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Di etary Suppl enent For Enhanci ng Skel etal Miscl e Mass,

Decreasi ng Muscl e Protei n Degradati on, Downregul ati on
woboovbeqaB® Cat abol i sm Pat hways, and Decr easi ngPCT/CA2006/001110

Cat abol i sm of Muscle Cells Field of the Invention The

present invention relates to a dietary supplenent, and

nore particularly to a dietary suppl enent for

enhanci ng GLUT4 protein transl ocation to the plasm

%&zmg;ﬂem ForEffarfdihg Skelé@l MRfsd18 Mass; IDecreasing
R $¢18 Pretdin r%@atn%?i""ﬁfd%ﬁw I%?:E?Bfﬂlf’s cle Catabolism

t hrough reduci ng th . [ . NF-kb. Sunmmary of

the I nvention The p?éé@?elﬁ? IZWFF'&RNreI ates to a

dietary suppl enent for enhancin rot ei n
tranghéc@iels@ﬁt tigvemion, relates ﬁ%ng ‘Sﬁ?r)’n YRplemgnhogrd more
cell's, decreasing nuscle protein degradation,

padidiaslyul tat i an digtaphe suppigaeatddat  ebhancinat iGUT4  protein
pat hway of nuscle catabolism and decreasing
translabatiors rto ofhempdadrma ceieinsbrahe oing moneatliposey detls, decreasing
activation of NF-kb. Mre specifically, the present

mudRNt bedteire! dbgradation, n@!ﬁ\}nré?lﬂhﬁ(bry BfppineMe AT P-dependent
conprising at |east a source of Creatine or

gﬁhln‘é% §thw3:1§r §Pim Otfs%léﬁéiés’)ﬁ@ﬁw C%(rﬁ%fg)‘é?é’é’s?né”cat?bohsm of

an05| atin at e source

BT ISR ReSEnahE BB SR compr e

N- acetyl cysteine, and ast nthln The present
y y mmary gl?(?ne Inventlo P

The present invention relates to a dietary supplement for enhancing
GLUT4 protein translocation to the plasma membrane in non-adipose cells,
decreasing muscle protein degradation, downregulation of the ATP-
dependent ubiquination pathway of muscle catabolism, and decreasing
catabolism of muscle cells through reducing the activation of NF-kB. More
specifically, the present invention relates to a novel dietary supplement
comprising at least a source of Creatine or derivatives thereof, a source of
Gypenosides or Phanosides, Creatinol-O-phosphate, and a source of
Epigallocatechin Gallate  or derivatives thereof. Additionally, the present
invention may comprise N-acetyl cysteine, and astaxanthin. The present
invention may also comprise a protein or a source of protein and amino acids
as well as a carbohydrate or a source of carbohydrates or sugars.
Furthermore, a method for achieving the same by way of administration of the

composition is presented.
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invention may al so conprise a protein or a source of
protein and am no acids as well as a carbohydrate or a

waomroa1ed car bohydrates or sugars. Further norBCT/@A2006/001110
nmet hod for achieving the sane by way of adm nistration
of the conposition is presented. For exanple, the

presestt dxav@sle] ahel préserat ashdrion NOVRJlateteto a novel diet
suppl ement for decreasing muscle catabolismand

sugpiéRast 39 dRHREshiRe %téﬁél%‘ﬁgkﬂdgﬁ&éég MRi&ele SRR and

esent I nvent1 on rOVI a net ho nc ng

nbr
f PoEbthemaR’s C?ﬁr'sgggwmﬁ@ﬁt BEVgERL B hErdy for
advanta eous for individuals, a human or an
Tﬁgorp tein rﬁ@'?ﬁé%‘@thEq gh%i@esraadmmbrage@f non-

strengt h. The di et supplenent of the present invention
adipoge i eglls. a slhe adiebfsuppievbihsis padicudarly advantageous for
epi gal | ocatechin gallate, epicatechin gallate,

in@NAdLANS @)g Na ANEH=0T ot & ahimaldedkinstowatleads rhusdl®eize and/or
conprising a source of Gypenosides. Furthernore, the

m%@lée&FeridgNenFHéale'?% ﬁ@ﬁﬁ’ér‘ntsﬁ‘ tﬁesé}‘é%éﬁt PiveRtioh @bRprides a

am no acids or derlva ves t her eof source

1 ac

saer ot EaRREhs ot of R St coee

O Phosphat Furt her nor e, of consunption of the
epjratec B g@énﬁa”n%écﬁr@eﬁ%"l A% dHtthen CBF%ISH& ag source of

met hod of decreasi ng nuscl e catabolism and increasing
Giperosides.z & ughermeores ige ipresentdnaventoinmgag aoraprigena eionrce of

transl ocation to the plasnma nenbrane of non-adi pose
Poteihs . oDatrind extidde scrdepivativesothdrbef, | an\sentrdéenCarbehydrates or

present invention, according to various enbodinents
démeitioes thérdof, N-acetyl cysteine, Astaxanthin, Creatine, and/or Creatine-
O-Phosphate. Furthermore, by way of consumption of the diet supplement,
the present invention provides a method of decreasing muscle catabolism and
increasing muscle size and strength and enhancing GLUT4 protein
translocation to the plasma membrane of non-adipose cells.

Detailed Description of the Invention
The present invention, according to various embodiments thereof, is

directed to a dietary supplement for enhancing GLUT4 protein translocation to
the plasma membrane in non-adipose cells, decreasing muscle protein
degradation, downregulation of the ATP-dependent ubiquination pathway of
muscle catabolism, and decreasing catabolism of muscle cells through
reducing the activation of NF-kB. The dietary supplement may comprise one

or more of high to moderate-glycemic index carbohydrates, dammarane

saponins from Gynostemma pentaphyllum, ester-bond containing
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directed to a dietary suppl enent for enhancing GUT4
protein translocation to the plasnma nenbrane in
wmorwyadilpbse cell s, decreasi ng nmuscl e protei n PCT/CA2006/001110
degradati on, downregul ati on of the ATP-dependent
ubi qui nati on pat hway of nuscle catabolism and

pcsiﬁm@ﬁﬁ&,,nsn@&tr@mei SiMdofelaed chGari@inescérpousds.r Resuiting to
the activation of NF-kb. The dietary suppl enment nay

veﬁ%’aﬁ%réﬁﬁo i‘?ﬁerﬁ& dfohe Sfesahg%kﬂtiaﬁ,dméh%gg%/%’ngﬁﬁﬁlément may

x car bohydrat es, damrarane saponi ns

o R PR BB oy pve, 1 cuaniing

guani di ne _conpounds. According to vari ous enbodi nents
CRPPeYIdSr dfentdiptanensrBplemant ~ aay aflpos fHpheeramprse the
additionally conprise Creatinol - O phosphate as a
angimxidant oN-goetyl deysteioenyibidi)s . arthethdi etaxoiensidplastaanthin.
may al so further conprise the antioxidant N acetyl

Fattsdraiore, (hSAfistarpdupplenteitehay ictldeash@sanidrernf a number of
Furthernore, the dietary suppl enent nmay include one or

brARERelchainBHRRY adidls Bh@es88rh4l hiRo aidde0 aci ds and

essential amno acids. Definitions As used herein, "a
| drate" refers to at | east a source of
Dg‘g’?@gh%drat es such as, but not limted to, a

or 151 #5pek okEecR. CRIbphefail 8RRt 78 dfasfna source of

refers to at | east a source of protein or am no acids..
cargolydratascpaeh asy Buhmob dimitadalon aamanesaerharidefdisacahgride,

at | east a source of one of the am no acids | eucine,
polgsdasharide oodevisdiives. thereof.

As used herein, “a Protein” refers to at least a source of protein or
amino acids.

As used herein, “Branched-chain amino acid” refers to at least a source
of one of the amino acids leucine, isoleucine or valine.

As used herein, “Essential amino acid” refers to at least a source of
one of the amino acids: tryptophan, lysine, methionine, phenylalanine,
threonine, valine, leucine, isoleucine and histidine.

As used herein, “Creatine” refers to the chemical N-methyl-N-guanyl
Glycine, (CAS Registry No. 57-00-1), also known as, (alpha-methyl guanido)
acetic acid, N-(aminoiminomethyl)-N-glycine, Methylglycocyamine,
Methylguanidoacetic Acid, or N-Methyl-N-guanylglycine, whose chemical
structure is shown below. Additionally, as used herein, “Creatine” also
includes derivatives of Creatine such as esters, and amides, and salts, as well

as other derivatives, including derivatives that become active upon
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As used herein, "Essential amno acid" refers to at

| east a source of one of the am no acids: tryptophan,
wo y®7nes13set hi oni ne, phenyl al ani ne, threoni ne, PUECAZ®E/001110

I euci ne, isoleucine and histidine. As used herein,

"Creatine" refers to the chem cal N nethyl-N guanyl

métabolise. KodiseRagestCieatinol FTAB)-Registry aNao 69034M9-33, also

(al pha- net hyl guani do) acetic acid,

th}}'EV\grﬁ"%éq%l‘@ gﬁ@f@ W‘Ic)s YR8ty -n?étg-%/uanyl Eﬂ)’)} uanidine

yl guani doaceti c , or N-Net I ne,

OXHEGERAY, Bpif?#ans -t- éf%a#%ﬁbeanﬁ"gﬁ@% Pt il psphoni

of Creati such, as esters, apd am des, and salts,

agigy is hepcs '”dg'rsi ‘f)%‘ﬁ?%‘é@ congideried %ga@fqr@atme«eg"‘(ﬂaf@
becone active uponnetabolism Furthernore, Creatinol
( CAT wmehgrmare, k. theoperopses) of tis dlisalesmie agxamples of ester-
Creati ne- O Phosphat e,

bdkdretoytairihg b piohpmediotsx yeidyy | ingude] dbot @rephasphiitnited to,
Apl odan, or

ep’igél%a@@éﬁnﬁ“ wier {@Gbﬂgl amg%na,c%taemmlm@h%.@até@mﬁ gallate

i S hencefort scl’osure consi dered t

EGSE e Eé’&'rié%ianphi‘%‘l@%‘ i, gnl %con‘??ﬂ‘ﬁf Zém%ab'e

ol yphenol s may include, but are not linmted to,
tag al | ocatechin gallate (EGCG, epigallocatechin
(EGC), epicatechin gallate (ECG, epicatechin (EC),
and gal | ocatechin gallate (GCG, or hydrol ysable
tannins. Miuscle growh may be optim zed by conbi ni ng
exerMuseeargioatipr oy dbe optimizedonzy sombindng esxertise and
effects of conbined exercise and nutritional
approptiaigl emitritional nétegegiesd Frie tdffectewsf| combintel exerdise and

regul atory
nutritional strategies are integrated at the level of one central regulatory
protein, mTOR (mammalian target of rapamycin) (Dann SG, Thomas G. The
amino acid sensitive TOR pathway from yeast to mammals. FEBS Lett. 2006
May 22;580(12):2821-9.; Deldicque L, Theisen D, Francaux M. Regulation of
mTOR by amino acids and resistance exercise in skeletal muscle. Eur J Appl
Physiol. 2005 May;94(1-2):1-10). mTOR is a complex protein containing
several regulatory sites as well as sites for interaction with multiple other
proteins which acts by integrating signals of the energetic status of the cell
and environmental stimuli to control protein synthesis, protein breakdown and,
therefore, cell growth (Hay N, Sonenberg N. Upstream and downstream of
mTOR. Genes Dev. 2004 Aug 15;18(16):1926-45). The mTOR kinase

controls the translation machinery, in response to amino acids and growth

factors, such as insulin and insulin-like growth factor 1 (IGF-1), via the
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protein, nTOR (manmmalian target of rapamycin) (Dann
SG Thomas G The ami no acid sensitive TOR pat hway
WO cwmogaast to mammual s. FEBS Lett. 2006 May 22PCT/CA2006/001110
580(12):2821-9.; Deldicque L, Theisen D, Francaux M
Regul ati on of nmTOR by am no acids and resistance

adtivation f p70 skedarhal 8kimdse (JA0S6K) Al tHéhjrhilsition 20 @F-4E
May; 94(1-2): 1- 10) NMTOR i s a conplex protein

mﬁ&ﬁbaﬁr&éﬁg é&E‘Eﬁi Fbﬁﬂléhﬁ&@ Xhé i FORASrolih lis Q\Smiéﬂgﬁéﬁ of the

nteraction with nultipl'e other proteins

P@# Sl O tﬁ% Aﬁﬁ@@gﬁgﬁ o KTk an

nt hesi s, , prot down t her ef .cell
Sl AR OB RTREEAASRAO Ly /BHP B ProiiAS K cicolp A

mTOR Genes Dev. 2004 Aug 15;1 8(1 6): 1926-45). The
MR &ipratsin &m&seoswmm@gtbeéwgeatlif@randadﬁameﬂharmﬁcol Res.

response to amno acids and growth factors, such as
200%s D15 066054 5:9) | For-dxaaeplgr ext hinferattion af ihb(ﬁiﬁ With receptors
via theactivation of p70 ribosomal 86 kinase (p70S6K)

ledf§ tdehknkeli Hepbrahetrécrifming dand Wrﬁbl%'tlﬁn(éﬁ rBBk )and
. Furthernore, the nifTOR protein is a nenber of

pr%ﬁﬁ&&ﬁr?t(ﬂv‘mé "f‘r%%seH & ISP R@HQWth@‘?ar?\HYe?OEEWEL'EmSH KP,

i nase, pstream reguf at'or ( Asnaghi

KAt %'EH?S'JLE’% @Sgﬁ'ardsesmeﬂpﬁgﬂﬁrﬁ%|a°t'vat'°n
R 2004 50 545-9 F | e
miealséé‘?%ct pbr?eéh°§ﬂg?§pylm%'t%h3&egﬁg\ggel ea’&%tuf% t 1894 Jul

_cell nmenbrane recruitment and stinulation of PI3K and
7,87 0(A8d) i -Dfwhikle imrberadrigds tPprasyrgiviahkinase GYBNST (R)fner
Lenon KP, Kazl auskas A, Blenis J. PDGF- and
A Andjeikovitebk Biegéring BMSGHemaiingsBiAQ ThoetasaGe ®Protgin kinase B
phosphati dyl i nositol -3-0CH ki nase. Nature. 1994 Jul
localization and activation differentially affect S6 kinase 1 activity and
eukaryotic translation initiation factor 4E-binding protein 1 phosphorylation.
Mol Cell Biol. 1999 Jun;19(6):4525-34), leading to the activation of mTOR
(Long X, Lin Y, Ortiz-Vega S, Yonezawa K, Avruch J. Rheb binds and
regulates the mTOR kinase. Curr Biol. 2005 Apr 26;15(8):702-13). Activated
mTOR then phosphorylates 4E-BP1 causing it to dissociate from elF-4E
(Brunn GJ, Hudson CC, Sekulic A, Williams JM, Hosoi H, Houghton PJ,
Lawrence JC Jr, Abraham RT. Phosphorylation of the translational repressor
PHAS-I by the mammalian target of rapamycin. Science. 1997 Jul
4,277(5322):99-101). Once dissociated, elF-4E is able to participate in

translation. Moreover, several substrates, related to protein synthesis and cell

growth of the mTOR effector kinase p70S6K have been identified. (Dann SG,
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7;370(6484):71-5) which in turn binds to pro-survival
ki nase PKB/ AKT (Dufner A, Andjelkovic M Burgering BM
woleeoioog3s BA, Thomas G Protein kinase B | ocal PZECARIN6/001110
and activation differentially affect S6 kinase 1
activity and eukaryotic translation initiation factor
THdmA$ 1Gli Tige phtheiatidl sphsitipd TOR atatiomay Ko edst t8i mammals.
1999 Jun; 19(6):4525-34), leading to the activation of

FEBSR il 2006 May-22:580(2)i2gx1vepa S, Yonezawa K, Avruch
J. Rheb binds and regulates the nTOR ki nase. Curr

Bi ol %(?@ 3@3 02~ ' TOR -
phosHﬁgory a eg/ 4 %ﬁ%“@%’ﬁ!?‘ﬁ%slf’@? é:ﬁ%fdsc‘sfé;ﬁzleegtéé% ‘85 gli?]hﬁﬂlcal
foF b MUCIA SAAIA e PP B AL it PeChgiany didtao? Setive in
Phosphoryl ati on of the translational repressor PHAS-I
onger e |ﬁ%':m’r‘em¢@'ﬁt€tcbrt§%’tscﬂpt'¢%aﬁ'ﬂ%ﬁ‘gﬁs dei e¢ds. andoipversely
Jul 4;277(5322):99-101 ) . Once dissociated, elF-4E is
reghlate tatrophytindugest genes. tIGkAt Istimutates Msseotia transeriptian from
substrates, related to protein synthesis and cell

RNRAOpbiynrasde (IhpRRseMle Aovherdijnaer PHESEHAtIIgM® SEP B-kinase
identified. (Dann SG Thomas G The ami no acid

STEPTOR TSR S A Sl | gt

n cteki i rébbgala f
REDRE o GRS BEHAREER ot Shelly. 2004 fud g 5000)8811-9)
~nhecessary that it pe acti i n order, for
THigSHRI Rt e deRengRat O ik and & mesiales o BIRRAIRF-1 has
i nversely reg}t;l_ ate atrophy-induced genes. |IG~-1
alse inagnashowre i Brversgly regwater a subset of aenenvplyed e raiephy,
I (Janmes MJ, Zonerdijk JC Phosphatidylinositol
th@rdd yn eestuciigl atribERY siiay iital inwglvpeenh Wagses &guAmatne ARAAMINI AA,
pol ymerase | transcription in
Griffiths J, Martin FJ, Wei Y, Lin HC, Yancopoulos GD, Glass DJ. Insulin-like
growth factor-1 (IGF-1) inversely regulates atrophy-induced genes via the
phosphatidylinositol ~ 3-kinase/Akt/mammalian  target of rapamycin
(PIBK/Akt/mTOR) pathway. J Biol Chem. 2005 Jan 28;280(4):2737-44).

