WD 2007/ 075605 PCT/ US2006/ 048303 METHOD OF USI NG

R- HYDROXY- ( 3- METHYLBUTYRATE TECHNI CAL FI ELD [ 0001] The
wonRewascos nvention rel ates to a nethod of treaPCHES2006/048303

i ndividuals with 13- hydroxy-(3-nethyl butyrate (HVB)

to nodul ate cytoki ne producti on. BACKGROUND OF THE

I NVENTI ON [ 0002] Allergies and asthnma in the

i ndustrialized world have increased in preval ence and

severity over recent years. Asthma is now, in fact,

t he nost common chronic illness anong children.

[ 0003] Much is known about the pathogenesis of

all ergies and asthnma. Both are i mune-based di seases.
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[0005] Type 1 cytokines, for example, elicit or augment primarily cell-mediated
immune responses against pathogens. Type 1 cytokines are involved in
inflammatory responses, viral immunity, intracellular parasite immunity and allograft
rejection. Type 1 cytokines include interleukin 2 (IL-2), interleukin 12 (IL-12), and
interferon y (IFNy). Type 1 cytokines can suppress the production of type 2
cytokines.

[0006] Type 2 cytokines, by contrast, elicit or augment primarily antibody-mediated
immune responses against pathogens. Type 2 cytokines are involved in humoral
responses, heiminth immunity, and allergic responses. Type 2 cytokines include
interleukin 4 (IL-4), interleukin 5 (IL-5), interleukin 10 (IL-10), and interleukin 13 (IL-
13). Type 2 cytokines can suppress the production of type 1 cytokines.



is believed that therapies directed to the
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di seases. To that end, it has now been discovered

herei n that E3-hydroxy-R-nethyl butyrate (HVB) exposure

(in vitro) increases the relative ratio of type-1to

type-2 cytokines in stimulated peripheral bl ood

nononucl ear cells (PBMC), thus providing a potenti al

new therapy for treating individuals having or at

risk for developing allergies and asthma. [0008] As a
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[0011] A first embodiment of the present invention is a method of treating an
individual having a condition characterized by a relative imbalance of type 1 to type 2
cytokine levels in the body, wherein the method comprises the administration to the
individual of an effective amount of B-hydroxy-B-methylbutyrate to thus modulate the
imbalance, typically by increasing the relative levels or production of type 1 to type 2
cytokines. The present invention includes those embodiments in which the condition
is asthma, allergies, or both.
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(3- hydr oxy- p- net hyl butyrate (HWVB). [0013] A third

enbodi nent of the present invention is a nmethod of

treating individuals having or at risk for devel oping

asthma, the nethod conprising the administration to

the individual an effective anmount of
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Brief Description of the Drawings

[0016] Fig. 1 summarizes experimental data showing the effect of HMB on type 1
cytokine (IL-2, IL-12, IFNy, TNFa, GM-CSF) production from peripheral blood
mononuclear cells simultaneously stimulated with CD3/CD28 for 24 hours (*p<0.05,
paired sample, 2 tailed t-test, comparison to no HMB).

[0017] Fig. 2 summarizes experimental data showing the effect of HMB on type 2
cytokine (IL-4, IL-5, IL-10, IL-13) production from peripheral blood mononuclear cells
simultaneously stimulated with CD3/CD28 for 24 hours (*p<0.05, paired sample, 2
tailed t-test, comparison to no HMB).

[0018] Fig. 3 summarizes experimental data showing the effect of HMB on the ratio
cytokine type 1 (IL-2) to type 2 cytokines (IL-4, IL-5, IL-13, IL-10) from peripheral
3



bl ood nononucl ear cells sinmultaneously stinulated wth
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[0023] The term “ameliorate” as used herein, unless otherwise specified, means to
eliminate, delay, or reduce the prevalence or severity of symptoms associated with a
condition.

[0024] The term “condition” as used herein, unless otherwise specified, includes
pathological and non-pathological conditions, all of which are characterized by an
aberration or imbalance in the relative amounts of type 1 to type 2 cytokines.

[0025] The term “elderly individual” as used herein, unless otherwise specified,
means someone more than 60 years old, preferably more than 70 years old.

[0026] The term “modulate” as used herein, unless otherwise specified, means to

reduce the imbalance (i.e., imbalance associated with a condition) of type 1 to type 2
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cytokine levels in the body, or to otherw se increase

the ratio of type 1 to type 2 cytokines, including an
woner@as®si n type 1 cytokine |levels without a PCT/US2006/048303

corresponding increase in type 2 cytokine |evels.
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[00RAIT Tus208t6084 8Bfheé present invention may also be substantially free of any
optional or selected essential feature described herein, provided that the remaining
method still contains all of the required limitations as described herein.

Embaodiments
[0032] We now turn to the first embodiment of the present invention. Conditions
included within the first embodiment of the present invention include allergy, asthma,
solid tumors, cancers including advanced ovarian cancer and melanoma, kidney
tumors, and stress, including psychological stress after a burn injury, surgical stress
and pre-surgical stress. The methods are especially useful in treating allergy,
asthma, or both.

[0033] With respect to allergy and asthma, elevated levels of IL-4, a type 2 cytokine,
have been associated with the promotion or aggravation of allergy and asthma.
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Therefore, the first enbodi nent of the present

invention, which is directed to a nethod of treating
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adm nistering to the individual an anmount of HVB

effective to nodul ate or otherw se cause an increase
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[0036] With respect to psychological stress after a burn injury, surgical stress and
pre-surgical stress, studies have shown that stress increases type 2 and suppresses
type 1 cytokine production. The immune system is compromised when individuals
experience stress due to the production of type 2 cytokines and the suppression of

type 1 cytokines that accompany periods of stress. Therefore, the first embodiment
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experience stress due to the production of type 2

cytoki nes and the suppression of type 1 cytokines
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mvé?'ﬁl'oH‘#ﬁcludwl'n@rfér&p Of ¥Hélﬂ4ln Qeé’rll# ﬁ?ér‘e%ﬂm 12fst'|'ﬁ@r‘{yﬁte 120 tokines

macr ophages and'enhancenent sur
'"%ﬂ’%‘tmt% th%&%% §5}b§°d"m?ﬂt of the RegefJRYANtioR Inqludgmintatieukie 4.

infeAIBOIIA B2 intéMislikir T andyinteAdaKkinaBe | evel s of IFNy are
required for protection agai nst infection and di sease.
| FNy al so antagoni zes several actions of type 2
[0098]oBione dflthel peotekctiviefuhdtions tofi F Ny inkiutie rirtiibition of vitdl réplication,

stlmu.ﬁ H:%' &gngcq‘{pﬂ:lf TA?\% ﬁh%%g?lﬂgnfofac% | stf%cé &olé’l:%é%%ecessary

uction o
for mlf-mcogaltlgn invan hnmun@l responsge.s Adtitigraltyh adequtte tavetscef [FNy are

reaﬁ F&d for p?JiSctlcﬁ’lVa‘géﬁr% %f@&}b‘ﬁ éﬂds&Qé/éfé'eeqFN Aso ARy Gtks several
i nduce roducti o hout affectin h

t he
aclPRH AL PER ORI Ang JNRIS o PEAIGRTEHer Bf 14 Pragong cels.
THareed) tthenabiwdo iirsd ieEfppeductioniof IRN\eaiks g thearehtineanss individuals

wit SonddFS sl B R S EF SSeBe serii nin Heafics hgve discovered that
HMBcdanfladme tba poddugdtibn Bf 1Ny Withowd @ffesctirigettheproduidtion chhgbe 2
Illg nch'hEt] bre& élpr@é%‘#nt Wl&'&fegﬂn}é lhrigaaﬂﬁg ‘chER ions of the

e ein uctlon ricidal cytoklnes rom
type €§FP%SS$'HI?V?FHt ural killer cells. Adequate |evels of
IL-2 are also required for protection against

1op e Serrodie Pl Finctongenl Findui Prlibsbrifption of an T
cells,chactivdied| B cells, and natural killer cell and enhancing killing of tumor cells by
the induction of tumoricidal cytokines from T cells and natural killer cells. Adequate
levels of IL-2 are also required for protection against infection and disease.
Therefore, the ability to induce production of IL-2 aids in the treatment of individuals
with conditions such as those discussed herein. The inventors have discovered that
administration of HMB induces the production of IL-2 without increasing the type 2
cytokine levels and therefore the present method is effective in treating conditions of
the type discussed herein.



with conditions such as those di scussed herein. The

i nventors have di scovered that admnistration of HVB
wonduraessos he production of IL-2 without increaBCnEskine048303

type 2 cytokine |levels and therefore the present

method is effective in treating conditions of the

type di scussed herein. 7 WO 2007/ 075605

PCT/ US2006/ 048303 [0040] Wil e adequate |evels of

type 2 cytokine IL-4 are also required for protection
o&%ﬁlnst i nfection and di sease, elevated levels of IL-4

eVWhie rrdgguateilanalziofliype 2 ayioking brfherespise Feasined fef Rigtection
ag@fﬁsh m&mel il dsease [BeV&bANSeld bAL2DhAVE béénfhstsbei&teoantth the

