

http://images.google.com.gr/imgres?imgurl=http://caml.inria.fr/pub/old_caml_site/icfp00-contest/images/protein.jpeg&imgrefurl=http://caml.inria.fr/pub/old_caml_site/icfp00-contest/&h=480&w=640&sz=48&tbnid=5MeFfYZr2ygJ:&tbnh=101&tbnw=135&hl=el&start=42&prev=/images%3Fq%3Dprotein%26start%3D40%26svnum%3D10%26hl%3Del%26lr%3D%26sa%3DN
http://images.google.com.gr/imgres?imgurl=http://caml.inria.fr/pub/old_caml_site/icfp00-contest/images/protein.jpeg&imgrefurl=http://caml.inria.fr/pub/old_caml_site/icfp00-contest/&h=480&w=640&sz=48&tbnid=5MeFfYZr2ygJ:&tbnh=101&tbnw=135&hl=el&start=42&prev=/images%3Fq%3Dprotein%26start%3D40%26svnum%3D10%26hl%3Del%26lr%3D%26sa%3DN

Eilval opyavikn &€vwon, H1a OUVOETN
XNU1KN Ooun mou mePLEXEL O&uyovo,
avOpaka kait uvdpoyovo kat alwto
(amoteAel TO 16% TWV MEPLOCOTEPWV
Si1al1TNTKWV MPWTEIVWV)

Ta té€ooepa otolxeia ocuvduadovtal o€
NO1LK1AEC O01aPOpPETIKEC OOUEC TOU
ovopalovtal

O1 nmpwteivec dnuioupyouvtalr otav duo

apivoéca oxnuatidouv €vav MENT1O1KO
Oeouod




Eival €va and ta nio Pacikd Opemntika
CUOTAT1KA

EXE1 pLa gupeia nMoikiAila $uoloAoyilKwv
A€lTOoUupylWV MOV €ival amapaitnTeC yla
TNV KaAutepn o6uvatni Puoikn amédoon

Eilval amapaitntec¢ yia tnv avamtuén tou
OpYyaV1OHOU

MapExouv Ta amapaitntTta apivo&Ea yia tTn
OUVOEON 10TWV KAl TN Ouvtipnon tou
opyaviopou avtikadiotwvtac Ti¢ $pOopEc
TOU




MapExouvuv TNV mpwtn UAN yia tn onpioupyia
MEMT1KWV UYpWV, OPHOVWV, ailpoyAoBivng
Kat gv{Upwv

O1 MPWTETVEC XPNOLHOMOLOUVTAL WC TMNYEG
EVEPYELAG, TAPEXOUV TNy EVEPYELAC OTO
KUKAO Tou Krebs kata tnv amnaupivwon.
‘EXouv puOU1OT1KEC 1610TnTEG. Bonbouv otn
élatiipnon Twv avtidpacewv oe O1adopa
UMTOCTPWHATA HECA OTOV OPYAVLIOMO ONMWC TO
NMAQopa, TO €YKeEpaAovwtiaio uypod KAl T1C
EVTEPLKEG EKKPLOELC




‘Exouv avoooAoyilknl Aeitoupyia,
oxnuatidovtag PBAC1KA CUCTOATLKA TOU
avooomnointikou ocuothpato¢ (avtiowpata)

PuOuidouv T1C¢ O&1vec KAl OAKOA1KEC
OUO1leC¢ oto aipa yia tn 6iatripnon tou
¢uo1oAoyikou PH

EEaokoUv OoOpWT1KA Mleon yia va

6i1atnpnOei to apioto 1ocolUylo TWV UYpPWV
OTOUC OWHAT1KOUC 10TouC.

H emunA€ov mpwteivn UNMOPELl va HETATPARNEL
o€ YAUKOCn N Ailmo¢ yila mapaywyn
EVEPYELAC
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AMINO=EA.

e ATOTEAOUV T1C PBACTIKEC OOHLKEC HOVADEC TWV
NPWTEIVWV. To KAaBEva MEPLEXEL H1A AMLVOpAOQ
(NH,) kat pia kappBo&uAikrn opdada (COOH), evw TO
HOp1LO ouumAnpwWveTAl HE O1APOPETLKOUG
ocuvOuaopouc avOpaka, uvdpoyovou, o&uyovou Kal Oe€
HEPLKEC MEPLNTWOELG Ogiovu

D acid
¢ CH;-CH 7 NH, _C-OH
\ R-ﬂy
Veriablg
. H o
I A theoretical amino acid

C-OH
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..AMINO=EA

o Anapaitnta apivo&sa

oMn amapaitnta auilvo&ea

o EAgUOepa apivo&éa (0.5%, nmap)

o Evowpatwpéva apivo&éa (99,5%,
L, D popén)

olMEPLOPLOTLKO QULVOEU




Iot1d6ivn Apy1ivivn AAavivn
IooAgukivn Kvotivn Acmapayivn
Aeukivn Tupoaoivn Aonatplko o&u
Auoivn FAOUTOMLVKO
o&v
MeOe1ovivn Aovtauivn
dailvuAaAavivn FAvoivn
Opeovivn Yopo&unpoAivn
Tpuntodavn Yopo&uAvuoivn

BaAivn

NMpoAivn, oegpivn




AV BOALGOG TIPWTEIVWV

(Etva N dladikacia ouvBeon g MpwTelvwy arto apwvo&ea. Eival
moAuoUVOeTn dladikaoia Ttou epAapBAveL TN peTaypadr) Kol
| LETAPPOOT YEVETIKWY TIATIPOPOPLLV.

[Anoursi OATIAVT EVEPYELOG




MpwTtelvoouvOeon

DNA kwodikog kaBopilel : Nolo AA Ba tortoBetnOel
Kal o€ Tiia Beon g aAucioag

AA,

AA, +AA. AAAA, AA AAAA,
|

 —— _—




e

2uvOeon MPWTETVWY
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Dietary protein for athletes: From requirements to optimum adaptation

Introduction

While the net rates of protein synthesis and
degradation, collectively referred to as “‘turnover”,
are relatively high in humans, the net loss (synthesis
minus breakdown) of amino acids is relatively low.
For example, whole body protein breakdown might
be 280 g - day ' in a 70 kg male with 28-32 kg of
skeletal muscle tissue. Whole body protein synthesis
would be about 280 g - day ' also; however, there
are transient periods in which protein breakdown
exceeds synthesis and in that time there is a net loss
of amino acids necessitating the consumption of
protein to replace losses. Those losses are typically
about 40-60 g - day ' for a sedentary person
weighing 70-90 kg and it i1s debatable what the
losses would be in athletes, be they aerobically
trained or resistance trained. The current US and
Canadian RDA and Australian RDI tell us that a
daily protein intake somewhere between 0.75 and
0.80 g - kg~ ' will meet the needs of about 98% of
the population. The most recent American College

of Sports Medicine position stand (Gerovasili et al.,
2009) on dietary practices for athletes recommends
a protein intake of 1.2-1.7 g-kg '-day ' for
endurance- and resistance-trained athletes. All of
the above recommendations are based on data from
studies of nitrogen balance. From a physiological
perspective, to be in nitrogen — or protein — balance
means only that protein (nitrogen) intake is balanced
by protein (nitrogen) loss. It is hard to imagine what
variable an athlete or their coach might believe is
associated with being in nitrogen balance, least of all
performance. It i1s also well acknowledged that the
nitrogen balance technique has serious technical
drawbacks, which may result in requirements that are
too low. The reader is referred to the most recent
WHO/FAO/UNU technical report (Sakuma et al.,
2009) for a detailed and in-depth discussion of the
various drawbacks of the nitrogen balance approach.

Despite the technical problems of nitrogen bal-
ance, a number of studies have attempted to define
what protein intakes would be required to achieve

Croug




ATIOOMKEC TIPWTEIVWV GTOV OPYAVIGUO

* 0 opyaviopoc dev d61aB€TeL anmobnkec oe
OUYKP1ONn HE T1C amoOnkec Almouc Katl
vdaTtavOpAKwY

°* H nmpwteilvn PBploKeETAl PE TN HopPN
AELTOUPY1LKNAC TPWTEIVNC:

fllllllllllllllllllbv
TUAMA METOBOATKWY CUCTNUATWV TT.X opbévsq

+H mepiloogela tng mpwteivng 6ev pmopel va
armoOnkKevtTel
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/\ELTOVPYIKEG TIPWTELVEG OTOV OPYQAVLOLO

* [lpwteivec /auivo&€a tou mAdoupotoc 1/2

* AABoupivn Kal €puBpa aipoocdaipila,
geUnAékovTal o 61adikaolec petadpopac
(avemapknC pakpoxpovia mpocAnyn, €AATTWVEL
Ta eninedd touc)

* Mpe-aABoupivn KAl PETLVOOECUEUT LKA
npwteivn (retinol-binding protein), avtamokpivovtal o
BpoyumpoBeopeg AAAAYEG, X PN OLLOTIOLOUVTOL WG OEIKTEG
Opeyng

* AlpoyAoBivn kat petadopd o&uyodvou (emidoon Kal
VTOTILVYK)

-




|/\Etroupyu<éq TIPWTELVEG OTOV OPYOVIOUO I

MpwTteiveg [apvo&ea Tou TAACHATOG 2/2

Ta apvo&ea TOu TTAACUATOG ATTIOTEAOUV TNV KEVTPLKT) OEEAUEVT
HeTaBoALka dlaBeoiung mpwTteivng

EkteAovv evav aplOud AeLToupyLwy TOU EVEPYELAKOU
HETABOALOMOU KOl TOU KEVTPLKOU VEUPLKOU CUCTNMOTOG