The expression of the MAFbx, e.g., atorpin-1, a ubiquitin-ligase, a
muscle atrophy F-box gene, is inhibited by IGF-1 as well as insulin (Sacheck
JM, Ohtsuka A, McLary SC, Goldberg AL. IGF-I stimulates muscle growth by
suppressing protein breakdown and expression of atrophy-related ubiquitin
ligases, atrogin-1 and MuRF1. Am J Physiol Endocrinol Metab. 2004
Oct;287(4):E591-601) by way of inhibiting FOXO transcription factors (Stitt
TN, Drujan D, Clarke BA, Panaro F, Timofeyva Y, Kline WO, Gonzalez M,
Yancopoulos GD, Glass DJ. The IGF-1/PI3K/Akt pathway prevents

expression of muscle atrophy-induced ubiquitin ligases by inhibiting FOXO
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response to IG--1 and nutrients. J Biol Chem 2004 MNar
5;279(10):891 1-8). This stinulation is dependent on
wek@roemas i s nmedi ated via nfTOR. | G--1 has al soP@EEN2006/001110
shown to inversely regulate a subset of genes invol ved
i n atrophy, thereby reducing atrophy via its
transcaiptior factotsatMeks CEll. 2004IMAR7; BNBIBA03BwHich tcbatrdl the
Martin FJ, Wei Y, Lin HC, Yancopoul os GD, d ass DJ.
e%ﬂ?éé@nd)rﬁ‘blf 'I\)WFIQ)E OWhiy f@ﬁfe‘?rstrbnéif@ﬁs]thb dé’é‘defo‘ifFGF 1 in shifting

regul at es atrophy-i nduced genes VI a

[ et of
B AR SRR, Pl TR %W%né?nff@zoos
Jan 280 4).:2737-44 he, expre .
o Onsf %gria'mgawbnumen Ll @i@ﬁ aafﬁlﬁet'%e'x SigpAgds:
Fbox gene is inhibited -1 as well as insulin
hqssaescishomn dat sindulate nﬁ“{eaﬁpt Sownsdedper §oneling dranches
stinmul ates nuscle growm h by suppressing protein
thoughk dimberaation exyithe seartousof intracelfuigr r ahdioed meamgsnerbound
| i gases, atrogin-1 and MURFL Am J Physi ol Endocri nol
extiicelula? (SHincc icidB 8eAsosSMamd 1S, Mhowis G. TheI dMnirdoaicid
FOXO transcription factors (Stitt TN, Drujan D, C arke

| e
oG BaTee Pt gk 1 fnifeySosbeLelt 2uee v

2?%55@@? %8%%2@/@#8@\}//&; ﬁgé‘l%f%e ar‘?& e%ﬁ@ acrbdl‘ﬁ%ﬁg atlon of mTOR

ranscri

“%eo%{ﬁ)%ﬂe”{ h%%%iﬁ‘ﬁe?éﬁ%% Na%&éﬁ (fﬁ @%??féf E%’ Hafible, e,

strengthens the need for 1GF-1 in shifting the

exaieis| seeme doarrarvis pastalin the isamsa pathway asy psulinophpreas
to occur. Upstreamsignaling, by nutrients, of nTOR

ampina iacidsacoyldaatthonarei disectlyasnbed©OR r(@maicquemd uTbeisen D,
di fferent downstream signaling branches

Francaux M. Regulation of mTOR by amino acids and resistance exercise in

skeletal muscle. Eur J Appl Physiol. 2005 May;94(1-2):1-10). The 5 AMP-
activated protein kinase (AMPK) is regulated by changes in ATP levels. When
ATP levels drop, as they do rapidly during resistance exercise, AMPK is
activated. This activation of AMPK decreases mTOR activity in a manner
similar to the effect of glucose deprivation (Kimura N, Tokunaga C, Dalal S,
Richardson C, Yoshino K, Hara K, Kemp BE, Witters LA, Mimura O,
Yonezawa K. A possible linkage between AMP-activated protein kinase
(AMPK) and mammalian target of rapamycin (mTOR) signalling pathway.
Genes Cells. 2003 Jan;8(1):65-79). AMPK plays an important role in relaying
energy availability and nutrient/hormonal signals to control appetite and body
weight (Minokoshi Y, Alquier T, Furukawa N, Kim YB, Lee A, Xue B, Mu J,

Foufelle F, Ferre P, Birnbaum MJ, Stuck BJ, Kahn BB. AMP-kinase regulates
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t hrough interaction with various intracellular and/or
menbr ane- bound extracel l ul ar am no acid sensors (Dann
wERo7Maans G The amino acid sensitive TOR papdmax2006/001110
fromyeast to mamual s. FEBS Lett. 2006 May 22;
580(12):2821-9). Moreover, exercise and amno acid
foot dintaite oy ofespbORings etodiidramomat  ang nautriemt paigmats/sin  the
upstream of mlfOR, for exanple, e.g., exercise seens to

hybSatirhuPaNatatd.y 2008 e 14818082 Ps69-73)!| iDuringheeedvery
am no aci ds coul'd act nmore directly on nTOR ( Deldi cque

r M e f
mipecEl7 J8InG; Sé%%@“éexerteie aheRo et g?‘"‘@s% Pk s
2005 Ma 1-10).
suRpiRRat PULIBAHRENEN S RO CRIBE Presalis of aring, acids
changes in ATP | evels. V\hen ATP |l evel s drop, as_they
andoaliowed | By dhei perrissivet eke ofeinsulin siDeldigaue ks, Theisen D,
activated. This activation of AMPK decreases nTOR
Frammtaud My Reagutatimmofem TORbysamine adids einfleesistdnagl exarsise in
deprivation (Kimura N, Tokunaga C, Dalai S, Richardson

skéletaloplustle. KEuHar Appl Prgsiol. BROOSY Magiosi(1-2):1MO1uBalster DR,
Yonezawa K. A possible I'inkage between AMP-acti vated

Kubicd N, 'TrozIRss) (WNPéﬂmsé‘rﬁlbeﬂmeéu PA, kamBal SR, Jeffersan LS.
rapamycin (mMOR) signalling pathway. Genes Cells

iR B R SR oo
Slgna%mgq@."tev%m%ogt%hgﬁﬁa' LR

re P, Birnbaum MJ, Stuck BJ, Kahn BB.
20&%%( ﬂ@@@%%‘gﬂ%&%@bod i ntake by responding to

hormonal and nutrient signals in the hypothal anus.
Nat UResista00= exgreide 4lkudsssiels@d muscle homenptasis deading to

activation of catabolic (breakdown) and anabolic (synthesis) processes within
the muscle cell. Generally, resistance exercise stimulates muscle protein
synthesis more than breakdown such that the net muscle protein balance
(e.g., synthesis minus breakdown) is in favor of increasing muscle (Biolo G,
Maggi SP, Williams BD, Tipton KD, Wolfe RR. Increased rates of muscle
protein turnover and amino acid transport after resistance exercise in humans.
Am J Physiol. 1995 Mar;268(3 Pt 1):E514-20). However, exercise-induced
increases in protein synthesis may not be stimulated until several hours
following exercise (Hernandez JM, Fedele MJ, Farrell PA. Time course
evaluation of protein synthesis and glucose uptake after acute resistance
exercise in rats. J Appl Physiol. 2000 Mar;88(3):1142-9), albeit,, in the
absence of adequate nutritional intake in the period after exercise, the

balance shifts in favor of protein catabolism (Biolo G, Maggi SP, Williams BD,



i mredi ately foll ow ng exercise, the inhibition of mIOR

by AMPK is suppressed, and its activation is nmaxim zed
whyoorkes1ps esence of ami no acids and al | owed byPCTI€A2006/001110

perm ssive role of insulin (Deldicque L, Theisen D,

Francaux M Regul ation of nTOR by am no aci ds and

Tib&sH KDAIWEIf&RR. CI'n%ﬁaésJ@ad%é@é@bﬂhMﬁéfé bfsteirUurdovAPRInd amino
hysi ol. 2005 May; 94(1-2):1-10; Bol ster DR, Kubica N,

cﬁ%e fl‘?aln‘as? ?EW rjegisf’é(]‘}%‘aé?eﬁfmsg%rrﬁlrjn é AR MXE oﬁRl 9%5 Mar;

ffer e response o

Zéi%a B AR A b géttoﬁﬁ@a?{fa"% AT p—

Ph siogl. 2003 Nov 15;553 1):213-20). Resistance
of senigp AGIEHenbRATRS e mgtebichetiessafa@xascisean Ayscle
to activation of catabolic (breakdown) and anabolic
5  protsint Aesd Phypiobd@9Fakul 27801 Rt 1 hE12249)] Gonseduently, during the
General ly, resistance exercise stinulates nuscle

tirde otreit Nre3ytames ieken@is€ ishbeingr pakdmed sawed fohad tirhé period
net muscle protein balance (e.g., synthesis mnus

f
folt\l/g\gg{lﬁd%bsbs Herr‘e nﬁ’é(é%be f nétgﬁéﬁ %? %c@ﬁﬂt&nfl%g‘réggg ?roteln

a .
frihidi & e i%cré’é%i é&ﬂ@@é-ﬁ%@v%@% O &M £ K&, L
hysiol. 1 268 1).: E514- 2Q However,
'ng R | giuééﬁersﬁf,‘rgsgsmt‘%\” pHGEREH s‘&ﬁﬁ?%sﬁr@f%yﬁate in
not be stinmulated until several hours follow ng
10 canteactingenyselesahperfusad ratbinsliebviAm HaPhysiol. Pa84 Apr@46(4 Pt
course eval uation of protein synthesis and gl ucose
1)IP29K-S08) t@r ramaires nexhahged e(Caresroi §¢ BtuarbtGA, HaipWH,
Physi ol . 2000 Mar;88(3):1 142-9), albeit,, in the
Rosenblatt J, Wolfe RR. Effect of exercise and recovery on muscle protein
synthesis in human subjects. Am J Physiol. 1990 Oct;259(4 Pt 1):E470-6),
whereas protein breakdown is generally considered to be elevated (Rennie
15 MJ, Edwards RH, Krywawych S, Davies CT, Halliday D, Waterlow JC,
Millward DJ. Effect of exercise on protein turnover in man. Clin Sci (Lond).
1981 Nov;61(5):627-39). It would be advantageous, for that reason, to limit
the activity of proteolytic mechanisms during the exercise bout.
Carbohydrate ingestion stimulates the secretion of insulin which in turn
20 facilitates the uptake of glucose into skeletal muscles and the liver and
promotes its storage as glycogen and triglycerides. Concomitant with this,
insulin inhibits the release and synthesis of glucose (Khan AH, Pessin JE.
Insulin regulation of glucose uptake: a complex interplay of intracellular

signalling pathways. Diabetologia. 2002 Nov;45(11):1475-83). Moreover,

25 insulin also has an important role in protein metabolism — the inhibition of the
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absence of adequate nutritional intake in the period
after exercise, the balance shifts in favor of protein
w@2a00aad13Bsm (Biolo G Maggi SP, Wl lians BD, Ti Pt DOAXDG/001110
Wl fe RR Increased rates of nuscle protein turnover
and am no acid transport after resistance exercise in

bieaRaown afprateitn s ippdteoll/8RS\disi; E 208(Wolte BL)InkGikard Protein
Biolo G Tipton KD, Klein S, Wl fe RR An abundant

M%%I%rrpflna'ﬁ%q?ﬂkdéf ‘F’Wy@ tLhe PH' rgdg?t Gﬁérrﬂgton

exercli se on nusc roteln SIO
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tinme period foll owi nhg exercj se, there net . i

Ritgds gﬁaﬁﬁf{@@lg Pr'%%@%Ha'b@éHU%éeﬁﬁkﬁ't’@?ﬁn%ygi#ﬁ%%‘?’samwo acid,
ei ther decreased (Bylund-Fellenius AC, Q amaa KM

ard aiburaia, metaboBsmiasiderty S&n angt wemssn JLGin Bndoetimol Metab.
synthesi s versus energy state in contracting nuscles

2001 pFebi8S¢€R):638-44). ndHurtiermére, J iPhitel obresd@t ébra 246fidient
Pt 1):E297-305) or renmains unchanged (Carraro F,

cotdertiation of"ﬁﬁ?hb s FASERP \Nfiﬂ brdnobeh%euﬁgke Bif#RihoAcids

exerci se and recovery on nuscle protein synthesis in

9

mlik')sj%géjgbg%murlé:{g' Sp] 8{;%%{ %&Rﬁ}?s?s ﬁ%s@gﬁ qugéﬁg&?l ) Biolo G,
consi dered t el ev ( d

T W E @tln éw%@se&tﬁﬁg ﬁ?ragyﬁ:‘@ng@ﬁ ?ng' Differential
MIlIward D). Effect of exercise on proteln turnover in

efiests of i Ayrsrinsplivemia ark1hygerastinaAcidemiaz®dn  Ipucingwagbon
be advant ageous, for that reason, to limt the

meetabolisty infviyr. oEeidepté donelistanct smecrdamsmg inheegedationi & net
bout. Carbohydrate ingestion stinulates the secretion

afind asid depaditic)J iQlin thvest. a0d7 Apt;28(4) 10621 HieIPG, Declan

gl ucose into skeletal mnmuscles and the |iver and
Fleming RY, Wolfe RR. Physiologic hyperinsulinemia stimulates protein
synthesis and enhances transport of selected amino acids in human skeletal
muscle. J Clin Invest. 1995 Feb;95(2):811-9), particularly following exercise
(Biolo G, Williams BD, Fleming RY, Wolfe RR. Insulin action on muscle
protein kinetics and amino acid transport during recovery after resistance
exercise. Diabetes. 1999 May;48(5):949-57). When carbohydrates and amino
acids are combined, an additive net effect on protein synthesis is observed
(Miller SL, Tipton KD, Chinkes DL, Wolf SE, Wolfe RR. Independent and
combined effects of amino acids and glucose after resistance exercise. Med
Sci Sports Exerc. 2003 Mar;35(3):449-55). Studies have shown that the
ingestion of carbohydrates with amino acids can ameliorate muscle atrophy
due to prolonged inactivity or bed-rest (Paddon-Jones D, Sheffield-Moore M,