P“&'@Bﬁ ﬂ%leusygﬁ asiiitnd afd S 'g't,s% ,O <2 60‘31‘3 he '@Eff& tﬁgtreat an'individual
hagingcauconditiorods dgqmbed byt@klmaﬂdehﬂ: wonl Betly treenability t@ jnduce

th? Hioo‘i‘}cﬁ% é{‘t?g <JTkaYnés(§éJ&ﬂtas IENR’lgnﬁelﬂeonﬁJ Asd ([:l‘fé]r %ﬁtg to not

es, and
SImulianeoa§ly lnwea%%\%@cprp@wm Qﬁﬁyqe@ aytaklee%rﬂmmamcuiarly IL-4, as

m&é%@ﬂ I%vél%'oﬂl.gh%% kRSWh iPpRAfhts bli&gikes, g&ﬁmfa' Jrﬁﬁstress The first

di nrent of %r esent. invention is directed t
erARADENH tos ezﬁsfeﬂb' MBS WrEESH to AAUPthE &f miina an ficividual
hawihgr £t onditin ﬁdﬁ‘em m@raﬂ!mﬁlstrﬁﬁori'lbﬂ-lMBdmstth@ production of IL-2

uct.jon, of and | F i £ hout correspondi ng
an%r{gsl ouhalcErrisqoa%]gsmcr Néﬁﬂ ﬁ‘A%getvﬁgr aspect of the
first enbodi ment of the present invention is directed

[0691] ?«ngﬂép Qﬁp&ft of trh%aﬂrétg@g@cghéﬂr?gﬁi n%fl tﬁé‘ %Feé%ﬂﬂn@gnt?on is dlrected to

condition characterize ance

a Wﬁé’d?féﬁﬂaﬁkﬁl ABdndividay ﬂaé’ iNgg? eRnAitansthar ?‘H@”%%y‘?m%“ |mbalance

in typ@i v aAdl Wpe@ﬁcﬁ@ﬂh@g coftiprisivig aﬁn‘ﬁlﬁféfdrmg t6 ehaMdiviciafa®Bmount
oki.ne

of SN Sl e PRI A7 Sl Wi sAue B RGrRS S Yioe, 1 ciekine

levedy aitboutvihesresspohtiag dnmeade indfpd/Bydimeriewtle vetbreimn tha amount
| !

o B bnfiped ¥ SpydtpSilR oREMSortehiffucs AR Yotoms,

Elqyated evelspafdyrs 2 @VntolsmedL+4earg|@gocna@dtwtwtb@ promptierk phadiergies.

Btﬁtﬂﬁ& feytokiés @U&@ge Wﬂfaﬁﬁ&@ﬁnﬁé se@rbpmloaé of LL 4 ARl Ghhibit the

the pro i on of r od ucm% I'ls
proRerapB o6 Lot W@%PM SraPRiRIoTes ieATaBe regifod i capable of

arﬁélmf rathgatge I%Qntpttﬁn§gfmte®gl§s ofhealthe g@loleﬁt Mmstiufemamaa to an
. . H adm.ni stered t ual , I s tiv
indkighbte 20 SRsiis aautile Bembfrs fasiitse bpe 3Ro e shibkine
profilef il e. [0042] Simlarly, the present invention is
directed to a nethod of treating an individual havi ng
a condition characterized by an inbalance in ty

lo%%i Similarlyotherresent dnuentign fﬁgdléﬁﬁtﬁ‘%% Bethagt @fdr etaﬁeg an
indiGid il KivHg & BordMsHéhAhctelEeEby Qﬁﬁmuﬁah&a mglyé atamdy

cy%tl{]r'%m;grgpﬁsa#s %dmlmétgﬁr[lge ?os t%e mdiw\éBal an oun Iol}?-lMI:ei e?#ectlve to
modulate or otherwise cause an increase in type 1 cytokine levels without a
corresponding increase in type 2 cytokine levels, wherein the amount of HMIB
administered is an amount effective to ameliorate asthmatic symptoms. Elevated
levels of type 2 cytokine IL-4 are associated with the promotion of asthma. But type
1 cytokines such as IFNy antagonize several actions of |L-4 and inhibits the
proliferation of IL-4 producing cells. Therefore, the present method is capable of
ameliorating the symptoms of asthma when the amount of HMB administered to an
individual is an effective amount to promote a balanced type1 to type 2 cytokine
profile.



corresponding increase in type 2 cytokine |evels,
wherein the anmount of HVMB adm nistered is an anount
weht@warsese t o aneliorate asthmatic synptons. Ebevaseme/048303
| evel s of type 2 cytokine IL-4 are associated with the
pronotion of asthma. But type 1 cytokines such as
| FNy antagoni ze several actions of IL-4 and inhibits
the proliferation of IL-4 producing cells. Therefore,
the present method is capable of aneliorating the
npt ons of asthma when the anpunt of HWVB adm ni stered
IOQ laﬁtﬂl anine afpgrt eitha first erbodinent shimpresentdpridies i
dlrg%%%rt‘% ?g%%%ﬁggir%%g &n %gg%iiou%ll( hﬁ\ﬁg 4%rd@)ﬁbﬂtl@n cBaterized by an
imbalgacs '”on?Hea"P/tV%? &wﬁgmeﬁemm ﬁ‘s"?%éd'm"ésé%’r‘ﬂg & the naiviual
ani amvaunit iod AIMBs effelttivedd @thdutata onetheodisetatisean intgesse in type 1
[ i [
cyfoﬁg’n lI%ﬂé@b\/lth&%@y&‘pgor?es%%ggftn; 6@&33%3{@&6% g §§%‘f{ rFéyle\%]s whereln
thexampninisefdiMBpdministesed iscarvamaant ef&c?tlmwtﬁmﬂevmt aHmrease in

FEQL,f@rCtEb\f@rcE@ eQBﬁé{bﬁ}foh% %ﬁ‘%&%nﬁ? GR4SRILAR élﬁ%hﬁé‘%m

t okl ne | eve hout a corresponm

Sengraégstg’ergﬁtqn;,ﬁgth@qﬂ;ggﬁy ﬁéovy g@% §erqﬂrpéqg§ valug, H@lle those who

suffeiofedth odly miBand mteinsittentesbtiraa an;pwvtwn‘g heff pereémtuge Value.
ecrease |1 n I irator

h
TS st Be o A e affectb e SR e Bl Bilee 1
cyhihepevitiost mduciag therprodiusiidragf tapé 8wy tekiiespre poentadecrease the

préfl‘%ﬁ% o%tlkrﬂa%@gﬁ&afgg%ltrﬁ%mbfagqg%g %éﬂreq NhY¥yd8 2 dyBRile profnles

nfermtient ast percent age val ue
them(ﬁent metodiip capalle ﬁ@p@f\reamﬁﬁe@ﬁam BEYective to
i nduce the production of type 1 cytokines wthout

o0 T B Eials whe Sxpeisreeicaly i gof iAaeR ey aamg L Asthma
dispteed EEVE Galugpfigréaiet tpe of equalakisnes. pPTiadrefoes,, anotiiee aspect of
ST ERpBAN e ik FRRER IRy ioRICURRLA Sniifidiifoatfla an
individealavingra csrydﬁinrowher@fcymmroddctm iaynducee\conpiisirg
adﬂflnlg{e?ﬂ% &6 tﬂ{ﬂﬂwﬁuaﬁgﬁ‘%@ gﬂt S MgTé?@'cﬁ&é)foecaL@Q%hﬁérease in

5 first I ment present
tyRehV EWEKISR Ievelswithewtcicqripspording derredse intueg 2 ytokine levels,

wHehéih\thé ilouReyi INIBRadRiRtdre® s Maﬁ'l@uﬁb/éfﬂ%W@to maintain basal

uction risin |
FE e s S o oo 7 26 BB HaSkER ttiee
assodatedssth asthingpbroligh yhekietteod afitbe firsivetribodiment of the present
inge 6
S e WIS ol o bnd oAb b b,
effective to naintain basal FEV1 above 80% In
[oeds1eWe o Banito i anend efrﬂﬁlﬁhrheﬁt%fttly@ﬁre%eﬁb’h@é‘dtm The
%)roflles assocj ated w th _ast hm rough 2 Jnan
pr ??é‘tfq"le§f'°"élﬂ9 eﬁ@rmegxpdtqﬁ geﬁp%@lﬁﬂrgy In“an indivi a avnng or at
risk for developing allergy, the method comprising the administration to the individual
an amount of B-hydroxy-B-methylbutyrate effective to prevent or ameliorate
symptoms of allergies. Individuals who are at risk for allergy include those who are
already suffering from allergies and those who are genetically or otherwise
predisposed to having allergies.