AAMNQYEG 0TI CUYKEVTPWOT] TIOPOUV VA ETINPEACOLYV TO pUOUO
TpwWTEIVOoUVBEDONC, Ty kéTwon, ™ S1éBeon k.a




/\ELITOVPYLKEC TIPWTELVEG OTOV OPYAVIOUO I

Mulkn pwTteivn 1/2

MeyaAuTtepn amoBrikn MTPWTEIVNG GTOV OPYAVIOUO

NnoTteia Kal puLkr} eEAVTANOT (AOYW EVEPYELOKTG
QVETIAPKELAG) 0ONYOUV 0€ KATABOALOUO TNG TIPWTELVNG O€
OX€0m HUE ToV avaBoAlopo
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[BaclKoi OTOXOL OLACTIOONG TWV TIPWTEIVWY ]

AtmteAevBepwon apLVOEEWV TIPOKELEVOU Va X protpomioinfouv
YLOL TNV TIHPOY WYT] EVEPYELAG KOL TN OLATHPNoN TWV
duoLoAOYIKWY ETIITEOWV YAUKO(NG 0TO aipa (YAUKOVEOYEVEDT)

Mopoyn TwWV amapaiTNTWV opLVOEEWYV yLa TN OLoTriPNon
oUOTAONG TWV OLVOEEWVY TOU TIAACLOTOG

AmteAevBepwon yAouTtapivng TIPoKELEVOU Va dlatnpnBouyv ta
emimeda o€ UOLOAOYIKA ETTITIES A, OTJUAVTLKO YLO TO
OlVOOOTIOLNTLKO KOl TIETITIKO CUCTN U




2 TIAQYVLKT) TIPWTELVN

A€VTEPN PEYAAUTEPT) OEEAUEVT] TIPWTEIVNG

To apvo&ea eival OuvaTo va TtapeyovTalL /
avtaAAaoovtol

To NP CUUBAAAEL GNUAVTLKA GTT) EVOO OPYAVLIKT)
AVTAAAQYT) AULVOEEWY KOTA TN VNOTELQ, TO OTPEG KOl
N vOoo




Epyaotnpilokol S€1KTEC KATAOTOONC
NMPWTETVWV KOl EVEPYELAC

AABoupivn g/dl 2,8-3,5 2,1-2,7

MpooaABoupivn 10-15 5-10 <5
mg/d|

Tpavodepivn mg/dl 150-200 100-150 <100




ATtoouvBOETEL TNV TIPWTELVN

O&elOWVEL TA OULVOEEDQ TIOU
arteAeuBepwvovtal

ATIOAAAEL TO ACWTO TIOU TIOPAYETOL UECW
TWV 0UPWV




To avBpwWTILVO CWa OEV EXEL TOUG UNYOVLIOOUG
va amtoOnkevoel To eTmtAgov AlwTo

To emumAgov A{WTO ATIOOKPUVETAL (TO TP
oxnuatiCet NH, — - oupia —— aipa —
vebpa

Aev pmopel va attoOnKeVoEL aLVOEeQ
Amtapivwon: n NH, amopakpuveTal amo To
apvo&U oxnuatiovTog pia EVWOoT) a-KETOVOEU




ATtoO0uNON AULVOEEWVY

Mo va ypnotpomoinBouv ta apvo&ea wg Tnyn EVEPYELQG,
TIPETIEL APY LKA VO ATIAAAQYOUV ATIO TNV AULVOUAOO TOUG. AUTO
ETILTUYXOQVETAL UE TPOVOAIVWOT) KL ATIOULVWON.

+ Tpavoapivwon: Metadopd TnNG ApLVOUAONG O a-KETOEY

(”) T} I,
C—CoOO" % H——(li—COO"
R' R’

Toavoauwvaon

’
AOTNC AEKTT]Q « AvOoarInog N€o
AULVOSE a'KETOEII.) 30 OREAETOC TOV AULVOED

QULVOEEOC

H—C—H H—C—H H—C—H H—C—H
(|IOO' H—(IZ—H COO™ H—C—H
éOO_ (|300_

AOCTTAQAYLVIRO a-Ketoyrovtapiro OEaAOEWXRO TAovtauiro
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+ O&eldwTtikn amapivwon: AtoBoAr} g aptvouddag tou
YAOUTOQLKOU WG KATLOV QWVioU

NH, 0
H—(|:—COO_ (||ij00‘
H—C—H +NAD" + HLO == NI~ -I-H—{LJ“H + NADH + H”
H—C|I-——H H—C—H
{|300' (EOG_
Chovtoprs a-Ketoyhovtapund




Apyvivn
“00C,_

CoO

doupapikd

HsN—CH—C00 -
OpwviBivn

KYKAOZ OYPIAZ

?OO_

.
HsN—CH—COO"~
APYWIVONAEKTPLKO

AL F

AMP + PP, |
HsN—CH—-CO0~
KiTpouAAivn

COO

N
COoO

ACTIAPAYIVIKO
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ATIOLAKPUVOT] TOU a{WTOU KTTO TOV OPYAVIOUO

, NH,
Eav dev urtapy el TpOPAN L VEPOU TOTE ATIEKKPLVETOL OUPIQ
O=C
ureotelic animals (&vBpwTtog) I
NH,

Eav urtapy et mpOPAN A VEPOU TOTE TIAPAYETOL OUPLKO 0&V

MouAwa (uricotelic animals)




Apa...

Ta auvo&Ea UTToPOoUV VoL LETATPATIOUV HETUBOALKA

o€ YAukoln

To LTTOPOUV VO LETATPATIOUV HETUBOAIKA O€ AlTtapd
oéca koL va petadepOouv o€ avtioToLyeS amoOnkKeg

‘OTtav UTIAPYEL EVEPYELOKO EANELQ
XPTOLpoTIOloUVTAL Yo TNV avacuvBeon tou ATP




I120ZYI'IO AZQTOY..

EKTipnon Ttwv avaykwv TOUu Oopyav1ioHoU
OE AQUlVOEEQ
Enapkng xopriynon yia tnv
QVT1KATAOTAON TWV &€VOOYEVWV
anwAewv (ovpa, EVTEPLKEC
EKKPLOELC, 10pwWTa, AMOAEM1ON
EMLONALOKWY KUTTApwv, ouvOeon 10tTwv
n.X TPIXEC KAl vuyxla)

I =N-(0 + K+ A) toouyio alwtov




. 120ZYI'IO AZQTOY

To 1oouylo alwtou ennpealetat:

> and tn ¢uoloAoy1lKH Katdotaon Kal tTa arnobguata
NPWTETVNG OTO OWUA, ONMWG OTO AVAMTUOOOUEVO
naldi

> tn Ogpuikni agia tnc tpodng n omoia Oev MPEMEL
va €ival KATWTEPN €EVOC OPLOMEVOU EMLMEOOU

> and Ta arapaitnta Kait pn amapaitnta apivo&ca ta
ornoia MPEMEL vA UMAPXOUV OE EMAPKELC MOOOTNTEC
KAl avaAoyleg

> OET1KO Kal apvntikoé 1ocoluy1lo







looCuyLo alwTou
Eival n maAaiotepn Bloynuikr) ueBodog tpocsdloplopov TG
TIPWTEIVIKNG KATAOTAONG EVOG ATOMOU KoL 1] OV TIOU
TIPOY LOTIKA AVTOVOKAG T ETITTEOX CWUATIKNG KOl
OTIAQYVLKNG TIPWTELVNG
Baoiletal 0T0 YEYOVOG OTL TIEPITIOU TO 16% NG TIPWTEIVNG
eival alwro.
‘Etol, €dv elval yvwotr] akplBwe N NUEPNOLX TIPWTELVLKT
POCcANUN Kal petpnBei n amofoAr} Tov alwTtou oTa ovupa (+
ATIWAELEC ATIO ETILOEPULOQ, KOTIPOAVA, LOAALX KOL LOPWTA)
UTIOpEL v uTtIoAOYLOTEL TO LooCUYLo Tou alwTou




2 € VYLELG eVNALIKEG TO LoolUYLo TOU a{WTOU Elval UNOEV

ApPVNTLIKT] LOOPPOTILO CUMPALVEL OTOV 1] ATIOLKOOOUT|OT) TNG
MPWTELVNG uTtepPaivel Tn oUVOEOT] NG KAl TOTE TO ATOUO TIOU
BplokeTal o€ apvnTLkO LooCUYLO KIVOUVEUVEL VO AVOTITUEEL
TIPWTELVLKT KOaKT] Open

O€eTIKT) LooppoTIia AlWTOU TIOPATNPEITOL KATA TNV TIEPLOOO
aVATITUENG TOU TTALOLOVY, TNV EYKUMOOUVN, 6€ ABANTEG IOV
ouvBetouv puikn pada kat og acBeveic KaTA TO XPOVO TNG
ETIOVAWONG TIANYWV




-

| looCuylo alwTtou

To 1ooluyilo alwtou urmoAoyiletaol PE TOV TOPAKATW TUTO
gxovtac umdéyn Ot1 1g mpwteivng mepleEXel 6,25g alwtou:

Iooduyilo alwtou = mpooAaupavopevo AlwWto - ANMWAELEC
alwtou

Omou mpooAappBavépevo alwto = mpooAaupavopevn mpwteivn /
6,25

Onov amwAeiec alwtou = alwto tn¢ ouplag twv oupwv (A0O)
+ oup1lkO alwto oOx1 amd oupla (1-2g) + alwto kompavwv (1-
2g8) + AAAec amwAeilec amd 6eppa, 1dpwta K.Am. (~ 1g)

01 anwAeiec alwtou ouvnOwc umoAoyilovtal o€ 4g
JUVETIWC n €&lowon upmopel va ypadtel we €&ENC:

Iocoluy1io alwtou (g) = (npooAauBavéusvn npwteivn (g)/6,25)

- (00 (g) + 4)

/
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[MAgovekTrpaTA

ATtoTeAEL Pt OlKoVOoLKN HEBODO TTIOU AVTAVAKAX TA OALKA
ETITIEON TIPWTEIVNG OTO CWH

MelovekTruaTa
1) N VAYKN YLO GUAAOYT] OUPWV 24WPO0U

2) N OUOKOALX va uTtoAoyLloBei n tpocAapPavouevn pwTEivn o€

ATOMO TIOU KATAVAAWVOUV Tpodr) EAeVBepa aTtd TO OCTOMA T
oltiCovtal EKTOC OTITIOU