Urban RJ, Sanford AP, Aarsland A, Wolfe RR, Ferrando AA. Essential amino
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pronotes its storage as glycogen and triglycerides.
Concomitant with this, insulin inhibits the rel ease
warna7eyaishesi s of glucose (Khan AH, Pessin JE. PCTIENRG0R/001110
regul ati on of glucose uptake: a conplex interplay of
intracel lular signalling pathways. D abetol ogia. 2002

adie varth carbbhydiaté Ssiblembbiatiovieamelitidités Madci® prateiraioss in
i nportant role in protei n nmetabolism- the inhibition

e d r or jprefsol I a
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] , L. Jef f d A Ch t
S%?W‘*%@f York: &fﬁﬁﬁonzggl A e 937°nsoi e
ch P r dat
b 1 Diearaby Tt and enledaus, (TEaon Kby Besmussen B, Millr

acid, and album n netabolismin elderly nen and wonen.
SU, \BlalfnSEnGweansndlovakk Sib . PetinilBEe W @i Bﬁ:. gasingsqf amino acid-
Furthernore, in the presence of a sufficient
carbohpirateatingesstion alterso amabdic respohsen ofi Muspleoniot esistance
upt ake of am no acids into nuscle and stinul ate

exXdrelsel Ans Y PRgSIop EnbResabl Matab. nzbmpsdmgazéﬂ é2§%qu9¢ -296) has

Trevisan R, Fantin G Marescotti MC, |ori Ti engo

sﬁv@?%&' the irldeklish %?tér‘?‘lanﬁfn& egdid-cQibdhyARitS ({fﬁghtaln the

hyper am oacl dem a on | eucl ne-carbon ne Ismin

i SRSl ol BB FhdolEi e o

79(4): 1062-9; Biolo Decl an Flem ng RY, Wlfe RR
intaes; r@ls@éﬁ"&c%?’b%ﬂsﬁs%ﬁﬁsmﬁsa Qipg rﬁﬂrﬁarré@dprsc%wable of limiting

synt hesi s and enhances transport of selected am no
maistles prateinu eeakslomiret Bhisntreyl eccdr Girice they esirbotlyadstes are

Feb; 95(2):81 1-9), particularly follow ng exercise
ut{liZed!for enetdyl produstidDinstéhohgusiuld ok @xBienduss dimimo acids,

action on nuscle protein kinetics and am no acid
whicANSROINe dUEbAEE dTCaNEdYatal ARbuh®SioFtHBEE sugars, would be
alternatively spent as a source of metabolic fuel, thereby promoting muscle
protein breakdown and/or impairment of new protein synthesis.

Glucose transporter 4 (GLUT4) is responsible for insulin-dependent
glucose uptake into skeletal muscle. In the basal state, GLUT4 is
predominantly found within intracellular vesicles. Insulin stimulation initiates a
signaling cascade that results in these intracellular vesicles containing GLUT4
to translocate and fuse to the plasma membrane. The activation of Akt by
insulin is involved in this translocation of GLUT4. In the insulin-stimulated
state in muscle cells, more than 90% of the GLUT4 is located at the plasma
membrane (Wang W, Hansen PA, Marshall BA, Holloszy JO, Mueckler M.

Insulin unmasks a COOH-terminal Glut4 epitope and increases glucose

transport across T-tubules in skeletal muscle. J Cell Biol. 1996
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(Mller SL, Tipton KD, Chinkes DL, WIf SE, Wlfe RR
| ndependent and conbi ned effects of am no acids and

Ogt: 1332445130 Muesk$dravic hsaile resisanchthdStie dpaption of Glutd
Exerc. 2003 Mar; 35(3):449-55). Studies have shovvn t hat
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amel 1 0rate nuscl e atrophy due to prolongedln Ivity
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days bedrest. J Cin Endocrinol Metab. 2004 Se L
regoptoys 4SHAREs), aHamiyred memtrane praieinscthat é&r@@g:spemﬂc'ty in
(Ti pton KD, Rasmussen BB, MIler SL, Wl f SE,
thewatsioBtr sysldm 3Kd deetnoi ﬂisicBEreaMibhe birRorringi fagioafcompetent
am no aci dcarbohydrate ingestion alters anabolic

stheAieRs eoffpoEaCbf SNARES Fiomh CEadhK &FfC HRe . fué\ﬂgJ membranes.
Physi ol Endocrlnol Met ab 2001 Aug; 281(2): E1 97-206)

PQﬁég%‘Flg e%]hgéruhhrﬁmﬁlﬂg %@m‘g n?e{q?g | @odockmg and fusion of

acl ate supp mredi at €

SRR i F%q@fﬁ;gw 19 BELLRSBEHOEE g pgom
f [ | [
BREARBBSNARE HHaiBcoyMEnicd BRE. SKABAY dvih dpea@UT4
utilized for energ)< production instead of nuscul ar or

vesielgendlé\ Rinbratetc iMAMPRHChieathain ttheVelphidh de Kehn CR, Wang

adequat e anounts of bI ood sugars, would be
L. aRhedeat CJgelKlips penhsalin-atimalated tednsietadioal bt GludT4 glucose

t hereby pronoting nuscle
transporters requires SNARE-complex proteins. Proc Natl Acad Sci U S A.
1996 Dec 24;93(26):15169-73; Volchuk A, Wang Q, Ewart HS, Liu Z, He L,
Bennett MK, Klip A. Syntaxin 4 in 3T3-L1 adipocytes: regulation by insulin and
participation in insulin-dependent glucose transport. Mol Biol Cell. 1996
Jul;7(7):1075-82; Martin LB, Shewan A, Millar CA, Gould GW, James DE.
Vesicle-associated membrane protein 2 plays a specific role in the insulin-
dependent trafficking of the facilitative glucose transporter GLUT4 in 3T3-L1
adipocytes. J Biol Chem. 1998 Jan 16;273(3):1444-52; Kawanishi M, Tamori
Y, Okazawa H, Araki S, Shinoda H, Kasuga M. Role of SNAP23 in insulin-
induced translocation of GLUT4 in 3T3-L1 adipocytes. Mediation of complex

formation between syntaxind and VAMP2. J Biol Chem. 2000 Mar

17:275(11):8240-7).
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protein breakdown and/or inpairnment of new protein
synthesis. ducose transporter 4 (GUT4) is

i nsul i n-dependent gl ucose uptB&KBCARI06/001110
skel etal nmuscle. In the basal state, GLUT4 is
predom nantly found within intracellul ar vesicles.

| NS UEXperfrhéntdl Ifdve0 Bemdinkirateristhat Setdntive Ndosiasg i Syint@tin 4
results in these intracellular vesicles contalning
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actlvatlon insulinis |nvo
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I d Ha PA, .

EWBRANG! ot NI BRTPOER, okt SYMBIN 448 o7 4 ki AtigRevtes:
a COOHtermnal Gut4 epitope and increases gl ucose

reguiatiopody instilio andTpartisiplagien iin infdinederensest ghicoge dransport.
Bi ol . 1996Cct; 1 35(2):415-30; Mueckler M Insulin

MbEEiicﬂt@éibGQ@ﬁdelﬁ(&?):ﬁ G75+p2) Martiri LB, @héwanaAf MilkirnQAj Gould
skeletal muscle. J din Invest. 2001 May; 107(10): 121

Gw 3)amés OE m&e%saai@témméhﬁbrbﬁe%s{e% al p|ay§ &l $ecific role

pl asma nenbrane is regul ated by the activity of

ms?r\é‘bihgulhi -85 te{rﬂ?(f%m e'&ftt'h\ée ééi'lﬁlrnﬁ’v FHll‘.?&%De” transporter

ttac receptors

GEW#:iﬂnmh@trﬁq?%&ﬁﬁéPiﬁé'P@ﬂ%nynﬂgége 2} oy 5(3):1444-52;

fusi on- co&oetent structures conposed of SNAREs fro
KaweaRisht M "FQFélYné)K?é@MfaaHeérabaﬁ tPRInPda I"i; Kagyga M. Role of

i nsulin-stinulated plasma nmenbrane docki ng and fusion
SHARA3UT insdineindyceh geansioaationeql |GLeU'EAbeo| 8T3-L1 adipocytes.
i nteractions between the plasm nmenbrane t- SNARE

Medidtieonrsf, cobypler formationnskb taAR Iy ntaniitid ahd &/AMP24J Biol Chem.
vesi cl e v- SNARE protein, VAMP2 (Cheatham B, Vol chuk A,
2@’@6‘M§R7;W5’(@11):8240-7; Yang C, Coker KJ, Kim JK, Mora S, Thurmond
DC, Davis AC, Yang B, Wiliamson RA, Shulman GI, Pessin JE. Syntaxin 4
heterozygous knockout mice develop muscle insulin resistance. J Clin Invest.
2001 May;107(10):1311-8), whereas insulin-stimulated GLUT4 translocation
seems not to be impaired in adipocytes, suggesting the existence of other
mechanisms for GLUT4 translocation in adipose tissue (Yang C, Coker KJ,
Kim JK, Mora S, Thurmond DC, Davis AC, Yang B, Williamson RA, Shulman
Gl, Pessin JE. Syntaxin 4 heterozygous knockout mice develop muscle insulin
resistance. J Clin Invest. 2001 May;107(10):1311-8). Recent evidence has
shown that proteins of the Syntaxin family (e.g., Syntaxin1) can be targeted by
specific ubiquitin-protein ligases to facilitate their ubiquitination and

proteasome-dependent degradation (Chin LS, Vavalle JP, Li L. Staring, a

novel E3 ubiquitin-protein ligase that targets syntaxin 1 for degradation. J Biol
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L, Rhodes CJ, Klip A Insulin-stinulated translocation
of GLUT4 gl ucose transporters requires SNARE-conpl ex
w@e@rmedd13s Proc Natl Acad Sci U S A 1996 Dec PEI/CA2006/001110
93(26):1 5 169-73; Vol chuk A, Wang Q Ewart HS, Liu Z,

He L, Bennett MK, Klip A Syntaxin 4 in 3T3-L1

Cheinp @002 Sepr @12 7883537 1-0xuThis affdctpardy prrepdudeo meduced
i nsul i n-dependent gl ucose transport. Ml Biol Cell.

gl&@&@ ﬁ?;{‘?'/k &(if) sKéldiat Btusddibut RnkBncst Yiidse. uptbké ah defpose

Janes DE. Vesicl e-associ ated nenbrane
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'a%a%#%gtééraeﬁ%”e%e easipﬁa%@a"b]f REPERs Ty, 1B fsfivm.

Y, Ckazawa H, Araki_S, Shinoda H, Kasuga M Rol e of
GENAR2 XPressiaul innidTdok bdadipar¥iesc i | eRreysed. v Rrateasome

3T3-L1 adi pocytes. Mediation of conplex formation
inbibitiee rbutymetaky ridhibitdn\veivealpainssi Mol Cednfen@eghala20Qs ;Mar

275(1 1):8240-7). Experi nents have denonstrated that

315:@132 Lzy:g?.lzl,Bg)ckl ng of Syntaxin 4 activity inhibits
insulin-stinmulated GLUT4 transl ocation at the skel etal

nmusc I
Ii:@rtrﬁ’éraqgahr‘(f@ﬁpcﬂﬁ’f %émerﬁﬁ“&:%’%lt néﬁJdr@tef)lytlc me’chanlsms

insensitivity
e t
o BSBREshe Wuf BeoBY P ot FhEple foigning an
i nsul i -dep.nden Iucose transpoyt
exaae BpUE( ) Welly, DeaSavRRta0RRUE o ﬁﬂameAl%wC'ﬁna?on and
CA, Gould GWN Janes DE. Vesicl e-associ ated nenbra
prﬁﬁeﬁsgrme -dependentdegsadation: of Systaxins iReorder to prolong ‘the time
I nsul i n-dependent trafficking of the facilitative
ofgheromence ar $ipe giusosalitdnsporieBatthielplasinpovgmbsanel oBskdletal
Chem 1998 Jan 16; 273(3): 1444-52;
muscle fibers, therefore favoring the maximization of glucose influx in this
tissue.

Sustained plasma insulin levels would be able to limit muscle protein
catabolism by interfering with the signaling pathways of the ATP-dependent
ubiquitin/proteasome proteolytic complex, e.g., the macromolecular cytosolic
multi-catalytic complex responsible for protein degradation and turnover, and
the major intracellular target of the antiproteolytic action of insulin (Hamel FG,
Bennett RG, Harmon KS, Duckworth WC. Insulin inhibition of proteasome
activity in intact cells. Biochem Biophys Res Commun. 1997 May
29;234(3):671-4; Duckworth WC, Bennett RG, Hamel FG. Insulin acts
intracellularly on proteasomes through insulin-degrading enzyme. Biochem

Biophys Res Commun. 1998 Mar 17;244(2):390-4; Bennett RG, Hamel FG,

Duckworth WC. Insulin inhibits the ubiquitin-dependent degrading activity of
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Kasuga M Rol e of SNAP23 in insulin-induced
wao e@nsbasnt i on of GLUT4 in 3T3-L1 adi pocytes. MeEOCARG06/001110
of conplex formation between syntaxi n4 and VAMP2. J
Bi ol Chem 2000 Mar 17;275(1 1):8240-7; Yang C, Coker
th&J26 KiprotedsoMear. Erfdlocfihologyn@00C, JUuDdvi 67 )A&508YangBénnett RG,
Wl lianmson RA, Shulnman G, Pessin JE. Syntaxin 4
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resistance. J din Invest. 2001 May; 107(10):1 3 11-8),
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rmond DC, Davis AC, Yan B, WIlianson RA, Shul man
Th@l ublne@@(motﬁesompampﬂﬁm CH@t*é? Wg@@g R¥ioBKeRRSIYA Eutokine
devel op nuscle insulin resistance. J din Invest. 2001
anvhglutoggriiopids3eledse)(e. qRedwing el akoncrenta ©f strees, avestraining
proteins of the Syntaxin famly (e.g., Syntaxini ) can
cdmelitionsgeinfuity pytrayraa] finfectibh guhflarmmatiohei fasting askes), t ageing,
facilitate their ubiquitination and

prBerEf%@S&'TR:’a‘I'J fRRRdeBAd CWQEE@@%W%O&@%‘ Mké Sor BMBhEE, ddncer,

Li L. Staring, a novel E3 ubiquitin-protein |igase
t
H%%@dséé%%@ %@?V%%%%%éfﬂ’e?’%%@%% ?&?ﬁﬁy@?& ftine MA,
t.ak K but h
GEOBGS e ERE SpRLT Brstdasie RedtealiE ety a”?on for
the ci rcunst ance that GLUT4 ex reSS| on in adi pocyt es

th?ssﬁ%r@s%as%"}c &”o?@é%@ngewn Z A 2&:%13@?,363@ Adtaix D,
YM GLUT4 expression in 3T3-L1 adi pocytes is repressed

Combpreit leaBoueh iMNi Biailiaodier ot Regulatipni ofhpristedlysis.o€urr Opin
cal pains. Ml Cell Endocrinol. 2005 Mar

Clin Nutr Metab Care. 2001 Jan;4(1):45-9; Wilkinson KD. Roles of
ubiquitinylation in proteolysis and cellular regulation. Annu Rev Nutr.
1995;15:161-89; Smith LL. Cytokine hypothesis of overtraining: a
physiological adaptation to excessive stress? Med Sci Sports Exerc. 2000
Feb;32(2):317-31; Jackman RW, Kandarian SC. The molecular basis of
skeletal muscle atrophy. Am J Physiol Cell Physiol. 2004 Oct;287(4):C834-43;
Mansoor O, Beaufrere B, Boirie Y, Ralliere C, Taillandier D, Aurousseau E,
Schoeffler P, Arnal M, Attaix D. Increased mRNA levels for components of the
lysosomal, Ca2+-activated, and ATP-ubiquitin-dependent proteolytic
pathways in skeletal muscle from head trauma patients. Proc Natl Acad Sci U
S A. 1996 Apr 2;93(7):2714-8).