[0046] The term “allergies” as used herein includes hay fever, food allergies, allergic
conjunctivitis, atopic dermatitis, inhalant (air born allergens) allergy, and other
common allergies. Such allergies are often associated with exposure to allergens



invention, the nmethod is capabl e of maintaining basa

FEV1 above 80% [0045] We now turn to the second
wentrdrseat of the present invention. The preBemtUs2006/048303

i nvention includes a nethod of treating allergy in an

i ndi vidual having or at risk for devel oping allergy,

the nmet hod conprising the adm nistration to the

i ndi vidual an anount of (3-hydroxy-(3-methylbutyrate

effective to prevent or aneliorate synptons of

al l ergies. Individyal s who are at rls for allergy )
S ARl GOUeRS, ERb g Sl HtES: Ry b, Rode dust mites,
meldk esane drugsdahdh eisybspetiatly diehedggsalrilk a0t motdier wi se

predisposed to having allergies. [0046] The term

"al l ergi es" as used herein includes hay fever, food

[084Tle Vs eew tumite thg thirdesnbadimentdfithe Preﬂeopln&entlon The present
m?éHt’Gﬁﬁhdlué‘es ) M&T‘Bf theHithn %er{ﬂnélln' ﬁ"\' ﬁiﬁﬂl?c)ua%g\?ﬁ%& 2Bk for

ot her conmon al |l ergi es. rgies are

asthg.dhgmeethad camesppg &"r\%a@'awt'faélpgé%weynmdzebqf/amre%nt of B-
hyldtahy LSRIENG/ 104 FRS efféd;t% t@%ré\)&hﬂ@ﬂ arﬂéf‘d?rﬁfesastiﬁ]ﬂlail@é‘ﬁnptoms

sec tings_.or e ouse dust mt
inBRGES i 24 Tt Tordmpmaauitocbiee mipi e AeRcy Stsging from
astirn& aad dhoset who pfmggl}etmllmmmmemmsé predispotdd tadhaving asthma.
enbodi nent of the present invention. The present
i nvention includes a method of treating asthnma in an

(00481 Wednew turave thye faurthtenbasiimentrof tihe prasent inventiont e present
inGSHBR iirfdI kst & el 6‘!" t?éaftﬁb 'e%rlg‘?ndlmeuélg i M Hfs‘v!ie\%flop%b age-

f R ff
ot Blctne Rl 09 hoE BegAlene VeghpiesHans. [PTRAnY 4as son-
repicatonycthatmeinsld d‘oﬁ']iprBBfghhﬁ tadﬁﬂhi;tﬁ%nohhﬁ%acm\mnﬂdlﬁls of an
no. ) an
ol B - G ursRS PR B a8 Tn 0Pk B Ersurismos of
sychdfeftions. now turn to the fourth enbodi nent of ‘the

present invention. The present invention includes a

met hod of treating el derIP/ i ndi viduals at risk of
(084 AAB Sifgtivegamoral oftHB; fer B pusageses of dhe metpdsaiascribed

hehéif! @bsetypidaRy Mngal fioRd @qtg "D g, rlﬁ@%lﬁétﬁgwo Afta®By, and

MES AN N R R DR

adninisieded ay a(sirgietdivitledit orrcahinuefusdot serai-tantinadus)eiosbge.g.,
0049] A

erly LoD BB B0 on B ik lye °0 e

met hods described herein, nost typically ranges from

[0050] Thé mekfbdb ofithe bPéQeﬂgln(lér%‘Hrpar'é rﬁeitegaﬁq &réhte@&ﬂoral
(ﬁlﬂso including froml per

QSUr3HA). daily dose may be adm nistered as a SI ngl e,
di vi ded, or continuous (or sem -continuous) dose

p.fo%tggtporﬁgteral feedi ng), every day or on sel ected

nt days.
[0051] The methods of the present invention may be directed to any product form

suitable for the safe administration of an effective amount of HMB to the targeted
population or selected individual, all in accordance with the methods herein. Such
products include pharmaceutical dosage forms (e.g., capsules, tablets, liquids,
topicals, etc.) as well as nutritional products.

[0052] Nutritional products for use herein further comprise one or more (preferably
all) of fat, protein, carbohydrate, minerals, and vitamins. Such products include
solids, liquids, powders, and gels.

10



[ 0050] The nethods of the present invention are
preferably directed to oral admnistration. Product
woeam7§d0851] The net hods of the present i nvenPCOUSREY/048303
be directed to any product form suitable for the safe
adm ni stration of an effective anount of HVB to the
targeted population or selected individual, all in
accordance with the nethods herein. Such products
include pharnaceutical dosage forns (e.qg. , capsules
| ets, ui ds, icals, etc as wel

)
lﬂﬂﬁ%lr Nppdwaim EXAIRIES ogfelmtnwmaﬂ Pfq%'ﬁhﬁorrﬁ? &am's fqrgyse
hemlsnla :m?@af §1nédkratrhﬁheQIQﬁpralcgmﬁﬁﬂﬁroebctﬁplhEIUGKNg&ﬁ@se’iWrMulated as
. al. el 0 er
b Siof o0kiaa it Bl S2kae P e Badtl o) ordiliauios, canay,
brpekfdst sereaisayeless of Oran0l2eDI6IRE5SH OfhePEEHIIERAES/DABBORIPS or
bile20 imting exanples of solid nutritional

proguct orns suitable for use herein include snack
and neal replacenent products, including those

[Of)QJlleroﬂtlﬁqtn@gSerﬁ Iés &tud&&%utrﬁ@ﬁgﬂ ;ﬁéd&rt f&hﬁ?&lﬁtaﬁfe for use

cakes or o 00ds,, rozen
hPARFIULS wie%ndsmeﬁkf%aepsmspt RfogHer 5 506k S8 drespofpulated as
juictser ofhar hmdlﬂb&ﬁ:@%ra@esahlllc br fy-bdisedbdveragernehai@s, coffees,

T W Y
canmsisitdes sarat o émltﬂ\ rfﬁwserliqpldazmnrmsitl ops @delotost typisiallpformulated
ad a%ien&eﬁ%} ér‘hﬁglcﬁ‘r% bls s<9 Be eShffiatas W?ﬁ){(g@er suitable form

bever a or so0y-based beverages,
SUch s t'°”§-e’5ls"d€%iﬁbﬁﬂi’a§‘eﬁ>”{5‘everages non- car bonat ed

[o]pss]e hl\ﬂﬂ?_?lffé?@hﬁdircésﬁﬁﬁﬂ fYPes oPpieasihd, ilipis, aﬁk’ﬂdalfb@h drates are
ort es

e i RS L e SR B b BL b grovid

thbethE celasteat mdriemts @ng safehwtd affdctiedfce ofal rapmisistthtiasand are

oot 1ld aLefigielcts o AL ARBrklienlD0P] . MY

erent sources and t terns, pi ds, and
carbohydrates are knovvn and can be used |n the

[0986]) @&bJH&Hthéé %@blé’f&%@ﬁﬁt%ﬁﬁﬁ%ﬂpfb@h@is%ay be simple,
pravi ded the selected nutrients are safe a

and
cwnl%tqrvé"?tansaraﬂowtmnsﬁ?%{?% Nehlmiing exapiRiRs: ¢iisuisable
canbdir{)ydidites ekt hyairolgrst ?t medifiadl dedchhang&cﬁdst_efws mdltdae%tin,
[ DO [ e ulLta e 0] use n t nutrition
o @IAT NN ke SugHid. AT slrth oBF sl bigd HidetddsRBE carbohyarate,
glecnsei frattoemdacthes,dudgh frilcinsé cont syngp, éndigestible digosaccharides
(eg.‘,ﬁ@é%cﬂlgoQé‘éJﬁQhMgé)aBSﬁe\} %Ggé#déc&%ﬁi’é &y ZRfhRS), BRMHrbied

) cornstarch ext
sorbitol), and combunatlons thereof.

[0057] Carbohydrates suitable for use herein also include soluble dietary fiber, non-
limiting examples of which include gum arabic, sodium carboxymethyl cellulose, guar
gum, citrus pectin, low and high methoxy pectin, oat and barley glucans,
carrageenan, psyllium and combinations thereof. Soluble dietary fiber is also
suitable as a carbohydrate source herein, non-limiting examples of which include oat
hull fiber, pea hull fiber, soy hull fiber, soy cotyledon fiber, sugar beet fiber, cellulose,
corn bran, and combinations thereof.

[0058] Proteins suitable for use in the nutritional products include hydrolyzed,
partially hydrolyzed or non-hydrolyzed proteins or protein sources, and can be

derived from any known or otherwise suitable source such as milk (e.g., casein,
11



gl ucose pol yners, sucrose, corn syrup, corn syrup

solids, rice-derived carbohydrate, glucose, fructose,
woacet7asss05 hi gh fructose corn syrup, indigesti bPeT/US2006/048303

ol i gosaccharides (e.g., fructooligosaccharides),

honey, sugar alcohols (e.g., maltitol, erythritol,

sorbitol), and conbinations thereof. [0057]

Car bohydrates suitable for use herein also include

soluble dietary fiber, non- limting exanples of which

i ncl ude gum arabi ¢, sodi um carboxynet hyl cel | ul ose,
wheyhranigahke-&i Meat fishle FRieal (Sogv HERI CRIMhVeastalIR (@ fecoVh oF

cofitinatiofls Bfdrbely Yhel pARSins Gt UsRURREIA rbanﬁﬂéﬂ inthie %Wbe entirely or

onps thereof. So|yble et ar
paEHIY s e By T B AR B LU Ggh BTk A
limétirangtaasple$ ofvwhich inahadeutttygptopitan, lyltamineh rosipe anéthidnine,
j | edon fiber, sugar beet
cy%ﬁeﬁg‘ ?@@?‘F %JS%JA]B%?% %grﬁe%pa/md comnbi nat| ons
thereof. [0058] Proteins suitable for use in the

