EBvikO kal KamnodloTtplakod

MANEMIZTHMIO AOHNSN

Ap. Mrniapéne Kwv/vo¢ — Epyo@uctoAoyog
Albaktwp AdANTIkAG Atatpopnc - Xapokomneiov lMaveriotnuiov — Tunua Entotiunc AtauitoAoyioc &
Awatpopng
Metadibaktopikog Epsuvntrc oto lMaveniotiuto tov Apkavoacs twv HIMNA - Human Performance Lab
Erotnuovikog Zuvepyarnc TEQAA AGHNQN



2tn onpepivn Napovoiaon...

* O poAo¢ Twv YoéatavOpakwv otnv abAntikn anddoon.
* Texvikég Doptiong YéatavOpakwyv. EEatopkeUpévo AlattoAoyLo
* MPpoAyWVLOTIKO YEUMA, KOTA TNV SLAPKELO KOl AUECWE LETA TOV OLYyWVOL.

* Nepiektikotnta Idavikov AOAntikoUv Motou. uvtayn @Ouowkolv HAektpoAUtn +
Navtlapoxupov.

* M€00obo¢ EA£yxou Eunédwv Yéatwong

* MpaktikéG cUMPBOUAEC Slatpodnc oe otepea popdn YéatavOpakwv & [MPOKTKEG
OUMBOUAEC YOSATWONG yla Evav EMLITUXNUEVO aywva.



«H Tpo@n €lval T0 PAPUEKO GOV KUl PAPUAKO
N TPOP1) GOV




KaTnyopieg BPETTTIKWY OUCIWV:

1. Evepyerokn mopoyn (Kavoiun vin):
YoatavOpakes (apvio, Cayapn), Amn
2. Xoupaiiovy oty EVOLVAUMOGCT:
Negpo, mPOTEIvVES, (MVS, TEVOVTES, GUVOEGUOL,
LOVOPOL)
3. Mkpég Opentikég ovolec:
Bitopiveg Kot tyvootoyeila



YootavOpokes-BroAoyikog poirog

* O kuplotepoc PLloloyikoc poloc twv CHO eivarn
nopoxn evepyeLag - YoatavOpakwon n Maption

* O peooc avBpwmoc matpvel amo touc CHO mepimou
TO TNC CUVOALKNC EVEPYELAKNC TOU TTPOcAnYNC



Etcaywyn Oplopol....

YéatavOpakwon R Moption YéatavOpakwv:

* Mua SLaLTtnNTIKA TPOKTLKA TTOU OTOX0 E£XEL TNV AUENon TwV ANoOEUATWY LUIKOU
KOl NTLOTLKOU YAUKOYOVOU o€ emtineda peyaAvtepa amod ta ¢puoloAoyLKA ItpLv oo
Evav aywva.

Moti? Aot ta puotoAoylkad amodepata Twv vdatavOpakwv 6ToV OPYAVIOHO HaG lval
eAaylota

®Duololoyka enineda puikov yAukoyovou:
80-120mmol/kg puikou wotol
EvaAAaktikol opot:

YéatavOpakwon
YnepnAnpwon yAukoyovou



rAuKoyovo UGy 400 g (160 §

S S S R B A R S S S AR AR TS

200 300 400
Katavoun udatavepdkwy (Q)




EvepyelaKeEC MNYEC 0€ SLaPOPETIKA EMLESA EvTAONG ACGKNONG

Ol udatavBpakeg avalapufavouv tov
KUPLO POAO OTNV TAPAYWYI) EVEPYELOG

300 (tuég RQ kovtd oto 1)
Twéc RQ
RO g Muiko Mukoyovo
200 0.7
Muika TplyAukepidia

EA. Autapd O¢€a

100 Aukoln NAdopatog

Evepyelakn KatavaAwon, kcal/kg/min

0 25 65 75
% Méylotn¢ KatavaAwong Ofuyovou

VCO2 Awyotepo o€ oxeon Me to VO2
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2npaoia ArtoOspatwv Muikov Nukoyovou. NMpwtokoAAa Daptiong
YéatavOpakwv

* KAaoowko (ZkavdivaBiko) NMpwtokoAAo

* Toortorrotnuevo MNMpwtokoAAo

* [lpwtokoAAo Mia¢ nuepoc




KAaoowo (okavdivaPiko) mpwtokoAAo

E¢ovtAnTtikni E¢ovtAnTtikni
Acknon Aoknon
Acknon: Avdrnavon
Alawta: <10% YdatavOpaKec >9i0% YéatavOpakec
I I I I I
0 1 2 3 4 5 6
Huépeg

0.1




Melovektipato KAaootkoU MpwtokoAAov
doptionc

oUotaon tTnG diotag Ko otic SUo pAcELC TOU SV Eival MPAKTLKA
duvarto va emtevyOel pe kowa tpodLuaL.