The ability of insulin to inhibit the proteolytic activity of the

ubiquitin/proteasome complex is wide-ranging. First, insulin can decrease the
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3 1;232(1-2):37-45). Further to limting the general
activity of proteolytic nmechanisns responsible for
wore@chaes1aat abol i sm during and i nmedi ately fol | BOU/0g2@6/001110
exerci se bout, it would be advantageous to limt the

ubi qui tinati on and proteasone-dependent degradati on of

calwiptieoaictisity of thiel eroteasgmel mn inhitkitng iitsepeptidecd egradimgeaction
of the glucose transporter at the plasna nenbrane of

(DRUERWBHAI W Benpett RE! BlanidlFG& TR HReétEMAILItBE) et of insulin on
" maxi m zation of glucose influx in this tissue.
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si.gnal ing pat hways qf 4.he ATP-de ent . i

R PR Bk OTT! o BahPEl, 7253(40)24575-80)

_macronol ecul ar cytosolic nulti-catalytic conplex

Secaisbirswinenasobedn shevn tadgtesgse wih antdewprrarbate thaATP-
the major intracellular target of the antiproteolytic

depsmident obiquitiu(Ub) pathway akFthe Byrhet Ubranjugation{RkBerts RG,
Duckworth WC. Insulin inhibition of proteasone

Reédferyi CR, iGoddshis tTH e Bffect Bif oinbeim BipophpsotBEs dégradation in
1997 May 29; 234(3):671-4; Duckworth WC, Bennett RG

cUiA&d Hifthan MyddyledCtgr UNEhmagldst! 2003 00cR3RHORSENES Price

t hrough i nsul1n-degradi ng enzyne. Bi ochem Bi ophys Res

S G%%RJ\%W%%’ %ﬂ?o‘b‘l‘&%,; gﬁggﬁa @k”gﬁﬂé xRehilligdels, Mitch

I'nsul'in Its th
‘ i,quitin-dependent deqgradi ng actiyvi of t.he,26S
W s BT Beaesule fbm 950Bu88 3 the ATP-
Bennett RG. Fawcett J, Kruer MC,  Duckworth WC, Hame| .
dengndenty| YiayitnipEeteasemsr Rrateohytiss RalbaYi $Ydehemgehanism
on degradation of insulin by insulin-degrading
including gene transcription. J Clin Invest. 1996 Oct 15;98(8):1703-8; Mitch
WE, Bailey JL, Wang X, Jurkovitz C, Newby D, Price SR. Evaluation of
signals activating ubiquitin-proteasome proteolysis in a model of muscle
wasting. Am J Physiol. 1999 May;276(5 Pt 1):C1132-8) if, for example, the
biochemical mechanism that allows the marking of proteins destined for
degradation in order that they can be recognized and degraded by the 26S
proteasome (Lecker SH, Solomon V, Mitch WE, Goldberg AL. Muscle protein
breakdown and the critical role of the ubiquitin-proteasome pathway in normal
and disease states. J Nutr. 1999 Jan;129(1S Suppl):227S-237S). This anti-
catabolic action of insulin is particularly important when muscle protein
degradation is derived as a result of the effects of glucocorticoids for example,
e.g., during fasting, immobilization, and in conditions of extreme metabolic

stress (Lecker SH, Solomon V, Mitch WE, Goldberg AL. Muscle protein

breakdown and the critical role of the ubiquitin-proteasome pathway in normal
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enzynme. J Endocrinol. 2003 Jun;1 77(3):399-405). The
proteolytic activity of the ubiquitin/proteasone
weemwpled3tan be activated by: excessive cytoki Per/anzhos/001110
gl ucocorticoids release (e.g., during the occurrence
of stress, overtraining conditions, injury, trauna,
and tedaisenstatasf |JaNuet 1099 Jast 2o S Supp)):2878-pJ7S; Wing SS,

protracted critical illness, and wasting syndrones
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structive pu nonary di sease - |c man VH,

i
w ?"h%% s pIoRlye! E%s@%ﬁ%‘a%swfaﬁﬁ%%ﬁon and
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tproteol ysis. Curr Opin Cin Nutr Metab Care. 2001 Jan;
a @(rmemtlcmcb mwlma«ﬁ@ém KBF- |R6¢<Béceofth%|b¢’éﬁfﬁﬁ$'99l af iMAFPx, a
proteol ysis and cellular regulation. Annu Rev Nutr.
musels:shecific1JBdigaseiretuirdd fafymukdleatiophyt MAFTx afxpression is
overtraining: a physiol ogical adaptation to excessive

indlicas sevéed fdlds doppgt fastingand ir0Banyelsting2Jisedse states, as
Jackman RW Kandarian SC. The nol ecul ar basis of

s %c xpEHRfaritaldyigenne (é‘GFnéSWMSL@bk&eSH Bﬁdéé ®T, Navon
2004 t;, 287(4): 0834 43: Mansoor O Beaufrere

SR TS, AR B Ta—
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skel etal nuscle fromhead trauma pat lents rocC

5;Aparheski N @Ghiguka dodiglsiry 5@ 3gqldbeng Ak. K5F-1 sHanulaies myscle

of insulinto inhibit the proteolytic activity of the
growth by suppressing protein breakdown and expression of atrophy-related

ubiquitin ligases, atrogin-1 and MuRF1. Am J Physiol Endocrinol Metab. 2004
Oct;287(4).E591-601). This multifaceted action of insulin, in conjunction with
the downregulating action of amino acids on essential components of the Ub
system (Hamel FG, Fawcett J, Bennett RG, Duckworth WC. Control of
proteolysis: hormones, nutrients, and the changing role of the proteasome.
Curr Opin Clin Nutr Metab Care. 2004 May;7(3):255-8) ultimately reduces the
deleterious effects of excessive ATP-dependent Ub/proteasome complexing
on skeletal muscle mass and myofibrillar protein.

Experimental studies have demonstrated that ester bond-containing
polyphenols, such as EGCG and ECG catechins, at concentrations found in
the serum of green tea drinkers, and hydrolysable tannins, for example, tannic
acid (TA) or complex tannins, are potent specific inhibitors of the

chymotrypsin-like activity of the previously mentioned proteasome complex
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ubi qui tin/ proteasone conplex is w de-ranging. First,
insulin can decrease thecatalytic activity of the
wee@veadase by inhibiting its peptide-degradi NBCEHCARW®N001110
(Duckworth WC, Bennett RG Hanel FG A direct
i nhibitory effect of insulin on a cytosolic
bdih Qb &tk ahd inonvd E€Xasost Smitm DM, nBol iQP dEgterdiong-containing
enzyme and multicatalytic proteinase. J Biol Chem
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33(10): 861 7; Prl ce SR, Bai I ey JL, Wang X, Jurkow tz
plant a«igacénahlgks pmtﬁgswemﬁtmtv @@duedum anoplesis\ealestively in
wasting in insulinopenic rats results fromactivation
hwhan hemAT Bdd geamséormed, ibiufjniot harmpalcarehsonsdranmstareeidy celts. Int
pat hway by a nechani smi ncl udi ng gene transcription. J

J fdlMédVvZE03 DEBIAR(6X:879L879RiGH) S1 SHith BM Db @ IQMETannic acid
Bail ey JL, Wang X, Jurkovitz C, Newby D, Price SR

pdréAtly %hFB‘ﬁs Ofuntérdeal| Sf)ﬂﬁééé/cﬁﬁé NEcthitya! Lihér‘e@s@é %?ﬁsé}iﬁc-‘ Bax

proteolysis Iin a node muscl e wasti ng.

e)gﬂe\égél?h %ﬁog 9m%¥%s27é(15 zﬂes]c) aﬁa Ja%%ﬁﬁ%sé f 'CJr%re{hEmdemlol

em cal machan Fsm

B%aﬂiq“rk?%eéfee&@%bi O APl A e kb DAl akc 1SisER. Do

ﬁr ot easonme (Lecker SH, Solonon V, Mtch W, Col dberg
QR: . Dirgalcinbibition &f nther BhleydinpraieAsamRe Rathvay by cﬁséerobond-
t he ubi qui tin-proteasone pathway in normal and di sease

cantainiyg glkeerutea. palgpbedels ;iq 286adatedopith inaegsed expression of

This anticatabolic action of insulin is particularly
sterg) o Féuisitonf eslemestbindi@t piotein 2 and LDL receptor. Biochim
Biophys Acta. 2004 Jun 1;1682(1-3):1-10). The inhibition of said proteasome
by ester bond-containing catechins and TA results in an accumulation of the
inhibitor protein IkB-a, which, in turn, inhibits transcription factor nuclear
factor-kB (NF-kB) translocation to the nucleus, thereby preventing its
transcriptional activity and the accelerated activation of muscle protein
degradation (Langen RC, Schols AM, Kelders MC, Wouters EF, Janssen-
Heininger YM. Inflammatory cytokines inhibit myogenic differentiation through
activation of nuclear factor-kappaB. FASEB J. 2001 May;15(7):1169-80; Karin
M. The beginning of the end: lkappaB kinase (IKK) and NF-kappaB activation.
J Biol Chem. 1999 Sep 24;274(39):27339-42).

In addition, recent evidence suggests that plant extracts rich in EGCG

and ECG have the ability to improve post-prandial glucose metabolism in
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degradation is derived as a result of the effects of
gl ucocorticoids for exanple, e.g., during fasting,
w0 pawolddiBzat i on, and in conditions of extrene Per/abaiosb/001110
stress (Lecker SH, Solomon V, Mtch WE, Col dberg AL.
Muscl e protein breakdown and the critical role of the
hedlthyulhunane ravidearsiovads, pag welly they haverbean dshdvwsetsproduce an
states. J Nutr. 1999 Jan; 129(1S Suppl):227S-237S; W ng

artPhypérasclhic Eiedb @i anihal moaerasRdiabetes (Tsuneki H, Ishizuka
ubi qU| ti n prot ei n conjugates concomtant with the

I
M. Ae] éPJB"b\éﬁéélaéenerl@Fm%? Etatt eﬁféje?] f]?_%irg %ﬁ‘%lood

5t ar vat | on ‘and aftto rvation. Bioc

NI AN T (ieBERt TEE bR RS, ang on
O S BPRISET Mbelts«%@%@én%?&m&i?%a&e s ae:
fasting and in nan)é@.ewastl ng di sease states, as shown

Wajtner-bewi Mint Wang, mitalivBK, | NawenosM, Geajier DK.
RT, Navon A, Col dberg AL. Atrogln 1, a

Epyaiibeateprinidallatd;-doconstitueng iofl greeghten, esgressasetieplatid glgcose
nmuscl e atrophy. Proc Natl Acad Sci US A 2001 Dec 4,

pRiudhon. 4B Bhefdcizeok Xdp CPo2uRE38): 3493340 9Ghida H,
Gol dberg AL. | G-I stlrrul ates nuscle grow h by

Fé@%%ﬁ&?"ﬁg A fdg f ededQny #Nnd saxBkBard OH Of-laswlrjnoéo T,

rel ate |qU|t|nI|gases atrogin-1

Phy, n 0,

KM 1o Mgty Sior bl urp BB cteat oseitys potvemerts i
insulin, i onj ynction h t he, downregul ati ng .acti

medulgtioRo %f{;l dﬁ“‘"é%%een%'g%’kecéﬁmn@ ofs‘fqpéegﬁion of " the
system ( Hanel FG Fawcett J, Bennett RG Duc
adipagenesisfrelgtest drangsiigtiom dactarse sBiofaaterise R0H4; %a(a 4)h1e35 40).
changing role of the proteasone. Curr Opin din Nutr
ERS@@mNGEEG dai/ativay haye)hezbbsidwnilta enbardeyinsatinowmtabolism
t he
by selective stimulation of GLUT4 translocation to skeletal muscle plasma
membrane, selective enhancement of glycogenesis in skeletal muscles,
simultaneous downregulation of GLUT4 translocation to adipose cells
membrane, and reduced expression/activity of adipogenesis-related
transcription factors (therefore preventing the utilization of glucose for
lipogenic purposes) (Ashida H, Furuyashiki T, Nagayasu H, Bessho H,
Sakakibara H, Hashimoto T, Kanazawa K. Anti-obesity actions of green tea:
possible involvements in modulation of the glucose uptake system and
suppression of the adipogenesis-related transcription factors. Biofactors.
2004;22(1-4):135-40).

During inflammation, sepsis, infection, excessive physical stress,

chronic illness and in aging, plasma and tissue concentrations of essential
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del eterious effects of excessive ATP-dependent
Ub/ pr ot easone conpl exi ng on skel etal nuscle nmass and

wonp@iobridd | ar protein. Experinental studies haR@T/CA2006/001110
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inftamanatorytdyéoldres) mrivicippllydhose af the tmeorsne@osis factor-a (TNF-
hydrol ysabl e tanni ns, for exanple, tannic acid (TA) or
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musaceas_pl ant extract inhibits proteasone activity
Netget R @iy, d6pHSsiKill M1 EoopeelBMi Effaghahintense eaactise on

transforned, but not normal and non-transformed., cells
inflammatary cytakineX0868d Growl2 (rfE)diftdss Biraddlestént Bovist PeMdtrics.
Dou QP. Tannic acid potently inhibits tunor cell

2002t ER3ATE(HBI MY, Y ExCOSHIRASPRFRL /caténBatiof X §184A1: and
and i nduces G 1 arrest and apoptosis. Cancer Epidem ol

B . ¢, P - 11.0(.20).: 3- 8 K .
OBt g b o Sl S Wil cvns
i QuiLt i.n- h . t cqnt al ni n

AR o Rt S RISt
i I t - bi ndi

R, 183um ot Dy asearfeks i drairaedl olsnse. At sometetiopic

Jun 1;1682(1-3):1-10). The inhibition of said

hprrapRes o IBxaswier Giomdb cbiermonengndal@EHi rdistaniedr Aprotein

results in an accunul ation of the
balance, loss of muscle protein stores, systemic inflammation and

compromised immune functions (Smith LL. Cytokine hypothesis of
overtraining: a physiological adaptation to excessive stress? Med Sci Sports
Exerc. 2000 Feb;32(2):317-31; Steinacker JM, Lormes W, Reissnecker S, Liu
Y. New aspects of the hormone and cytokine response to training. Eur J Appl
Physiol. 2004 Apr;91(4):382-91).