3) oL teploplopol otnv aéloAdoynon tou tooluyiov alwTtou o€
TIEPLTITWOELG TILBOAOYIKWV ATIWAELWV OTA KOTIPOVQ, OTO
OEPHQ, KOL OE TIOPOUCLN VEPPLKNG 1] NTTATIKNG BAABNG

- /




s
KPEATININH OYPQON

XPMNOLUOTIOLE(TOL YL TOV UTIOAOYLOMO NG MUOOKEAETIKNG AaG
AtmteAeuBepwveTal amd TO PUIKO LOTO O€ OXETIKA oTaBePO puOO

Katd tnv SLAPKELX TWV NUEPWY CUAAOYNG 0UpwV SlveTal
SLaTOAOYLO EAEVOEPO KPEATOG, SLOTL O UUG TOU KPENTOG TIEPLEYEL
KpeatLvivn Kal Qo eMmnpedoel Ta €TTIEOQ KPEATLVIVNG TOU
aoBevouc

glval o) M
aVAYKT GUAAOYTIG OUPWYV 24WPOV TIOU OE TIOANEG TIEPLTITWOELG
glval OUOKOAN Kal B) N aTtEKKPLOM KPEATIVNG EEQPTATOL ATIO
TTOAAOUG TTAPAYOVTEG OTIWG 1) NALKiQ, N dlaTpodr), N Tapouasia
VEDPLKNG AVETIAPKELOG, O LETABOALOUOG TOU acBOevn K.a
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Oup1lkO 0&U

» H hETpnon Tou 0UPLKOU 0&EWG YIVETOL KUPIWG yLO TNV
EKTLUNON TNG VEDPLKNG AVETIAPKELAG

» Ta puoloAoyika eTtimeda TOU OUPLKOU 0&EWG elval 3,5-7,2 mg/dl
YL ToVG avtpeg Kot 2,6-6,0 mg/dl yia tig yovaikeg

> YynAa emtimeda oupLkov o&ewg evuBuvovTal yia tnv eUdavion
uiog popdnc apbpitidag (Ttodaypa)

K.'

Swollen and Masses of uric
inflamed joint acid (tophi)




NMPOTEINES...

MANPELG TTPWTELVEG
EAALTIELC TIPWTEIVEG

AmtoteAeopATIKOTNTA - BlLoOAOYLKY] a&ia TIpwTEIVNG

DuTtikng MPoEAEVONG

ZWLKY)G TIPOEAEVONG




M TTANPEIC TTPWTEIVEG

TTANPEIC TIPWTEIVES

YAouTtevivn
TTPWTEIVEG TNG COYIOG




TTAPATTANCIA CUCTACH ME EKEIVEC TOU
avepwITIiVOU CWHATOC




Na Tnv agioAoynon Twv S1apopwyV TTPWTEIVWYV, OF
OXEON TTAVTA PE TOV AVOPWITO, EXOUV YIVEI DIAPOPES
TTPOCTTABEIEC.

TTPWTEIVWV TOU AUYOU “YNUIKG Babuod”
100




. VO CUYKPIOOUV O1 TTPWTEIVES

a1ro OIAPOPES TINYEC HE IO BEWPNTIKA TEAEIO
TTPWTEIVN,

“BioAoyikn agia “(




*  UTTOAOYIOHNOG TNG B1OAOYIKNG Qglag

akKoAouBo TuttO




TUTTO¢ UTTOAOYICHOU TNS BIOAOYIKNG QIO

BroAoyikn adia =
_ alwTo TTOoU TTAPEUEIVE OTO CWHA

e e W ] () ()
U(WTU mou crrrnppaqoqﬂnm: amo 10 owua

alwro Tpopnc-alwro (oupwv+kompavwy)

alwTo TPOPNC-AlWTO KOTTPAVWYV x100




HIKPNS BIOAOYIKNG OCNUACIAG TTPWTEIVN




ZNUACIA OHWGS OTNV Agia HIOS TTPWTEIVNG YIA TN
d1aTpo@n Tou avlpwItTou dEV EXEI HOVO N BIOAOYIKI)
agia TG aAAa Kol av 0 avlpwIToC HTTOPEI KAI OE TTOI0
Babuo va agloTrolel auTn, N HE aAAa Aoyia, TTOGO
EUTTETTTN EIVAI N TTPWTEIVN

“TrTeTrTIKn agia”

METMTIKN adia =

&gwrn TOoU rragégmvs oT0 au’:ga
alwro TpoPnc

X100




Kata Tn AQYn opweg Tpo@ens AauBavovTtal TTPWTEIVES
a1ro JIAPOopPa TPOWPIHA, TTOU NTTOPE]I VA GAANAOCU-
TTANPWVOUV HUE TNV TUXOV TTEPICTEIN TOU EVOG
ATTAPUITITOU AUIVOEEOC TNG HIAG TTPWTEIVNG, TNV
avTioToIXn EAAEIYPN QUTOU TOU AMIVOEEOS OTNV GAAN
TTPWTEIVI K.0.K.

HEYAAUTEPES BIOAOYIKEG QiEg




TPOPIYA TTOU EIVAIl TTAOUCIA GE KUTTAPIVN,

{wvTeg {wikoi 10TOI (OX1 pETOUCIWHEVOI)




“OperrTiKnN agla”

Opsnnikn adia = BioAoyikn aia x lNemnkn adia




EgeTalovTag YEVIKOTEPO TO BEpa TNG d1aTpoPNS Kal

TNS KAAUWYNS TWV ATTAITIOEWY TOU OPYAVIOHOU O

OUIVOZEX, HTTOPOUNE VU BYAAOUNE CUHTTEPACHATA

HETPWVTAC TO I00LUYI0 alwTou (nitrogen balance) .
UTTapXEl 1Icofuyio alwTtou

PWVEI TIC AVAYKES TOU




. AVATTTUCCOHEVOG
I O€ TTEPITTTWOEIC YUVAIKWY TTOU EYKUHOVOUV I
OnAalouv

8eTik6 160L0UYI0




. TTaBOAOYIKEC KATAOTACEIG aAAeg
TMEPITITWOEIS

: TO TTOOOV TOU
alWTOU TTOU OTTEKKPIVETOI Eival
TMEPICCOTEPO ATTO EKEIVO TTOU
mpooAapBaveral

apvnTikKo 160JUYIO

alwTou




HMEPHZIEX ANATKEZ ZE
NMPOTEINEX

O1 NUEPNOLEC AVAYKEC €VOC
opyaviopou e&aptwvtal Qamo:
Tnv nAikia

To ocwpatiko PBapog

To €160G, TNV €vtaon Kai tn O61apkela
TNC OWHUATLKAG OpaoctnploTNTAC




AMAITHZEIZ ZE NMPQTEINEZ KATA TH

AIAPKEIA THZ ZQHX
HA1K1la o€ €1n p/K1AO
OCWHAT1KOU Bapouc
0-90,5 2,2
9,5-1 1,6
1-3 1,2
4-6 1,2
7-14 1
15-18 9,9
19- 9,8

™~




“eAaY10TN NUEPNOIT

TTOCOTNTA TTPWTEIVNG”

TTOIOTIKI OUCTAOT)




To eAQX10TO TTOCO TNG
TTOU TTPETTEI VA AapBaveTal
aTtro TNV TPO@N £ival TrepitTrTou 1 g / Kg Bapoug tou
owMaTog (ZuvioTwpevn AlaTimikn NpoocAnyn
Npwreivng, Recommended Dietary Allowance,
RDA).
BeBaia, gia KaAn diatpo@n TTPOUTTOBETE!

HEYOAUTEPN AQYnN TTPWTEIVWY, OnNAadn 70 -90 g
ava evnAika avlpwIro.

H ATTO TNV TTPWTEIVN QUTH
TTPETTEI VA E1VAl , y1a va
TTPOCPEPOVTAI £TC1 OTOV OPYAVIOHO T
ATTOAPAITNTA ANIVOEEQ.




4 ™
Oyt 1: FéAa Kol npoibvra udca s aui - hnncpiand -Oanpia-
‘Eva 100buvapo yanaktos nepiéxer 12 yp udatdv-

Bpakes, 8 yp npwreives Kal nogdtnta AiNouUs Nou gyq icobUvapo nepiéxel 15 yp ubatavBpakes, 3 yf
noikiddel. npwrteives, 0-1 yp dinos kai 80 Beppides.

laAa anoPoutupwpévo

(0-3 yp Ainous avd 100606vapo) ‘Oonpia (nepiéxouv Kal NpwIgivn ion pe €va
, , I006Uvapo noAU dnaxou Kpéatos)

* AnoPfoutupwpévo yana 1 @At y
* PQ ' B 1 A

« TaAa pe 1 A 1,5% Ainos 1 oA aPa, pepibia 2 9
. . . :

» [dda okdvn anofoutupwpévo 5 @At Pacodia, PArES , /2 i

(Hayeipepéva, otpayyiopéva)
* [dAa eBanopé (xwpis Ainos Y2 AT
Banope (xeop ) /2 §ANC * Daoodia EepAoubiotd Y2 pAItg
* [dAa odylas anofoutupwpEvo 1 @At

* Naoupt and anoPoutupwpévo yada 180yp  Apudolxa Aaxavikd

* Apakds (payeipepévos) Y2 pAtg




Opdba 5: Kpéas kal unokatdotata

Xapnins nepiekukotntas oe fdinos Kpéas Kal

unokatdotarta

Kavte petpia katavadwon anod ta TPOPINa autns
NS Katnyopias. To €va 100dUvapo npwteivav ne-
piexel 7 yp npwrteives, 3 yp Ainous kal 55 Beppides

Xoipivo

* XolpIvo kovoEpPas 30 yp
» XoIpopEp! 30 yp
» Wapoveppl 30 yp
Moudepikad - Kuvnyi