£€OVTANTLIKNA AOKNON UIMOPEL VA TTPOKAAEGEL TPOLULOTLOMOUC

*O AUOTNPOC MEPLOPLOOC TNC KaTtavaAwonc vdatavOpakwv, o
OUVOUQOMO UE TNV EEAVTANTLKA ACKNON HIOPOUV VAl TPOKAAECOUV
OUMITTWHLOTO UTTOYAUKOLLLLOLG



100 -

Xpovog MNMpotrévnong

Alota

80 -

60 -

40 -

20 -

Tponomotnpévo NMpwtokoAAo +

Mpomnovnon: 73% Vo,max

Avamnavon

3 4 5

Huépeg

50% YéatavOp. 250-300gr/day ?0% Y&atavOp. 400 - 500gr/day




e
AwatoAoylo pe 70% CHO — 4" Huépa - MpwtokoAAo YéatavOpakwaong
(N

Nivakas 4.2. MNpoteivépevo npepnhoio HiaitoAdyio pdpuons ubatavBpakwy TPEIS NPEPES NPIV TOV
aywva

Y6aravBpa- | Mpwrteives  Ainibia = Evépyeia
Kes (yp.) (yp.) (yp.) (kcal)

3 QETES Ywpi YE 2 Ky. 1axi-

vi & 2 ky. W€ n xGBepia

Toor pe 1 @éra tupi ka1

@éra yadonoUia

3 @A paxapdvia pe 3

K.O. TUpl TPIUPEVO

Meonpepiavé | 1 @At papoUd e 1 k.o.

efaidiado

90yp 16vo o€ vepd

2 QETES Ywpi e 1.0, Pén

1 phio

3 @A paxkapoévia pe 3

K.O. TUpl TPIUPEVO

1 @éra yaronoUia

1 quyé

1 nothpi yaia 1,5%

Mpo unvou 1 @€ra ywpi pe 1 ko.

pappeiada

Mpwivéd

Agkauavo

Anoyeupauvo

Bpabivé

Tovoflo




AlatoAoyo pe 70% CHO — 4" Huépa - MpwtokoAAo YéatavOpakwong
(1)

Mivakas 4.3. MNpotewvépevo nuepnoio Siaitoddyio pdpuons ubatavBplkwy TPEIS NUEPES NPIV TOV
aywva

ledpa YbatavOpa- | Npwrteives | Ainibia | Evépyeia

Kes (yp.) (yp.) (yp.) (kcal)
3 QETES YwI JE 2 K.Y. TaXI-
vi Kal 2 kY. péni n kaBepia
Toot (1 @éra tupl, 1 éta
yafonoUAa)
3@A. pul
1 @A. yapold + 1 k0.
efaiéiado
90yp xoténoufo
2 PETES Ywui PE 1K.0.
Anoyeupauvé | pappendda 45 3 200
1 yhio
3 @A. pug
Bpabivo 60 g tupi xapnAdv Aina- 135 41 6 830
PV
1 nothp! yania 2%

Mpo ¢ 4 4
PO UNvVou T 2 8 5 245

MNpwivo 80 14 18 535

Aexauavd 30 13 7 235

Meonpepiavo 140 50 24 1048

Y Uvofo




ABARpota ov propouv va enwdeAnOouv pe to TPOMOMOLNUEVO

v' AU€non tou xpovou otov onoio epdaviletal n eEdvtAnon o€ Goknon
otafepnc Eviaong

v Ab€non tn¢ anddoong os dokpaoiec anddoong npokodOopLlopévou Epyou




MpoaywvioTiko MNevpa




X10yol Ilpo-ayovietikov yeopatog (3-4 mpec mpyv 00 TOV

ayOvo)

H avénon tov amodepdtov rotikod & poikov YAVKOYOvVov 6TV TEPITTOOC TOV
0 0yOVOS oECayeTan T0 TPMI Kol Ta amod&pata £xovy €avrinBsetl and Ty vnoteia,
KOTA TV OLAPKELN TNG VOYTOC.



Placebo 459 CHO 156 g CHO 312 g CHO

BeAtiwon tn¢ aBAnTikng¢ amrédoong umopEi va maparnpnBsi uovo orav n
KaravaAwon voéaravlpaKkwy gival OXETIKA UEYAAN




300 yp. MEWEC pE TOpATa KQI
paviTépia

Me 30 yp. Tpippévo Tupi

Eival peonpeplavo nepinov 500 Oepuidwv ( R 600 av OcwpROOUHE OTL EXOUME
BaAel 1kout YA eAatoAado nov gival nepimou 135)



ATTOULTOULEVN TTOGOTNTA LOATAVOPAKWYV KATA TNV SLAPKELQ
TOU aywva?




Meéeylotog puBpuoc oéeidwonc twv vdatavlpakwv?

30 - 60 yp. TNV wpa

H daviki mocotnta npoocAnPnc vdatavBpdkwv pe otoxo tn PEATIOTN avaocuvOeon tou
LUikoU YAuKoyovou eival Baoel epeuvwy ta 1.1 pe 1.2 yp. to Aemto. AuTO £lval To PEYLOTO
OpLO LLE TO OTIOLO UTTOPEL O OPYyaAVIOMOG va ofeldwveL LOATAVOPOKES, KATL KoL TO OTolo
onpaivel OtL Kat peyoAutepn moootnta va 606eil otov opyaviopo, dev Ba pumopEoel va
EeMEPAOTEL O CUYKEKPLUEVOC pUBUOC.



