|c 'S ectivel I'ngredient 't al | ows

specific changgm39bﬁb¢brd1mgtyhethecm‘mﬁt mgamsaﬂ&dfdbzttegmé inutdityoriah dohositions
gastr0|ntest|nal m croflora, that confers beneflts upon hos[ wel | - bei ng and

heal t h. NORMdinNE $50ge0WR drptiissmsthody ah makingsandrigtngyheruatics] FofBRRRAMr i des,
Pnulin, |6t U058 dlsgl%klﬁ%tagglrélgf& ?&ﬁ'@%&é gesocreag! ﬁ)@z&'% rneasur%bone diensuy
soyol|gosacc ari des, xyl ooligosaccharid i somal t ool i gosacchar
gentlool|gmbhmmwamudesmomahﬁGSmmrd@ﬂbm@hﬂﬁbGﬁWQQSHUﬂhmahdnmxmumnsofﬂm
pecticoligos chari des, uarrg rtlaII roI guar

um,. su

al cohol s, T T SR A e d&5t nahbflERtion "SR
[0044] | Niyagh ARG RRS as mﬁ a@%motvb@eaﬁe ﬁ@ﬁ@%b%h&ﬁnédﬂuﬁeh@fﬁle' MAliMees; one
or nore probiotics. As used herein, probiotic mcro- organlsns (hereinafter
"probioti p@er)tlaélwelegatefee&f&btswnnbleqa@ma@amtlgrr@n(l aibk 9 boiken aqﬁ@nengjf hasyrthe wbabl e

or weakeneg and/ or .non-re ti net a e

ot epar at | reoBrd B iy b MGk s ERERFY el o8 bl Ponets in
benefits paiidthe peishtswheringd FQsttaﬁd e0EXA, aﬁethsedameuw Sit ,is "pYsEible to
specifical ly that beneficial affect a_ host by inproving its intestinal
m cr obi al a4sHTaH¥ @eaﬁléa@pﬁ@dwltwﬂéb%e wirredehifisaire ko eemeusirtcsbe adeds of he
host ese mcro-organisns inhibit or
|nfluence§§ é%%%1 11&&%ﬁﬁﬁﬁﬁﬁfgg%ﬂ%§ﬁ&§f pat hogeni ¢ bacteria in the

i ntestinal traf¥40[The apgonbradtend®dimgntatigop@ednt vdisctoduhe providisea fmlmtttdn@h of
the host. For this, reason t here have been_nany dlfferent approac to

i ncl ude p?%%ﬁ’%ftloésmP]H Ber Godes i Konlhy Wtflfl%a EREPPFIEEN 6‘FaYp Floti cs
i ncl ude Sﬁ%ﬁﬂa@f %ﬁent@@l@@treg Honfhe W&cﬁ@mtﬂ% ﬂ_&ruk”rﬁi)%leﬁum zin
Aspergil |l us, izo Mucor, Penicillirum Bif erlun1 cterol

Cl ostri di won, cﬁmbmamglmesmmald\mm ssovodeustcoPotpi ami dmrdnmtloumhereof

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
[ 0045] In another enbodi nent, the nutri2ional conposition further includes
one or nore am no acids. Non-limting exanples of am no acids include

Al ani ne, Arginine, Asparagine, Aspartate, G trulline, Cysteine, dutamate,
d utam ne, dycine, Histidine, Hydroxyproline, Hydroxyserine,

Hydr oxyt yr osi ne, Hydroxyl ysi ne, |sol euci ne, Leucine, Lysine, Methionine,
Phenyl al ani ne, Proline, Serine, Taurine, Threonine, Tryptophan, Tyrosine,
Val i ne, HI CA (Al pha-Hydroxyi socaproic Acid), H VA (A phaHydroxyi soval eric
ACId) H WA (al pha- hydroxynet hyl val eric acid) or a conbination thereof In

Y



[0046] In an enbodi ment, the nutritional conposition further includes one
or nore proteins. [0047] In an enbodi nent, the nutritional conposition
further iwolzoddsi@ne or nore nucl eoti des. [ 0048] PCm/UmR010/0WTIAS NNt |
the nutritional conposition further includes one or nore synbiotics, fish
oils, nonmarine onega-3 fatty acid containing dietary fat sources, Bowran
Birk Inhibitor, phytonutrients and/or antioxidants. As used herein, a
synbiotic is a supplenent that contains both a prebiotic and a probiotic
that work togefgpar] A9 usePMHeMen,the tBing rafirdioAaloforhhRitiont Estludes, tens hbiv ting
exanples of fish oils include docosahexaenoic acid ("DHA") and o

ei cosapenti@épdi 0, a€PAPICtEPRYItIONG n COMAPTIIONS. eRHHPI e dRcqmBletenuutitimek

i ncl ude q i 1 nd. Li.nonin...cANt i 0x] t . | ec pabl e
R e L e
exanpl es witriéiohdl oonghRitioni (el uiieses mthadh BomainCall ahe resclisial Yat@mand Goickd t am n
E, selenium, flavonoids, Lactowolfberry, Goji_  (wolfberry), . polyphenals,

| ycopene, MYTIEphcan by hse, 2schetls yoms copd nptriggnyfor she nadispler PaicAl @Rgecelve

gl ut at hi opgyo, : I J &M g Lselosure
provi des g(ﬂ)rr/etorgcgléieué{rl Q%gﬁﬁlg&g%g%ér}ﬁ frgﬁl%yg 0 rrpopsl?ttte Fglrtll%&}ﬁg @Er’rrélph%%&go%pri ses
addi ng anpafiflentinasenEotoutritahabzogendion dis andcantoorpahe pisesté! ectcedadd om

t he group consisting qf phosphorus, nesi u zinc, .iron, copper,.
manganes cMICA PRI APcaRTal 16, 1o6L Fbd pOR P HCG P BUFBPA e BAEtHEr Batiel o &

nut ri ti ongloGARRONHiHOM cbRpoSAGIRLE be led ST AMEHARNSuiMRahd. AfdiRedéatric
patients. The nutritional conposition can be in an adm nisterable form such

as phar maewditiavabpdcdrarnitaitioodscompgasitioni snal cohmomtiont theindelitenbeufreaty or

formul ati gns, dietar uppl enent functi onal..f oods, beverage products or a
conbi nat | Gtae RS dnd LR ERIee of R e Pafrias] Ghmamiiet fot P eeent

di scl osure proWodgsTRe RRéGAGuOVithid Bhidag B bérhbihB®RittobthdP $RGedit s dor
patient based on a genetic predisposition as a paraneter to assess when

det er ni ni PIgMoten wéene igkawthsnd \Pope spalitk Hop cxampplet cxarrousediantn K could

Suppl enen j i 1N f tive 1.a indipvidualss:
carrying %’ﬁ%ﬁqglgorémeénfgﬁ%{g%lgmo S{ﬁgp&?é{?gg]%ﬁu@eggﬁgﬂrﬁéi R%‘&élwﬁfﬁlé #%gdm

f or nul at i eoimbisatpnefwathall yorap@eaplselcetcdr fromc drplrivg botisisting om@lphpsphdiist t hat
is adm nistered to an animal's gastrointestinal system other than thyrough
oral adm WASTFEET0ANC AEI Y dfHE b utAASRICPS: nfleym oViETREs By astirerontiy pand

g;gggzgr | CorhbiRGiond AR&EESC E:&b%@nodse\jit‘dﬁf?é rﬂfaj 108 work i %ﬁfeo?i%l%h%ﬂﬁ&# :

pi ¢ gastrostony (PEG’, port, such as a chest wa port "t hat 'provi des

access t obarechestthweeh,us¢djrucumbiaxttbnot e emsna s@dd €.@acleesse)pordtan with low
sulfur-containing amino acid content, lipids (n3:n6), bioactive peptides, protease
inhibitors, creatine, etc.