* Zaunadv yadonouAdas 30 yp
» Koténoudo/yadonoUnda pe okoupo 30 yp

KPEas Xwpis n€toa

Mooxapi
* Auedétnta 30 yp
* Bpaotd Kkpéas 30 yp
* Kevipikes Petes Tunou T-bone 30 yp
* Kdvtpa 30 yp
* KUBol kepndn 30yp
* Mnov @iAé 30 yp
» Mnout 30 yp
* Noua 30 yp
* [Ideupd 30 yp
* LIS KEMNan 30 yp
* DiA<to 30 yp
30vyp

k *(lhos




Tupid
Edw avAkouv tupia nou €xouv Aryotepo ano 3 yp Ai-
nous ava 30 yp (BAéne kepdanalo yanakToKOUIKWV)

» Kataikiaio 4% % @At 30 yp
* Katiki Aopokou 10% 30 yp
* Flair 30 yp

Tupid (pe nepiekukotnta 5 yp Ainous/30 yp)

» Motoapéena 30 yp
* Pikota % @At 30 yp
* O¢ta light 30 yp

Tupia (edwd avnkouv dfa ta kKavovikd tupid)

* [paBiépa 20 yp
*'Evtap 30 yp
* Kaogpl 30 yp
* Kepanotupi 20 yp
* Konaviotn 30 yp
* Metoofdve 30 yp
* Tedepes 30 yp
* Togvtap 30 yp
* O€ta 30 yp




AIATPOOIKEX OAHI'IEZX

MolK1A1la CwilKwv KAl UTLKWV
NMPWTELVWV

2uvbuaopol tpodwv CW1KAC KOl
PUTLKNC MPOEAEUONC ylia KAAuYn o€
arapaitnta auivo&ca

AvaAoyia 30% ¢.m Kalt 70% C.m

Aladopornoloelg o€ €1061KEC
Kataotdoelg (m.X €yKupoouvn)
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e Mnv mapaynvete TO KPEAC OTA KApPBouva r oOTo

Tnyavi, ylatil €tol dlaomwvtal Ol MPWTETLVEC
TOU KA1l TOpAyovVTOl KOPK1VOYyOvol ouolec. [1a
Ttov 1610 AGyo pnv tnyavidete mMOAU TA auyd Kat
unv «kappouvialete» to Ywut.

eE1lval mpoT1pOTEPO VA HOYELPEPETE TO KPEAC OE
(eOTO VEPO KAl OX1 va To PAAETE 0 KPUO VEPOD
KOl OTn OUVEXEld va To PBpdoste (€KTOC €dv
OEAeTE va KAVETE oouma). Otav TO KPEQC
ektiOetal oto (€0td veEPO, O1 TMPWTETLVEC TOU
(eAativomoilouvtal kKatl oxnuoatidouv pia
NMPOCTATEVUT1KNR Kpouota, n omoila gunodilel tnv
€€060 Twv Yupwv Tou.l1’ autod va
xpnoiponoieite AaBida katl X1 mipouvi yla va
TTLACETE TO KPEAC TIOU MAYELPEVETE




1.
i

1. OMAAA TAAAKTOZ

ITnv opada yahokToc avoikouwv Ao To yohokTokopiKd npoiovTa. KabBe ioodlvapo anaxwy

- onofouTupwpEvow  YOAOKTOKOUIKDY
MNPOTENDY & PIKpr noooTnTa AInow.

napexsl nepinou 12yp udarovBpdkww, Syp

raka pe 1.5% MAnopa 1 pAuriav 240ml 114 kcal
raha sfanops 2% MAnapa 1 qpAutiav 240ml 125 keal
raha nAnpeg 3.5% Anapa 1 phrlawvi 240ml 170 kcal
MaoolupT 4% 1 pAuriav 240ml 145 kcal
Tupi Cottage 4% 1 keosdawl 200vp 220 kecal
Tupi peTa pahakrn 1 koppan 30yp 60 kcal
Tupi (pETa orhnpn 1 koppan 30yp 60 kcal
[Tupi KooEp! 1 koppan 30yp 75 kcal

1. 4. OMAAA KPEATIKON

2.
Iz gutr T opada avoikouy T Ta Tpoamipa ConkAc npofAeEuanc (kKpeEamkd- auyad- wapl).
Kabe codlvapo dnaxou kKpEdToc NEQIEXEl NEpIinoOU Fyp NpWTENVGY KOl PIKpr NogoTnTa
udarawvd pakww.

Wap S0vp 55 kcal
|I{D1'6nuu.?'.u ¥wpic TNV NEToa 35yp 55 kcal
IEh:rﬁl'urlfr.u'r KOIpIvG anaxo 30yp 55 kcal
|Al_n,-'|:'r 1 pErpio 73 kcal
|fkuu|-c:|iwn-c:|:r 30yp 100 kcal
|MnE'n-=:|:w 30vyp 100 kcal
|l{pé|:|q pE opaTd Ainoc 30yp a0 kcal




H NPQTEINH XTH AIATPOOH:
ENINTOZEIZ 2THN YIEIA




ANEMNAPKEIA NMPOZAHYHZ
NMPOTEINHZ

MPWTETIV1IKOC-0EpU1OLKOC UMOOCLOTLOMNOC

EmiBpaduvon tng PuoloAoy1KAC Kat
6itavontikig avamtvéng (maidiki nAikia)

Tpitn nAikia (UHOGIIleoq) =
OVOOOTO1NT1KO oUoTNUa = €unddeila otT1c
Ao1pwEerc

opadec putopaywv, QAAKOOALKO1l, XPNOTEC
VOPKWT1KWVY OUC1lWV, Vvnoteia

A1alTEC XAUNAEC OE MPWTEIVN = APVNTLKO
1ooluyi1o alwtou

Kataotpodnl MUTIKOU 10TOU KOl
atpoodparpivng (aBAntéc)




SYNEMNEIEZ YMNEPKATANAAQZHZ
NMPOTEINON...

O avOpwrnivo¢ opyaviopoc Oev amoOnkKevel
npwteiveg @ nayvoapkia

YnRepPOpTWOn TOU VEPPLKOU CUOTHUATOC
(dlwto = oupila, 11 KeTovwv = auv&non tng
otutntac tou aipatog, cakyapwdnc O6rapiTnc)
YRepPOpTWON TNG NMATIKAC AglToupylag
(XoAnotepoAn)

Oupila KAl KETOV1KA ocwpata armofoArn amod
veppouc = adudatwon = Oratapaxn TNG
OEpUOPUOUTLOTIKAC 1KAVOTNTAC




.. YNENEIEZ YNEPKATANAAQZIHZ
NMPOTEINON

Oupik apBpitida (HUEYAAEC MOOOTNTEC
MOUP1VWV = OUP1lKO 0&U = OUOCWPEUON
o apOpwoec)

NMpékAnon unepacBeotooupiac =
OO TEONOPWON
Anpuioupyia A1Owv CaCoO3




- .. 2YNEMNEIEZ YNEPKATANAAQZHXZ A

AMINO=EQON...

Mnopel N KATAVAAWON OUYKEKPLHEVWV
auivo&Ewv va mpoKaAEcel mpoBARuata
vyeiag;

FDA: o€ aodaAn Kat pn aocdaArn
Hwolvo$1A1kO ocuvdpopo puaAyiac
(vevpopvikn o6latapaxrn, oidnua,
gpubpéTNTA, OOTLKOC MOVOC, MUPETOC)
Abn €AgvBepwv apivoEewv Kkatl oyl
O1A1TNTIKAG MPWTETIVNE = OAVEMAPKELA
Bitapivwv Kal avépyavwyv OUCTATLKWV
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2YNEMEIEZ YNEPKATANANQZHZ
AMINO=EQON ..

ZTnVv amoppoénon AAAwv arapaitntwv
OQULVOEEWV

Melwvouv TNV 06pe€n Kai tnv mpocAnyn
TPOPNG

MpokaAovuv BAGBn otouc 10Tou(

Mropouv va odnyroouv o€ vedplkn BAAPN
OO6nyouv O€ oOoTEONOPWON

MPOKAAOUV CUUMTWHATO OTO YOOTPEVTEPLKO
cvotnua, vavtia, €peto, O61appora

Anpioupyouv aveniOupuntec YPuYXOoAOy1KEC
ol1atapaxEc




XPHZH MEMONQMENQN AMINO=EQN Q2 ZYMIMNAHPQMA KATA THN AIAPKEIA AIAITAZ

AMINOZY KYPIA AEITOYPIIA ZYMMNAHPQMATIKH XOPHIHZH TIA... ZHMEIA NMPOZOXHZ
AAANINH MeTaPoAiopoc TpunTopavng kai B6. Z1aBcpornoinon oakxdpou daiparog. Emkivduvn ot peyaAeg ddoeig
APTININH Aiéyepon Tapaywync oppoviv. Aiéyepon mapaywyAc aunTikAC oppovng. Mmopei va npo KaAéoel £pmn.
BAAINH Tlvsuufmklﬁ dialyela, ouvToviouog, 'EAsyx? ﬁépoug,' HUIKA avanTtugn, Emikivduvn oc unepdooohoyia.