Napadeiypata - Moootnteg Tpodnc

Kafe 45'-1wpa aoknon... 1/1/2 Mnapa énuntplakwv ‘H
1/1/2 prtavava 'H 1/1/72 p€ta Ppwpt pe péAL (1ko) & Boutupo
(2ky) 'H 4-5 anoé¢npapeva dapacknva H 4-5 anoénpoapeva
oUka'H 1Gel YéatavOpakwv




MpoocAnyn YéatavOpdkwv — NMNpoodata dedopéva

» H noootnta kot to £(60¢ Twv mpooAapBavopsvwy vdatavOpakwv
OXETL(ETAL LE TN XPOVLIKN SLAPKELOL TNC AOKNONG

» 2uvouaouoc TOAAATIAWY HopPwV HETADOPEWV USATAVOPAKWVY
(1t.x. YAukoInCg kat dpouktolng) paivetol vo oxetiletal Le KAAUTEPO
pLUOLO ofeldbwonc Twv vdatavBpakwyv (ptavovioc Ewg Kal Ta
105yp/wpa)

» JUMTTANPWLLOL TTOU TIEPLEXEL piypa paAtodettpivng, de€tpolng Kal
dpouKkTOlNC amoteAel pla TOAU KaAn A0V yLa £vVa AYWVLIOULOL TTOU
Eemepvael TIC 2,5 wpeg og OLApPKELAL.

Nestle Nutr Inst Workshop Ser. 2013;75:63-71. The new carbohydrate intake recommendations.
Jeukendrup A



Fig. 1 The new carbohydrate
intake guidelines. Carbohydrate
intake recommendations during
exercise depend on the duration of
exercise. In general, carbohydrate
intake recommendations increase
with increasing duration. The type
of carbohydrate may also vary as
well as recommendations for
nutritional training. These
recommendations are for well
trained athletes. Aspiring athletes
may need to adjust these
recommendations downwards

Nestle Nutr Inst

Workshop
Ser. 2013;75:63-71. 2013

The new carbohydrate in

take recommendations.
Jeukendrup A.

Q

Duration
of exercise

Amount of
carbohydrate
needed

Recommended type
of carbohydrate

Additional
recommendation

30-75 minutes

1-2 hours

Small
amounts
or mouth rinse

Single or multiple
transportable
carbohydrates

Nutritional training
recommended

Single or multiple
transportable
carbohydrates

Nutritional training
recommended

Single or multiple
transportable
carbohydrates

Nutritional training
highly
recommended



http://www.ncbi.nlm.nih.gov/pubmed/23765351
http://www.ncbi.nlm.nih.gov/pubmed/23765351
http://www.ncbi.nlm.nih.gov/pubmed/23765351
http://www.ncbi.nlm.nih.gov/pubmed?term=Jeukendrup%20A%5bAuthor%5d&cauthor=true&cauthor_uid=23765351

-
n
o

(®))
o

Q
-
5
>N~
o

5%
(UC
0.0
n =
35
o.-
c X
o O
(@)]
o]
x
LL

Low 1o High intake

moderate intake

Less/no gastro-intestinal
i| distress but “gut training’
|_recommended

1

Multiple
transportable
carbohydrates

Single ' Gastro-intestinal
carbohydrate problems likely
source

60 90 120
Carbohydrate intake during exercise (g/h)




ABinTIK6 TOTO NE OV 10 YA UKO - QPO 0 2:1 (Ydatavd i
repreknikoTnroc $% CHO)

» 250ml youdc uniov 1 avavd

» 64 ypoupdpu pohtodeLpivig
» 875ml vepd

TomoBeteicte OAa To VAMKA G Eva afANTIKO TAYOLPUEKL KOl CVOKIVEICTE KUAL

1 (Aoysio yopnuxomrtag 1125ml)

Opemtuch alio ova uzpion
v" Evépysuw: 366 kcal
v YdarwavBpuxsc: 90 ypoupdpio
v Ainog: 0 ypoupdpu




Eviaxuon ns
UELOQODAS LoV

B

MAaypappa 4.2. MéBobor npondvnons tou yaotpeviepixoU cuothuatos xar n Beukn enibpaon
otn Aertoupyia tou opyaviopou (Mpocappoyh and Jeukendrup 2017).




ZUMBOUAEC yLO TNV QVTLULETWTTILON TWV YOOTPEVIEPLKWV
CUMMTWHATWV.

v Zuthwvrou TPOdLUA XAUNAARG
TLEPLEKTLKOTNTAC O ALIOC Kol PUTLKEC
lveg.

* Amoduyn TPOPiUwv pE TIOANEG
duUTIKEG [vec. Xopta, Aaxovika).
Pwul oAlkng daAeon¢ n oikaAng,
(UHOPLKA OALKNC QAEONC, KOOTAVO
pUT, OOTIPLA, KOAQUTIOKL, UITLOKOTO
gumopiovu...