Numerous lines of evidence support the role of TNF-a as a prominent
mediator of accelerated skeletal muscle protein degradation (cachexia) and
declined insulin sensitivity as seen in severe inflammatory conditions, chronic
wasting syndromes, aging, diabetes and obesity (Steinacker JM, Lormes W,
Reissnecker S, Liu Y. New aspects of the hormone and cytokine response to
training. Eur J Appl Physiol. 2004 Apr;91(4):382-91; Lang CH, Hong-Brown L,

Frost RA. Cytokine inhibition of JAK-STAT signaling: a new mechanism of
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i nhi bitor protein |kb-a, which, in turn, inhibits
transcription factor nuclear factor-kb (NF-kb)

W e@n®basati on to the nucl eus, thereby preventP@CAL®6/001110
transcriptional activity and the accel erated
activation of nuscle protein degradation (Langen RC,

grestib |l hormionekesséarceMPedidto Naphrel- 2008 1dae20(3H8D 6+ 12y d€irwan
YM Inflamatory cytokines inhibit myogenic

JR Krighea IRK] 9VedvaroalghDat tiguahi IoP, BvanpsiovgaHuman aging is
fact or - kappaB FASEB J. 2001 May; 15(7) 1169- 80;

a c'n%le&/l HeaE@r%Hnﬁ"NFgathat Beodiitgion! Hﬁﬂ@ﬁ?ﬂ{ﬁ%}g%erg& and

IKK an aB activation. J Biol
27339 | d .
i ieg%t?aﬁ%l %ff””vsxq' el MeRb oy PHCEREBNE) 157
abi | r andi | ucose

%eﬁa@mﬁwﬁﬁqél G e B A 28 TP L8585 e in obesiiyyand
~have been shown to produce an anti-hyperglycemc
ingplireegsistanegi hintermdded s1999 duB40&s:62tstheki H,

| shizuka M Terasawa M W JB, Sasaoka T, Kinura

Ef f elet afertyaieiny, t ercessive aodsdgku posdudtione lof aru}irfﬁlaninmtory
proteom c patterns in diabetic (db/db) mce and on

c bkiﬁ@§€foff@ké‘¢b@|é | L-hpadridh YNFPIgRmIucEda giolke state
%004 Aug 26; 18%1?/\&I t ngr- Law ME, Wang XL, Rﬁg\?v BK,

H@%Fteﬁ%ed W’\@@?a% i GERE Ry St cofRbASHh ! frPEEGRASed release of

ate, a’constituent of reen tea, repr esses epatic

SR O s P AR ReP T S L o

RSARos h STAE RS e oS BL dlpeﬁgnbéeexcesswe stress?
i nvol venents_in nodul ation of the %I ucose uptake

Megls BeinSards sxgrice 2808nF e; 320 3d-pbg Stainacker oMt bgrmes W,

transcription factors. Biofactors. 2004;22(1 -4):
ReBSndfRer S, Liu Y. New aspects of the hormone and cytokine response to

training. Eur J Appl Physiol. 2004 Apr;91(4):382-91). This circumstance
results in depressed turnover of contractile proteins, decreased skeletal
muscle mass, and reduced satellite cell activity in relation to replacing
degenerated myofibers (Steinacker JM, Lormes W, Reissnecker S, Liu Y.
New aspects of the hormone and cytokine response to training. Eur J Appl
Physiol. 2004 Apr;91(4):382-91). It would be therefore advantageous to
prevent and/or limit the catabolically deleterious effects of TNF-a.

Recent evidence shows decreased NF-kB activation through the oral
administration of the antioxidant N-acetylcysteine (NAC) as well as through
the action of the carotenoid astaxanthin on nuclear translocation of NF-kf
during inflammation and infection, following administration (Lee SJ, Bai SK,

lLee KS, Namkoong S, Na HJ, Ha KS, Han JA, Yim SV, Chang K, Kwon YG,
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adl pogenesi s-rel ated transcription fac

agijvatian: drerlegkin b, ggi{ej:euym q?,gnq(jgterqgﬂu;q{gadhesmn molecule-1
i nflammati on, sepsis, infection, excessive physical

expression iotpatients With reepsisar(erit ﬁa@gMﬁgi 2003 Nav; el 1):2574-8).
ti ssue concentrations of essentialinflammtory

Thigtraly saggesirthacagtakanthirnase NXC t prebablycduentecthesi antioxidant
factor-a (TNF- a) and interleukin-1 b (IL-1 b)

aGHRS! ﬁwﬂav&&hel iARIRRTEOIIT PRI el dtid ChRbASMVE. muscle cells
Lis Yang YH, |ssekutz A Hickey M. TNF

I d
R gt edie rok] Soner ) omapte
agtglﬁﬁlgﬁ Lﬁsrg %Qgégglﬁenqﬂ Bore: d |gr?ﬂf ﬁ(K I%C iﬁ%nﬁﬁlﬁ’ll@-afﬁggf’radation
GRS sl el 55 s innBleane S e icHBLsn TR ik .
Ped| atrics. 2002 Cct;1 10(4):681-9). Excessive TNF-a
Cbengelit rwoRNYGn Leeasit, dim iMs Astaxanthinaingdits nitric oxide

del eterious cycle of catabolic and degradative events
production and inflammatory gene expression by suppressing I(kappa)B

kinase-dependent NF-kappaB activation. Mol Cells. 2003 Aug 31;16(1):97-
105; Paterson RL, Galley HF, Webster NR. The effect of N-acetylcysteine on
nuclear factor-kappa B activation, interleukin-6, interleukin-8, and intercellular
adhesion molecule-1 expression in patients with sepsis. Crit Care Med. 2003
Nov;31(11):2574-8).

The inhibitory action of EGCG, EGC, ECG, EC, and GCG, and/or
tannic acids, singularly or in combination, complemented by the supporting
action of astaxanthin and NAC, on the activation of NF-kf -mediated signaling
may reduce skeletal muscle protein breakdown in the occurrence of elevated
TNF-a release as seen in response to inflammation, sepsis, infection,

excessive physical stress, chronic illness, and in aging.
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training. Eur J Appl Physiol. 2004 Apr;91(4):382-91 ;
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of JAK- STAT signaling: a new nechani sm of growth
CE%t e resistance. Pediatr Nephrol. 2005 Mar;
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Fig, I, Creanue sloucture,

Creatine is a naturally occurring amino acid derived from the amino
acids glycine, arginine, and methionine. It is readily found in meat and fish
and it is also synthesized by humans. The main role of creatine is as a fuel
renewal source in muscle. About 65% of creatine is stored in muscle as
Phosphocreatine (creatine bound to a phosphate molecule) (Casey A,
Constantin-Teodosiu D, Howell S, Hultman E, Greenhaff PL. Metabolic
response of type | and Il muscle fibers during repeated bouts of maximal
exercise in humans. Am J Physiol. 1996 Jul;271(1 Pt 1):E38-43). Muscle
contractions are fueled by the dephosphorylation of adenosine triphosphate
(ATP) to produce adenosine diphosphate (ADP). Without a mechanism to
replenish ATP stores, ATP would be totally consumed in 1-2 seconds (Casey
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I n overtraining, excessive nuscle production of
pro-inflammatory cytokines for exanple, e.g. IL-1 Db
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by exerci se-induced hypercortisolismand decreased
rel ease of somatotropic hornones such as, for exanple,
A| GreéniaBhPLhDbks diatankeneatihg sopplesientatioroplayta al@imgkeletal
a physi ol ogi cal adaptation to excessive stress? Med
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cell activity in relation to replacing degenerated

carydia HEed I SPUNSeaLREY COMragtinnse Mg Raiesonds fr exgreisey the
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musalencageerittations Api Phespkoweating aroppby @lhapt §82 ¢Gajtanos
. It would be therefore advantageous to prevent and/or
Ga, illiame CatBuudlis ¢, | BradkseSeHumsn ahisdé smefabbliEmaduring
Recent evi dence shows decreased NF-kb activation

intdAHERt fnBRind4IadxerEi8E N ﬁﬁmﬂr@@mf199@%&?75@2}':)@'@9.) as it is

N-acetyl cysteine (NAC) as well" as through the action
ofha B PEORRAERC AT CHATIL b RS SRR SRR
A g R S

Kim YM_ Astaxanthin inhibits nitric oxide productiagn
HyRenamE| Efenationyofgeneatiag dp desting apd exaspised Jnugcle of normal

| (kappa) B ki nase- dependent NF- kappaB activation. Mol
s@ajetts. by @dsatiney s@ppletr@niatioro CliroSci Hanrwt)s AAIRIS erGaB(39)367-
72§,and increase the resynthesis of Phosphocreatine within 2 minutes of
recovery following exercise (Greenhaff PL, Bodin K, Soderlund K, Hultman E.
Effect of oral creatine supplementation on skeletal muscle phosphocreatine
resynthesis. Am J Physiol. 1994 May;266(5 Pt 1):E725-30.).

In the early 1990's it was first clinically demonstrated that supplemental
Creatine can improve strength and reduce fatigue (Greenhaff PL, Casey A,
Short AH, Harris R, Soderlund K, Hultman E. Influence of oral creatine
supplementation of muscle torque during repeated bouts of maximal voluntary
exercise in man. Clin Sci (Lond). 1993 May;84(5):565-71.). Resistance
training with Creatine supplementation increased strength and fat-free mass
over a placebo in sedentary females (Vandenberghe K, Goris M, Van Hecke

P, Van Leemputte M, Vangerven L, Hespel P. Long-term creatine intake is

beneficial to muscle performance during resistance training. J Appl Physiol.
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Webster NR The effect of N-acetyl cystei ne on nucl ear
factor-kappa B activation, interleukin-6,
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expression in patients with sepsis. Cit Care Md.
2003 Nov; 31(1 1):2574-8). This may suggest that
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activity, may favor the inhibition of TNF-a-nedi ated
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Cells. 2003 Aug 3 1;16(1): 97 105; Paterson RL, Galley

shqpvn @ lirgreaseyrRiustie fiber etassciectionakargaciMalel 48, &uncan ND,
nucl ear factor-kappa B activation, interleukin-6,

Maatettil SAkiStafon &Sl Potukiare M ulGomerl dsi BearsoheDR, eFitk WJ,
expression in patients with sepsis. Cit Care Md.

Ked&ReMNow 31 0brfbimaRdd - 8hd Tesdidhfibért osdamstior ©f creatine
EGCG EGC, ECG EC, and GCG and/ or tannic acids,

s Jﬂp@h‘x' @fét%n%nd ReSf Ing8 t aamﬁg w%eﬂsgxng@em 1999

porting action o axant h

Qi dARER N‘:Vbqué%%e%%Eﬁ%@ﬂﬁ”?ﬁ%%&”ﬁ%@%&?%% ofpoth

el evated TNF-a rel ease as seen in response
MaiRs aRfdentile isdperaved Ry ééﬂp!ﬁme'étﬁg gptne ,sﬁwpeabky MA,

stress, chronic illness, and in aging. Wthout w shing
MasLeenamuBB. brediiser ynonahydeatae sepplemsntatiosy arthances high-

intensity exercise performance in males and females. Int J Sport Nutr Exerc
Metab. 2000 Dec;10(4):452-63.). It has been suggested that Creatine
supplementation may also benefit individuals suffering from muscle dystrophy
disorders by reducing muscle loss (Walter MC, Lochmuller H, Reilich P,
Klopstock T, Huber R, Hartard M, Hennig M, Pongratz D, Muller-Felber W.
Creatine monohydrate in muscular dystrophies: A double-blind, placebo-
controlled clinical study. Neurology. 2000 May 9;54(9):1848-50.).
Furthermore, there is also evidence that Creatine may confer antioxidant
properties (Lawler JM, Barnes WS, Wu G, Song W, Demaree S. Direct
antioxidant properties of creatine. Biochem Biophys Res Commun. 2002 Jan
11;290(1):47-52.; Sestili P, Martinelli C, Bravi G, Piccoli G, Curci R, Battistelli
M, Falcieri E, Agostini D, Gioacchini AM, Stocchi V. Creatine supplementation

affords cytoprotection in oxidatively injured cultured mammalian cells via
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main role of creatine is as a fuel renewal source in
carbobydratermtich 8&Yohe rejatest toriecieased dnsidini epnegalption{Green

Phosphocreati ne (creatine bound to a phosphate
AbpHettolae) E ( Masdpnadld 180 18avaeit DA; TGarboisydrat®, ingestidn aBgments

Hul t man E, Greenhaff PL. Metabolic response of type |

sidlétal Imisge! Grehtifer Sccliviviaghr *RRIRGE Brdatinks s@plementation in
exercise in humans. AmJ Physiol. 1996 Jul;271(1 Pt

PLeFECATE) RS RO Be Rl e, cose
o 45T AR 15 L BRSE Fab A 381 stmuistes by
AN SRS R A
insgerl‘\%t?llast cell line. Mol Cell Biochem. 1996 May 24;158(2):179-88.). As
such, the ingestion of Creatine combined with a carboﬁydrate is
recommended. Furthermore, it may also be beneficial to include protein at the
time of Creatine ingestion (Steenge GR, Simpson EJ, Greenhaff PL. Protein-
and carbohydrate-induced augmentation of whole body creatine retention in
humans. J Appl Physiol. 2000 Sep;89(3):1165-71.).

Additionally, preliminary investigation supports a role for oral creatine
supplementation in affording neuroprotection within a variety of experimental
neurological disease models, including amyotrophic lateral sclerosis (ALS),
Huntington’s (HD) and Parkinson’s (PD) diseases, as well as in the prevention
of ischemic brain injury in patients at high risk of stroke (Klivenyi P, Ferrante
RJ, Matthews RT, Bogdanov MB, Klein AM, Andreassen OA, Mueller G,

Wermer M, Kaddurah-Daouk R, Beal MF. Neuroprotective effects of creatine

in a transgenic animal model of amyotrophic lateral sclerosis. Nat Med. 1999
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nmuscl e netabolismand performance? AmJ Cdin Nutr.
2000 Aug; 72(2 Suppl):607S-1 7S.). Phosphocreatine
W@ 20wees1d3s a nmaj or source of phosphat e wher ei NnPGIDPAR®6/001110
able to bind said phosphate to re-generate to form ATP
whi ch can be used in subsequent contractions. After 6
Maeb03)d3 650 eMatthews ,RT,hNéamu & cUenkins 86\ tkatanie RLHfRosen BR,
Phosphocreati ne drop by al nost 50% ( Gai t anos GC,

Ki¥diiahtBaduk BRODBEaIL IF Brie@lrspiotetiiverreffaess!| 6f creatine and
met abolismduring intermttent maxi mal exercise. J

cyoitreBINS irpiqjgi'a? %Efod%’rlg b?%ihgfb%@di)se%e.i gliseﬁ[)de%ﬁ.q doB Jan

regenerate eatl ne supplenmentati on

1%@%%? Feifiple ' ARERE RN KO HenhSBhTnbegolE A
. , . . |
5 KipByeles By Kubie: k. SsapuabTRaR o, BremciscM L Brd) . MF
1992 Sep;.83(3%: 367- 74.) and increase the resynthesis
Netrapotestive r eliectse ofi creating rinng deanggenic omepge model  of
follow ng exercise (Geenhaff PL, Bodin K, Soderlund

Hidntimgtohisedis€asdf f Bleuradci.02G00 dueats; 26( 12upp8e97nSatlivan PG,
on skel etal nuscle phosphocreatine resynthesis. AmJ

GBiyeyi fb, MARSNMANP, 266K ST BW L)Distadp st@plemérit Erfeatinarprstects

1990's it was first clinically denpnstrated that
oGAFBLEATR. pOITUAE AFNCGRL MBEeeaple) B abseLi,
1o FUATHE Ly USSR o BBl oI SHE B ot o
oV Py ML b 08, bl B P haton
nf%faa;te;s géu?mlﬂg@?g{e%rtrigﬂtir? tc:ie(lgenbrialnicsrc;ﬁgrsl":iae:\j insEnrigggj Rle%pgsci. 2004 Jun
30;24(26):5909-12). According to some authors, this circumstance is
indicative of a close correlation between the functional capacity of the creatine
15  kinase/phosphocreatine/creatine system and proper brain function (Wyss M,
Schulze A. Health implications of creatine: can oral creatine supplementation
protect against neurological and atherosclerotic disease? Neuroscience.
2002;112(2):243-60). The animal evidence is corroborated by preliminary
human studies showing the beneficial effects of oral creatine monohydrate at
20 significantly increasing high-intensity strength in patients suffering from
neuromuscular disease and mitochondrial cytopathies (Tarnopolsky M, Martin
J. Creatine monohydrate increases strength in patients with neuromuscular
disease. Neurology. 1999 Mar 10;52(4):854-7; Tarnopoisky MA, Mahoney DJ,
Vajsar J, Rodriguez C, Doherty TJ, Roy BD, Biggar D. Creatine monohydrate

25 enhances strength and body composition in Duchenne muscular dystrophy.
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over a placebo in sedentary femal es (Vandenberghe K,