[0043] In an embodiment, the nutritional composition further includes one or more
prebiotics. As used herein, a prebiotic is a selectively fermented ingredient that allows
specific changes, both in the composition and/or activity in the gastrointestinal microflora,
that confers benefits upon host well-being and health. Non-limiting examples of
prebiotics include fructooligosaccharides, inulin, lactulose, 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.
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[ 0052] As used herein, "effective anbunt” is preferably an anount that
prevents a deficiency, treats a disease or nedical condition in an

i ndi vi duaWoasir/aspeoe general | y, reduces synptons, nanage®CprusQriedsisen of the
di seases or provides a nutritional, physiological, or nedical benefit to
the individual. A treatnent can be patient- or doctor-related. In addition,
while the ternms "individual" and "patient"” are often used herein to refer
to a human, the invention is not so limted. Accordingly, the terns

“i ndi vi dual " a[Md44 PBL dredthbodi@ER! the @uaiionalNdoi@ositish Fifher AficlideIBRe BAMORY OF
at risk for a nmedical condition that can benefit fromthe treatnent.

[ 0053] Aspwb@(ﬁlcﬁerféﬁ riiscéh icFRil.s PioRaItig deicrengrganismiofhergingfics o ‘nrebiaighhlass

whi ch '”Cﬁﬁéﬁe?ablﬁ? 1ér§0rﬁ%¥151{1 nEa éj fR1ddf l%arlg&n-v féatoir CY{W an(f;(?tn%%hl ¢

ani mal s suc arn1an I'S"su c eep, pigs, cows and

hor ses, am@hbmmgmnetwwmg ﬂuctrb&at &I @i tioals o@rconmpmks @frmichubidl cpligithal s are
used, it is contenglated that it also applies.to an aninals that are
capabl e ofoud EoRfey %%1the'9@r‘i‘ieﬁ'ist%th6rthhWéﬁlﬂé@mt%St%fé e ﬁfiwaéedarwuqt%em@%t ext

of the pa @%al that beﬁ%&ﬁ%cﬁ?ecV%%sps%mer{%Q{@ Iﬁés@ingluﬁﬁdr%lglnﬂalﬁ Cls of

pr ef er abl AUt ritional products that co clent types and
nacr onut rlceding t¢ pffotteion,thé¢ atdthaodwelibbmyafrtht &et. dndzeneral, onmtlreihemdsthlao be
sufficient to be a sole source of .nutrition for the anlqg which it is

bei ng adniifisPaFagrgaisms nhibit epymiucree the oWl aidfpr metal af BRSNS | on”

are prefepaldiy MULE ittt @mal it oduetRobibats ﬁgy ARbL BN @I Mﬁﬂ&fﬁ@ﬁod grels
of macronutrients (protein, fats and carbohydrates) or mcronutrients to be

suffici enthethostb@a tlssr@smmhqreh@\fe ragh many shtféront appeoaghésntalinaledagrobiatics i s
bei ng adm ni s sed herﬁ "L

oam S ol ShEl ol of NoughOOBE e Rlte SLORbReRey 4B ‘FhPuereshan 6
weeks. Debarbﬁ%e%] CAsdids erichiRl %mlomnmdpefgﬁmse IRAopus, otubsle Pehietling, not

limted to rodents, aquatlc manmmal s, donmestic ani mals such as dogs and
cats, fark®i mbﬁﬁﬁ%u@uch%gte%é@p rﬁlg%trld@laws alepohesiterasn, anddhisraeascus,

nerl  BEPLSILRITE! Sacpiaiel( ERFRILED! MATAUAL | sghanapill oo 1o
exhi bi t edPétodtiepodromal Bacillus, Pediococcus, Micrococcus, Leuconostoc, Weissella,
Aerococcus, Oenococcus, Lactobacillus or a combination thereof.
[0045] In another embodiment, the nutritional composition further includes one or
more amino acids. Non-limiting examples of amino acids include 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, 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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[ 0058] The term "mcroorganisnf’ is neant to include the bacterium yeast
and/or fungi, a cell gromth nmediumw th the m croorganismor a cell growth
medi um i rwetzbTi3méoer oor gani sm was cul ti vat ed. [ 00BE/US0SET6er ei N
a "Prebiotic" is preferably a food substances that selectively pronote the
growm h of beneficial bacteria or inhibit the growth of pathogenic bacteria
in the intestines. They are not inactivated in the stomach and/ or upper
intestine or absorbed in the G tract of the person ingesting them but

they are fernemoas| hyart eb@iastitoihbnasitional cofpsosioh didh kel @des Pyie BF ABLOL i CS.
Prebiotics are for exanple defined by denn R G bson and Marcel B

Rober f r oi $¥nbmities.afigh Miksulngomenneforesa-Hifny sl sapeinmg rdigipit &t $Qeasduci ng
t he Conce f Pr.ebi Qi Ccs, g 1 . . . As
Loed hor oA RRLEE pipdtonhllches hRR atdRiadOIAHES hercin, 4 yhBRACKS

adm ni st r akupphandmthdt @sstaind dothoa pedlsic and a probidfé iHat Asriusgdthee teinrotde
terns "treatnment”, "treat" and "to alleviate" is preferabléqtq baot h
pr ophyl act®c WHFroflosy et i e ieskinfrent NORHERIBE o GEHEPISGH dPlor iy /st Heclude

devel Opﬁeﬁﬁcog’ihegaén%{cg%ﬁd gﬁ?ﬁhej Qa%ce%s%g'bﬁthé}{&ifra fl 3%1%5?’“)) aqgh-GHfi@ld Ve,
t herapeuti c or disease-nodifying treatnent, inc ualn t herapeuti c neasures
t hat cur egxasipbey cfophytodiessesn isyuret quescoth, candmor alvhlimopmogAassxidate fara

di agnosed pat hol ogi g .conditioon or disorder; and tre nt of tiepts at
ok of  coRliaer caprblS af sl o widlieelie BN FoMtra Rl i Selse, as
vell as pahitaRt SaWplsasrenkibkidRfits RAMElLeRMidl AANeSEIbiaS vitdhfie T, RdafiOR) a

di sease or nedical condition. The terns "treatnment” and "treat" also refer

to the masaknewrandevensdisolapiooebibemy 6bjinewltbhrryh rotyihedlyi Guapenaotutein,
suffering.froma dise but may_be susceptible to the devel opnent of
an unhea|P%Vmc%ﬁﬂ%¥P%§ﬁ8§d§%3QQQJFF%HﬁgﬁfP?ﬁ%ﬁﬁ &r muscle loss. The
terms "treat meo49] it heether aRodinend! tevVprbét d@k&oahs proviiendeshctiddi el ude

the potentiation or otherw se enhancenent of one or nore Prinary
pr ophyl| ackikingra mpatiesé gemposigers y e method coppgisey adsingate gifpeivejamougt of

synbi ot i Ce){oggquﬁsuﬁgl a%@@tcok%h?ﬁ%‘élé‘ét&? fﬁl%glli gh%fg%lﬁjgic%giﬁin%?gfe %hB§p‘ﬁB§~u‘§t I C