< v'Elvall onpowvTko To TEAEUTALO YEU AL
- TIPLV OO TOV AywVa VoL AltoTEAE(TOL Ao
TPOPEG OL OTIOLEG Elvall CUUPWVEC HIE TLG
TIPOTLUAOELG TOU aBANTH.



faoTPEVTEPLKA TTPOPBANUATWVY KOTA TNV SLAPKELA TNC
AoKNONG

AlaTapayYEC TOOO TOU QVWTEPOU 00O KOl TOU KATWTEPOU YOOTPEVETEPLKOU CUOTHUATOC TMapATnpEital
Katd thv OLAPKEIA TNC COKNONG Of TMOAAEC MEPLMTWOELC aFANTWV.

Me anotéAeoua OoAa autda va Snuloupynoouv aunxavioa otov
adAnty kat aduvauia va ouvexioel va aywviletal o06Nywvtag ToV OpPyavICUO TOU Ot apuddtwon
(ueiwon vypwv ocwuatoc-nAeKTPoAUTWVY) UE TEALKO amotéAsoua tnv dpauatikn peiwon tn¢ adAntikng tou
arnédoons n eykataAewpng tov aywva.



e AoKATAOTAONG




Mnyxaviopoi YrepnAnpwong tov Muikou
Aukoyovou Metad tnv Acknon

(_» Apxikn Taxeia @caon

UETATOMLON UETAPOPEWV YAUKOTING
aItO EVOOKUTTAPLKA SlaUEPioUATO OTNV KUTTAPLKN HEUBpPVN, KTl ITOU
ouuBaAAetL otnv avénuévn npoocAnyn yAukolng Kat cpUECWE UETA TNV AOKNON

(_» Avénon evepyotntag ouvdaong yAukoyovou
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I'io TV PEATIOTN OTOKATAGTAGT] TOV EVEPYELOKOV
otofspaToyv

Tl v PEATIOTN OTOKOTAGTOGY TOV EVEPYELUKOV
arofendtov: Ilpémer vo eKueETOALEVTOONE TNV TAYELO,
@aon ™S ovvleong yAvkoyovov 30 mpotTa AETTA) NE
MTOAAQ MIKPA YEVUOTO KOl Y10, TPUKTIKOVS AOYOVS GE
vypn poper). Xvvovaocuos 3CHO/1PRO. Makapovio,
ILE KOTOTOVAO - TOVO 1] GOKOAUTOVYO YOAO,

Mooyapiolo pAéto (200-250yp) pe kpOapakt (3-4¢pA.  350-500yp), caAdta
EMOXNG HE eAadAado, 2 pEtec Pwui kKat 1 peyaAo motpL XUHOC

KotomnouAo Ynto (200-250yp) pe pulL (3-4dA. R 350-500yp), caddta EMOXAC
ME EAaLOAabO, 2 PETeC PwL Kat 1 peydAo motApL XUHOG

Mruudteke (200-350yp) pe pakapovia (3-4dA. 1 350-500yp), caddta EMOXAC
ME eEAaOAado, 2 PpEteg Pwui kat 1 motpL yaAa 1,5%




Konwon Aoyw tn¢ otadlaknc HeEiwong Twv anoBspatwyv YAUKOyGvou

Konwon, umepkonwon &Tmﬁavorr']twv yLOl TPOUHLOTLOOUG

EGv n avanAnpwon Tou puikol YAUKOyOvou Sev avanAnpwvetal cwotd UOTEPA OO TIG CUVEXOUEVEG CUVESPLEG AoKnong



EAeyxoc Emumedwyv Yoéatwonc




ONk6 owpauké Ubwp = 60% tou Bapous tou omuatos

E€wkutdpio uypé= Evbokuttdpio uypd=40%
tou Bdpous tou opartos (28L)

20% tou Bdpous
tou ompatos (14L)

N

75% 25%
AiGpeoo uypd Midopa
10.5L 3.5L

b EvboBnhio tpixoe1biv




Yypaivel TOug 10TOUG

(oTOpA,uaTIOLMUT)

MpooTarelel Ta
opyava Kal Toug
10TOUG

Bon0del otnv

mpoAnwn Tng
SuokolAidTnTOg

ZUMMETEXEI O€
MeTABOAIKEG
avTidpdoeig

PuBuigel Tnv
OeploKpaCia TOU
OWMATOG

Aitraivel Tig
apBpwoeig

ATTopaKpUVEl
a1ré ToV
OpYQVIOMNO TA
ammopBAnTa

MeTa@épel
OpeTTTIKA
OUOCTOTIKA




ApvnTiké looluylo vepoUu — ApuddaTwon — l, Atrédoon - 1‘ MOavoTnTeg
Epg@daviong AcBeveiwyv




Aoxnon - Agubduwon

ANMALIES CWHPATIKOV UYPQOV

Oyxos nAGopatos | Qopwpopraxkduntas nAGopatos

TaceomoBnuhpes Qouwmobnthpes

T Ayyeiomeoivn
nAGopartos

l Anéxxpions + Anéxxpion H,0
vatpiou

Adypappa 3.1. H Sabikaoia puBons tou 100duyiou G6atos otov avBpwmvo opyavioud katd
v Goknon.