VEUPIKO oUaTnpa. VEUPIKOTNTA, €VEPYEIA
FTAOYTAMINH Anpioupyia @oAikoU oféoc, mapayovrac AroTtoivwon, Tévwon puliv, evioxuon AMAepyia, duoaveia,

avoxic otn yAukoln. EYKEPAAOU. Karanrwon.
OPEONINH Ynopohbnon agopoiwong apivoéwv. TTenTIkEC dlATAPAXEC KI EVEPYEIQ. Neupikéc diatapaxéc.
IXOAEYKINH Muiki avanTtuén, aigoowaipivn. Muiki avanTtuén, evépyeia, Tovwon. Zuvdualetar pe Bahivn.
IZTIAINH Neupika kUTTapa Avaigia, avroxn TTavra pali C
KYZTINH AroToivwon AroTofivwon Negpa
AEYKINH Amoppopnon TPURTOPAvNG ‘EAeyxo¢ moévwy, HUIKR avanTtuln, @Acypovéc TTeAaypa ot peydAec d00eiC
AYZINH YnoponOa othv mapaywyh avTiowWpaTwy Epnn, abfnon avriowpdtwy, avantuén Me apyivivn ka1 Bé
MEOIONINH Negpd, oukwTi Kavon Aimwv TTavra pe B6
OPNIOINH OpUOVECG, GUKWTI IVOOUAivn AuEnTIKA oppévn Bepancia oukwTIoU Zxi1oppévela o€ UTEPdOOEIC
ZEPINH Aéppa - -
TAYPINH Opuovec Opyovikn apaywyn, WUIKA avantuén ZUVT'iGSle and pediovivn +

KuoTivn

TPYTITOZANH Opuoveg, piragivec B, oepoTovivn Aunvia, aduvdTiopa KAaTawTwon, OopHOVEC Mmopei va mpo kaAéoel Bavaro
TYPOZINH Emiveppidia, Bupocidig, urdypuon - Emkivduvo oc unepdooohoyia
SAINYAAAANINH OupocIdig, veppa Kata@Aiyn, aduvdari opa, yAUKavTiko YwépTaon, @ai VUAOKETUVOUpia
BAZIKA AMINOZ=EA : IooAcukivn-Acukivn-Aucivn- MeBiovivn-ZaivuAaiavivn Opeovivn-Tpurtopdavn-BaAivn
TTIIOANQZ BAZIKA : Apyivivn-Iotidivn
(TTnyég mivaka:Aedoukog/1995,Hazelton/1979,Crawley/1993,Bogardus/1981, Jenkins/
1980,6Garrison/1985, Mralaioc/1987,Sims/1992, et al.,)

N
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2UVETIELEC TIPWTETV1KOU
UTTOO 1T 1OUOU







Protein Requirements
for Exercise

The protein requirements and the recommenda-
vions for protein intake for athletes have not been
without controversy. Generally, scientists seem
10 be divided into two camps—those who believe
that participation in exercise and sport increases
the nutritional requirement for protein and those
who believe that protein requirements for athletes
and exercising people are no different from the
requirements for sedentary people. Evidence has
been found for both arguments. Although this
issue may be scientifically relevant, from a prac-
tical perspective, the requirement for protein—as
most often defined—may not be relevant to most
athletes. The scientists who believe that protein
requirements are greater for athletes and exercising

People offer two explanations:




*AU&nomn TNG 0EE(OWONG TWV AULVOEEWV OTT OLAPKELX
NG AOKNONG, KUPLWGE TWV OTTAPAiTNTWY OULVOEEWV
(BaAivn, Agukivn, LOOAELKIVN)

AU&non G MPWTEIVOGUVOEDTG YL TNV OVTIKATACTAON

Twv $Bopwv Aoyw TG doknong




e H doknon amo puovn tng Oev
ETIOPKT] YLX TN OLXTY)pnon N TNV
aEN oM TOV LVTIAPYOVTOG LULKOU

LOTOU




TEXVIKEG LEAETNG TIPWTELVIKOU
LETABOALOMOU KOTA TNV AOKNGC

2 UYKEVTPWOT 0UPIOG 0T OUPQA, OTO QLA KOl OTOV
LOpWTA

A€lkTNG TNG 3-1EOUVAO LOTLOIVNG (TPOTIOTIOLNMEVO AULVOED

looCUyLo alwTtou

lodToTa A pLVOEEWVY




MPpWTEIVEG KL NPELX

v'MEyAAO TTOGOOTO TIPWTEIVWV
kKaToBoAlleTal, OlaoTIATAL KOL KOLYETOL
OTOV KUKAO Tou Krebs

v'"MeyaAo TTO000TO XPNOLLOTIOLELTAL YLK
TNV ouvBOeon VEWV TIPWTEIVWV




e

AOKN O] KOL OTIWAELX TIPWTEIVWV
OTNV AOKNOoM

“MpwTtelvoupla (* evtaong = ¢
OUYKEVTPpwONG I)

< ATIWAELA < 3yp/MUEPQ

“lopwtag 1yp mpwTteivng/AlTpo

< ATIWAELO 2-4Yp/MUEPQ

< ApOOTNPLOTNTA NTILOG EVTOONG KOL LEYAANG
dlapkelog = 1t kataBoAlopou katda 50% kot ¥
ouvBeong kata 25%

™~




s
Mowx elvat n emid poon NG MPOTIOVN OGS GTOV

METAPOALOMO TNG TIPWTELVNG; ...

>N OLAPKELA TNG AOKNGONG

BeAtiwon tng agpoPflag tkavotntag = ypnotpotoinon Y kot A

Auénuevn tkavotnta 0&eldwong tng Aeukivng (dlakAadLlopeva apLvosea)=
POy WYT) EVEPYELAG aTto I kot €£0LkOVOUNON HULKOU YAUKOYOVOU




\
..Nowx givat n emidpaon TnG MPOTMOvNoNG
OTOV METAPBOALOMO TNG TPWTELVNG;

>Tn SIGPKELX TNG QTTOKATAOTAONG




\

MPWTEIVES YLX TIOPAYWYT] EVEPYELAG KOTX
TNV AOKNO ...

[nyn EVEPYELNG KATW omd OUYKEKPLUEVES

. oLVONKEeG
—_—_—_____—___________________________\

ﬂO(PO(TETO(péVn doknon, VNOoTeld- OLoLTLOL




... MMpWTEIVEC KOl OANTIKN
dpaoTnPLOTNTA

AcrjovTn Tinyn evepyeLog (5%)

2TO TEAEUTOUO OTAOLA TIAPATETAEVTG ACKTONG N
CUUETOXT] TWV TIPWTEIVWY QUEAVETAL, IE TN
XPNOLUOTIOMOoT] TOUG yLa TNV Ttapoywyr ATP otoug
HUEG

(Parkhouse), n doknon peypt tnv €€avtAnon
EVEPYOTIOLEL TIPWTEOAUTIKA EVQUO KOLL ETILTOYUVEL
TOV TIPWTEIVIKO KATABOALGUO

™~




... MpwTElveg Kot aBANTIKN
dpaotnpLoTNTA

AU&non tou katafoAlouov Katd 50% otav o
OPYQVIOUOG CUMUMETEYEL OE OPACTNPLOTNTA NTTLAG
EVTOOTG KOl LEYAANG OLAPKELAG (>2 WPEG)

Meiwon g ouvvBeonc katd 25%

O KaToBOALOHOG UELWVETAL UE TO TIEPAG TG ACKTONG
O puBuoc ouvBeong avéavetal amo 10-80% peTd aTtO
3-4 WPEC, TIAPAUEVEL AUENMEVOG VLA 24 WPEG




4 N
MTtopel 0 0pyavIoUOG VO TIHPAYEL TIPWTELVEG

aTto voOaTAVOpPAKEGS KoL AlT;

* AV TO CWHA EXEL TIEPIOTELN AULVOEEWY, TO NTIAP
UTIOPE( VOl XPNOLUOTIOLNOEL TIG O LOVOUAOES KOL TOL VO
OUVOUACEL E a-KETOVOEEX ( TIPOLOVTA HETABOALOHOU
TwWV Y Kat )

* MupootaduAiko 0&'6
* AKETOVIKO 0&V
* Mn anapaitnTa apviéea




2Y2ZTAZEIZ AIAITHTIKHZ MPOZAHWHXZ ...

[MoldtnTa MPpWTEIVWY
Evepyelakn mpooAnym
HAlkio

> WHATIKO Bdapog
IpOoTIOVNTIKT) NALKIQ

eplodog mpomdévnong

POTIOVNTLKOG OTOYOG




Emtimedo puoikng katdotoong tou abAntr)
H popdr kat 0 0ykog tng mpoTovnong

To T0000TO TWV VdaTAVOpPAKWY

H BloAoyLkn) aéla Twv TIPWTEIVWY

H yprion 1 oxt avoBoAKWY GapuaKwWY

H aTMWAELO CWPATIKOU BApoug




The maintenance of muscle mass is a balance
between muscle protein synthesis (MPS) and
muscle protein breakdown (MPB).
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What quantity of protein
consume?

Studies of protein requirements in athletes have
shown an increased requirement for protein in
strength-trained (Lemon et al., 1992; Tarnopolsky
et al., 1988, 1992) and endurance-trained athletes
(Friedman & Lemon, 1989; Meredith, Zackin,
Frontera, & Ewvans, 1989; Tarnopolsky et al.,
1988). Increased protein requirements for indivi-
duals engaging in resistive activities might be
expected due to the need for “extra™ dietary protein
to synthesize new muscle or repair muscle damage.
On the other hand, endurance exercise i1s associated
with marked increases in leucine oxidation (McKen-
zie et al.,, 2000; Phillips, Atkinson, Tarnopolsky, &
MacDougall, 1993), which would elevate overall
requirements for protein (if other amino acids are
also oxidized to an appreciable extent), or at least for
leucine. The shortcomings of nitrogen balance have
long been recognized, as the adequate protein intake
is calculated from implausibly high retentons of
nitrogen at high protein intakes (Hegsted, 1976;

should athletes

™~
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Young, 1986; Young, Gucalp, Rand, Matthews, &
Bier, 1987). This highlights the need for another
approach to examining protein requirements; tracer-
derived estimations of protein requirements are one
alternative method. Using this approach, it was
reported that consumption of a “low’ protein diet
(086g-kg~'-day~ ") by a group of strength-
trained athletes resulted in an accommodated state
in which whole body protein synthesis was reduced
compared with medium (1.4 g - kg_l . da}r_l) and
high (2.4g- kg '-day ') protein diets (Tarno-
polsky et al., 1992). No difference was seen in whole
body protein synthesis between the medium and high
protein diets, but amino acid oxidation was elevated
on the high protein diet, indicating that this protein
intake was providing amino acids in excess of the
rate at which they could be integrated into body
proteins. It should be emphasized that these results
do not mean that 1.4 g - kg~ ! - day ! was required
to cover dietary protein needs, but simply that
0.86g-kg ' day ' was not sufficient to allow
maximal rates of protein synthesis. It is not known
what body proteins were being made at a sub-
maximal rate at 0.86 g - kg~ ' - day ', but if muscle
protein synthesis was adversely affected then clearly
these data would be of relevance to athletes.