[oéwdf FhisQRbbBFGAE iR the ﬁhHﬂ@nQWé&lc‘@ ﬁu@tude%&&h&'du}’

zed or non-hydro ed protelins or
f'@ﬁ?l'?@@ cogrnyt QiYL 6%'?‘1 Q)b glive eimsafipwen BM"%'P oleic safflower
oilpMIDAT o GweditintohBiretriglybéidess Uamflavendil, hidreolgic, suﬁhﬂﬁﬁéﬂoll palm

an eoayg k%ﬁvgewo s7,f5pb;n rﬁ)o?ggé?%EéPOGL%gagr%%?qng\éhetﬁc%\?ﬁ?d olils, and
covdjitmbk ¢hedreoly. , soy), or conbinations thereof. The
[Oﬁ’élﬂt ‘?h?%eﬂ&rntﬂéﬁgn BPFﬁf}c{aUn?@frba%ca‘eri’aﬂél oHdein, ‘%fndtl%rbohgdrate in

entire repl ace ree am no
thg ﬁBWt\‘OT‘@Jrcomslt'ﬁnﬁQf Hetpresent 'W&IQ'@F@" vaRreonsidgrakin gepending

up@han@ bagicakar mdrabt forel dHdieht VS RG PORBES fo%utaaahél 8nd targeted
I 0S|I ne, el ne

el et JEsE HARE O riob et mest PRl lgmLIake] wiieia any of the
catdrie ranges (enthoalimente dy @, or O) deschibetids tmafollowing table.

fracti onated coconut oil, soy oil, corn oil, olive

oil, safflower oil. hiah oleic safflower oil, MT oil

Nytrietsum chai n tri gl yceri débitriticahEmbmdimenits , hi gh
oleic sunflower oil, pal mA and pal m kBrnel oil 94,Cpal m

Carbehydrateari6ltatabedloriegsar i n@ 1688 s, cott pn8&ged oi |'9,30a50l

Fat o fthtataitdatoriest her eof . [ 00@G%8 The concedd85at i on |@5-55

Prataiunt% tofal calobesiydr at e, prie®&®i n, and| 6&i0bohydr 4t16-3M

the nutritional conpositions of the present invention
[0gét] Vhe putitinsaldenglvsitiods femdiertiereiopoay fuitbepaormprise ather
op‘%ﬁgiet n Cﬁo@!%msqngt rlhgg n¥éﬂ f&l?rﬁ{ec'e gﬁ);&,edi Jh%%laééﬁﬁ‘élca& rocessing

I etar € macronutrients are
chaiasiterigtics of therﬁﬁp%ﬂqéﬂ OFENE @Saprapceulisal radgitiopal @ﬂg@@al
coﬁﬁmh@ﬂtsrﬁmérﬁué%d iBth&tar§eted @opLiaAER M%er Rach eplieydl Mgredients
are rt%!)v%n owgghrelrv%{;teséuwa tlcralfct)rI L?Sneai!’l merg)ca(ij Ifoodn or other nutritional products
or pharmaceutical dosage forms and may also be used in the compositions herein,
provided that such optional ingredients are safe for oral administration and are

compatible with the essential and other ingredients in the selected product form.

[0062] Non-limiting examples of such optional ingredients include preservatives,
anti-oxidants, emulsifying agents, buffers, additional pharmaceutical actives,
additional nutrients as described herein, sweeteners including artificial sweeteners
(e.g., saccharine, aspartame, acesulfame K, sucralose) colorants, flavors, thickening
agents and stabilizers, emulsifying agents, lubricants, and so forth.
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A B C Carbohydrate - %total calories 1-98 10-75
30-50 Fat - %total calories 1-98 20-85 35-55

wenoet7armos % total calories 1-98 5-70 15-35 ( 0001j5200h048303
nutritional conpositions for use herein may further
conprise other optional conponents that may nodify
t he physical, chem cal, aesthetic or processing
characteristics of the products or serve as
phar maceuti cal or additional nutritional conponents

n_used int tar ete | atj on. Many such
l%ﬁ Jﬁsmurfﬁgs’r'ag? astiags doRg RETBIn DR BITNES EOrise BMLOf 2
variety mf&ﬁhermmﬁﬁdns:lai reﬁaiedi no}’rlentsh aon4iiphitingt equl%@mmem fhclude
. a [ al.so use
B A0 VBB, @i s ffdminK Wil FRYISUS Sy REptRe ulein
Bizrgpreigneitsde gr pefarcerotene, aeaxanthin lntein, rlmqpene)amacm éolic acid,
parRcTRahiE RIcR, Widhf, \tnfé@mﬁ%‘s @R, lr?cpsﬁjcj)PEQI?sr ?H\dqgérﬁgltl%g fherdbf, and

t he sel ected product form
combingfians tB‘Fre§Ech optional i ngred| ents include
preservatives, anti-oxidants, emulsifying agents,
h tical t .
ol 8ot ARt TR A AR SR ey o
varigtyl efdither additidniat minlersleemdreliraiting e@<am@le,s of adrddtainclude calcium,
prﬁ%g%rruénﬁra ﬁﬁﬁ‘l' r@ﬁ“azu %%ﬁ 8 2K aBP? QB@imnspotassnum

VOrs eni n agent's i'Zers
m@'tvfm@wwuﬂgomg@mtmorldﬁbﬁmaﬁmmaaﬁ@s terdafrth. 12 WO
2007/ 075605 PCT/ US2006/ 048303 [0063] The nutritiona

conpositions for use herein may further conprise any
of a variety of other vi@éﬁﬁﬂﬂz@ér related nutrients,

[oo6s5} Hhaifblildvgn@)eaﬁainﬁéntdé cohdudted fedétdemingith@rdlatighship between
t hi am ne, ribofl avin,

tam n n E_vitamn K
H%‘)‘/Brl 88x1"e anc v %?é"'lﬂp%pr‘ogﬁtuor}:ar otenoids (e.qg.
bet a- car ot ene zeaxanthin, lutein, | ycopene) ni aci n,

[06@6 roAfliGee p%ﬂ&ﬁgﬂqmﬁol@ﬁé ’Plﬁhég : lgolafédtfﬁéﬂ—@oﬁpheral blood of

i ne, 1nositol "derivatives
1%6ﬁﬂ?ﬂ'ab?@iﬂ‘é! Pﬁ'é?féoﬁre [sewkatedrﬁ@r Rathqurs o¥itl the T cell stimulant

cng@mm td\aeKiné erodﬂﬁ;‘ﬁoh% %halyﬁ@d’ uEirhE.;t D io- metgﬁ.nawssay The

SIRS1EY 19 P RgY &% BABTLEn SO ERE! TIBE A Wigrein fluorescently
laipdied beads sonjugguedsmtnmntlbbdm directed, againsy HTEG,&QKIG@ ppiterest bind

s u 0
tafl RO BB Bl eo¥b@%”“§t?ﬁﬁét59”z%’s§ o Brposed to 2
bigtinviaied ngetesiirn | antivedy sandnauetretavidindBEe (Phivsoentizrin) reporter
mbiekalki PRS BighabRéMRRE regdMBr MdRERIE B daRtE BEdperithal to the amount

on.
of cyto?qne present, thus enabling cytokine quantification.

[0067] Each of the T cell-derived cytokines quantified in the experiment is described
in the following table:

Type 1 cytokines

Interleukin 2 Growth factor for all subpopulations of T cells and also

(IL-2) promotes the proliferation of activated B cells

Interleukin 12 Induces the synthesis of IFNy, IL-2, and Tumor necrosis factor o
(IL-12) (TNFa) from helper T cells committed to the production of type

1 cytokines (Th1 cells), promotes the generation of lymphokine
activated killer cells, inhibits the synthesis of IgE production

Interferon y (IFNy) | Influences cell mediated mechanisms of cytotoxicity, has
antiviral and antiparasitic activities and inhibits the proliferation
of transformed cells
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[0066] To induce production of cytokines, PBMCs,

i sol ated from peri pheral blood of 10 normal healthy
wdaorrsseoar e stinmul ated for 24 hours with the PCTaiSk006/048303

stimulant CD3/CD28. Cytokine production is analyzed

usi ng a Bi o-pl ex Cytokine Assay. The Bio-Pl ex

technol ogy i s based on anti body-antigen interactions,

wherein fluorescently | abel ed beads conjugated with

anti body directed agai nst the cytokine of interest

bind target cvtokine to the bead. This bead-cytokine

Grepuigrds i s t hehtimulatesahetpioliferation and difterentiatien of newrpphilic,
M%ﬁﬁw and | £osinpepilienangi omEcYtip Hipeaasankt aglivates the mature
P&F'f"é’ atingp || deiseof threge ¢llfHe®S f r om t he reporter

fa‘ﬁf %I%Jle iIs directly proportional to the amount of

(GN Re—pr-eg-ent thuys nnabl Ra—e\t Ck: a¥2)
PRI ECRS | ¢ inoysEsa ; NERINGEYipsasiy ot imor gl eances the
8 S 'ﬁ%TP = e S

‘;?rc gﬁ%kl nes qua ?r? B'édd

TypeO\yRoliRés or fr II subpopul atl ons of T cells and

also " 11-2 promnt es the nrnllfpraflnn of activated B

Intedeykin Bnt er | € lﬂfpmonezs thagueliéeratior agg Aifieeentiation of apijyated B cells