O pOoAo¢ TnG BeppopubuIong oTnVv
aOANTIKA atrodoon

?

O




==

A'KTlvoBo)\ia:' ~_




TpoTtrol yeradoong
BepudTNTOG ATTO KAl
TTPOG TO CWUA




Mepikég CUVETTEIEG TNG APUOATWONG

A@uddTtwon
* Meiwvel Tov Oyko TTAGOUATOG
* AuCAvel TNV WOPWTIKOTNTA

A@uddatwon Kal Bgpuopubuion

A@uddatwon Kal aBAnTIKA * Meiwon péyiotou pubuou
amrédoon €Qidpwong
« Meldvel TNV IKavoTnTa Tou * Meiwon puBuol eidpwaong yia
OWHATOG VA avTaTTEEEABE! OTN Mia dedopévn Beppokpaaia
¢éotn IURITE ) ’
« Melwvel TV aBANTIK aTréd00n * Augnon Beppokpaciag TTuprva

yia pia dedopévn Eviaon
Aaoknong

* Meiwon PEYIOTNG ETTIOEPUIKAG
PONG aipaTog

» Augavel Tnv KapdIakr ouxvoTnTa
» Augavel Tnv KapdIayyeIoKn
empBdpuvon

Sawka MN, Med Sci Sports Exerc. 2007;39:377-90



‘\ || ‘ " ‘ ] ’
Eikova 4.1. MNobnAdtes pe nayoyidéka. Aprotepd: Tapoupidns Iwavvns, MpwtabAnths EAAGSOs
MobdnAacias Apopou ka1 MNaykéopios MpwrabAntns Miotas. Ae§d: ZypoupnoUAn Aavan, Mpwra-
BAntpia EAAGSos otnv NobnAacia Bouvou.




s e
Eikéva 4.2. Evubadtwon npos peiwon tns Bepuokpacias owparos. (Nino Schurter,
Maykéowos MNpwtabAntns MNobdnAacias Bouvol (Cross-Country, XC), 2015-2017).




Emionun 8éon ACSM 2007 =
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H Apepikavikn €0pa tov KoAdeyiov ABAntioTpiknc vroypopupiler 01t o1 abANTEC
TPENEL VO TPOSAAUPAVOUY VYPA, LE CKOTTO 1| TPOKAAOVUEVT] OO APLUIATOGCT AOY®
EQLOPMONC OMMAELNL TOV COUATIKOV TOVG PApovg Kotd TN OLdPKELD TOL OYDOVO VO
unyv Eemepvd 10 m0606TO TOV 2%, Ge avtifetn mEPIMTOON UELOVETOL OPAUOTIKA 1)
abAntikn)  amodooom, 1laitepa, OTav 1 ACKNCTN Tpayuotomoleitalr oe Oepuod
nepParlov. Amevavtiog teAevtaieg emotnuovikeég ueAétec tov 2013 €oeicov 0TL
oaKone ko pe <-2% 100 cOUATIKOV PAPOovC HELOVETOL | 0OANTIKY) 010000 TOV
aOANTOV TOONAUGLOC.




Zupntwpata Apuvdatwong <~2% AnwAeLeg tou 2B

* Bardis CN, Kavouras SA, Arnaoutis G, Panagiotakos DB, and Sidossis LS. Mild dehydration and cycling
performance during 5-kilometer hill climbing. J Athl Train. 2013,;48(6):741-7.

* Bardis CN, Kavouras SA, Kosti L, Markousi M, and Sidossis LS. Mild hypohydration decreases cycling
performance in the heat. Med Sci Sports Exerc. 2013;45(9):1782-9.
OepuropudBuiotiki AucAsttovpyia kat Meiwon tng Anodoong oe
nodnAacia avtoxng

« Casa D], Stearns RL, Lopez RM, Ganio MS, McDermott BP, Walker Yeargin S, Yamamoto LM,
Mazerolle SM, Roti MW, Armstrong LE, and Maresh CM. Influence of hydration on physiological
Sfunction and performance during trail running in the heat. J Athl Train. 2014;45(2):147-56.

Meiwon tov PuBpou kat tng Altédoong
ApOUEWV

« Logan-Sprenger HM, Heigenhauser GJ, Killian K], and Spriet LL. Effects of Dehydration during
Cycling on Skeletal Muscle Metabolism in Females. Med Sci Sports Exerc. 2012;44(10):1949-57.

MetaBoAkn SuoAsttovpyia. AVEnon kavong Twv vdatavOpakwv otav ot
€Belovtéc Nrav N apudatwpévol . AvEnon RQ.