t hat work er‘toinpro e mcro Intes [ 0063]
As used henghdsjum,naintpl irQneogedmndngpnat erabliymj ndlavdesD, dostéspgnthi bthood
and adol escence. bones are scul pted by npdeling, whjch allows for the

f or mmat i onCURDIAHPNS dhaceftto grhwtidianal eprapasHONy BHEWANPIST tomprewmkenehsaiiaAbt her

site wit hf)&ii&tﬂ@ 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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[ 0064] As used herein, a "nucleotide" is preferably understood to be a
subunit of deoxyribonucleic acid ("DNA") or ribonucleic acid ("RNA"). It is
an organiwoconpswed made up of a nitrogenous base, a ph@sphst@omisegul e,
and a sugar nol ecul e (deoxyribose in DNA and ribose in RNA). [ndividual

nucl eoti de nononers (single units) are linked together to form polyners, or
| ong chai ns. Exogenous nucl eotides are specifically provided by dietary
suppl ement ati on. The exogenous nucl eotide can be in a nononeric form such
as, for exanpl mos2| AbdeaoRreie, MIRORIOSHb@! is(préferadMPan ambunt@ia @ddﬂ% a
anophosphate ("5 "-@w"), 5 '-Cytosi ne Monophosphate ("5 "),

-Uraci | drSisinmns Rt @ (iseasc qoumedicalscondjtipy By me lmmpﬁogrpﬁa@ré gensralbfl MP"),

' -Thym n a r ti of genous
nuct eot 1 atuin SREBSRE" Mhiecs piiesbist of (AR 8F sERETy MNFGEHAREIC:
RNA. Ther pm@aﬂogiealmﬂ thédit# bsﬁcbﬂtcte$hemhdivlit&1apoAytfmtm@ntfc@m (i3 @M@dﬁta& dokctoi-
exanpl e, yeast E 065] Nutritjonal products are preferably

under st oot¢latesl- {fr %cif*é'aor}, rretifgd@e éﬁ’f}ﬁsn dndiEidugly’ and dpetichhapre fffnguee hein to

i ncl udi ng,, férQ{) a%ﬁ{yﬂl fhe Mentbn M&’SOYMI%H‘ %cca}(ﬂgl?l‘che &A@ ind®idual” an

phar maceuti cal l'y acceptable carrier, excipient avor agent, or co orants
[0066] Thipatienthréfor tt @iyrdhimélpepatinetd of himbi epegbi diessk for a hmihqapeqmdmtm as
used herejin is abI understood to refer to any conposition that

i ncl udes, 4t ?Wﬁ% ¢ /MY nonomers), two or nore amino acids j oi ned
together by a poesj dg &Qmel(em ReRhAIdqnclhdd, RERTL 36+ 1iRfitcBObYRSRMaAS which
col | agen, precursor, honolog, analog, mnetic, salt, prodrug, met abol i te,

or fragnewmhﬁheWéoﬁnothnmm@ﬂ@am¢mM%aE@ﬁth@ﬂgahedOmeﬁkamnmwbEmh@aﬂﬁegbf any
of the abqgf Lerdrs iS. 1 nterchangeabl e unless h erw s §h>§9c gﬁ} | t

be appr eci't €4>t Pfé? BB RS AL Po P 8o 5TV uaN BYSpy 4PL MR} e&%‘békbe[ i des)
of ten conicahfa@iiaher damésl of iRir Jlhan atr@aseaoltammﬁﬁ%ma tmrimgﬂ ypplies &) r ed
to as the 20 naturally occurring am no acids, am no aci ds,

i ncl udi nga&m@llﬂ@ksmhﬁfaﬂreaﬁwﬁﬂe & ithe effﬂﬁyexlbé’lﬁ%dlrfm‘@ﬂd@dntoab@P?@léhlt?fbbyﬁléfpt| de,
ei ther by, r I ses such as gl ycosyl ati on and ot her

post - trans )ﬁgﬁgfqmgggglcations, or by chem cal nodification techniques
whi ch are melIumsmmﬁsnmedmemﬁfVboﬁ@nmgnhhemhnammpﬁﬁdﬁbb@ﬁhﬁﬁﬁmﬂwmb@mnmay be
present in polypeptides of the present invention include, but are not
limited t%laP SR |Slé€ficeﬂat typey gt fé&?is OABCTONEEIEHISAPTAsFIN, aﬁ. AdirBRhydizal ent

at tachmenf, w’i’oﬁdt Q) ISE KMffide dﬂ%ﬁ%e R %uréé%‘f%ﬁﬁion%% ! bﬁﬁﬁ&l t8fwlf'?ch

pol ynucl eoti de or po ynucl eot1 de derivative, covalent attac alipid
or |ipid deybhenad adreiniscaveddioent attachnent of phosphatidylinositol
cross-1inking, i, zat i disulfid d farmation, eneth tlon

Formai on of cUTERLAR S Buein isomp i R ighT ooy SRre RrGtag s

pyr ogl ut asxat o nif)tocro'ﬁ}hll@&ﬁfﬁ@hengfém o@ ﬁfa@ﬂ?ﬁﬁl@hts%rot&h)’ﬁ@st axﬁrbarwhym&-x} gtion,

gl ycosyl phosphatidyl inositol (GPl) menbrane anchor formation,

hydr oxy| amigenutiieds tpabét sficigelt thybicat Sobmsoungerafgrugytiaat foo the aonelao ivdrich it is
proteolyt% oﬁalﬁfs phosphorylatlon prenyl ation, racem zation,

sel enoyl a 9 on transfer- RNA medi ated addition of anino acids to
pol ypepti des S[IIDB6]aAs arsed Mytedd,i dongafe Wintibistrti@is aitle pléferabBr GoritHuetei n”

al so includes "artificial proteins”™ which refers to |inear or non-linear

pol ypept i #binisgghensser mgraothampivackat i ng repeats of a peptide [ 0067]
As used herein I e
conpounds that[ﬂgéz‘lh %3%%FE%8%E§§/ 169&%%&5# ug%%@gf§5§$§ ung%%%%g% f oods
t hat haveadquadat nunfrexief didrﬁesheyaﬁnnhlbathasndﬁgrs|atnt1cuats, &anoh zaﬁmalmabh las phicppt | ng
conpounds that cong fron1plﬁnt sourgr As used herein, "Phytochem cals"
and " Phyt Bigtncoresnd horsgs, apd hygans, Whksr g terpy isgipeds ibis gRRtCpAe

i nparts ofge R S%‘Ddrggllgget%l &tﬂerbﬁﬂﬁélk tha®Ard éh‘foabﬂ%%rf thd &Yéc@%%ﬂ]t@@l)lsln%'ae(lp fo

adm ni st ered nmeans, including topically, enterally, and
parenterabdgxmbnemhydUethenm non-limting exanpl es of phytochenlcals and
phytonutrients include those that are:
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WO 2011/ 031602PCT/ US2010/ 047468 1. Phenol i c conpounds whi ch include
Monophenol s (such as: Apiole, Carnosol, Carvacrol, DIl apiole,
Rosenar i meD2p11ABaswenoi ds ( pol yphenol s) i ncl udi ng Fl avon®C3/uSsuoi4ass
Quercetin, Gngerol, Kaenmpferol, Myricetin, Rutin, |sorhametin),