(44). 2 and Tud necrosis factor a (11-12) (TNEa) from

'”Q?QPE)‘@? 5T col || STeBRIRR aHR &1 difersntation piresitorbe 1

iic@k_g@nes_m;_geJ_Ls)—pmmx_es—t-he—g%r—at' on—of
MERPHBRFne  ddigwminedulaley mAcop oﬁf%ea iy piedicesaro-

(53 hesi £ [N g p monocyte
HrH uZiLZsoc"d' evguﬁlati%% HEC Efﬁ);en apqn?% Riplifsration
TR Ry ¢ al SRR Hienct Y iEPUETSPS T chtokine
- it o + | .p £ 4 o__\AD
T oTr TS e pProrrreratt Ol Ul llallblUI IIEU L.CIIb J.D \'A9)

2007/ 075605 PCT/ US2006/ 048303 G anul ocyte Stimul ates
the proliferation and differentiation of neutrophilic,
A Kast (stiregsaavde tvetipiled is perdformasddowhieh abreathwngg of type 1 and

type 0l MAbIRRed Rfe BREIMARd FOMOELIURLY WithaliMBIcdRpaRedab cultures and
thegglé@el | types factor GWCSF Tunor necrosis

withoy cytol ysis and cytostasis of tunor cells,
enhances the factor a proliferation of T cells,

. [ i F, i t.
oSG B5EbbSIEh oRiS ANefl SR bt Hodlcton o
the following type 1 cytokines: IL-2 (§mM and 10mM HMB), IL-12 (5 mM and 10 mM
HMB), and IFNy, (5 mM and 10 mM HMB); the results of which are summarized in
Fig. 1.

[0069] Concerning type 2 cytokine production, a significant decrease is seen in IL-10
production following 10 mM exposure to HMB (see Figure 2), while HMB does not
significantly affect the production of GC-CSF, TNFq, IL-4, IL-5, and IL-13. These
results are summarized in Fig. 1 and Fig. 2.

[0070] The shifts in cytokine production favoring type 1 are summarized in Figs. 3, 4,
and 5. Increases in IL-2 production relative to IL-4 and IL-10 production are
demonstrated at HMB concentrations of 5 mM and 10 mM, while increased in 1L-2
production relative to IL-5 and IL-13 production are demonstrated at HMB
concentrations of 1 mM, 5 mM, and 10 mM (Fig. 3). Increases in IL-12 production
relative to IL-4, IL-5, IL-13, and IL-10 are demonstrated at HMB concentrations of 5
mM and 10 mM (Fig. 4). Increases in IFNy production relative to IL-4 and IL-10 are
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Interleukin 4 Pronotes the proliferation and
differentiation of activated B cells (IL-4)

woOno@rorsoki n 5 Pronotes growth and di fferenti aPComsei06/048303
eosi nophils (IL-5) Interleukin 13 Down-nodul at es
macr ophage activity, reduces pro (IL-13) inflanmmtory
cyt oki ne production, induces hunman nonocyte
differentiation and B cell differentiation and
proliferation Interleukin 10 Suppr essi ve cytokine

aeirelal fAT AU centBlenpf T ML afieseisbive & et cieases are

denwnﬁ’uraedaatdaMBrcamgenmétldnysm 5tihadd 10y (Bige ) oki nes
are evaluated fromcultures with HVB conpared to
cul tures and w thout HVB. .[0068] Significant dose
[0pEthd hs datnshav that HME expranre nsegasesd type 1 betopineduieduation (IL-

0
2, c|’1.-1)2t W‘NYS thl@%&lﬁ:ﬂg\/@%d&ct%t&ﬁll\eggﬁ ty&éQ%’x@m\é ans n&ﬁ) Jﬁg] not
Slgr@flmtlwlaﬂpctIngwf@ermg@wctt@n@f othier ttpead eytekines (GEeeS T, ATNFa, IL-4,
L, %.-1%) TRORH reERN GRERED, it )é%%nf?m“t%&é’? i t?%éé gfo'kﬂx%

a_significant decrease |s seen I on
prPG'i“Ft@\Wn"r‘]{)aVPO%WPé)@p%Qﬁ"ée POIMEEP T see Figure 2), while
HVB does not significantly affect the production of
%NM, IL-4, I1L-5, and IL-13. These results
rized in Fig. I and Fig. 2. [0070] The shifts
[0D7i2k Fhe Kollowing exaroples ilusasterspegifit ppebabiiraents of thhametheds of the
prb rﬁ'lrgl%ntlgn lﬁﬂuﬂﬂg%gﬁ]eulsd}lgﬁo%%ggﬁd bﬁ1e'r IprgdLM %‘?H,gt uﬂgble for use

ati ve tO ucti on
tha@'ﬂa n&he exaapPiss armBiven sele pathecmp@sre gf Iﬁmtmenmdmw not to

bé’\&br{s@ruéﬂ ‘é‘s@iﬁ*ﬁ@%hi‘oﬂ the Hred¥in® AehiicH) a%%éﬁw \Vﬁ*létlen!s keveof are
producti on are denonstrated at

90@5 &eew#fﬂ%ﬁtld@nért@s fromiite epifhaAnd5ere of e 'm@t'ons
Increases in IL-12 production reI atlve to IL-4, IL-5,
bal 0] no [at
Ci‘n ;ﬁg itlghallcofn”f}goeslt%s ﬁgéfﬁf l?\f_L aée rezﬁresem]i%t}vg g(ggmles of
nutlrlthrﬁl\plgodpcb(ﬁwableﬁow wseainithe ntethdds-of the drdsentlidvemteon. Each

DL YN BP %oﬁ&éwt.y%uqqgg?éggﬁﬁgkgg HRifRidra SfuRior?dome

: concentrati
exapiesefaxhigh are desrringd inbey Rateniivbiisaticn20Q5023 5841, which

deahiptinds st ofpbrafdddherdh t[yQQFe%ncEWe data show that HVB

exposure increases type 1 cytokine production ()L-

Liquid Nutritional #1 (Weight Gain Formula)

Ingredient Amt | ingredient Amt (kg)
‘ (kg)
Water 316 | Vitamin DEK premix 0.04
Ultratrace/trace min. premix 0.06 | Carrageenan 0.03
Potassium chioride 0.072 | Soy lecithin 0.6
Na citrate 2.89 | Sodium caseinate 15.5
Potassium iodide 0.0001 | Calcium caseinate 4.2
Potassium citrate 1.5 | Ca HMB monohydrate 26
Corn syrup 7.68 | Milk protein isolate 14
Maltodextrin 5£3.6 | Sardine oil 6.9
Mg phosphate dibasic 0.26 | Ascorbic acid 0.12
Ca phosphate tribasic 0.99 | KOH 45% Soin 0.13
Magnesium chloride 1.2 | Taurine 0.12
Sucrose 11.9 | Water sol. vit. premix 0.11
Fructooligosaccharide 5.9 | Ascorbyl palmitate 0.03
Medium chain triglycerides 2.6 | Choline chloride 0.25
Canola oil 1.5 | L-carnitine 0.0681
Soy oil 0.87 | Flavor # 1 1.6
57% Vitamin A palmitate 0.007 | Flavor # 2 0.27
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2, 1L-12, 1 FNy) while reducing production of certain

type 2 cytokines (IL-10) and not significantly
waht@arsag t he producti on of other type 2 cyt oRCTAES2006/048303

(GC-CSF, TNFa, IL-4, 1L-5, 1L-13). The net result,

therefore, is a shift in type 1 and type 2 cytokine

production in favor of type 1 cytokine production.

EXAMPLES [0072] The followi ng exanples illustrate

speci fic enbodi nents of the nmethods of the present

i nvention, including sone nutritional and other

.produc or it e for use _therejin. The exanpl es
_Liguid ﬁ?‘ SLISLY, o Jfﬁﬁ-’é""‘\!ﬁ exFormulp) | oy o onngnd

rit
ar'BofRstento  ped &6{)%: ued A9§91eRY at i J_r%p fPhe present
Hv-ent-on—as—HaRy '4£3L£QE§—LheLem $si bl e
WRIS hout —deparit RS dailamin Gy 1y oply OB t he
Maliedexining, [ do728 ke d Batassium chloride o by 330, gm, o4
Acid.casein oo nel41-09 ko ] Cholipe ehioride o o1 472
Fruciose i onal dr o869 | A5% Fsolg, ,oh 402.5000 fot hods
H|%a Ot%ie pre erft 27 t/ssht|i .MBF?m'ﬁay h369r28% ¢d by
NELAI onal et hodslof making nutritig il si on
s Bt %m gﬁpg?iphé oribel PASEME | pat ent
of ols83 18 q Lpaiting ;o debd30h 9l s
w22l k9l Sellang 1 q-tj}%gfm—r—iti onal
(GOf K ITAUNNG o o i one hat00 ], li ent Ant
+4POBkg I\Wiamin o o ohi 990,
ace3Kfn w%%%terﬁ%‘%j Car r¥g®®nan 0. 03
o092 Soy—teectth-i—H—6—Najcitrat e
aﬁzﬁgt WSVIDIEmIL o i 75%§=9é% 9. 0001
ndt e e, 2 VIEEESREIR i o | £%749% ¢a Hve
—G—-Cor- =Sy w68 MHnrotermii sol ate
H%4 ~ CBDE/ “%ac Sl rﬂr Lg?.o:phate
INCY: ANR 45 oo ghg%LfT1e tribasic
S8 dexine Ol o™ D Tauri ne
E 8 kg, l.Chrof m worldép ohdz g, 1
&ﬁ[&?kg, éWBa§ eotr-py+—ped 6§éﬁ3—0.03
1-D28 kg 1 Potgssium jogiag, L 0,200, 40" g o5
.7 kg~ | Cyanocobalamin 0.013 gm '
monohydrate
m-inositol 914gm_| Vitamin C 584 gm
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Canol a oil