Goris M Van Hecke P, Van Leenputte M Vangerven L,
woe®peb61B5 Long-term creatine i ntake i s benefi BAHICARWM6/001110

muscl e performance during resistance training. J Appl

Physi ol . 1997 Dec; 83(6):2055-63.) as well as in male
Neviselogy! 204 eMay KRE|62610)RE 7 Fér r Earropdisky | BN Moy BD,

Gindstaff P, Plisk S, Reinardy J, Cantler E, Al nmada
MelcDdrald R Af rarideniized; SompdIRIIE Bzt bOBredtinBOMdnohydrate in

conposi tion, strength, and sprint perfornmance. Med" Sci
PSRENtsS EXieN C. n%%%%oﬂnaﬂéﬁo(éytbgétﬁ]&? U$L8IYINRB. 01997

: ; )M
i ncreasing | ean mass and stre Crea

' Q. Lncrease muscle. .
DBl AP IS O e Bt AR BN el MGl R i force in
ti, SA, St n_RS, Putukjan M Conez AL, Pearson
ABR’ Baliits Mzt Baigarnbr 1 o apke Ranbionaisst Eaplaserl, De
adaptations to creatine suppl enentation and heavy _
ArpgicaRe CaligarhiMig Effests ot icrepline supplanentation dugxetcise
(8):1 147-56.). Moreover, high-intensity exercise

pedofmoanaencandf niscularal stengtid  fremamyotrsphicpriateesl bsclerosis:
suppl enental Creatine (Tarnopol sky MA, MacLennan DP.

palieshanye resutishyH éeros .Gl @oent @t 016:890@N2R$39-44). Current
hi ghi ntensity exerci se performance in nmal es and

b i st by BB b i

mn%p\te ' al.so nefif,. Lndividuglg suffering, .
e?r omeﬁusc gé%gés}?r g%hyééi stg'?d%% sétst/)m?ét&&i(ﬁg??ﬁjsr@ft%iho_rr%”al
Rej | i , . Kl opst oc ,
n{gﬁﬂiﬁgé\ﬁkﬁﬁt{oﬁc@}ﬁo@gﬁkﬁéhﬁ’ gsﬁ@,eléf(g Igplder l\/ﬁ) Koretsky AP,
Il | er-Fel ber W Creatine nonohydrate in nmuscular
B%@&"@o@ri Sallimansudl- e Thei frle pf ereptivenkingse e inhibition of
clinical study. Neurology. 2000 May 9;54(9):1
miagh@udrial permeability transition. FEBS Lett. 1997 Sep 8;414(2):253-7;
Wyss M, Kaddurah-Daouk R. Creatine and creatinine metabolism. Physiol
Rev. 2000 Jul;80(3):1107-213). It is therefore believed that creatine improves
the overall bioenergetic status of the cell, making it more resistant to injury
(Zhu S, Li M, Figueroa BE, Liu A, Stavrovskaya IG, Pasinelli P, Beal MF,
Brown RH Jr, Kristal BS, Ferrante RJ, Friedlander RM. Prophylactic creatine
administration mediates neuroprotection in cerebral ischemia in mice. J
Neurosci. 2004 Jun 30;24(26):5909-12; Wyss M, Kaddurah-Daouk R.
Creatine and creatinine metabolism. Physiol Rev. 2000 Jul;80(3):1 107-213).
As used herein, a serving of the supplement comprises from about 0.1
to 10 g of creatine. A serving of the supplement, according to various

embodiments comprises about 5 g of creatine per serving. In addition to, or in

alternative embodiments, a serving of the supplement comprises from about
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Furthernore, there is also evidence that Creati ne may
confer antioxidant properties (Lawer JM Barnes W5,
wOeoGeosdang W Demaree S. Direct antioxi dant pPOPEARG06801110
of creatine. Biochem Bi ophys Res Commun. 2002 Jan 11;
290(1 ):47-52.; Sestili P, Martinelli C, Bravi G

0.Pi cogl fo Gbodtir t00GNgBaf t Ceeatirol-Qvphésprater iA Eserving of the
Agostini D, G oacchini AM Stocchi V. Creatine

sypHeheRe Haebrding ab T @ntlsodivedry 8heabifelr,i & et BRtH Welgyeater
injured cultured mammal i an cel I s vi adi rect ant i oxi dant

d%g g)\éiaggfngg%)%n%}mﬁbcatﬁm'4swﬁt&% phosiptl'late Jn a fifth

erel n the afnti oxi ant aCtIV

er l e
ehifidiafe pef I EFEUERE BT Bl € SRIRIElhy SSodment
i mproved with up to 60Q%i ncrease icie I ou
ER GO 6 SR OO STPPUER OICBBHY: cobl et gy sixth
be related to increased insulin concentration (G een
embodimgntrad thepregend sneindon Avhichvig skt forth icgreatey detailbelow,
i ngestion augnents skel etal nuscle creatine
a aserviny | eft then sdpplentent rmay i comprigep laboeihtéd0i o1y ioh Creatinol-O-
humans. Am J Physiol. 1996 Nov; 271(5 Pt 1):E821-6.).

piadgHags nore, gl ucose and Creatine uptake by nuscle
cells has been shown to be stinulated by insulin

Radda GK. regul ation of total
G&Pgatl ne c ntentﬁr? a nmyoblast cell line. Ml Cell

g TS EBFMEER. it dish o TS plant SolyER LBV Soeen
GG s s AL i BB AR,
(Steenge GR, Sinpson EJ, Geenhaff PL. Proteinand
thed OhoMy Wi dueAmd&@b@@g Heed histerically aghan @dgptpgenic herb. It

creatine retention in
is traditionally used for illness-prevention and its therapeutic qualities by way

of conferring antioxidant properties. One of the main active constituents of
Gynostemma pentaphyllum are the dammarane-type saponins, or
gypenosides.

More that 100 dammarane saponines have been characterized.
Gynostemma pentaphyllum and Panax ginseng share several of these
gypenosides (Megalli S, Aktan F, Davies NM, Roufogalis BD.
Phytopreventative anti-hyperlipidemic effects of gynostemma pentaphyllum in
rats. J Pharm Pharm Sci. 2005 Sep 16;8(3):507-15.). A specific gypenoside,
namely phanoside, has demonstrated a potent insulin-releasing activity.
Phanoside has insulin-releasing activity which is able to effect glucose
metabolism (Norberg A, Hoa NK, Liepinsh E, Van Phan D, Thuan ND,

Jornvall H, Sillard R, Ostenson CG. A novel insulin-releasing substance,
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humans. J Appl Physiol. 2000 Sep;89(3):1 165-71 .).
Additionally, prelimnary investigation supports a

WO 2002/066a85 or al creati ne suppl ementation in af f BETCAZ06/001110

neuroprotection within a variety of experinental
neur ol ogi cal di sease nodel s, including anyotrophic
phaneside, foimethesilant Bi)sterinma pegtaphyburcHD)BieINGhem. 2004 Oct
Par ki nson's (PD) diseases, as well as in the

1[E7N 4014 186107 )i SEOERrendtBal thel HfdY b HIRYdRS
ﬁ% r’isk of s?trolie (KIivenyie P, I%rran@gé F?Ss'ﬂiei/aﬁ hgwgose

. ' . . p . ler .G .
nEonSRea0 Bt 1) S @Merdd g W8 iRl roMisl il oxice
905 36 BpfreShE Al oihBoo if JoARChExEbeero shimp, 1o increase
oSS eaiaciseeinshihdeipaRe INOTAETR, AStia NI, Liepinsh E. van Phan

Neur oprotective effects of creatine and cycl ocreatine

Di T haanniP, doceviadl idf Silland iRgDstensodi GBagenovelNasulirsleasing
1998 Jan 1; 18(1 ):1 56-63; Ferrante RJ, Andreassen

s@Wstadesk phandide Dédeodhe PlankKueynestemnta pelapmalud J Biol
Kaddur ah- Daouk R, Hersch SM Beal M. I\Ieuroprolt ec%nl ve
CabhE 2094 ctCr;220(408:41B6 8- 7 TRRREEMA XSStéIFiﬁg&JA,O ers PR.
Hunti ngton's di scégZe. J Neurosci . ZOBE)[}()) Jun 157 I\/Py

(A:2) +4389-97: j P el 19!

TR SRR 0TS BB BT e v
' ' (0 .in . rol . V;
GRAPE A S Bl e il . 1980 LR EBa58-65; Nawdta M,

Stavrovskaya |G Pasinelli P, Beal M-, Brown RH Jr,
YRela - dxndgsTinplogys Aitdc RYIdermedisiteth insulirmecretiaphipl respoase to

creatine adm nistration nmedi ates neuroprotection in
citrallisprimlisletsegtartelsi Pamdreas. 20080cH2(3):200018.)lun  30;

24(26):5909-12). According to sone authors, this

ci r cAsuisaddterem, a serving of the supplement comprises from about 0.1
mg to 1,200 mg of Gynostemma pentaphyllum comprising Gypenosides
and/or Phanoside or derivatives thereof. A serving of the supplement,
according to embodiments one to four, as set forth in greater detail below,
may comprise about 500 mg of Gypenosides and/or Phanosides. In a fifth
embodiment, as set forth in greater detail below, a serving of the supplement
may comprise about 700 mg of Gypenosides and/or Phanosides. Still further,
in a sixth embodiment of the present invention, which is set forth in greater
detail below, a serving of the supplement may comprise about 1,000 mg of
Gypenosides and/or Phanosides.
N-acetyl cysteine

N-acetyl cysteine (NAC), a naturally-occurring derivative of the amino

acid cysteine, is produced in the body. It is found in many foods and is also
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i ndi cative of a close correlation between the

functional capacity of the creatine
whrevasaediphosphocreat i ne/ creati ne system and prBEECA2006/001110

brain function (Wss M Schulze A. Health inplications

of creatine: can oral creatine supplenmentation protect
aadatemstedieyriol thgi cahversibnavheysteaie totglatathiseas E@rthermore,

Neur osci ence. 2002;1 12(2):243-60). The ani nal

NRG q@”%uﬁﬁt aer behRefittes mone! systemr ushaRRAnGoXEaRS The
showi ng the beneficial effects of oral creatine

cmg%ﬂhﬂ&j@{ ot QAL | Is%@%er'fxné ng ﬂ?es'%gily@ngsc lﬁ?%eé}ﬁfo&ﬁﬁant

stren t lents n rom neu

ease and och rial to ies
oA Sy Perte B S o € Ml (L8 G8 RA itz R
patients w th neuragnuscul ar d| sease. Neurol og% 1999
%atm@?%@m)'mwe functies GTreg YN WA, Saga *ERByNeY: 59} 298 600).
J, Rodriguez C, Doherty TJ, Roy BD, Biggar D. Creatine
Moseaverd italnas @aaarsimvrsmarigm @ndamaizlq af geplevighing depleted
Duchenne nuscul ar dystrophy. Neurol ogy. 2004 May 25;

gh4dthidne 1&VElL- dssotiated iths KyV fecory (BB, Rddes B@)alaretsRy MD,
A random zed, controlled trial of creatine nonohydrate

D'uBspael eRbédévefrth ARGERRAT IVt GrEEAPAL NMRR DUYPaRNabe N,
Nerve. 1997 Dec; 20(12):1 502-9), and at tenporarily

”@Bé‘é@?%! 0 TR4 e Pe?é’%%'{eoﬁd ot Vil LS Roarks D.
HemRtetrida: Marrearem b %ecs@cfvsfqt@%%ép EREPRautetpione in
strength in an&otropm c lateral sclerosis: prelimnary

Hi¥ énfiegtion. FuteleBn Inast. 205810k:30(18):93829)2) - 139- 44)

Current hypot heses of the mechani sns of

cr eafsneseaoehiéraired senvingpeithecsuppiernent cateprisewaitermdabout 0.1

energy storage, as well as stabilization of the
my t0 ¢ j0D0dhigadf N-acetyl cysteine. A serving of the supplement, according
to embodiments one to five, as set forth in greater detail below, may
comprise about 500 mg of N-acetyl cysteine. In a sixth embodiment, as set

forth in greater detail below, a serving of the supplement may comprise about

600 mg of N-acetyl cysteine.

Epigallocatechin Gallate

Epigallocatechin gallate (ECGC), which makes up 10-50% of the total
catechins, is a member of the active Catechin polyphenol family of Green
Tea, also comprising Epicatechin Gallate (ECG) and Tannic Acid. (Kao YH,
Hiipakka RA, Liao S. Modulation of endocrine systems and food intake by
green tea epigallocatechin gallate. Endocrinology. 2000 Mar;141(3):980-7).

EGCG displays potent antioxidant activity as shown by laboratory tests. It has
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menbrane transition pore (O Gorman E, Beutner G

Dol der M Koretsky AP, Brdiczka D, Wllimann T. The
WO odog/0efi3Tr eat i ne ki nase in inhibition of mtoptaodzi0ai01110

permeability transition. FEBS Lett. 1997 Sep 8;

414(2):253-7;, Wss M Kaddurah-Daouk R Creatine and
beg¢re ahown e beegrehtdrithan niimysothler Reli-e280lshadl ariivkiRlants such

107-213). It is therefore believed that creatine

a$ "PR&MAS G BAd WRInGh| E QPIRN SR eitScisdral AS M@‘notnhSRc Pillai CA,
making it nore resistant to injury (Zhu S,

STAL, o Shaa 00| o 6 oo
Bl SRR PO 0, e 75

Neur oscj 2004 Jun 30; 24(26)_: 5909- /I
MRERRNET o MiPaRS FRArUstFative of fereenctad ﬁ%@ctﬁéwabaﬁ%@@ and
Physi ol Rev. 2000 Jul;80(3):1 107-213). As used
other ecatechinse havegbeen t slkown pjsideisens capigr inosease dm plasma
about 0.1 to 10 g of creatine. A serving of the
astigd ante rdctivitg c (Bdhrig tIB, v8rzetousYE b Sthairents, chomlinses B.
about 5 g of creatine per serving. In addition to, or

CbRs@hbl6R3F igysere fERPEh RN BpidineAsaseNig p'-lésﬁqa%ntlomdant power
suppl enment corrprl ses fromabout0.1 ng to about | OO0y

Eu%@' o : wbébgs%@bgméﬁ)éggwlm id tiRewa SIAR ugﬁ@ir&nue to

accord| n ment four, as set

reater tall bel Nols) IS ut. of , o .
A A heCShE s SRR il 5 Fig8ut findings
forth in greater detai el ow, servi n% t he
ogg{@gnéﬁ@ ,qxtrﬁﬁg,ABgﬁrg Ep(g@eS@(g\gitlt%@@vﬁg fep the treatment of obesity.
Creatinol - O phosphate. Still further, in a sixth
Phytootdieine. 2602 HanX £:2-8t Dutioe MG.oRurelis, dRohrer BeGirardier L,

forth in greater detail below, a serving of the
MamgpNe Fatiii Me@haatng P, Yandbonand€QJ. rBfficdcy of a green tea extract

Creati nol - Ophosphat e.
rich in catechin polyphenols and caffeine in increasing 24-h energy
expenditure and fat oxidation in humans. Am J Clin Nutr. 1999
Dec;70(6):1040-5).