/




Xpovog mMPOCcANYNG TPWTELVWV ...

OH epeuva exel eTikevTpwOel o€ oyeoN e
TNV T(POTIOVN oM (XPOVOG) KAl OXL OTNV
T0COTNTA

OlAukoyodvo

OALNTPOPLKT) KATAOTOON: &) AVAPOALKEG
OPMOVEG Kal B) apivo&ea




... XpOVOG TIPOCANYNG TIPWTELVWV ..

H KatoavaAwon MTPpWTEIVWV 1] AULVOEEWY
AUECWG META TNV ALOKNOMN 1] KOL TIPLV TNV
AOoKN O™ EVOEYOUEVWG VA TIPOAYEL TNV oUVOeoN
TIPWTEIVWY, AAAX OEV UTIAPYOUV EAETEG TIOU
va 6€lyvouv av To GaLVOUEVO OUTO UTIOPEL VA
0ONYNOEL OE EVEPYETIKEG ETILOPATELG OE

LOKPOYPOVLA BAoT WG TtPog TN ULkt pada.
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Athletes have the choice of consuming protein
before, during, and after exercise. There are different
theories as to which period promotes an optimum
adaptation, but in the case of resistance exercise
almost all of them relate to the ability of protein to
provide amino acid precursors to either support MPS
or inhibit MPB. Protein consumption with respect to
aerobic exercise focusing on peri-workout/event
nutrition is backed by a theory that amino acids
could support some energy-yielding pathways and/or
attenuate muscle damage and enhance performance.
Post-exercise protein consumption may enhance
adaptation by also restoring glycogen, but it appears
that this is the case only if inadequate carbohydrate
is consumed (Jentjens, van Loon, Mann, Wagen-
makers, & Jeukendrup, 2001) and this phenomenon
will not be discussed here.

With respect to resistance exercise, some studies
have shown that pre-exercise protein consumption
can enhance MPS (Tipton et al., 2001) and others
have shown no effect (Fujita et al., 2009; Tipton
et al., 2006). Thus, at this ume pre-exercise feeding
appears unlikely to increase MPS and long-term
gains in muscle mass. A number of training studies
have used a combination of pre-exercise and post-
exercise feeding to enhance gains in muscle mass
(Burk, Timpmann, Medijainen, Vahi, & Oopik,
2009; Cribb & Hayes, 2006), so it is impossible to
tell whether the pre-exercise meal imparted any
benefit, since post-exercise meals are unequivocally
beneficial (see below).
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KatavaAwon Mpwteilvwv otn 61apKela
TNG AoKNoNngG;

Consumption of protein during exercise may
provide amino acids to “‘prime the pump”’. In other
words, the amino acids present in the circulation
during exercise may increase MPS and possibly
suppress MPB to enhance protein balance either
during or after the exercise bout. Only one study has
examined peri-workout protein consumption with
resistance exercise (Beelen et al., 2008). In this
study, the ingestion of protein and carbohydrate did
enhance MPS during the exercise bout and into early
recovery, but this did not extend into the overnight
fasted period.

lism and also on performance. Consumption of
protein during endurance exercise results in an
improved whole body protein balance during and
after the exercise bout (Koopman et al., 2004), but
the effects on MPS and MPB are not known. Some
studies have shown that protein provision during
exercise can enhance performance (Saunders et al.,
2009; Valentune et al., 2008), but others have shown
no performance effect (Cermak et al., 2009; van
Essen & Gibala, 2006). Thus, there seems to be little
reason to recommend the ingestion of protein during
aerobic exercise for performance enhancement and
there is no discernible benefit in terms of MPS or
MPB.

™~
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H KatavaAwon evog oVakK TIOU VA ELVOL KOAT) TNy
TIPWTEIVWV Kol vOATAVOPAKWY TIPLV AAAN KO LHECWG
LETA ATIO TNV AOKNOT) AVIIOTAoEWY BonBda otnv
TIOLPOXT] EVEPYELAG YL TNV EKTEAEOTN TWV OLOKT|CEWV
Kol BonBd& oTIq TIPOCOPUOYEG OTNV AoKNON
aUEAVOVTOG TNV TTAPAYWYT) AVABOALKWY OPOVWY,
LELWVOVTAG TOV HUIKO KATABOALOMO KOl UEAVOVTOG TO
XT{OLO TWV TIPWTELIVWV.

Ta ovak, HETA TNV AOKNGT), TIOU €ival TTAOUCLA O€
VOATAVOPOKEG JUE IO IKPT) TIEPLEKTIKOTNTA OE
npwTteivn BonBouv otnv avamAripwon Twv arobnkwv
EVEPYELONG KL OTNV ETILOLOPOWON TPAVUATIOHEVWY
LOTWV.
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AuTOL OL OTOYOL UTTOPOUV VA ETIITEVYOOUV pE i
KOTOVAAWGOT] MOALG 10-20 VPO MAPLWYV TIPWTELVNG KOL
ETOL €ilval EPLIKTOL ATIO OA0UG TOUG ABANTEC
QVEEAPTNTO ATIO TNV EVEPYELOKT] TOUG KATAVAAWOT).
MeyaAUTEPA TTOOK TIPWTELVNG OEV OLEYEIPOLV
ETLTITAEOV TNV TPOCUPHOYT] OTNV ACKNOT KO
aUEAVOUV META Bilag TNV YPTION TTPWTEIVNG WG TINYN
EVEPYELQG.

KataAANAQ OVOK TIPLV KOL LETA TNV AOKT)OT) LE KOAEG
OVOAOYLEG TIPWTEIVWYV KoL LOATAVOPAKWYV Elval Eva
KECEOAKL YLOLOUPTL, EVA TIOTNPL YAAQ, Eva smoothie
dpOUTWYV 1 EVA GAVTOULTG LE ATIOYO KPEAG (TL.X. TOVO
1] KOTOTIOUAO).

/
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/Recovery snack options providing approximately 60g of carbohydrate and 10g \
of protein:

300ml milk shake or fruit smoothie

500ml low-fat milk

300ml PowerBar ProteinPlus Powder Drink

PowerBar Performance bar or ProteinPlus Bar and 250ml sports drink
1%2—2 cups of breakfast cereal with %2 cup of low fat milk

1 sandwich with lean meat/cheese/chicken filling and a piece of fruit

1 cup of fruit salad with a 200g tub of low-fat fruit yoghurt

200g tub of low-fat yoghurt or a 300ml flavoured milk and 1 cereal bar

\_ /

Written by the Department of Sports Nutrition, Australian Institute of Sport, Dr Louise

Burke, Louise Bell, Michelle Cort, Greg Cox, Lesley Farthing, Bronwen Greenaway,
Michelle Minehan, Nick Petrunoff, Clare Wood and brought to you by PowerBar.

The Australian Institute of Sport is a program of the Australian Sports Commission.




An economical, practical, and efficacious
beverage for athletes to consume after exercise
1s milk, partcularly flavoured milk that con-
tains added simple sugar. For the athlete who
suffers from lactose maldigestion, there are a
number of practical options such as pre-treated
lactose reduced milk. This beverage provides
fluid that is better retained than water and
1sotonic sport drinks, carbohydrate to restore
muscle glycogen, and high-quality proteins to
repair and facilitate adaptive changes in protein
synthesis.




Muikp1r] KATAVAAWON)
givau TIPWTEIVWV

To yeyovog

* 'OtL ol TIEPLOCOTEPOL AOANTES KAAUTITOUV EVKOAQ TLG
aUENUEVEC AVAYKEG TOUG VLA TIPWTELVN, LEPLKOL
KO TOVOAWVOUV TIOAU Alyn TpwTEivn.

* OLaBAnteg Mo Bpilokovtal o€ aBAUOTO UE KATNYOPLES
Bapoug kal auTol TToU KAVOUV dlotta e UTIEPBOALKO
(nAo 1 awtoi ov eival «1OLOTPOTIOL 6TO GayNTO, Eival
auTol TTov Bpilokovtal o€ HEYAAUTEPO KIVOUVO VAl NV
TIPOCAQ U BAVOUV TNV ATIOPALTN TN TTOGOTNTA TIPWTEIVNC.

* AUTO UTtopEl va 0ONyroEL o€ amtwAELX PUIKNG padag,
apyn avakaugn kol va Becel o€ kKivouvo GANEG
AELITOVUPYIEC TOU OPYAVIOUOU OTIWG E(valL 1] AUV, OAd K
TWV oTIolwV eTMpPealouV apVNTIKA TNV atodoon.
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To yeyovdg YriepBoAIKn KOTOAVAAWON
elval TPWTEIVN

* Mepikol aBANTEG OKOTILUA KATOVOAWVOUV EYAAEG
TTOOOTNTEG TMPWTEIVNG, TILOTEVOVTOG OTL VU TO O
auénoeL Tn SUVOUN Kol To PEYEDOG TWV HuwWV.

* H KatovaAwon MPWTEIVNG TTAVW ATIO TA
bUCLOAOYLIKA ETUTIEON ATIAQ AUEAVEL TNV X PTIOT TNG
TIPWTELVNG WG TNy EVEPYELOG. H eTiLTAEOV TTPpWTEIVN
aTto OVN NG O€V SLEYELPEL TNV AUENGCT LUWV.

™~




H utepBoALlkn KatavaAwon TPpwTEivng 6ev Ha
TIPOKAAECEL TIPOPBAT AT OTX VEPPA GE LYLEILS
aOANTEG, TETOLEG SLALTEG LTTOPOVV VA TIPOAYOUV TNV
OTWAELX ALGBECTIOU ATIO TO CWHX KOL T A1) CWOTY)
aroppodnon AAAWV OPEMTIKWY CLUCTATIKWY ATIO TN
dtatpodn.