ULTRAENDURANCE CYCLING IN A HoTr ENVIRONMENT:
THIRST, FLUID CONSUMPTION, AND WATER BALANCE

LAwWRENCE E. ARMSTRONG,! Evan C. JoHnsoN,? Amy L. McKENzig,! Linpsay A. ELLis,! AND

Kerrs H. WiLLiAMsON®

"Human Performance Laboratory, Department of Kinesiology, University of Connecticut, Storrs, Connecticut; *Department of
Health, Human Performance and Recreation, University of Arkansas, Fayetteville, Arkansas; and 3 Vinson Health Center.
Midwestern State University, Wichita Falls, Texas

2.€ QYWVEC UTTEPATTOOTACEWY, AAAQ KOl OE QYWVEC UE
eTTavaAauBavopeva avn@opika eTTitreda TUTTOU circuit o€
(eoTO TTEPIBAAAOV, PaiveTal OTI TO ECATOMIKEUMEVO
TTPWTOKOAAO UdATWONG PBeATiwWoE TNV TTOONAATIKA, O€
avTiBeon pe TNV ad libitum TTpdoAnwn uypwv (EAEUBEPN
TTPOCANYN UYpwWV), N OTToia 00NYyNOE€ O€ PIKPOU [abuou
apudatwon (<-2%bw).



* JUYKEKPLUEVA €XeL TipotaBel amo tov Thorton OTL n
adudatwon NPOKAAEL duoAeltoupyia TOoU
uetaBoAlopou, NPOOOEUTLKN LLELWON oTOV
avecbo&acué nc ATP, Ttspoutépw LLELWON NG yAukoinc
Kol Ttapoxn ofuyovou ota KUT'EOLpOL TOoU owuatoq H
avTIOLOUPLTLIK)  OpHOvVN N avvemmeown N
Baocompeoivng (ADH) pe tnv oewpd tn¢ TPOKAAEL
LLELWON OTOV OYKO TTAACMATOC KoL 0E OUVOUOOMO LLE TLC
duoAeltoupyie¢ ToOU  ovadEPALE TIPOKAAELTE N
eudpavion maboducloloylkwv aoBevelwv OMWCE TNC
UTLEPTOLONG, TNC Tayuoapkiog, tou OwaPfntn, Tou
KapKivou Kalt tn¢ acBevelac tou Alzheimer.



H avtiSloupttikn

(ADH) pe tnv
OELPA TNG

AD H'tpom)\si
Tov OyKO
' RASftAdouatoq
aldosterone

J
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progressive neuronal, endothelial, adipose, kidney, pancreatic,
skeletal, cardiac and vascular smooth muscle cell metabolic
dysfunction, oxidative stress, inflammation, ROS e

HYPERTENSION, Obesity, Diabetes, Cancer, and Alzheimer's




Tuxpeialeote yia va petpnoete
10 pubpo epibpwong
o

|
1 KAipaka pe axpiBeta 0.1 kg

4 B
Mnoukdh (a) ApBpopnxavh

Eixéva 3.5. AnartoOpevos e€onhiopds yia tov unoAoyiopd tou e€atopikeupévou
puBuou epibpwons.




lNw¢ va unoAoyioete 1o puBpo epibpwong

BeBawwBeite 6n 6Aa unooyiovtal oe kg f Aitpa.
H anwAewa oOpwv, av bev perpnBel, pnopei va exupnBei oe 0.3 |

s Y s Y o R

Lwpouxd Bépog twpcmxb Bapog AnwAeio Bapoug Auipmo Goxnong
npwv ped

(o€ wped)

:][:L:]:]

Bépog pnoukahiod  Bdpog pnouxaAiod An@Agta 00pwv
npwv perd nou xmwn&mﬂnu

4 v

-

Pub eogbgwonc

ava wpo

Eixdéva 3.4. Ynoloyiopds tou e€atopkeupévou pubuol e@idpwons.




NMAaioo 3.1. Napaderypa unoloyiopou tou puBuol e@idpwons katd tn Hidpkeia tns npondvnons

NAPAAEINMA EOAPMOIHE
Eoww 6,
Z{yion npiv tv nponévnon: A = 73,6 kg,
Ziyion perd tnv nponévnon: B = 72,0 kg,
MetaBoM owpatikol Bapous: C = 1,6 kg
Katavahwon uypdv: Z = 400 ml
And®Asia oUpwv: U =200 ml
Ynoloyiopés xpévou doxnons: D = 60 Aentd
Ynoloyiopés puBuol egibpwons: (C+Z-UYD, to onofo 10o0tan pe 1800mU/60Aentd.
Apa, 0 pubuds epibpwons tou ouykexpipévou atdpou unoloyiletm ota 30ml avé
Aentd

Enopévaws, 0 pubuds epibpwons tou ouykexpipévou aBAnth yia 1 dpa Goxnons
unoloyiletan ota 1800 ml




O@eiloupe va EAEyxoupe Ta EtriTreda YOATWORS HOG

"/ * MetaoAr cwuatikou BApoug

| o N /7 * AvAAuon BIONAEKTPIKAC EMTTEDNONC
/ « A€EIKTEC OTO oUpPA

| - AgikTeC 0N Gigho

*  AIJOTOAOYIKOI OEIKTEC

* Aiga

* OppOVEC-KATEXOAAMIVEC







* [LaL TO ATOMO OV aoKeital > amo 1 wpa Oo mpEmneL va
KOTAVOAWVEL NAEKTPOAUTEC KOl CUUPWVA LLE TLC
katevBuvtnplec odnylec tov ACSM Ba mpemeL va....