Fl avanones (such as: Hesperidin, Naringenin, Silybin, Eriodictyol),

Fl avones (such as: Apigenin, Tangeritin, Luteolin), Flavan-3-ols (such as:
Catechins, (+)-Catechin, (+)-Gallocatechin, (-)- Epicatechin,

(-) - Epi gal | 0Cafodss] Mhe {orh- ‘BRt@aldanales Micang@l ihatiec (He@aeriufr, ye&Pus@bechi n
3- gallate, Theaflavin, Theaflavin-3-gallate, Theaflavin-3'- gallate

Theaf | avi fingi. ' coffi graminmediumhwathybe glieropreapisiercy sell GEowWth rasdswalis v hietd
Anthpcyanﬁ%!@ﬁﬁ&§gghwﬁ%uhf§eargonld|n Peoni di n, Cyani di n, Del phinidin,
et UAl

Mal vi di n, |n) I'sof ['avones (phytoestrogens) (such as: Daidzein

(fornmononeti n) [00SBNASt gdcd  GbicC harttPactAdtic’ Glyquéiem)y Difbydrsubstaivees olhat
Chal cones, Counestans (phytoestrogens) rol; Phenollc aci ds

(such as: Se@qﬂa@lﬁ/d)r%w tﬁ@grqwté Oédqeaeﬁer%lm%ﬂa@ir dnhl%ﬁhlq growth ef,pethegse
Hydr oxyci Qe{@éﬂaQn%é HgestinddC ﬁ’h?&ﬁare (Rl fn%bt?va il th ERbRLADER 6 %%pmteglﬂ@&m c

acid, Ferulic acid, Counmarin); Lignans (phytoestrogens), Fymarin,
Sec0|soIaMmoﬂmdsnnhb(HPﬁmﬂnﬁymaqknmmdngammghhesihmﬂMmyﬁyedémmmmmﬂby$hqsuch

as: Tyros dro r osol e ein Stil ben (,such
e Rle et B e md o A e B Rtiso | bRt paH: o5 SHETRE cted Rt ones
(i soprenogfish NGB0 Rd Weg-Gas. %@d’é@ﬂr&iﬁ b‘i&zﬁr&%@&ﬂ@t’i&i §5dhel MehMd CoHnic

Car ot enes (such as: a-Carotene, 13- Carotene, "y-Carotene, 6-Carotene,
Lycopene,Nh@nbmgp@ﬁgm@anhW1GWM@EH@H%PMyU@ehéﬂmTdﬁ&SXéﬁTM@¢H¢HRS (such as:

Cant haxant hi n, oxa nt hi n xanthln ei .

b xanen n) - NBREPAP SERLdeRin o RSN R R ﬁf9|pr§F@hP¥oF31}tln§8%ni ns;
Li pi ds 1 ngdmiddisf@tionsHBY tcesthan 8lvaeecksuch as: Canpesterol, beta Sitostero
gama sitosterol, Stigmasterol), Tocopherols (V|tgn1n E), and onega- 3, 6,
and 9 fatty ac[‘l?éll(éﬁc%eéshﬂ@lamﬂ@ ItSTAY| elfgadmenti’d) | traaty t?’élldpetﬁoiﬂéPVQ%%chS as:

Q eanol | CPI%? eﬁg\é W6 SR %r@ﬁi(y CtlE otrggtjegén? Vgcﬂrecltmé\ﬂ?r(@%'t ﬁ)ré’\pe'ng Dan /of slRe R al ns

whi ch i nclu tacyanin anin, 1sob ani n,
neobet ani dﬁv,elo@ﬁ&nBef axaptthd patholgiv @nditivmi ai disorderyi amlSc)urz(tﬁuep theaeqaeutlc or

| ndi Caxanélrs]éage-n?orgi?fy}rlllg t?gl)t(r?lgﬁthllng?udlng therapeutic measures that cure, slow down, lessen
symptoms of, and/or halt progression of a diagnosed pathologic condition or disorder; and
treatment of patients at risk of contracting a disease or suspected to have contracted a
disease, as well as patients who are ill or have been diagnosed as suffering from a discase
or medical condition. The terms “treatment” and “treat” also refer to the maintenance
and/or promotion of health in an individual not suffering from a disease but who may be
susceptible to the development of an unhealthy condition, such as nitrogen imbalance or

2% &l

muscle loss. The terms “treatment”, “treat” and "to alleviate" are also intended to include
the potentiation or otherwise enhancement of one or more primary prophylactic or
therapeutic measure.

[0062] 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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40r ganosul fi des which include Dithiolthiones (isothiocyanates) (such as:
Sul phor aphane); and Thi osul phonates (allium conpounds) (such as: Allyl

met hyl trweubfi@esozand Di al |yl sul fide), I ndol es, gl ucosiPadlusREs/ w6 h

i ncl ude I ndol e-3- carbinol; sulforaphane; 3,3 -Diindolylnmethane; Sinigrin;
Allicin; Aliin; Alyl isothiocyanate; Piperine; Syn-propanethial-S-oxide;
5. Protein inhibitors which include protease inhibitors; 6. Qher organic
acids which include Oxalic acid, Phytic acid (inositol hexaphosphate);
Tartaric acid; and Anacardic acid; and

[0064] As used herein, a “nucleotide” is preferably understood to be a subunit of
deoxyribonucleic acid (“DNA”) or ribonucleic acid (“RNA”). It is an organic compound
made up of a nitrogenous base, a phosphate molecule, and a sugar molecule (deoxyribose
in DNA and ribose in RNA). Individual nucleotide monomers (single units) are linked
together to form polymers, or long chains. Exogenous nucleotides are specifically
provided by dietary supplementation. The exogenous nucleotide can be in a monomeric
form such as, for example, 5' Adenosine Monophosphate (“5'-AMP”), 5'-Guanosine
Monophosphate  (“5'-GMP”), 5'-Cytosine Monophosphate  (“5'-CMP”), 5'-Uracil
Monophosphate  (“5'-UMP”), 5'-Inosine Monophosphate  (“5'-IMP”), 5'-Thymine
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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7. conbi nations thereof [ 0068] As used herein the term "antioxi dant™
is preferably understood to include any one or nore of various substances
(as bet a-weanrotiseso¢a vitamn A precursor), vitamn C, VIPCAMGSR01E04H68]

sel enium that inhibit oxidation or reactions pronoted by Reactive Oxygen
Speci es (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 water-soluble organic substances (non-limting
exanpl es idigd ettotickHMwd o mifictithd aBds joihddadbeth&Sby ¥ pépitie boBd Zdip¥tidem n C,
vitamn D, vitamn E? essential in mnute anounts for normal growth and
activity Bivcptids. 9o aglyaeriidsht ellagen. maecursar.| hprialegnappleat miRefianiirrodmeds or
synt hetic I A h a

el ogs,  elaboffR05: e MG BRblnaBBE bl BES: oL e XES or Aot

cl ai s, tihe abbigtdras i it¢rBhah@eablé anlessadtlerwtiseespetifiet UIﬂ®v1D|h¢req)brd’cﬁft@1’ tat s

unl ess the context clearly dictates otherw se. Thus, for exanple, reference
to "a pol BYuprntides qrrmpﬂé%%o%l’?ﬁtﬁi%l%%ol%oﬁ%d%? OFER SOPBITy BBEOI #Fads ORAT t he
l'i ke. than HROTH hmf® é&?dasdcoﬂﬁj @dlg ’refeﬁ'F@'tbt as th S0RfAf £l ﬁpé&ﬁrﬁ’ﬂgd Shaborgst o
refer to nunbers In a range o nmer a Mor eover, numer ranges
herei n shaud thabenanpdenisd aods,t mciudaiguthe taﬂrﬂunalnamglera,mdﬂhmag loer mbdrfcetii s,
within the ra n al ternative enbodj nment erpresent