1.5 L-carnitine 0.0681 Soy oil

0. 87 Fl avor

# 1 1.6 57%Vitamn A palmtate 0.007 Flavor # 2 0.27

w0300/072087/ 075605 PCT/ US2006/ 048303 Li qui d
#2 (Low G cem c Index Fornula)
1,000 k 1,000 k Water

Nutritional
Ant per

I ngredi ent Ant per

Vitamn C 584 gm Maltodextrin 56 kg Potassium
chl oride 530 gm Acid casein 41.09 kg Choline chloride
472.1 gm Fructose 28 kg 45% KOH sol e.
oleic 27.2 kg UTM TM prem x 369.3 gm safflower oil

Mal titol

402.5 gm

syrup 16 kg K phosphate 333 gm Maltitol
lelﬂd@ﬁltkﬁoﬁél #lﬂ(PaﬂlaZﬁSFBrﬂiTla)Fl ber sol

AL E R e CIEE

2E 8.421 kg

PCT/US2006/048303
I ngr edi ent

O3

Hi gh

.1 gm

Ik sters

i t
Hldr58fﬁalc9§af%ﬁ/erp
oilprem x 75.4 ¢

T

wa«ghar
Trical c

um 2.8 kg Vit

So§mil34 gm phos

phas &gMy

CRIFosiudg 2. 4 Kg

IH%kPet a

MCHhoitt ene 8.9 ¢

M6.8&gi th

NMIN sfurkyg Vi t am

nM2/6 Bg04 ¢

LeGtidhum citrate

d403 gkg

PSodidoxchieriddCl 3

27y

MdPobbyesrides Ci tr

a840.4 9146

Sudlioseni um chl @

ri7oe kg . 22

CaSageanamydr oxi

phosphate 1.02

080819 §34
8 kg Pota

kTHediciomaci d 0. 4
sphaegphateli de 0.

L.9kyg My

40 gm_ Cal qgi

Weer013 gm_no

CageBate 7 kg C\/a;n@?:alkgl
Stock.,0SV/Blend: #% :

[ Stock-WSFE'Soln?:

DEK premix 83.3 g Water

Vitamin A 714 Potassium citrate

Lutein esters (5%) 929 UTM/TM premix
L Stock: PIW SIurry: i riegs on - £ WSV premix

Water m-inositol

Caseinate Taurine

Whey protein L-carnitine

LStock: MIN:SIurny:&est s vt

“i: Choline chloride

Water 18 kg iStock:ascorbic’ acid ' §81n7
Cellulose gum 1696 g Water

Calcium HMB 4 .4kg Ascorbic acid

monochydrate

Magnesium chloride | 2.7 kg 45% KOH

Potassium chloride | 1.0 kg +Stockvanillaisoln?
Potassium citrate 2.7kg Water

Potassium iodide 0.25g Vanilla flavor

Dipotassium 1.45 kg

phosphate
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m i nosi t ol

PCT/ US2006/ 048303 Liquid Nutritional
weaomussok ngr edi ent per 771 k I ngr edi ent per 7PCTHF2006/048303

r r,,

, h

# 3 (Pedi at

.r.owL

914 gmVitamn C 584 m 16 WD 2007/ 075605

ric

.-..r{

, High oleic safflower 40.7 kg PIWslurry

xSt ock~Pl F- SI ur ~L =yt
Fi nal kBl end' ;

251 kg oil Soy oil
16.3 kg MN slur 12.6

24.4 kg PIF slurry 53 k
Lecithin 840.2 g Sodi um

kg

MCT

oi |

chloride 127.4 WMno 1 cerides 840.2 g Sucrose 77.6 kg
Carrageenan 508.9 g Tricalcium 2.5 kg phosphate

Casei nate 32.8 kg Water

167 kg

"StockOsV:Ble:rill,

NutritioRaDGiul VEE (Sufitioral SUpKleament)x 83. 3 Water 31.7 kg

VirigeedientA 7. 1 Popassi Um ci ingeédiedt. /4 [Lpeet ooeleg efs 5%
92 UTM TM prém10doky. 2 Stock PIW' Sl ur ~" -
Waterem x 134. 1| aS 53MV&gnesiumosi t ol 17&35’6®n
Caseinate 11.13 k Tauri|mhiditle. 5 g Wey protein 1119 kg
Corh Syeumni t i ne 34. 83 Kghol |i VemilhfFleverde 638. 7 814 gra}i . V , yr
Maltodextrin- u< r_.ly. 28 ky f rjlSddivtGhioride kg |: Stzde gracbr pl c,
Sucexsed sol e Cql |19.4%g JularidiE@ngn\\at er | 18.B7%kgm Cal ci um
CaskivBtel. 4kg Asqor BiTckagaci |dChdiBe @hipridepnoly drat8egrivhgnesi um
CalginhdiviBe 2. 7 |k 85%d<OH BENI/TM Premix 165 gm
monohydrate
High Oleic Safflower 4.1 kg Potassium Chiloride 146 gm
Oil
Canola Oil 4.1 kg Ascorbic Acid 145 gm
Soy Protein 3.7 kg Sodium Citrate 119gm
Whey Protein 3.2 kg Potassium 104 gm
Hydroxide
Caseinate 2.9kg Lutein (5%) 46 gm
Corn Ol 2.0kg WSV Premix 33 gm
Tricalcium 1.4 kg Vit DEK Premix 29 gm
Phosphate
Potassium Citrate 1.3 kg | Vitamin A 3.7.gm
Magnesium 952 gm Potassium lodide 86 mcg
Phosphate
Lecithin 658 gm
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y, +wy..+gG u, a
ae ~: " NMi'tv:
wOokbd7a7smbri "'
Water 38.5 k

Nrt e,

R

eu" j _Qg., s''

Pot assi um chloride 1.0 k :
Pot assi um ci t r aPeT/2S200k/g48303
Pot assi um i odi de 0.25g Vanilla flavor

f

~b” hSvYao-F ti 4i
St ockvan

4.3 kg Dipotassium 1.45 kg phosphate 17 WO

2007/ 075605 PCT/ US2006/ 048303 Nutriti onal
I ngredi ent per
1, 000kg Water QS Magnesi um 558 gm chloride

(Nutritional
1, 000kg

Suppl erment)

Li quid #4
I ngredi ent per

Corn Syrup 33 kg Vanilla Flavor 544 gm Maltodextrin
28 k Sodium Chloride 272 gm Sucrose 19.4 kg Carra

Li@iaNutditiongnis (AS®initihRd Miérdy fardtulae chl oride 218 gm

Ing@ldféritm HVB 5./
High Aeic Saff

Kikg M
OVBBDKG.

Hgrédighk 165 g
1 kg Potassium

Mkgnpephydr at e
Chboo ikge] 146 gm

Indediefangica O |

T Qls) A

SN atupal o/itéeiinl E14

S_ QK5 SOy

BoPsagd el n 3. 7 kg
kg Pot assium 10

501U g
4 gm H

Micadreizddl B gm
deadoiuche Casei nd

Vhep3krotein 3.2
te 2.9 kg Lutein

(50 46 m Corn| G| 2. 0| plpspBatePr eni x (33 gm
MarFinecall ci um 1. 4 kg 54.4 DERodpbeiol-229 gm @B68phiat e

PotassiumCtrate 1.3 kibanoxisighth A 3.7 gm Maginesi um
Milxgrotein si um 1344 del Bauringg  Phosphat 8.456
Sucrose 11.7 Vanilla 0.400
Whey protein conc. 8.41 Sucralose 25% sol 0.375
Gum arabic 8.00 Zinc Sulfate 0.251
Calcium HMB 57 Ascorbyl palmitate 0.143
Monohydrate
Soy lecithin 4.77 Sodium chloride 0.143
Cellulose gum 4.00 Acesulfame K 0.0750
Potassium citrate 2.64 Cupric sulfate 0.0177
Orange Cream Flavor 2.50 FD&C Red #3 0.0150
Ascorbic acid 1.13 B carotene 30% 0.00992
Turmeric powder 1.00 Vit. A palmitate 0.00315
Sodium citrate 0.901 Sodium molybdate | 0.000529
KOH 45% solution 0.799 Sodium selenate 0.000441
Orange QOil 0.750

Powder Nutritional #6 (Exercise Formula)