AMERICAN COLLEGE
of sPoRTs MEDICINE. Exercise and Fluid Replacement

POSITION STAND

This pronouncement was written for the American College of
Sports Medicine by: Victor A. Convertino, Ph.D., FACSM (Chair);
Lawrence E. Armstrong, Ph.D., FACSM; Edward F. Coyle, Ph.D.,
FACSM; Gary W. Mack, Ph.D; Michael N. Sawka, Ph.D., FACSM;
Leo C. Senay, Jr., Ph.D., FACSM; and W. Michael Sherman, Ph.D.,
FACSM.




Mapaokeun

evoc AOANTIKOU notou

HE anAd ouotatika
(ubatavBpakwkng neptextkdtntag 4-8% CHO)

ZuoTaTiKd yla €va mayoupakt xwpenTikdtnTag 600ml
1/2 pAirZdvt xupo moptokaAtot (120ml) = 15gr CHO
2 pAtrZavia vepo (480ml)
2 kouTaALEg TG colmag ayvo péAL (30gr CHO)
1/8 Tng KouTaALdg Tng codmag aAdrt

Aiyo Aepovt yla dpoaLoTLki yeuon




Zuunepacuatra yia tov EAsyyo twv Emunedwyv Yéartwanc¢

* MeA€tec Twv dU0 teAevuTaiwy eTwv SelXVoUV OTL KOO KOl <-2% TOU CWHATLKOU BAPOUC
HewwveTal n abAntikiy anddoon. O1 HEAETEC TOU 2015 deixvouv OTI TO ECATOUIKEUNEVO
TTPWTOKOAAO UBATWONG PBeATIWVEI TNV TTOONAATIKN, O€ avTiBeon pe Tnv ad libitum
TTPOCANYN UYPWV

* Agev €XEL OPLOTEL «XPUOOC KaVOVAC» aEloAoynong Twy emnmedwyv vdatwonc. O mo
TIPAKTLKOC TPOTOC EKTLNONG TWV EMMESWV VSATWONG ELVAL N XPWHOTLKNA ATELKOVLON TWV
oUpwWv.

e To aioBnua tnc 6idac dev amoteAel kKaAo deiktn evudatwonc - Av Supacoupe, n6n Ba
gxoupe apudatwosdl.

* To aBANTLKO OTO B IpEmeL va £xel Oeppokpaoia: 15-21° C, va €xeL euxaplotn yevon, va
nieplexet Na 0.5-0.7 g/l H20 & 4-8% CHO.

» Katd tn tapkela tng daoknong Oa mpEmel va dtatnpeitat to 1loolUyLlo uypwv, CUVLIOTATOL N
katovaAwon 400-800 mi/h vypwv, pe puBuo6 150-250 ml kaBe 15-20min.

* [Lat TNV BEATLOTN ATTOKATAOTOON TWV UYPWV OTO CWHO LETA OO AloKNON, MPOTEIVETAL N
katavaAwon 1,5L vypwv yia kaBe 1kg mou xabnke.



EPTOTONA BOHOHMATA

Mpoaywyn aBAntiknc amodoonc UE:
v Mowvtlapla
v’ MevBoAn

v Kadeivn



Evepyetikeg embpaocerc Maviloplwv

* Bitapiveg A kat C, kaAwo, vatpo, ¢dwodopo, payviolo, acPféotio, oidnpo,
Yevdapyupo, poyyavio, XaAko Kot oEARVLO.

* Nupwkad aAata (NO3) mou meplExouv o€ mepiocsia ta mavridplo:  HEOW
OAUOLOWTWV OVTLOPACEWV HETATPEMETOL OE VITPLKO 0EELSLO.

0co adopa tnv aBAntikn anodoon Exeter University et al, 2013 (3-5%)
AlaotoAn TwV aLpoPOpwV ayyeiwy,

Abénon tng pong ofuyovou TPOC TOUC MUEG, O OPYOVLOHOC XPNOLUOTIOLEL AlyOTEPO
0EUYOVO OE UTTOUEYLOTEC EVTAOELC.

Meilwon tng aptneLaknc niconc aAAad kot BeAtiwon tng aBAntikic anodoonc 3-5%




2uvtayn Natlapoxvpou_MpwtokoAAo

To Wbaviko npwtokoAAo ¢optiong,onwe avadepel o Andrew M. Jones tou
navenLotniov tou Exeter, mpemnet va akoAouBeital

O matlopoYuLHOC BewpelTol EVEPYETIKOC OUWCE KAl yLla TOUC NALKIWHEVOUC!AUuTO
odeilletal otnV pHelwon TNC APTNPLOKAC TILEONC KAl YEVIKOTEPA OTNV TIPOAYWYN
NG KapdLayYELOKAC LYELAC.

Kat pta moAv eukoAn cuvrayn!!!

VAWa:1 pila matlaplov,1 kapoto,l piAo (kaAltepn yevuon)

ektéAeon:MNAUvVeTE Ta UALKA, Ta KOBeTe pe TN dAovda o KoppdTia — ta Balete
OTOV OTTOXUMWTH, KoL LUECWC TILVETE TO XUUO.