n
i Sel osur 8vE S Rineatide. P RORY SraL DR oS om b 1 GAarods b g IR
met hod cOfmsla?ﬁ%ﬁalafg&dlﬂgat%@Qﬁw&eﬂﬁaa@ﬁaoalﬂszu@mcﬁma@&mﬁ@maresoeélﬁk‘ﬁc% from
the group consisting of phosphorous, magnesium zinc, iron, copper,
manganesein tbalai AmOnmthakmmwmmqﬂuﬁ@mm whihoysy, b@)ste@@monﬂﬁph’peptl whiteat i ons
thereof to a nutri oSiti ..In et other enbodi n he
oresent i sarbLtrbio BF Bt Hhebaidiinid or st BonEm R AR bpss gy gue
m ner al i zghidafion, BoCAlORT£ALKRE W @.(l2RGRAd OF G ABME niGIELy| Xova s hitdcHBRhSof a

density, elasticity and strength) in
polynucleotide or polynucleotide” derivative, covalent attachment of a lipid or lipid

derivative, covalent attachment of phosphatidylinositol, cross-linking, cyclization,
disulfide bond formation, demethylation, formation of covalent cross-links, formation of
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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pedi atric patients. The nmethod conprises admnistering to a child in need
of sane a nutritional conposition including an effective anount of
exogenouswoi20amisme0k2. The nutritional conposition may f ®cThseo/eldagie a
conponent selected fromthe group consisting of phosphorous, magnesi um
zinc, iron, copper, nmanganese, calcium vitam n D, osteopontin or

conbi nations thereof In still another enbodi nent, the present disclosure
provi des a nethod of pronoting bone growmh and bone quality in a pediatric
patient havi ngpiehoH dRDiipsuids WREHHC cheNBiohbstbnoEh@usk tabod pedePChis8sol,

adm nistering to a pediatric patient having an under!lying nedical condition
a nutritibaapcieb rﬁiﬂ@ﬁ’l@ieoﬁoﬁqmﬂfmi)nBlaé(ﬁn@ﬂ$ g@ﬂmhén@ﬁmﬁkudmg lﬂﬁw@iﬁo@gc
vitamn 1 o] &, t

et hod of % tsEeeRl Rt RAGp PR MRS Bl IR, 1 BEHREH TR Budhy
met hod comga Hesmldad Naingerein) $itybig Billoldﬁiﬂyoa), Flagopést (s@crht asafpidesin, mﬁnmnﬁ
fracture a nutritional conposition | ncl udi n?Tan ef fective anount

exogenouslyieelmy nFlayan-3 ‘ofs (suqhp(r#3] Catrghiptst l‘c@ﬁﬁ}mcdﬁij&"ﬂ??%ﬁ%n(ﬂhcl ude
the exogeppus viih 3(’33-1?%1@%11&? &nagﬁ‘lﬁ‘iﬁ aichJ?@chﬁpg%,l{égﬁﬂﬁ%) IGAST h%r?@“ about

1jig/day to a out” 10 ogenous
admi ni st egahitd, ﬁMmﬂmmUﬁheaﬂawgﬁqgalfamrﬁlabﬂzmin-Bqullagd dﬁmaﬂwmbcﬁ}m@ﬂate

j i g/ day, f ram about . 20 / tqQ .about, 90 ji g/ da or fr abou
|1 57 day « Sheapienps Aisypeiahin il pilo BB e bR el abb R BE g day,
or 1 jig/pahidir, Uygﬁlgﬁl)[ Délﬁhli!iﬁiuh' Ma@ﬁéﬁn PletuhRlih), 9/ Ig@ﬂ/avoﬁés ytdr8@hs) OF 25

jig/lday, or 30]|g ay, or 35 jig/day, or 40 ji g or 45 jig/day, or 50
jiglday, Oncless: Paglzéay(for@mne@et}n)g@@mgtelndbloesaqlm@/) écn@n) Tohydroflaapolsor 75

1) day, ChaitndBiafbasg PRRaboHoBRRY. fH4 Shutedblpnerrih ¥ helctirrent s

of the pr Eﬁ@%& aélt sGhinis labﬁ; ThiE @Madvs)fﬁnﬁpmlr@mﬂn): ey lcatnb @i 20ék (so¥H oved
i ndi ci es of bone health duri ng nornmal growth and devel opnent in children

will aid #n Gadticiony. (hdorepaic gridydrigndmigeadid.elergligiach |Gounpim:nLineay i on
f th t t
o onwar PaPF RUERY: SRk o SRRS b RSB LRy b D I35

car boxyl agst@n (subb ae Eﬁrbmqﬂhirobﬁpﬁ)sm, Désoghhthalt O(]mlr@iwh)b@iﬂbenmds (such as:
m croar chjtect u:qg I n_anot her enbodi nent, this i nventi on
provi des RefVeEts tPrﬁfHBStfll%?ner %F%ﬁ' I’r?é;) anddlugicalagifi¥scl e heal th (i.e. netabolic

functi on, |eanTQ§91¥esgg§ rRAdSTORM|c tMl)clud§k€gl%%&|01d§u @gﬂrﬁép%ﬁ)&aﬁy%ﬁu’ Inase is

creatine ki nase itive'to tamnK I cl ency eat |
a reacti ofamssent {(sath t as: ama€arolzine, e[hé?lagyerm ogHitatore, AfCarutpn@vdryenpenlen

Vitam n K status nmay e cular fa e m ze ener .

bt oduct | NSRS Ror PP ST Rsbee AR dRihn oy canga s,
nuscl e M RGGhAIL, O caxMiBHE AR ML L tE@ANRABYN RS S MoABtchRAEd (@R dshe

mai nt enanceé of funtional mobility. The nethod conprises adninistering to a

pati ent whonawgne.b&auflyt alqobal)i Mppovias: %Budet wicludingc | e Phetabtetola (swely jasi onal
fo07e] 1 reAmBret” ehfoanthet e FROLRY ShefiauRlodSrdb am Dokt for
reduci ng amf draggEd i QAnYY fadyrueitstiwth ag Qﬂ(hir@dﬂlﬁbllﬁﬁc 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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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 omowotn3tdee nodul ati on of vari ous eukaryotic i niPCTAtSR@0/08E6% 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 y@bin6l;i Nulfordph®it; f a8'abiiddelylnethandE- BRlorid;t AllRm; acARiif;0 &gt r ol
t he phosphoryl ation status of the 70-kDa ri bosonal protein S6 kinase

(S6K1). Msethlagypuic: dliparinesdyn-prananeitinbBroxisict i ati on events allows for nore
| medi at ey Contg%lteuﬂnh%{)o&?h/ﬂ cﬁXHélﬁ'@eﬁ%?teﬁ% nhibi tBFsSpons' ve to changes

associated wt i'Onal al terati ons. [ 0078]