As used herein, a serving of the dietary supplement comprises a
source of EGCG, ECG, and/or Tannic Acid, wherein the supplement comprise
from about 0.1 mg to about 1,000mg for each of said EGCG, ECG, and
Tannic Acid individually. In combination, according to various embodiments
of the present invention, the total EGCG, ECG, and Tannic acid content of a
serving comprises from about 0.1 mg to about 1,600 mg. A serving of the

supplement, according to embodiments one to four, as set forth in greater

detail below, may comprise about 250 mg of EGCG. In the fifth and sixth
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Gypenosi des (phanosi de) Many chem cal s derived from
different plant sources have been reported to have
wa@pdordiEBet i ¢ properties. Gynostenma pent aphyl PCITCA2006/001110
plant that grows wild in Asia, has been used
historically as an adaptogenic herb. It is
etmbadimentisahs wetiketh inagreatdr metal pelowe atserving rod thé supplement
therapeutic qualities by way of conferring antioxi dant

MAYCRIAB RS abSMEBIY mihsf EBCG. act i ve constituents of
Gynost emma pent aphyl'l um are the dammar ane-type

ASERHHtARM ©OF gypenosi des. Mrre that 100 danmmar ane
saponi nes have been characterized. Gynostema

pent Il ym and Papax_ ginsena.share several of these
Oy e RS2 o g BlroM@R HiSMaRE oBEUTRB nbrt e many
BD. Phytopreventative anti-hyperlipidemc effects of
D8 oStdaniRMpe miudiRs| HlkRING: arfingls jhetigem banasiaxantnin has
2005 Sep 16;8(3):507-1 5.). A specific gypenoside, _
antioxitigntpactivityithat cmgtt@euatesexqr:w-ladp@ﬁ%muscle damage (Aoi
insulin-releasing activity. Phanosi de has
W nidaito iY; ISakeasd Kg Kachidel My Tokudd H, Madkae Tt dopdKkuadtS, Oka S,
gl ucose netabolism (Norberg A, Hoa NK, Liepinsh E, Van

YB8aRala MIhsyhilkiwva JomcbkadthinSihitaesteRis€FRideiReaskeletaPand

novel insulin-releasing substance, phanoside, fromthe

B3, A AP RA AR RoBeR S A R0aet 120
SRR R SRRERBRRLATH, Pl SR & Bege v
A ReT et o Getaranifie 8 n RGP cPL AU NON e Gancer.
2860;5%?1 )I:\|5K§-6|5i),eapniti?i?]!‘qlanﬁma\{gpy Ecl?t?/ri]ty (Kurashige M, Okimasu E, Inoue
M, Utsumi K. Inhibition of oxidative injury of biological membranes by
astaxanthin. Physiol Chem Phys Med NMR. 1990;22(1):27-38), anti-diabetic
activity (Uchiyama K, Naito Y, Hasegawa G, Nakamura N, Takahashi J,
Yoshikawa T. Astaxanthin protects beta-cells against glucose toxicity in
diabetic db/db mice. Redox Rep. 2002;7(5):290-3), immunity-boosting
properties (Okai Y, Higashi-Okai K. Possible immunomodulating activities of
carotenoids in in vitro cell culture experiments. Int J Immunopharmacol. 1996
Dec;18(12):753-8), and antihypertensive and neuroprotective properties
(Hussein G, Nakamura M, Zhao Q, Iguchi T, Goto H, Sankawa U, Watanabe
H. Antihypertensive and neuroprotective effects of astaxanthin in experimental
animals. Biol Pharm Bull. 2005 Jan;28(1):47-52).

As used herein, a serving of the supplement comprises about 1 mg to

about 20 mg of astaxanthin. A serving of the supplement, according to
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D, Thuan ND, Jonvall H, Sillard R Ostenson CG A

novel insulin-releasing substance, phanoside, fromthe
w@k@nvodyhost emma pent aphyl lum J Bi ol Chem 2POHCA&2106/001110

1;279(40):41361-7; Tanner MA, Bu X, Steime JA Mers

PR. The direct release of nitric oxide by gypenosides
embodineents rana tohfounead sey farth engreatendetaliybdion mdiyt coraprise

Oxi de. 1999 Cct; 3(5):359-65; Nakata M Yada T.

alfB\GOT 6 i@ bP B¥taxBhthin.an abié Gifth ERdi SiktBernbSdiidhts efy §dtifeRn in
in response to citrulline in islet beta-cells.

il Brvdd 81 irPSudplem AS€aBouf
g'?%%’ir‘ﬁ%%%’%% %ppl e%ent c%u r?sggaﬁ%ﬁn%gut 0. ?urrg5 mg

1 . mg of Gynostemma pent aphyl | um conpri si ng
0@%8’6%@8%3 and/ or Phanosi de or derivatives thereof. A
serv

I nNg..of the supplenent, accordi ng to enbodi nents .
one Addignaly QSIBR RiedERE ch BF AlsE eV Rse @
conpri se about 500 ng of Gypenosides and/or .

prfeino S e souree &f faretein.enYyainyse #Mbasimeats eyt Alspncomprise
greater detail below, a serving of the supplenent may

amimpacide, sicuas, 100 limjtedf nadtp ehesdineslsatedicme, Valine, Histidine,
Phanosides. Still further, in a sixth enbodi nent of

LydiRe presRshineNPaBAYIBRNINA) THebRingednd Thyplopharg ragadetforth in
detail below, a serving of the supplenent may conprise

g%é‘?é‘lidétﬁﬁﬂpm@efgm&é@%ﬂﬁ% dRSIGNAL or Phanosi des.

acetyl cystelne N-acetyl cysteine (NAC), a

o b R BRRs B sclr HE IO AR comprse o
LIRS, B A BOBE LY Sl ROl ents
oF gmebgrggfektt ingggtiénmn%gecoﬁls&s%r% %ﬁggrn or{J1 2 tsiogl)"(c,jedglfnstu'ga-lr-g.eVarious
embodiments may comprise sugars, such as, but not limited to, Dextrose,
Fructose, and Maltodextrin, as set forth in greater detail in the examples in
this disclosure.

The additional energy and nutrients provided by the dietary supplement
may avoid interfering with or diminishing the physiological anabolic response
to protein sources and other nutrients consumed as part of regular daily
meals. Due to its modest caloric density, the dietary supplement is suitable to
be consumed with calorie—reduced-dietary-regimens, and is appropriate for
individuals suffering from a reduced appetite, such as, for example, the ill and
the elderly, for whom consumption of energetically-rich food supplements

often blunts the stimulus to ingest nutritiously complete regular meals. Various

embodiments of the present invention may be beneficial to professional and
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conversion product of NAC, glutathione, is the body's
primary antioxidant which is extrenely inportant to

WO povanesiainct i ons (Droge W Breitkreutz R G uPGI/OA006/001110

and i nmune function. Proc Nutr Soc. 2000 Nov;
59(4):595-600). Moreover, it has been shown that NAC
reiceeatimpab la¢hlefesr @l wall Asi activibe riddtidubly) patiemts meeoverirg from
associated with H'V infection (De Rosa SC, Zaretsky

[\@ oPHiR@sd GheNgsiey, @ind\ erééhﬁ’@é@ﬁéhdge r@haﬁ@stmg HdrGmBs.

anabe N, Nakamura H, Tjioe I resi nski , Moore

Y e SR EE b ccorn

cystelne rep
ectian in_lnyes ) 5-

o i destiurdih f?‘gg'gemvnag o R4 @L?fﬁf%ﬁ@éﬂlaq SRRy the

from about of N acet tein
Prexetiony ot Swetaéuraaﬁaﬁeﬁ@tabgﬁ%rar asnigd vsg%n%%ﬁ ?sspec'ﬂc

one to five, as set forth in greater detail bel ow, may
natpapls, sexcassive Boertiay, ooverragung | and/et estrass, | prexestion hand

enbodi nent, as set forth in greater detail below a

treatmemaofahusdie atropblyeamehmusele probginiveastinigodiue 6Ddisugepsuch
N-acetyl cysteine. Epigallocatechin Gallate

a&hh afk! 855 ®F NhjurgalimmbBilitFiEA )andydt BEd IfelsE ToHfindibeh) %and

of the total catechins, is a nenber of the active

é@hgcé}‘lcﬂop %ﬁﬂ@& If)éénéayrpggcl @%%?Tﬁrﬂi s% h. Addltlonally,

rising Epi cat echin and c Aci

9'& o hEgp rgegﬂﬁf‘#tﬁ*‘*gﬁ%%ﬁ%‘bdﬁé%o% the

aI | ate ndocrl nol o 000 Mar;141(3
ehorated g'I:Ucose metabo%m |2n muscle ﬁbers( a?wd the lm)proved skeletal

muscle work capacity, it is believed that repeated consumption of the dietary
supplement may provide an effective prophylactic and therapeutic aid against
such neurodegenerative conditions as Amyotrophic Lateral Sclerosis,
Huntington’s Disease and Parkinson's Disease, as well as in the minimization
of ischemic brain injury in patients at high risk of stroke. In such occurrences,
the dietary supplement may help preserve residual muscle contractility and
the integrity of neuromuscular functions.

The dietary supplement, according to various embodiments may
comprise one or more of high to moderate-glycemic index carbohydrates,
dammarane saponins from Gynostemma pentaphyllum, ester-bond containing
polyphenols, creatine, and related guanidine compounds. According to the
various embodiments of the present invention, the composition may take the
form of a dietary supplement which may be consumed in any form. For

example, the dosage form of the supplemental dietary supplement may be
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EGCG di spl ays potent antioxidant activity as shown by
| aboratory tests. It hasbeen shown to be greater than
worenwy/oatiber wel | - est abl i shed anti oxi dants suchP@ECA2006/001110
vitamin C and vitamin E (Pillai SP, Mtscher LA, Menon
SR, Pillai CA, Shankel DM Anti nmutagenic/anti oxi dant
pavided &y, ef.,0 pewdee beverggenatix,sa digdidr béwdrade, a ready-to-eat
compounds. J Environ Pathol Toxicol Oncol. 1999;1
b&( &0 dridk orodlict, MOESOURS, a'tﬁblé@”ﬁ'b%pleﬁdm sSh fétafp gefl. The

Green Tea extracts rich in EGG and ot her catechins

R} Brsfd B0SHY I ’ée@vn‘fz‘? E*’ %ﬁ”e@rzgie?@ﬁ%ﬁ S rain 33,
orEee mprscﬁﬁfi%of’é ThE Bl e TRERS P agrordance

Cancer. 1999;34(1 ):83-7) and aid in weight |oss due
witlh any enebediment obtis Fi’@ﬁ?ﬁfn'ﬂvﬂét!mbi%bépﬁ Hro\ided it aecqsdance
Lai ron D. Recent findings of green tea extract AR25
witibovistaagryaprocessingdechnigyes for heérbat apdtomatietanf supplements
obesity. Phytonedicine. 2002 Jan;9(1 ):3-8; Dulloo AG
innyebf he fphisemebtiofed abdier Thosdvbhnskillih thatani wlMl appreciate
Chantre P, Vandermander J. Efficacy of a green tea
h%l‘ﬁhé‘%mfdn‘}%dp%l&ﬁéﬁcma@/ BOhURN@NOhSetgnek Gl 8hPendriber of
I ncreasi ng 24 energy éxpenditure and fat oxidation
dnlffgr AR J Cin Nutr. 1999 Dec; 70(6): 1040-5). As
here a serving of the dietary suppl enent

conprl ses a source of EGCG ECG and/or Tannic Acid,
wherei n the suppl enent conprise fromabout 0.1 ng to
about 1,000ng for each of said EGCG ECG and Tannic
Acid individually. In conbination, according to

vari ous enbodi nents of the present invention, the

total EGCG ECG and Tannic acid content of a
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serving conprises fromabout 0.1 ng to about 1,600 ny.
A serving of the supplenent, according to enbodi nents
woep@7na1sdur, as set forth in greater detail bRCD@A2006/401110
conprise about 250 ng of EGCG In the fifth and
si xt henbodi nents, as set forth in greater detai
Exainples a serving of the suppl ement may conprise about
350 ng of EGCG Astaxanthin Astaxanthin is a red
Exanpnd gnoi d pi gment occurring naturally in many living
organi sms. Studies utilizing animals indicate that

T Lo T R —
AL o AT S A P TN

exerci se-i nduced_skel etal _and cardi ac nuscl e damage i.n
5  beymixed ih8@xnla 4£Qi8) V@tghé'l- his ?6@'3‘9!’%6’!33((@9 parlt@ylargngltable
has anti cancer activity (Jyonouchi H Sun S, lijim K
foGspeds MBes ARhe digtary supplement comasses forténampladDextsose (25
node of action. Nutr Cancer. 2000; 36(1 ):59-65),
gRMEructode anored)prveunirie \(11159 Qhuistéudee MO.8Xigipstaline (1 g),
| noue M Utsum K. Inhibition of oxidative injury of
i gioe i ) foni . ' ineys.
RUATEECe4 JIETRTa T ofyeriaoto T ot e 2

anti-di abefic activity
i , it . . .
oh SHHAANE (F24 L i CrekinbRBARIR S BRIl Pranosice
10 (G0 Fdirdtaesil onge: BES meh. Sredimplchpfosinsie: sy mo
roperties (Ckai Y, Hi gashi-Ckai K. Possible
E&Q@SMM)a@m%@S%@PW'Fi(Eé B8)-carotenoids inin vitro

cell culture experinments Int J |Inmunopharmacol. 1996
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Dec; 18(12):753-8), and anti hypertensive and

neur oprotective properties (Hussein G Nakanura M
wWQ@b@o/06g133 guchi T, Goto H, Sankawa U, WAt anabeP¢T/CA2006/001110

Anti hypertensive and neuroprotective effects of

astaxanthin in experinmental animals. Biol Pharm Bull.
Exépledan; 28(1 ):47-52). As used herein, a serving of

t he suppl enent conprises about 1 ng to about 20 ngy of

ast axaghihg of e 8leYar) SupbldriéntidPRbrRsERthe f@lfdi/ﬂh?iirﬁ‘g}edients
t oenbodi nents one to four, as set forth in greater

. d i -
G RlerertbaVeradBni R 1R Ry Sibplhdit may, for example,
o€ ipararro ) < anarmCBetio 17 SR Tl Aborbs mrtcuiary

Addi tional ly, various enbodi nents of the present nmay
sitable ifee SROPBoHEST, TBE Hetasyir SUPRRMBRLCaNPriseg  fog RXample:
enbodi ments may al so conprise am no acids, such as,
Dbxtrose it 4 eg), daltadextrire (¢4 r@), Lesisineu3.Aeg), Vadleneine (1.98 g),
Hi sti di ne, Lysine, Methionine, Phenyl al ani ne,
Valiviee ¢Ri3neg pndrebtinet mphahydrate £8tg)f @ypenosidgstRiaroside (500
detail in the exanples in this disclosure.

migy” NISESTPI Bystéilel L350 %@pdtﬂ&ﬂhél-@fpﬁo;s?hafeﬂm Mgy EGCG

conprise” a carbohydrate, or a source car bohydr at e.
(Z%to'rlnh féH'dtR&'éxaP{t"I’lH f’)u§ odi nents of the present

inve Pion nmay conprtse a‘sugar or a source of sugars.