Emiong, Ta TpOPLpa e TIOAU TIPWTELVN EIVAL YEVIKA
aKPLBA (ELOLKA TOL CUMTIANPWATH TIPWTEIVWV) KO
MEPLKA UTIOPOUV VA 001 YyrjoouV o€ avBuyLeLvn)
TIPOCANWN KOPEGUEVWV ALTIAPWYV OEEWV.

H tpoodatn taon yia diaiteg UYNAEG O€ TIPWTELVN KO
XOUUNAEG o€ vdaTAvOpakeG OeV ival KATAAANAEG yia
ATOMX IOV yuvadovtol
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Protein needs for increasing muscle mass

Most athletes easily meet their protein requirements. Simply increasing total energy
intake from a well-chosen eating plan will allow most athletes to achieve or exceed
protein intake goals. New research suggests that the clever timing of protein intake
may be more effective in optimising gains in lean muscle tissue rather than simply
eating large amounts of protein. Protein intake in excess of requirements is used to
provide energy, and once energy requirements are met, surplus protein intake may be
stored as body fat. Although there is some speculation that very high protein intakes
(>2-3¢ per kilogram body mass per day) may have negative side-effects such as
decreased testosterone levels and increased calcium excretion, most athletes who
have chosen such diets over long periods do not appear to develop major problems.
The major disadvantages of high protein eating are likely to be the expense and failure
to consume sufficient nutrients such as fibre.
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TIPWTELVEG Kol LOAT Tt OUVOLUNG

* Aladopotoinon avaioya:
* Mg tn dLautnTIKY] TIPOCGANUN

H olétnTa TWV VOATAVOPAK WY
H oo TNTA TWV TIPWTEIVWV
Paul (1989) 0.89-1,94 gr/kg/d

_emon (1996)1,7-1,8 gr/kg/d

e Tarnopolsky (1992) 1,2-1,76 = 0,8-1gr/d
» Butterfield (1991) 1,6 gr/kg/d +200kcal
* Auénpuevn 6ocoioyia
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... TIPWTEIVEG KL OATLOTO OVTOYT]G

O Paul (1989) 0.97-1,37gr/d

O Lemon (1995)1,2-1,4gr/d

O Tarnopolsky (1992)1,2-1,69gr/d

O Butterfield (1991) 1,26 gr/d(review)

O Poortman (1993) 1,2gr/d

O AladpopOoTIOIN O™ AVAAOYQ E A1) EVEPYELAKT)
POCAN LN, TototnTa Y, otdtnTa [

O O aBAnTpLeg X peLalovTal HEYAAUTEPN TTOCOTNTA
Mou AOyw NG XAUNAOTEPTG EVEPYELOKTG
TPOCANYNG
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Nutriional Guidelines for Female Athletes

CARBOHYDRATES = 4 calories per gram (55 - 65% of daily calories)
An athlete’s Body Weight (BW), total energy needs, the specific metabolic
demands of their sport, and their stage of traming or game schedule will all
determine the quantity of carbohydrates needed. Carbohydrates are the Based on a 3,000cal/day diet
primary source of energy. They fuel your muscles and brain activity. jﬁt;.?ﬂﬂgﬁﬁ;%gmﬁnﬁ;m CHO) Et:*:“
Carbohydrate rich foods. such as fruits, vegetables, breads and grains I,E[I[I:;Hda}r / 4;Hgfm= ﬁﬂé day
should make up 55- to 65% of your daily caloric intake.

Determining Carbohyvdrate Needs

Based on Body Weight in Kilograms
6-10g of CHO per kilogram of body weight

PROTEINS = 4 calories per gram (15 - 20% of daily calories) Pound-Kilogram Conversion
The maintenance. repair and growth of muscle after intense physical 1301bs / 2.2 = 59kg
activity 1s the primary function of protemn. A proper balance of plant and R~ 354-500g/day

animal protein will also help your body maintain proper enzymes and
hormones necessary for intense training programs. Maintaining a positive nitrogen balance is very important to
athletes trying to build muscle. Athletes taking part in Strength and Conditioning should be diligent in ensuring
they are getting enough protein to maintain that positive nitrogen balance. For team sport athletes 1.2- to 1.7-
o grams of protein per kilogram of body weight will put you in a range to reach a

Nutrition 1s a very positive nitrogen balance.

important part of a

balanced strength FATS = 9 calories per gram (< 25% of daily calories)

and conditioning Vegetable fats such as corn oil, olive oil. peanut o1l and nuts are unsaturated and
N should be your primary source of fat intake. Fat intake should be less than 25% of
your total calorie intake. The primary function of fat is to produce hormones,
healthy skin and cell membranes. Fat is important in cushioning and protecting the
hodv’s internal areans.

program. Itis very
important for you
fo maintain a
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REVIEW ARTICLE
Protein Requirements for Endurance Athletes

Mark Tamopolsky. MD. PhD, FRCP(C)

From the Department of Pediatrics and Medicine, McMaster University, Hamilton, Ontario,
Canada

Acute endurance exercise results in the oxidation of several amino acids. The total amount of anuno acid
oxidation during endurance exercise amounts fo only 1-6% of the total energy cost of exercise. The
branched chain amino acid, leucine, has been most often studied in relation to endurance exercise. Leucine
15 oxidized by the enzyme, branched-chamn oxo-acid dehydrogenase (BCOAD). BCOAD 1s relatively
mactive at rest (~4—7%) and 1s activated at the onset of exercise by dephosphorylation (to about 25%).
After a period of endurance exercise traming, the activation of BCOAD and amno acid oxidation are
attenuated, however the total amount of BCOAD enzyme 1s up-regulated. A low energy and/or carbo-
hydrate mtake will increase amino acid oxidation and total protein requirements. With adequate energy
and carbohydrate intake, low to moderate intensity endurance activity has liftle impact on dietary protein
requirements and 1.0 gPRO/kg/d 15 sufficient. The only situation where dietary protemn requirements
exceed those for relatively sedentary mndividuals 1s m top sport athletes where the maximal requirement
15 ~1.6 gPRO/keg/d. Although most endurance athletes get enough protemn to support any increased
requirements, those with low energy or carbohydrate intakes may require nutritional advice to optimize
dietary protemn mtake. Nufrifion 2004;20:662—-668. ©Elsevier Inc. 2004




TABLE II

HABITUAL PROTEIN INTAKES IN MALE AND FEMALE
ENDURANCE ATHLETES*

Protein
Reference Subjects (g-kg7'-dY) %E

Tamopolsky et al 3% 8 male. 8 female 19 17
8 female 12 14
Tamopolsky et al * 7 male, 8 female 18 15
10 12
Tamopolsky et al ® 6 male 15 11
Phallips et al’ 6 male. 6 female 19 15
1.0 13
Schultz et al. 1992 9 female 14 13
Tamopolsky et al 3 6 male, 6 female 1.2 12
1.7 13
Sans et al # 5 male 22 15
Deuster et al ¢’ 51 female 16 13
Nelson et al % 17 EUM. 11 AMEN 1.0 15
0.7 15
Marcus et al ° 6 EUM, 11 AMEN 13 17
10 15
Drinkwater et al %° 13 EUM. 14 AMEN 1.1 13
1.2 16

Approximate mean Male 1.8 (0.4)* 14 (2)*

Female 1.2 (03)* 14 (2)*




REVIEW ARTICLE

Protein Requirements and Supplementation in
Strength Sports

Stuart M. Phullips, PhD

From the Exercise Metabolism Research Group, Department of Kinesiology,
McMaster Universiiy, Hamilfon, Oniario, Canada

Diaily requirements for protein are sef by the amount of amino acids that is reversibly lost in a given day.
Different agencies have set requirement levels for daily profein intskes for the general populaton:
however, the guestion of whether strength-trained athletes require more protein than the gensral popu-
lation is ope that is difficult to answer. At a cellular level, an imcreased requirement for protein in
strength-iramed athletes might arise due to the extra profein required to support muscle protein accretion
through elevated protein synthesis. Alternatively, an incressed requirement for protein may come about
in this group of athletes due to increased catabolic loss of amino acids associated with strength-raining
acdvites, A review of smdiss that have examinsd the protein requirements of strength-trained athletas,
using nitegen balance methodology, has shown 3 modest increase in requitements in this group. At the
same time, several stadies have shown that strength traiming, comsistent with the snabolic stmulus for
profein syothesis it provides, actually increases the efficisncy of use of protein, which reduces dietary
profein requirsments. Varions stedies have shown that simength-rained athletes habimally comsume
profein intakes higher than required. A positive epergy balance is required for apabolism, s0 8 requirement
for “exira™ protein over and above normal valoes also appears oot to be 3 critical issue for competitive
athletes becanse most would have to be in positive energy balance to compeie effactively. At present there
iz mo evidence to suggest that supplements are required for opimal muscle growth or soength gain
Sirength-irained athlsies chonld consumme protein consistent with zeneral populstion guidelines, or 12%
to 15% of energy Som protein.  Nuteifon 200420680 — 605, ©Elsevier Inc. 2004




1at protelnl IeqUITeIneits
strength- t1'1u1e:(l or traming athletes are elevated above those of
sedentary individuals (Figure 4). In contrast. several other reports
have suggested that exercise results in a more economic use of
protemn and may actually reduce protein requirements.4> Retro-
spective analysis of available data (Figure 4) has indicated that a
“safe” level of protein intake for strength-trained athletes 1s 1.33
g -kg ' -d ! however. this estimate is based on nitrogen balance.
which 1s at best a badly flawed approach for examining protein
requirements. All things considered. 1t 1s abundantly clear that any
protein requirement set for strength-tramning athletes 1s of little
relevance. considering that these athletes habitually consume pro-
tein far in excess of any recommended level. even the pseudo-
recommendation based on Figure 4. in their normal diet. In other
sports of which strength and power are components. e.g.. wWres-
tling. rugby. ice hockey. or American football. a requirement for
dietary protein would be easily met when the athlete 1s consuming
adequate energy., which may have a much greater influence on
protein requirements than protein itself. Therefore. as a gwde, I
believe that the joint position statement of the American College of
Sports Medicine, the American Dietetic Association. and the Di-
etitians of Canada®? is the best guide that can be given: “Data are
not presently available. however. to suggest that athletes need a
diet substantially different from that recommended in the Dietary
Guidelines for Americans or the Nutrition Recommendations for
Canadians (55% to 58% of energy from carbohydrate. 12% to 15%
of energy from protein. and 25% to 30% of energy from fat).”
There 1s no evidence to suggest that protein supplements are more
effective than consumption of high-quality protein from standard
dietary sources.