The canonécal OhcKBopahivwastidshvehicts intlcdeaOxiliansqdr tPistica aekb- @adkitol

het erodi mer. Actjvation of NF-KB occurs when |icBs are phosphoryl ated by

the |1 KB khfﬁiégléosébﬁﬁ) drrtaneagd: r?éldt%laﬁﬁidtﬁﬁcidr #8€i on and degradation of |KB
and nucl ear ”@d’iﬁ&ﬁ%ﬁ&rﬁ%rég the NF-KB di mer. Cytokines such as TNF-a are
potent activators o e canoni cal NF-KB heterodinmer, and this activation
i s associ at ed W068] Asssteh@rot the rnerhownom&wﬂsmeferably[Lﬁﬂé’ﬁ}oomtbénclude

Sprague-Daw ey rats 75 are k a 12-h light:dark cycle with.food
(Har I an- TERI %da%‘tojfd%aa% S Jpgied <a%/§<5ta SHQRER M THPEVA REELUHIEL MMl s

are adm nestpigh gabhy seRsRm)OthatvichdH BxiligtiddMr facBbnsS Kgllo'rrﬁﬁec{ 69 M dalide Vi @
oral gavage over 7 days. Stock solutions of vitamn are prepared

cont ai ni nNgxgeBd ngemeHCKQSDamﬂrmhqr rgdicalend mgn-Tadigalspéciess A (0.15 M NaCl, 0.05

MTris-HCL, p di ssaol ved. by soni cation ul ses
of 5 set wit hF@Z’tS%F |“P??dléer81P t%e KR SHATNT GRS ﬁf&E o‘&dﬁfsﬁo&d{ t§r18°18‘1?e
honpgeneoysvarmid fiisalibe orSh@Et-talutle beaicvdubaihdes n@dFnitinkt dxah?wa 1ﬁ$1@de§t ock
solutions are diluted five times with buffer A |eadi ng)dto a final HCO 60

concent r avitaming¥, vitamig By Vit BervigminBiop rsammsC.raguin Buyitana Regeeniiat h 0. 7
G140 S B L R OB A0 558 I S VR RSG5
mL sanpl eplanvirdhangilfeodL2er gmtielcatlycmhady, ami dncded@sie pro-vitamins, derivatives,

and analogs.

[0070] As used in this specification and the appended claims, the singular forms
“a”, “an” and “the” include plural referents unless the context clearly dictates otherwise.
Thus, for example, reference to “a polypeptide” includes a mixture of two or more
polypeptides, and the like.

[0071] As 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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[0080] On the final day (Day 7), rodents are admnistered vitamn K2 and 2
hours | ater were given an | P dose of LPS (Escherichia coli serotype

0111: B4, woasn/e3gogm) intraperitoneally (0.5 ng/ kg of poawSasioyit4ps Four
hours later aninmals are sacrificed. [ 0081] Measurenent of Protein
Synt hesi s-The fractional rate of synthesis (Ks) is estimated fromthe rate
of incorporation of radioactive phenylalanine into total m xed nuscl e
protein using the specific radioactivity of serum phenyl al ani ne as

represent gddiatfc gfaﬁéﬁi@. PIRCMESOH deaRrises! Admiididtalg ol ARhfl@Tin ilke@PQRAELI LN Of
t he radi ol abel ed phenyl al anine into protein is taken as the tine el apsed
from i nj eedtrianal rpompofities Anelydivg ameléective pmaugtiof crpgaeyeyitamin K. [Blyg2]

Anal vsi ‘ . . - . ) q
nomgen: 2 RRASyag, AR BEhAC R B i S EEE
pot assi um@RBlsafg @€ phosphorovs BiddgnesRniyMileGTbdn, bébpeM iBatbabieef talcinhd&itamth MV

gl ycerophgsphate, 0.1 nM phenyl net hyl sul fon%l fluoride, 1 nmM benzam dine, 1
mM di t hi oPhrasicepPntinppt)comfiipptions tagiclbdi imsUhraiigiics . corprdimegntathe Myesent
honogenat g i i : ' 4 Gility B ar ;4 ng
super nat a%itS éllﬁiﬁggﬁ?{l&n&égﬁ%@hdﬁ pgg‘g%?"% 8{)18&n%$g?tﬁn§%%%§%%%\%htggf fa éjr% a%k%d t hen
subj ect edpdtenphoted am umderpomiglnoddicah abydiien. Banptthed aompasealagm@dsttong toree

phosphoryl ati an status of 4E-BP1 (Thr37) .and riposonmal protein S6 (Ser
235/ 236) , PIHEIG RIS %i‘%‘ﬁﬂ%s?}bcﬂ Prgyl%tl’inﬁ%l&]‘ir‘]ego%ﬁtﬂ%l SbPEir R FORPEAgn

Si gnal i ngintRANMIChPG¥ectRRV AR Iht dvl%xogéemiu&imaﬁﬁﬁ ¥,. SEHBh&@Rcra&Bb&iakyiZ gkt for
phosphoryl atcd 1 KKa/ P (Scr 176/ 180; |1 Signaling Technol ogy) and

phosphor yprasend diseBssarsdgeCe netigidgefateingnd dchmsk ofgyone frREGLITS pediatric

[ 0083] Treat of rodents .with K2 results in . a signifjcant..decr.ease in
Lhe o1 se BRCH abisenskpd SO Brins i tiaeRRbla  nidale i LS RRIRES GRARF:
vitani n K2niieisighdl Sohpositish eieifdimadt efdctng hidgufof thexcdb@pvitaminkosphor | yat i on

for | KKal P and NFKB §65 i nduction conpared to ITS treatnment. Finally, K2
abrogat es t he W9d3kike nptitigplppnippsition andpgiuds Bisseipgengisotisnin &g in” an
phosphory i C . Lo | r esgryvation
of the fr%@%%ﬁﬂ%l&ggﬁéﬁ%?&%gbggyhgggﬁg%%r8 éi@gg%%%ggg?g ﬁﬁégék@%ndlfions
of i nfl ansmigefigussepsiis.K, can alsh AdBddministasdtimen andmdiramtihg fiohi abdutvENt i on
provides for a method for reducing inflammtion, the hod conprisin

admi ni st erF/AY torbRUPAT HEREY-iH fmgbw 29 &g@a o) abwtt%@% B 2P

conpri si ,ng%/e BEDRe SXWDo@om $boA3b Nl dal @%@b% ﬁ%{‘itﬁ%s"g?ﬂﬁ%ﬂd&@a

conposi tion further co és a conponent —sef ect ed
consi st i ngg/déy,phrodphar/dey, omdgnesdaymor Z0neg/day, am,25cpgpey,  ormdngadeseyr 35

calcium vitamn ost eopontin,and c i nati ons_thereof |In anqgther
ot et/ A ERRE SRS WS of STRiPTM, RESsuiine o V0N Ghe
ant i oxi daft/day, br #0QLNRY, 8MROML BN tor gmilgsddwa R 4y, 08 | foufatsher