Ingredient Name :\(;ggukrg per Ingredient Name ?&guk';
Whey Protein Concentrate 282.051 kg |Potassium Chloride 5.128 ki
Calcium Caseinate 192.308 kg [Salt 3.205 ki
Maltodextrin 165.416 kg Xanthan Gum 3.205 ki
Milk Protein Isolate 138.782 kg [Choline Bitartrate 41% cholinel2.782 ki
Dutch Cocoa 10/12 76.932 kg Acesulfame K 2.718 ki
Sunflower Qil Creamer 21.474 kg Vanilla 1.923 ki
Disodium Phosphate
Myoplex Qil PreBlend 19.231 kg Anhydrous 1.667 ki
Chocolate Cream 15.256 kg MicroChill WPI 1.282 ki
Calcium HMB monohydrate 13.157 kg Beta Carotene 1% CWS 1.128 ki
Oat Fiber 10.897 kg Sucralose 692.3 g
Tricalcium Phosphate 8.526 kg Potassium Citrate 38% K 641.0 g
Vitamin Mineral Preblend 8.462 kg Alpha Ketoglutaric Acid 321.0g
Dipotassium Phosphate 8.333 kg Egg Albumin Powder 321.0g
Rich Dark Chocolate 7.051 kg L-Glutamine 321.0g
Carrageenan CSM 2 6.474 kg Taurine 321.0g

Working Example |
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Lecithin 658 gm 18 WD 2007/ 075605 PCT/ US2006/ 048303

Liquid Nutritional #5 (Asthma and Al lergy fornul a)
wongrradse@at kg per | ngredient kg per 1000k 1000THI§2006/048303

Ingredient water QS. Natural Vitamn E 0.645 Borage

oil 61.1 Mcronized tri 0.631 calciumhos hate Marine

oil 53.4 Tocopherol-2 0.600 antioxidant Mk protein

i solate 30.4 Taurine 0.456 Sucrose 11.7 Vanilla 0.400

Whey protei n conc. 8.41 Sucral ose 25% sol 0. 375 Gum

arablc 00 Zinc Sulfate 0.251 CalciumH

of\t?)ﬁ‘yﬁ%\lqﬁ ipdividug! wha sumrﬁém ?é??é”@b?' "8'@&"?1!*}? spring is

gl\/én7C7 25adi of MNB (N Giridend). Lidad #6pfdud hm&e agwemmea year. The

Acesul fane K 0. Q750 Potassiu 64 Cupric
syaple s of Boarons! oleralng B iArP LR IR SRRt Red 43
0. 0150 Ascorbic acid 1.13 B carotene 30% 0. 00992
Turmeric powder 1.00 \d, BhH e 0.00315 Sodium
citrate 0.901 Sodi um nus}'%‘e"gh%%%szg KOH 45%
[0Q631uAi v ezr psbwhitri M@l whp asemallyohasoioyugxacerkatigas of psthma per

yegr %%n? AIERE Nthto"g bt HN@ (Iﬁﬁnﬁdﬁé? Ué;hﬁﬁ#é’_}%lﬁmlrﬁés a wlegs (Sor a

edlet me Anou nrelent Name nown

Yeﬁr i‘ﬁf%( atiofEEAEeREY: ﬁc ﬁ%se‘i?tcf%ﬁé‘&%az 051 kg
Pot assi um Chl oride 5.128 kl Cal ci um Casei nate 192. 308

kg alt 3.205 k . Working Exampile Il
[0076] A 45-year old female who has undergone chemotherapy for ovarian cancer is
administered 2-10 g of HMB (Nutritional Liquid #1) four times a week for a year. One
year later the ovarian cancer has not returned.

Working Example IV
[0077] A 50-year old male diagnosed with and has been treated for kidney tumors is

administered 750 mg of HMB (capsules) four times a week for a year. Six months
later the tumor has not spread to other parts of the individual’s body.

Working Example V

[0078] A 42-year old female diagnosed with and treated for melanoma is
administered 1 g of HMB 4 times ((Nutritional Liquid #1) a week for a year. Six
months later the melanoma has not spread to other parts of the individual's body.

Working Example VI

[0079] A 37-year old male suffering from severe symptoms of psychological stress
as a result of a burn injury is administered 500 mg (Nutritional Liquid #1) of HMB 4
times a week for a year. One year later the symptoms of psychological stress are
reduced.

Working Example VIi

[0080] A 29-year old female suffering from symptoms of surgical stress is
administered 200 mg of HMB (Nutritional Liquid #2) 7 times a week for 2 months.
Two months later the symptoms of surgical stress are reduced.

20



Mal t odextrin 165.416 kg anthan Gum 3.205 K M1k
Protein Isolate 138.782 kg Choline Bitartrate 41 %
wohaeil7inss02. 782 kil Dutch Cocoa 10/ 12 76. 932 kgPCT/US2006/048303
cesul fame K 2.718 K Sunflower O 1 Creaner 21.474 kg
Vanilla 1.923 kI Di sodi um Phosphate Mo lex QO
PreBl end 19.231 kg Anhydrous 1.667 kIl Chocol ate Cream
15.256 kg McroChill WPl 1.282 k1 Calcium HVB
nonohydrate 13. 157 kg Beta Carotene 1 % CW5 1.128 k
Cat Fi ber 10.897 kg r.al o 692. Trical ci um
Phosphat e 8.526 kg P %g K ; %"38%K 641.0 g
[0081]afki 35-yeai@ichimaler suffesind fi®n pmitypmil gityeeisatgic! strass is
adﬁ%i@te?@& 280 nB ofﬂ%@é(éébﬁﬂl&@ patele %kcfaéﬁro?@ Heklls ﬁ&%gf ng the

bum n Powd ocol ate
'"dLV'@J%'tSa‘-FﬁhGFQU'@Q fUCQeﬂCa%F Hgcrnshef thst weaks4symrigmswafinie surgical
strd32d afe Meukedg Exanple | 19 WO 2007/ 075605
PCT/ US2006/ 048303 [0074] A 28-year old individual who
suffers fromseasonal allergies in the spring is

gi ven 0.25-1g of HWVB Mkm’g' blel.lb(qui? #5) four
OBHAITA 28 V5] ot NS RS BB ST e e o

de@{mm theyindifido7is) FRV 8pergentagevdlustartdthemakievib oecorded. The
indAB0R i M‘\éﬂ\aaﬁirﬁlﬂiéfergéf GQﬁf F#/BF HW4 %Fnefés(grhh'?ﬁn&%ﬁ bl%@fﬁ&' 3 week

adm ni sfered 1- rition

forr R ¥eart i V%afd@@kt*%dpd'wduwaFEveka% @%%ﬁqr%aﬁeﬂraé@wnwoms of

astlews essesiuted.once a year. Wrking Exanple 1l [0076] A
45-year old fenmal e who has undergone chenot herapy for
ovari an cancer is adm nistered 2-10 g of HWB

(Nutritional Liquid #Working Exampke ¥ week fora year.
[06%9 AXEect etoe.aarer@[ffavgg Bh R FREmhAS Wk &} Igtel L0RA o

nosed

de&ﬁf{*}lﬂea 'h‘H!'dH%'@rF Evemreenﬁaae vriugrasng a vatoe of B3% s recorded.

Th@dﬁdhﬁldﬁélﬂé ebn/Sdiflbtarbd HVB- d@@pﬁMEﬁﬁ}ln-fe%‘{Nu¥rltﬂﬁ§l lﬁquud #5) a
t he tunor has not

We:%%%’ e off‘ﬁ%?eifi?tﬁgn%'npw@lJPﬁ%?éVu [RINaigs gpaye 80% and

symptoms of asthma are reduced.

Working Example XI

[0084] A 14-year old female with a family history of seasonal allergies shows no
signs of suffering from seasonal allergies. The individual is administered 0.1-1.5 g of
HMB (Nutritional Liquid #3) once a day for 6 months. Six months later the individual
still shows no signs of suffering from seasonal allergies.

Working Example XII
[0085] A 16-year old male with a family history of asthma shows no signs of

suffering from the symptoms of asthma. The individual is administered 250 mg of
HMB (Nutritional Liquid #4) once a day for 6 months. Six months later the individual
still shows no signs of suffering from symptoms of asthma.

Working Example Xl

[0086] A 72 year old male, after conventional treatment for and recovery from
pneumonia, is administered 250 mg of HMB (Nutritional Liquid #1) once a day for 6
months. During those six months, the individual remains free of respiratory tract
infections, including any recurrence of pneumonia.
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Wr ki ng Exanple V [0078] A 42-year old female
di agnosed with and treated for nelanona is
wadmrsdoered 1 g of HVB 4 tinmes ((Nutritional PCTas2ae/048303
#1) a week for a year. Six nonths later the nel anoma
has not spread to other parts of the individual's
body. Working Exanple VI [0079] A 37-year old male
suffering from severe synptons of psychol ogi cal stress
as a result of a burn injury is adm nistered 500 ny
(Nutritional Liquid #1) of HVB 4 tines a week for a
year. One year |later the synptons of psychol ogi ca
stress are reduced. Wbrking Exanple Vil [0080] A
29-year old femal e syfdémkin tons of surglca

e S "H_—Jﬂgh_ﬁﬂggzﬁnp ona
LT AL MRS e | AR

pefiad andtfdre3 symijtsdotiowihg she gverﬁlheslakestwoaaeevm@sj peredhy &0

N%&%\%ﬁc{&%@%%g 4’rﬁ§§a%gé@ﬁ§%eﬁ§gmglgcwlt§ h\él ﬂrlavuous

yepreexparigincal he tdeessgotiexpedendeinmt r@seldatgoonfegﬂ@is Nvmg this
mtéﬁ@ﬁaxbﬁ@) reefﬂﬁ&wh@suéﬁmfé&foné rdRIK hPhRRGH ptr@é%mn tgat is