Endurance Athletes. An increase in pro-
tein oxidation during endurance exer-
cise, coupled with nitrogen balance
studies, provides the basis for recom-
mending increased protein intakes for
recovery from intense endurance train-
ing (32). Nitrogen balance studies
suggest that dietary protein intake
necessary to support nitrogen balance
in endurance athletes ranges from 1.2
to 1.4 g/kg/day (29-31). These recom-
mendations remain unchanged even
though recent studies have shown
that protein turnover may become
more efficient in response to endur-
ance exercise training (29,32). Ultra-
endurance athletes who engage in
continuous activity for several hours
or consecutive days of intermittent
exercise should also consume protein
at, or slightly above 1.2 to 1.4 gkg/
day (32). Energy balance, or the con-
sumption of adequate energy, partic-
ularly carbohydrates, to meet those
expended, is important to protein me-
tabolism so that amino acids are
spared for protein synthesis and not
oxidized to assist in meeting energy
needs (33,34). In addition, discussion
continues as to whether sex differ-
ences in protein-related metabolic re-
sponses to exercise exist (35,36).

Strength Athletes. Resistance exercise
may necessitate protein intake in ex-
cess of the RDA, as well as that needed
for endurance exercise, because addi-
tional protein, essential amino acids in
particular, is needed along with suffi-
cient energy to support muscle growth
(30,51). This is particularly true in the
early phase of strength training when
the most significant gains in muscle
gize occurs. The amount of protein
needed to maintain muscle mass may
be lower for individuals who routinely
resistance train due to more efficient
protein utilization (30,31). Recom-
mended protein intakes for strength-
trained athletes range from approxi-
mately 1.2 to 1.7 g'kg/day (30,32).
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HMEPHZIEZ ANATKEZ ZE MPQTEINEZ ANAAOIA METO
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AFrQNIZMA

KATHIOPIA 'P/KINO Z.B
Moda kot €pn ot 1'8
Muikr] Suvaun kot eEkprnKTkoTNTa (piYeLg, apon Bapwy, 1.6-2
AAp o€ UYPOG) !
XpovofBopa, agpdfia, >60A (Toddodaipo, modnAacia, 1,5-2
dpopot avroxrig, xerpoodaipion) !
Epefiopata agpofia, pUiko 0yko, dSUvaun (koAUuBnon, 1 8_3
netoodaiplon, KwmnAooia) !
ToyvtnTa Kot pUiky SUVAN (100-200-400H. TPLTTAOUVY, 1,7-2,5
AApO O€ )KOG) ! !
TeXVIKO aywviopa (puBuikr, Sipaokia, yuuvaoTikr 1,2-1,5

N




Zwika TpopLpa Qutikd TpodLpa

35 YPOHHAPLX HOoXOPicLo 1 XOLPLVO KpEaG, KOTOTIOUAoL 1 3-4 G€Teq YWl 0AKTig dAeoNG
apVvLoU (LOYELPEUEVT) TTOGOTNT)

40 ypappapLa Yapt (cupmeptAappavopévou Kat 2 PATCavia SnunTPLaKA TpWLVoy
kovoépBeg OTwg gival o Tévog)

2 pkpa ofyc Y2 kovoépBa (220 ypappdpia) pacdiia

35 YPOMAPLX OKAN PO TUPL PE YO PNAQ AtTtapd 2 dAtCavia payelpepéva QUUapPLkd

1 pArtave yaAa pe yapnAd Atopd 125 YpappapLla todou
1 KEGESAKL YLOOUPTL (200 YPOMAPLO) 50-60 ypappapla Enpol kaptoi 1 omdpLa

150 ml VypO CUUTIA PW KX YEVLATOG 1 dATChve ydAa odylag




e

ZUUmEpAoUOTA ...

OL IpWTEIVIKEG AVAYKEG TwV abAnTwy TTou Kavouy &ite
agpoPLa eite avoepOPLa AOKNOT EIVOL TIEPLOCOTEPEG ATIO
QUTEG TWV avBpwTIWYV oV O€V €lval dpaoTripLoL.

2TIG TIEPLOCOTEPEG TIEPUTTTWOELG, OL TIAPATIAVW TIPWTEIVIKEG
QVAYKEG PTTOPOUV EVKOAQ VO KAAUDTOUV HECW TNG AUENoNg
NG OEPLLOLKTG TIPOCANYNG TIOU GUVOOEVEL ETOL KL AAALWG
TNV CUCTNMOTIKT] YUUVOOTIKT).

AVTL VO KATOVOAWVEL KAVELG HEYOAEG TIOCOTNTEG TIPWTELVNG
OE EVOL YEVHQ, ELVOL TIPOTIHOTEPO VA CUTIEPIAAUPavovTal
HIKPEG TIOOOTNTEG TIPWTELVIKA TTAOUGLWY TPODIHWY 0€ KAbE
YEUMQ, CUMTIEPLAQUBAVOHEVOU TWV ULKPOYEUHATWY TIPLY
KO LETA TNV AOKN oM.




OL IPWTEIVIKEG TIPOCA|WELG APKETA TIAVW OTIO TLG
OUVICTWLEVEG TIOCOTNTEG OEV OLEYELPOUV ETUTTIAEOV TNV
aUENOT TWV HUWV N TNV AVAKO Y.

Ta VYPA GUMTIANPW AT KOL Ol GKOVEG TIPWTELVNG TIOV
TIEPLEYOUV TIOAUTLEG TIOGOTNTEG VOATAVOPAKWYV KL
AAAWYV OPEMTIKWY CLUCTATIKWY KTIOPOVV VI ATIOTEAECOUV
MEPOG NG Statpodrig Otav Ta TPOPLUA OEV Elval TIPAKTIKA.
AUTA TO TTPOLOVTO ATIOTEAOUV il CUMTIUKVWLEVT] TINY
ETUTIAEOV OPETTIKWY CUCTATLIKWY O€ pia dlata VYNAN o€
Oepuideg N Eva IPAKTIKO OVOK QAVAKAMPNG OE it EvTovn
MEPA TIPOTIOVNOY|G.

Tol CUPTIAN PW AT OXLVOEEWV OEV EYOUV EpeVVNOEL
KOTAAAT)AWG KoL OEV GUVICTWVTAL.
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A Critical Examination
of Dietary Protein Requirements,
Benefits, and Excesses in Athletes

Stuart M. Phillips, Daniel R. Moore, and Jason E. Tang
Table 1 Acceptable Macronutrient Distribution Ranges (AMDR)

as Defined by the Institute of Medicine (IOM) (33) and as Viewed by
Endurance and Strength Athletes as Sufficient

Dietary energy
Dietary energy (endurance Dietary energy
Macronutrient (AMDR)? athlete)® (strength athlete)°
Carbohydrate 45-65% 55-80% 30-65%
Fat 20-35% 10-25% 15-30%
Protein 10-35% 10-20% 20-40%

“The AMDR as defined by the IOM is “a range of intakes for a particular energy source that is associ-
ated with reduced risk of chronic diseases while providing adequate intakes of essential nutrients™
(33, p. 14). "Derived based on recommendations for carbohydrate intake for optimizing performance
(12, 13) and working upward from those estimates, including a required amount of protein based on
retrospective nitrogen-balance estimates (79), as well as allowances for the increased energy needs
of these athletes. Fat percentages are derived by difference. “Derived based on recommendations of
protein “requirements” from retrospective nitrogen-balance analysis (63) and working upward from
those estimates to include sufficient nutrients for health. as well as the elevated energy requirements
for these athletes to maintain and increase skeletal-muscle mass.




Conclusions and Practical Recommendations

To attain peak levels of performance athletes clearly need to be aware of their dietary
intake of protein, as well as carbohydrate and a number of other micronutrients and
minerals. Highly detailed and refined guidelines for intakes, however, are likely to
be confusing for most athletes. Notwithstanding, it appears that emerging dietary
guidelines for protein are in the range of 1.2-1.6 g protein-kg'-d-'. This level is
greater than the RDA, with the general recommendation that the RDA is a protein
intake designed simply to alleviate deficiency. More important, it is an intake that
appears, based on experimental evidence (mostly nitrogen balance), to be adequate
and more than sufficient. Should athletes aim to meet or exceed this intake? Quite
simply, in the absence of evidence suggesting that higher intakes are beneficial, it
is not yet possible to say that they will be beneficial. What appears to be critical,
as with the recommendations for carbohydrate, is that timing of ingestion is very
important. Put simply, protein should be consumed early during the postexercise
recovery phase (i.e.. immediately to 1 h after exercise). Protein quality also appears
to be important in maximizing the accretion of muscle proteins, so athletes would
do well to focus on high-quality protein sources such as dairy protein, eggs, and
lean meat. When athletes find it inconvenient to consume such protein sources,
more portable protein sources, particularly protein supplements, offer a practical
alternative. The content of these protein supplements should be closely scrutinized
by athletes for quality, however, because protein bars and drinks are highly hetero-
geneous in terms of their composition. The high-quality protein dose that appears
to maximally stimulate muscle protein synthesis is close to 20-25 g; above this
point protein synthesis is not additionally stimulated, but increases in amino acid
oxidation and urea synthesis may result.