Lonial, & i
conprises at least one phytonutrient. 1n anot helrugen%odimrgéﬁ%?, the patient is
a child. or100 ug/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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[ 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 patiwoteivpin@®ed of sane a nutritional conposition ®CERAIS2EI0GI46XK0gENOUS
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 ti RinadeUt bhedctioR FNch8A 3o ahadr61s bn&Be p ARl Q. aNimprbven@dh@ i ®itamin
enbodi ment, this nutritional conposition further conprises at |east one
phyt onut r Kesgtus [y mejpieize snsediapdaiguct #ns ppEMESt cTica2ya PEMiUE@ON to supparoge]
I n anot he i i d vepting
the o f oot uBBRE PrFsaboti R KM SuRoBY B MR Ry BRHIRC PES I BA L SE

pati ent iRambedy @bhsssangadlide tie maiﬁmahncewf}fmmo&mnnomﬁtyp fThs nre@@b@gqme@
vitamn K2, In another enbodinent, this nutritional conposition further
conpri sesadame@ﬁﬁswﬂem agRAtigpt élelOf 9%‘36@6}% fgeruisree s shsleiyl BrsgRHbras,
magnesi u r ost eopontin
and conbrﬁgéPgﬁgc?ﬁ@?%% Rﬁﬁgﬁ er eﬁ%gﬂn&ﬁh%¥gﬂ#?éb%ﬁﬁ%???§ﬁa
conposition fuﬁmﬁérhnmmMKﬂgeﬁmdhmﬂmahm1nn@umnqﬂ@wddﬁmwamhﬁhamﬁﬂhemwn@
enbodi nent,. this. nutriti anal. on further conprises at |east one
phytonutrﬁnélﬁ@mailﬁnﬁﬁéfiﬁ%‘}lssﬂ% the patient is a child. [ 0087]
I n anot her enbodi nent, this |nvent|on provides for a nethod for decreasing

the rise of plasma TNF-a under conditions of inflammtion, the nethod
conpri si n§2 /RINFEAMMAGION a patient in need of same a nutritiona

it onal conedt IREASHENBREDT el kL Bulot alyBehn sl oo ad Ty bimbe
P

group congicstiicdt eHe PR DFRANYSOTFRGIESHEIAMVitE KRCmoliildtion 6OPRVIus cURAYHRESE,
calcium vitam n D, osteopontin and conbi nati ons thereof. In another

embodi mentitigtien sfagigrs (eIFonailhe apissl kingse Fefprpdrio cdsnipe | mammatian dareet ohe

anti oxi dap| 0, , r er
corpr; seaarmy n R, oA AR LA n o etk e WP BAMRTS b fih BT 1
a child. and amifd@88} tbnthanoRiey tendingisepnbf ttahklatiomvenitiian ipriowldesif or a
met hod for aluntln t he dr p |n phos horl%gtlon for 1KKa/l3 and NFKB p65

nduot | onmaRelaRo Ghdle PBAIER atien) alnthe 1B ngtmete}?ef%f&e CHRPRPES Agtiation
admi ni st efl.pg 450 ;3. RARENY, hl@o %ﬁ%ocfon&a ng%@%ﬂ&%mﬁ@rm% ot

conpri si ng exogénous vitamn K2. In anot s nutritional
conposi ti nhosbmal IpesteinoBp kirpes (S6I§b)m‘dn¢datlcse béched tfanslatiohenigatoarp cvents
consi stin hos hor us magnes

Cal ol um Ol PO LR LR, T R8T JBHBIhSTIOR FROPGBRPTRNANGY Hainees

embodi nenassoélaleé“nmtarchﬁelrﬂ&%olﬁmaﬁitfohgrhnfeiomﬂ)h@r conprises at |east one
antioxidant. In another enbodinent, this nutritional conposition further

conprises at | HA438] the CW@hﬁ‘ﬂE-KBnpathWW amolvesrnushdso dianepert of hep@apient i s

a child. h t his rovi des for a
ret hod 1 obetsiBristdy e e SRS B Y B i Ros o SR B TN R e
S6 phosphedryplat, lleanimgwt@arbug@mutfbhqa& degrada’tfolnammlg lafd nuélbeg trmtlbedioa@TRkd Si ng:
adninisterlg&bto a patient in need of sanme a nutritional conposition
conpri si nyF Qéﬁ@u§mkﬂ%ﬂfﬂ sicks Wﬁn@ﬁehm’felérﬂﬁ@mtﬁ@mf thergagomigalr NFidhal
conpositi rt her S a co sel ect ed fr n1the group
conrsti P e PR s FOTRAGT R ST SR FesHHER. manganese,
cal ci um

METHODS

[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
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vitam n D, osteopontin and conbi nati ons thereof In another enbodi ment, this
nutritional conposition further conprises at |east one antioxidant. In

anot her ewbadiwmmndo2 this nutritional conposition furthePCTarspensesicnt | east
one phytonutrient. In another enbodi nent, the patient is a child.

[ 0090] In another enbodinent, this invention provides for a nethod for
preserving the fractional rate of m xed nuscle protein synthesis under
conditions of inflammation, the nethod conprising: admnistering to a

patient igayRes@dciofols@em of vitbnid KD QR reﬁ&e@@mﬁmﬁfg TOENAr HEIONE0 X YIS
vitamn K2. I n another enbodi nent, I's nutritional conposition further

conpr i sesM&-dopBiEtA dB1lacYlebia€l d)nQSt e Tgisdifpl. @(ﬁhgi%tTh@K& isptisobiedr s,

t , t
e o8 L8P s PREL L FROSRORRE AL Pt Ry Papgamart
conposi ti ap dledr! hemhogorpis, 268 saibld. @h@ttlyoBefoammtmmdﬁnatdmlhrstraﬂ‘mt ker stock

enbodi nent, this nutritional conpasition further conprises at |east ope
phyt onut r $odpions jare dilisedhBve BRSH i 1Mffer ﬁhéeaﬂé{gi tarit finad HEQ@P cgneentration of
[0091] Ity st if [ to
he pr eseut 15 By Bl e ) R e LR o e Bl Lo

t hose ski dihatbni stert Irmf(ﬂ}owedsmc Ismn'Mng% dmcriboddatfove atn ahs:asmnvitamitrdﬁb is

wi t hout departin mthe irit and scope. of_ the present subject matter
Bnd i ¢ ot GHPREH B e B AT o0 MER P SO 8% nt onded

tctif NE ug E changp8opod ﬂa@ﬁhévdﬁ@gm@s Q@d&l@s’/zﬁré MM stbRE VARRENRE hng halJiBs

l(zltelr rl)?//e?rg tgllvoeg aInSIPCdoaélerg% LPS (Escherlchla coli serotype O111:B4, L2630, Sigma)
intraperitoneally (0.5 mg/kg of body weight). Four hours later animals are sacrificed.

[0081] Measurement of Protein Synthesis—The fractional rate of synthesis (Ks) is
estimated from the rate of incorporation of radioactive phenylalanine into total mixed
muscle protein using the specific radioactivity of serum phenylalanine as representative of
the precursor pool. The actual time for incorporation of the radiolabeled phenylalanine
into protein is taken as the time elapsed from injection until freezing of muscle in liquid
nitrogen.