Vari ous enbodi ments may conprise sugars, such as, but

not limted to, Dextrose, Fructose, and Ml todextrin,

as set forth in greater detail in the exanples in this

di scl osure. The additional energy and nutrients

provi ded by the dietary suppl enent
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may avoid interfering wth or di mnishing the

physi ol ogi cal anabolic response to protein sources and
w@rdeenodiss ri ent s consunmed as part of regul ar deCT/¢A2006/001110

neals. Due to its nodest caloric density, the dietary

suppl enent is suitable to be consuned with

Examplea r educed- di etary-regi nens, and is appropriate

for individuals suffering froma reduced appetite,

suchAaservihgrofakaaiidtary $upplémentosmbhsesitésolidwingdhgredients
whom consunpti on of energetically-rich food

irs pBRUerRNbeveiagenmbl Fiths fﬁg%ﬁ%@ﬁ%&ﬁ{%rﬂehpgﬁﬁ for example,

nutritiously conplete regu ariou
yman t P [ayYs ' be, benefici.a
of TRARLTECSS0 Th) * A8QPEEERkr THF et By S B8, peitiButary
a tiv% indivjduals, _patients r@&gvering frominpury or
stifghle o SRELts, Ve J?‘eaﬂi?t?fé(r SrRledient Sampyisesofar example:
wasti ng syndraones. Repeated consunption of the
Dgxiesesdd @) etMakodaxyin didng).atevemend3 oot e 8 g), Creatine
descri bed nethods may be a beneficial nutritiona
monopydrate ¢5 9) hGyperasites/Bhandside ¢6@0 ahg)isateatyl cysteine (500
cat aboli sm as induced by |ack of specific nutrients,
ey cEssatinel-«phospiate (480 imid)| BIGTGARE0 Mg tah89Rstaxanthin (7.5
prevention and treatnent of nuscle atrophy and nuscle
otein wasting due to disuse, such as in the case of
injury, immbilization and/or bed rest confinenent,
and agei ng and/or age-related |oss of nuscle nmass and
strength. Additionally, given the enhanced creatine
transport activity in nyocytes and neurons, the
anel i orated gl ucose netabolismin nuscle fibers, and
the inproved skeletal nuscle work capacity, it is
bel i eved that repeated consunption of the dietary
suppl enent may provi de an effective prophylactic and
t herapeutic aid agai nst such neurodegenerative
conditions as Anyotrophic Lateral Sclerosis,
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Hunti ngton's Di sease and Parki nson's Di sease, as well
as in the mnimzation of ischemc brain injury in
w@aio7emiss at hi gh risk of stroke. In such occurCEOA2®E/001110
the dietary supplenment nmay hel p preserve residua
muscl e contractility and the integrity of
Exampderdscul ar functions. The dietary suppl enent,
according to various enbodi nents nmay conpri se one or

mor eaerihg B it BRASK U gjﬂrﬁ@fﬂm&nm&&hé%lmm&r@r@aems

damar ane saponlns from Gynost emma pent aphyl |
e n [ 0 h e n
n Séﬁﬁe%ﬂgﬁ%ﬁe.‘%é%ﬁé%uﬁ% AR, Sa*?’hge?’b%'“t maflfor gamee,
enbodi, ne of th vention cpnposi tion
DS IAEANE 100 Pt ASQIMERGIR, NP S DPlan ity SRDCrE inayaydary
consuned in any form For exanpl e, the dosage form of
smt@éﬂ% Jﬁbls@ﬁﬂﬁt aﬁesa. Ehgrq/e%%pﬁtmé@meﬁwomnssm fes xample:
., a powder beverage m x, a liquid beverage, a
Dezeta@ge t ¢3@atg)barFraetoge r(HOpr@);ichreaaneapmnehy@ate (5 9)
tablet, a caplet, or as a dietary gel. The nost
Gpperﬁ@sid@deaaagdef(ﬁom mg), Pvadetyd cbylsties 5@0 Mg, WWreatinol-O-
Furt her nore, the dosage formof the dietary
pISOSHHaESTBAB0 migh), BGCT (ZBIEMg i ABtaxants(7Bhgpf t he
pr esent |nven ion, may be provided in accordance W th
custonmary processing techni ques for herbal and/or
di etary supplenents in any of the fornms nentioned
above. Those of skill in the art will appreciate that
the dietary supplenent nay contain a variety of, and
any nunber of different, excipients. Exanples Exanple 1
A serving of the dietary supplenent conprises the
followi ng ingredients
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i n powdered beverage m x form The dietary suppl enent

may, for exanple, be mxed in 360 M - 450 mM water.
wabiog/oesxampl e may be particularly suitable forPEpoAL®e6/001110

uses. The dietary suppl enment conprises for exanple:

Dextrose (25 g), Fructose (10 g), Leucine (1 .59 g),
Examhplecd ne (0.85 g), Valine ( 1 g), Histidine (0.92

g), Lysine ( 1 .32 g), Methionine (0.27 g),

Phenlay edmimigef theJdletai’y deplé'%ﬂpﬂbﬂ?@n&eslth?éfo%wm elnz;rseodéents

Creati ne nonohydrate g), Gypenosi des/ Phanosi

Ty Sl @)"‘ dﬁﬁtig‘%ﬁ@r&é&% 1 AR 98P B35 e,
b@n’p@?@@h félﬁﬁ '%I Wgtﬁc} Iggt?@kﬁélgrrﬁa%ﬁwarly suitable

bev e he di et ry suppl enmrent may, for

5 G SATE. BLehsBaand. Suonieealy HEbRRnRatlais Srrsle may be
exanpl e may al so be particularly suitable for sports
CB@%‘émeth@ imesilay. sTiyp| digtany sunplemerts doorpriseanfdreexample:
Dextrose (14 g), Maltodextrin (14 g), Leucine (3.7 Q),
Dextrose ¢ D), Fructssey)15 gJaLenelne2{3fﬂgp)lsoléh@ﬁéI(mfg) Valine (2.1
nonohydrate (5 g), Gypenosi des/ Phanosi de (500 ny),

2.6 91 Histidineb007 i) M I n*h?é?ﬂm
g;rNgl?fng(CG %92150 rrg)lr( gﬁd@A’)st g@ﬁ?ﬁ?ﬁg(ff?% ng) Exgﬁglézeté@g

ThrésHiNe N 9f ) heTHbRIMan %B@'W@emrhﬁ) Bhw%te (5 g),

follow ng ingrediénts in powdeféd beverage m X

10 G%%n%sl@%@%@%mgmee@y n{myN ée(%'; {:S?s%% (gp@omgg €Crealinol-o-
BB ARO i FERGs T34 mablang AstBEhtniadts ok q)

Mal t odextrin (14 Qg), Leucme(SSg 8 0), Creatlne
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nonohydrate (5 g), Gypenosi des/ Phanosi de (500 nyg),

N-acetyl cysteine (500 ng), Creatinol-O phosphate (450
worg)o7/0e638G (250 ng), and Astaxanthin (7.5 ng).BEXEOCAR@6A01110

A serving of the dietary supplenment conprises the

follow ng ingredients in powdered beverage m x form
ExXampde 6t ary suppl enent may, for exanple, be mixed in

360 mM - 450 ml water. This exanple nay al so be

par t AGknand bf e tiRldrg supplemm@ittcomigrises thedoltbwahglingredients
suppl enent conprises for exanple: Dextrose (30 Q),

in Cgpe&%% Sé\%rﬁée rﬁ?i(el%hz’ugqh%o@@%s‘ﬂp Iéfﬁerﬂ) may, for exan(l)ple

nosi des/ Phanosi de acetyl cysteline (50

b%g%n%(%g; ﬁhléd"%} -%QS%HEXWQ?er gs gg Fe%)ﬂ %E@hgg)par@&ﬂarly

vngo

dj et ar su Iemsn rises t e fol dj.ent
Swiﬁ'ﬂ%ﬁ,%ﬁ Ecligs TRl Besmplermatybe:tafisu 91?3{,5 Re/day.
for exanpl e, be mxed in 360 M - 450 wat er .
Tmh d@tésyaﬁmﬂpéemﬁpt eRMpHses failexamplePexmse &Zérg)efwtp§e (10
i ndi viduals and chronically ill patients. This exanple
grheusimec(@2 @resoucinetl ghyvalifiee(241 @) aCreatimepnenehydrate (5
conpri ses for exanple: Dextrose ( 15 g), Fructose (15
gp)Gypenusides/PRadogde (1 sg), Naicety! Cydtetle (660 img), (Gredtinol-O-
g), Lysine (2.6 g) “Histidine (1.7 g), Methionine
phésphaie (6 d thgB, &hd AStERtHiINEI S fgd. 9)
T%/ptopha@]ﬁ‘gi)y aﬁgﬁe nonohydr at e€1 5 g%;
Gypenosi des/ Phan03| de (700 ng), N-acetyl cystei ne (500
nmg), Creatinol -Qphosphate (350 ny), EGCG (350 ny), and
Ast axanthin (15 ng).Exanple 6 A serving of the dietary
suppl enment conprises the follow ng ingredients
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i n powdered beverage m x form The dietary suppl enent
may, for exanple, be mxed in 360 M - 450 mM water.

wabiog/oenahpl e may al so be particularly suitabl BCT/OA2006/001110

neuroprotection. This exanple may be consuned 3

ti mes/day. The dietary suppl enment conprises for
CRimepl e: Dextrose (25 g), Fructose (10 g), Leucine
“(3.2 g), |Isoleucine ( 1 g), Valine (2.1 g), Creatine

(5 g), Gypenosides/Phanoside ( 1 g),
aéﬁ;%qg[n?%(gst ei ne (600 ng), Creatinol-Cphosphate (600

) taxanthin ( 15 ng). d ai ns
&ﬁat’*?‘%?[%%@@d%?“ ﬁ&gf’@?@gy suppl enent conprising: a
source of at_ | east one of .epjgall ocat i ate
( Eocepoliss ol atent ore e A baig P el LR ey
tannic acid or rel ated catechins; and a source of
oppisatechie gallate (Efia). @pinalechin (ibh).daamic asid er wiaied,
further conprising a source of Nacetyl cysteine. 3.
Thatebhitsgrandsuppl enent of claim 2, further conprising
a source of Astaxanthin. 4. The dietary suppl enent of

cl ai ;msdurdeisft Bgpertoyiged. si ng a source of Carbohydrat es.
5. The dietary supplenent of claim4, further

gg?‘\i;g? :d\ir/%g@t sﬁ%ﬂgﬁrﬁeﬁf of 818 NRurPler OBhIpPisifg S1So@ce of N-

acetyl cysteine.

3. The dietary supplement of claim 2, further comprising a source of
Astaxanthin.

4. The dietary supplement of claim 3, further comprising a source of
Carbohydrates.

5. The dietary supplement of claim 4, further comprising a source of
Proteins or Amino acids or derivatives thereof.

6. The dietary supplement of claim 5, further comprising a source of
Creatine or derivatives thereof.

7. The dietary supplement of claim 6, further comprising Creatinol-O-
phosphate.

8. The dietary supplement of claim 1, further comprising a source of
Astaxanthin.

9. The dietary supplement of claim 1, further comprising a source of
Carbohydrates.

10. The dietary supplement of claim 1, further comprising a source of

Proteins or Amino acids or derivatives thereof.
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6 . The dietary supplenment of claimb5, further
conprising a source of Creatine or derivatives

wo bereafi3s 7. The dietary suppl enent of cl ai m 6pCT/aatdeeno1110

conprising Creatinol - Ophosphate. 8. The dietary
S - f j of R r ! f
YRPHRGRlary sg?b%’rqg@rgioé tcgugwhﬁ, uﬂd gﬁgpn%%r?bfggn%asiﬁﬂré?@ of

Ast axant hi n: alm 1,

further tiﬁgggpigﬁ%%e%ftﬁgr&qe of Carbohydrates. 10 . The
U 0 I

di et & alm 1, further conprising a

source qQf . Proteips or 1 O [ or deri.vative

¢ Rer i dewrysubnlindingt Saim EabfifeCtonptsng Crétponey
conprising a source of Creatine or derivatives

t herrhisphate. The dietary suppl ement of claim 1,

further conprising Creatinol-COphosphate. 13.A dietary
sUppA distaty supphlementhepmprisingabout 250 ng to about 350
ng of at | east one of epigallocatechin gallate (EGCG,
epi dedracbiont 880 Inag & Atbbii)350emigasttat dérnst ohBOf epigaliptatechin
acid or related catechins; fromabout 500 ng to about

1gal14k (BEEEPEp@ReciA |ai@o$gcé )@&piEatéshinpRGY, taARicELid
019 l\é}ac(etyl 2ysqv§kre1%;l f(yré})m about 97.;1%@;@ tlowabtc))ut 1'5% rr;ly

R R o oy about 3. 59 to about 16 g of
Protel ARt 500 W BELESuY g B GyfRhb¥Rs! her eof
from about 500 mg to about 600 mg of N-acetyl cysteine;
from about 7.5 mg to about 15 mg of Astaxanthin;
from about 28 g to about 40 g of Carbohydrate;
from about 3.5 g to about 16 g of Proteins or Amino acids or derivatives
thereof;
about 5 g of Creatine or derivatives therefore;
from about 450 mg to about 600 mg of Creatinol-O-phosphate.
14. A method of decreasing muscle catabolism and increasing muscle size
and strength in a human or animal, comprising the step of:
administering a dietary supplement comprising a source of at
least one of epigallocatechin gallate (EGCG), epicatechin gallate (ECG),
epicatechin (EC), tannic acid or related catechins and further comprising a
source of Gypenosides.

15.The method of claim 14, wherein the dietary supplement further

comprises a source of N-acetyl cysteine.
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about 5 g of Creatine or derivatives therefore; from
about 450 ng to about 600 ng of Creatinol - O phosphate.

wdadoononashod of decreasi ng nuscl e cat abol i sm aPdI/CA2006/001110

i ncreasing nuscle size and strength in a human or
46 Tred metrobof claing 16hehstedp thd dietatyisuipptesnemigfuether
di etary suppl enent conprising a source of at |east one

of RPhEdsar 3b@ehidT Agahtitein( EGCG), epi catechin
gall ate (ECG, epicatechin (EC), tannic acid or

g'ﬁ{eeﬂeg?cﬁo%ﬁ@aﬁur%dwﬁ%élﬁ% %@&Lﬂﬁ?@%@ﬁ%ﬁﬁ@r of

penosi erein the
di et ary. suppl enent f rises a source of
N a8 ||se f,%ﬁjrﬁgofgjarﬁ;ﬂ@yq@? od of cl ai m 15, wherein
the di etary suppl enent further conprise sour ce of
Hieelndd ohbanT A, Waersia dietaly Hpe! oI THIREE he
di et ary suppl enent further conprises a source of
Cardsohyrinest & sourts.of Fietains ofmimo atids ar terivatieesstheredie
di etary suppl ement further conprises a source of

POOTH metiod dinclaion 46| Whemin der dietdry\seipplememtidlirthas.
The nmethod of claim 18, wherein the dietary supplenment

f UrddnprisePEOSRE F GrRHfISE oP e ARisNBeof der i vat i ves
thereof 20. The nmethod of claim 19, wherein the

%P fM&%ﬁosphg@ %hgﬁnﬂ%nrg 'tég%fuglpl rz‘atnﬂélrtﬁer
rpgac? Be et gD or an %??”‘?oméf‘ﬂé the
21.A method for enhancing GLUT4 protein translocation to the plasma
membrane in non-adipose cells in a human or animal, comprising the
step of:
administering a dietary supplement comprising a source of at
least one of epigallocatechin gallate (EGCG), epicatechin gallate (ECG),
epicatechin (EC), tannic acid or related catechins; and a source of
Gypenosides.
22.The method of claim 21, wherein the dietary supplement further
comprises a source of N-acetyl cysteine.
23.The method of claim 22, wherein the dietary supplement further
comprises a source of Astaxanthin.
24.The method of claim 23, wherein the dietary supplement further
comprises a source of Carbohydrates.
25.The method of claim 24, wherein the dietary supplement further

comprises a source of Proteins or Amino acids or derivatives thereof.
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step of: admnistering a dietary suppl enent conprising
a source of at |east one of epigailocatechin gallate

W@ BiBT®)613®pi catechin gall ate (ECG, epicat echi PCT(/ERLG06/001110
tannic acid or related catechins; and a source of ’

GEPERO PiRGd 0P dlaii @ 5TRIHPE nQhe Gl &Jﬁpleﬁ’f@ﬁf ﬁlirtirj‘\e? he

di etary suppl enent further conpriseés source o
N-a&g% ' ' : . Laim 22, wherein
t he |%¢'Sééryy§§§gﬁe%€cﬁqeap Egtoﬁgtrehg%tﬁ\%s’l t@g@écﬁ! sour ce of

t nthin, 24..T t hod ,of claim23, wherein the

7o T4E et pE i 2P Msiiin B gl Su S b rlesipEb et
Car bohydrates. . 25. The nethod of claim 24, wherein the
di €PN éf%ﬁi‘of"m‘@%t%-onpri ses a source of
Proteins or Amino acids or derivatives thereof.26. The
nmet hod of claim 25, wherein the dietary suppl enent
further conprises a source of Creatine or derivatives
thereof. 27. The nethod of claim 26, wherein the
di etary suppl ement further conprises
Creati nol - O phosphat e.
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