i ndi vi dua sur Al the end t he
RBIS bE SFRAPEIRE In FRErPYISH oINS GOHR ) educed.
Wor ki ng Exanple 1 X [0082] A 24-year old male suffering
from noderate persistent asthma is tested to
determ ne the individual's FEV1 percentage val ue and
the value is recorded. The individual is then
adm ni stered 5-10 g of HVB 4 tines ((Nutritiona
Liquid #5) a week for a year. One year |ater the
i ndividual's FEV1 has not decreased and synptons of
asthma are reduced. Wirking Exanple X [0083] A 33-year
old male suffering frommld intermttent asthma is
tested to determne the individual's FEV1 percentage
val ue and a value of 83%is recorded. The individua
is then adm nistered 1.5 -6 g of HVB 4 tines
(Nutritional Liquid #5) a week for a year. One year
| ater the individual's FEV1 remai ns above 80% and
synptons of asthma are reduced.
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Wor ki ng Exanple XI [0084] A 14-year old female with a
famly history of seasonal allergies shows no signs
woho®wife@si ng from seasonal allergies. The i ndperasalo6/048303
is admnistered 0.1-1.5 g of HMB (Nutritional Liquid
#3) once a day for 6 nonths. Six nonths later the
i ndividual still shows no signs of suffering from
seasonal allergies. Wrking Exanple Xl [0085] A
16-year old male with a famly history of asthna shows
no_si gns suffering fromthe synptons of asthma.
W'ﬂﬁ@'?%ﬁ‘r@l“’b‘%ﬁl Sis adm nistered 250 ng of HVB
(Nutrltl onal Liquid #4) once a day for 6 nonths. Six
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lmk(allahc@ 00@5? 1Aan‘tl2tyye arcytakihentavels, mmsmmaﬂmmsterm to the
.né.geeéumﬁécgoe a%uhﬁsﬁy %o%ﬁ%etﬁ’@%ﬁ@&bQQ njlo%ulatt)a the

m ni stere tional Liquid
'mbﬁ@écﬁ'm%lyef‘o?”thyp?r@rﬂYFFﬁ“"eIZRfPﬂH@“qnhose si x nmonths, the
i ndividual remains free of respiratory tract

fections, includ .an recu rence
2 S e ol Sh o e Mnel2 SRR Jevelajs
in¢ré@&:d bythadadraiaistratich ob-bydexyRanethytbutyoatet he New Yor k

Marat hon. During his training period and for 3 nonths

following the event he takes two servings per day of
3.Nlhe methasof daimrivherss (hedenaiiohing tcyiplinesivengensed by the

ao%%ﬁ"é’crgﬂan of R ARKY-pLRetybuBrSéiihdut Y8 HerSasRXNAYYheEP Bftokines.
does not experience any respiratory infections

durlng this intense training reginmen (such infections
4.1 tié eethddef diamun@heteip tressieativd Satountsof Bchydvoxy-p- be

35T GEh S8 e TR BN S H0a" VAT 'S LAl MED

I'S: 1. A nethod of treating an individual having a

Cﬁ'ikdhte'tm 8'@&@10} fhb it tHYR-hpaHe &R 8- rﬂchylb%Rfi‘ét@ri& Sdinfhistered as

P cy toklne Ievels conpri sing
a awmlwaquuwg et REMPIisi8 Ne G&MAiR OEIReRiPIeh aahsrrohydrate.
of R-hydroxy-(3-nethyl butyrate to nodul ate the

i hbal ance in type and. type cyt oki roduction. 2.
6. 7HoE et A Lyhe e Cretons PAAISY: Ctype o i o
type 2 cytokine levels is

7. The method of claim 6 wherein the amount of B-hydroxy-B-methylbutyrate is
effective to ameliorate allergic symptoms.

8. The method of claim 1 wherein the condition is asthma.

9. The method of claim 8 wherein the amount of B-hydroxy-8-methylbutyrate is
effective to ameliorate asthmatic symptoms.

10. The method of claim 8 wherein the amount of B-hydroxy-p-methylbutyrate is
effective to prevent a decrease in FEV;.

11. The method of claim 8 wherein the amount of B-hydroxy-8-methylbutyrate is
sufficient to maintain basal FEV, above 80%.

12. The method of claim 1 wherein the condition is cancer.
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i ncreased by the adm nistration of

R- hydr oxy- R-net hyl butyrate. 3. The nethod of claim?2
woherrarssos he | evel of type 1 cytokines is increasas20vg/048303

the admnistration of (3-hydroxy- 3-nethylbutyrate

wi thout an increase in type 2 cytokines. 4. The

met hod of claim2 wherein the effective anmount of

(3- hydroxy-(3- nethyl butyrate ranges from0.5 g to 10

g per day. 5. The nethod of claim2 wherein the

- hydr gxy- R-net hyl putyrate is admni stered as a.
19,178 TR SRS BErRe YOk s Blig ePrridnigfleuken
2, laatl thetyped cytoling iCiatepebyidigat e. 6. The net hod of
claim1 wherein the condition is an allergy. 7. The
nmet hod of claim6 wherein the anount of
14 Thayertbry of Jaime R wherdintthe bipe 1i eytoldng isdnterferarpy, interleukin 2, or

int%hﬁgbl'kiﬁ’ﬁﬂ sn@{rleetgsé_@ IR L EBntefeukling sﬁ?érlrarzggiﬁcﬁ itbALIRIA 13, or

_wherein the condition is asthnma. 9. The od o
interlgiiiR 0wher ei n t he anount of
(3-hydroxy-(3-nethyl butyrate is effective to

liorate asthmatic.synptans.. 10 The nethod of claim

165 R st S A o Bk e f P

allefdies; tsaidemethodreovmprising te adsdsstrationf&the intividuehen effective
[¢ i—ﬂﬂw% i.h the anmount of '
an?‘gjrﬂégpg&g%(%ne twlgﬁ?i?%éte is sufficient to

mai nt ai n basal FEV, above 80% 12. The nmethod of claim

161 ThEemetHbdldIRIGRAME Wherein the PARRxy-BAietiio Y PAL O a@RMistered
PCT/ US20Q6/ 048g%3 l eemet hodxyo‘fs cl M\@o wher ei n wiere

13. The 1. m
as BUiIQRA! PregHc ’W@’FWPH?‘@?P@?&H-’T&P%F*?ﬁ%t@PF%I@éW 2,
canpshydletet ype 2 cytokine is interleukin 4. 14. The
met hod of claim2 wherein the type 1 cytokine is
interferon-y, interleukin 2, or interleukin-12, and
1% hhe ppthogl of wladki 1fewhereimareeffentive mmbunt af BhlydiekiB-5,

méthyRUlyBMK irBndeb fréth 0.5 B&8RbYEra}0. 15. A method of
treating allergies in an individual having or at risk

for developing allergies, said nethod conprising the
1800 Etisdd oft trenling GastHiga iraht WdplitRlal Bavied beat fisiefor 6WIGHing

f R-hydroxy-(3-nethyl butyrate. .16 The nethqod of.. .
s, SRR weR BkFaertio he uliuvdlan ectve
araolmitof Bthydenky-fmedhylotyiateé.onal product furt her

conprising one or nore of fat, protein, and
car bohydrate. 17. The method of claim 16 wherein an
191 Fhacmetwdahsiam 6 wirengjrgthe Bybysiroxy-B-methylbutyrate is administered

as a nutritional product further comprising one or more of fat, protein, and
carbohydrate.

20. The method of claim 19 wherein an effective amount of B-hydroxy-g-
methylbutyrate ranges from 0.5 g to 10 g per day.

21. A Method of reducing the risk of infection in an elderly individual at risk for
developing infection, said method comprising the administration to the individual an
effective amount of B-hydroxy-B-methylbutyrate.

22. The method of claim 21 wherein the B-hydroxy-8-methylbutyrate is administered
as a nutritional product further comprising one or more of fat, protein, and

carbohydrate.
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nmet hyl butyrate ranges from0.5 g to 10 g per day. 18.
A nethod of treating asthma in an individual having or
wakor7isksofor devel opi ng asthma, said nmethod ceaoprISs006048303
the adm nistration to the individual an effective
anmount of (3-hydroxy- 3-nethyl butyrate. 19. The net hod
of claim 18 wherein the (3-hydroxy-R-nethyl butyrate is
adm nistered as a nutritional product further
conprising one or nore of fat, protein, and
C t - tho of claim erein _an
:se?Ilr hkeé?n%é%aéﬁgh 2 \D% %F] o ecﬁ've WWEBMV%@é‘VrBangeS
mqfhﬂhvtyr%egamgﬁsfmrg Odeg t‘délg'g pet dap Met hod of reduci ng
the risk of infection in an elderly individual at risk
for developing infection, said nmethod conprising the
admnistration to the individual an effective anount
of (3-hydroxy-R-nethyl butyrate. 22. The net hod of
claim21l wherein the (3-hydroxy-p-nethyl butyrate is
adm nistered as a nutritional product further
conprising one or nore of fat, protein, and
car bohydrate. 24 WD 2007/ 075605 PCT/ US2006/ 048303 23.
The method of claim 22 wherein an effective anmount of
R- hydr oxy- (3- nethyl butyrate ranges from0.5 g to 10 ¢
per day. 25
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