[0082] Analysis of mTOR Signaling to elFs—Gastrocnemius muscles are weighed
and homogenized in 7 volumes of buffer containing 20 mM HEPES (pH 7.4), 100 mM
potassium chloride, 0.2 mM EDTA, 2 mM EGTA, 50 mM sodium fluoride, 50 mM
glycerophosphate, 0.1 mM phenylmethylsulfonyl fluoride, 1 mM benzamidine, 1 mM
dithiothreitol (DTT), and 0.5 mM sodium vanadate. The remaining homogenate is
centrifuged at 10,000 x g for 10 min at 4 °C. The resulting supernatant is combined with
an equal volume of SDS sample buffer and then subjected to protein immunoblot analysis.
Samples are analyzed for the phosphorylation status of 4E-BP1 (Thr37) and ribosomal
protein S6 (Ser 235/236), the anti-phosphospecific antibodies were obtained from Cell
Signaling Technology, Beverly, MA. Additionally, samples are analyzed for
phosphorylated IKKw/p (Serl76/180; Cell Signaling Technology) and phosphorylated p63
(Ser336; Cell Signaling Technology).
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1. A nethod of nodul ating the effects of inflammation, the nethod
conprising: admnistering to a patient in need of sane a nutritional

conposi t WA 200mM31608i ng ef f ecti ve anount of exogenous vi PERIUS204R/047368 The

met hod of claim 1 wherein the exogenous vitamin K2 is selected fromthe
group consisting of MK-4, MK-7 and conbi nations thereof 3. The nethod of
claim1, wherein the exogenous vitamn K2 is MK-7. 4. The nethod of claim
1, wherein the effective anount of exogenous vitamn K2 is fromabout 1 [tg
to about REO(LgS 5. The nethod of claim 1, wherein the effective anmount of
exogenous vitamn K2 is fromabout 201..tg to about 901..tg. 6. The nethod
of claim1, whiE083hTrrbnat pEradepis vaffoliaresyits &x d gendieantdecengbhinghe rise pf om

about 501, grg -bocl“lot %Qe]d' t'ot fp zf tT eanmtlh.og ((1)41 Call | mtl in r1rei t tihea

ut i 1 onbFTbrapir b fon P b iRy oRa®tsFuBl SanitRE Filec i or oup

consi st i ngggificatalameeuf thalirdPipHosphdRation & IKK PPakd haramibed LeRssion

t ube-f eed ?ornulations, di etary suppl enents, functional foods and beverage

product s. compared 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.

[0084] In another embodiment, this invention provides for a method for reducing
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.

[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
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8. The method of claim1l, the nutritional conposition further conprising at
| east one of prebiotic, probiotics, synbiotic, amno acid, protein,

nucl eot i owe,208/Bi®A oi |, non-mari ne onega-3 fatty aci d COmMISRM0M0¢74d8 et ar y
fat source, phytonutrients, antioxidant, and conbi nations thereof 9. The
nutritional conposition of claim7, wherein the amno acid is selected from
the group consisting of proline, hydroxyproline, hydroxytyrosine,

hydr oxyl ysi ne and hydroxyseri ne and conbi nati ons thereof 10. The method of
claiml, iMer@ipicsiistdngodyhadphomsoiaghteivel, fAtd sroff cdppbt, aEMBEARS, dafcidm,
reduci ng ofq%héﬁeffect%?o? ?%}Iannat%on. 11. The nef?od.of claim1l, wherein
sai d noduyigmigd.¢steppentsf gndcqosnbaations thereht Iondtiser gnphodipedit.i thig nofritiomal
effects of | han. . Th .cl.al rei ' 1| ation
of the of 1l BIRRE cobfrise" e TECBR hub BT n oHOEEE SRl RPN £ ST
condi t i ongutaifionalf t@np@iticon fudier thapties had 1@kt anai phytonwhieritel NinS another

nodul ation of the effects of jnflammtion is blunting the drop in

phosphor | APeHMCRlp thenRientisa kil NFKB p65 i nducti on under conditions of

i nf| ammat i on. [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
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.

[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,
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14. The method of claim1l, wherein said nodul ation of the effects of

i nflammation is abrogating the decrease in 4E-BP1(Thr-37) and ri bosomal
protei n SsophogEh@eyl ati on under conditions of i nflammaPConsS2@b/04786e et hod
of claim1, wherein said nodulation of the effects of inflamation is
preserving the fractional rate of m xed nuscle protein synthesis under
conditions of inflammation. 16. The nethod of claim1, further conprising
the steps of: a) determning the patient's genetic predisposition to

det er m neyitdginD, kteyp&itin HRICHNMHindToRQHFRIVE. M AdbtRr RaMBAISenY] thRHuftittedal and
b) if determ ned to Be efficacious, admnistering to a child in need of

sane a nuerTRAsHival TehepseMprises elofRest enngnhpxidetedn japethgrsmbodgrensx dienous
ELZ?S‘hQr l'ﬁutﬁﬂgna? S%S%W ﬁﬁ@eﬁé%@&g%%gg%tt h%gﬁgogl‘ég féﬁ“ﬁﬁtﬁ%ﬁtﬂg B pgther
ost eoponterﬁb@ﬁﬁheﬁtoﬂimp‘aaémtam chiher eof . 17. The net hod1 of claim 16 wherein
said genetic py %gh]sﬂloflllo'gcﬂe? re]rnlbgdl(rjnee%%a rtlTs ?I{Vggtlénhgrog%gg tfo%% 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
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.
[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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18. The method of claim 16 wherein said genetic predisposition is used to
determ ne the dosage of said exogenous Vitamn K2. 19. The nethod of claim
1, wher eiwotha/g3adozent is a child. 20. The method of cl &CwUB20Mi0eT468 N t he
patient has at | east one of devel opnental delay, failure-to-thrive,
i nfl anmat ory bowel di sease, Crohn's di sease, Crohn's Di sease-associ ated
osteopenia, Colitis, ulcerative colitis, celiac disease, gluten
i ntol erance, neuronuscul ar dysfunction, cystic fibrosis, renal dysfunction,
androgen deficiency, severe food all ergymsshort bowel syndrone, or
conbi nati ons_thereof.

The invention is claimed as follows:

1. A method of modulating the effects of inflammation, the method comprising:

administering to a patient in need of same a nutritional composition comprising

effective amount of exogenous vitamin K2.

2. The method of claim 1 wherein the exogenous vitamin K2 is selected from the group

consisting of MK-4, MK-7 and combinations thereof.

3. The method of claim 1, wherein the exogenous vitamin K2 is MK-7.

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

from about 1 ug to about 100 pg.

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

from about 20 pg to about 90 pg.

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

from about 50 pg to about 80 pg.

7. The method of claim 1, 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.

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

and combinations thereof.
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10.

11.

12.

13.

14.

15.

16.

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.

The method of claim 1, wherein said modulation of the effects of inflammation is a

reducing of the effects of inflammation.

The method of claim 1, wherein said modulation of the effects of inflammation is a

preventing of the effects of inflammation.

The method of claim 1, wherein said modulation of the effects of inflammation is

decreasing the rise of plasma TNF-¢ under conditions of inflammation.

The method of claim 1, wherein said modulation of the effects of inflammation is
blunting the drop in phosphorlyation for IKKa/p and NFkB p65 induction under

conditions of inflammation.

The method of claim 1, wherein said modulation of the effects of inflammation is
abrogating the decrease in 4E-BP1(Thr-37) and ribosomal protein S6

phosphorylation under conditions of inflammation.

The method of claim 1, wherein said modulation of the effects of inflammation is
preserving the fractional rate of mixed muscle protein synthesis under conditions of

inflammation.

The method of claim 1, further comprising the steps of:

a) determining the patient’s genetic predisposition to determine the likely efficacy of
treatment with exogenous Vitamin K2; and

b) if determined to be efficacious, administering to a child in need of same a

nutritional composition comprising an effective amount of exogenous vitamin K2
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and a component selected from the group consisting of phosphorus, magnesium, zinc,

iron, copper, manganese, calcium, vitamin D, osteopontin and combinations thereof.

17. The method of claim 16 wherein said genetic predisposition is determining the

genotype.

18. The method of claim 16 wherein said genetic predisposition is used to determine the

dosage of said exogenous Vitamin K2.

19. The method of claim 1, wherein the patient is a child.

20. The method of claim 1, 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.
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