Tips! Mmopeite va npooBeoete Alyo AspovL i AQLU YLaL TLEPLOCOTEPO SPOCLOTIKNA
yevon




Evepyetikeg emdpaocelc MevOoAng

v’ Mé£Bobol epappoync HevboAnc: Eemlupa tou otopatoc (mouth rinse)
e StaAvpa pLevboAnc, podnua mou mepLEXEL LEVOOAN, edapoyn
LeVOOANnc pe popdn veANC (gel) n ompeL oto dEppa ) Ta pouxa

v NpoodEpel ailoOnon Spootac kot ppeokadac, £Tol, EVioYUovTac T
aOAnTikn anodoon oe Bepuec mePIBANNOVTLIKEC CUVONKEC

v’ 3e avtiBeon pe ti¢ MAVOELC OTOUOTOC 1) TNV KATavaAwon podbAHaToc,
n e€wteplkn epappoyn (ompeL n gel) pevboAncg oto dEppa N ota pouxa
daivetal va pnv BeAtlwvel Tnv anodoon o€ ACKNOELG avIoXNC o€ Bepo
T[EpLB('I}\)\OV (Barwood et al. 2014, Barwood et al. 2015, Stevens and Best 2016, Trong et al. 2015,

Stevens et al. 2017) :
. /&
' N T




Sports Medicine
pp 1-8

Menthol: A Fresh Ergogenic Aid for Athletic
Performance

Authors Authors and affiliations

Christopher J. Stevens [~], Russ Best

A1B€plo €Aato TnG pévrag dnAadn n pyevboAn — we rubavo epyoyovo fondnua
otnv abAntiki arndédoon.




Liur J Appl Physiol @ CrossMark
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ORIGINAL ARTICLE

Oral L-menthol reduces thermal sensation, increases work-rate
and extends time to exhaustion, in the heat at a fixed rating
of perceived exertion

T. R. Flood'? - M. Waldron'? - O. Jeffries'© Received: 1 February 2017 / Accepted: 10 May 2017
© Springer-Verlag Berlin Heidelberg 2017




AvalwoyovvnTiko moTto LeVOOANC

YAuka:

e 3 Altpa vepo

e 2 peydAa Aspovia KOUMEVO o€ PETEC
* Moo peyalo ayyouplL o€ PETEC

* ‘Eva AepovL o€ PETEC

e 1 youdta PppEoKLA HLEVTA

Qényiec
Ba(ou ME OAaL T UALKA OF HLOL KAVOTOL EKTOG OO TN pevTta. Me
n PonBewa evog peyalou KOUTOALOU, QVOKOTEUOUUE KOl

KoBou LE LE T(POOOYXI TN HEVTA HECQ OTNV Kavata. Alatnpeitol
oto YPuyeLo




O poAoc tn¢ Kadeivnc otnv alOAnTtikn amodoon

» Kadeivn: KpuotaAAiko aAkadoeldec TN EovOivne pe dleyepTikn
dpacon oto KNZ, evioyUovtog IVEU LATIKA & CWHOTLKA Eypnyopon

» Evioyvon tnc¢ aBAntiknc anodoonc peocw avénonc tng
OUYKEVTIPWONC TWV EAEVBEpWV AUTapwV 0EEWV OTO QLU (Astorino
and Roberson 2010, Lee et al. 2014, Astley et al. 2017)

» 20pdwva pe tnv ISSN (2010), n kadeivn BeATlwVEL TNV TOXUTNTO
KOLL TN MEYLOTN TOPAYOUEVN LOXU OE XOMNAEC-UETPLEC TIOCOTNTEC
(repimou 3-6 mg/kg 2B). Asv daiveTol va UTIAPXEL TIEPOLTEPW
BeAtiwon tnc amodoonc pe katavadwon vPpnAotepwyv dooewv (=9
mg/kg ZB)



MNivakas 5.3. AiaitnukéEs nnyes KAQevns ka1 n NepIeKuKONTd tns ava pepiba tpogipou h poen-
pavos

Eibos tpogipou h pophuatos MNepiexuxdétnta o€

xka@eivn (mg)

Popnpata kage

Zeot6s kagés (tinou @iftpou) 1 @Aidavi (240ml) 100-170
Tuyuiaios KaQés 1 Aitddvi (240ml) 76-106
Maywpeévos KapEs 1 @Aidvi (240ml) 59-80
Espresso, (eotds 30ml 64-90
Kanouraivo f latte 1 @Aidévi (240ml) 45-75
Kogés, viekoQeive 1 @Aiddvi (240ml) 3-15
AIKED KQQE 45m| 4-14
Tod

Maywpévo todi 1 koutdki (330 ml) 10-60
Todi (npdoivo, REukE) 1 eAitddvi (240ml) 25-45
Evepyeiakd notd, diapopwv eidmv

UWNANS NEPIEKTIKOTNTIAS OE KAMEVN 1 @Andvi (240ml) 80-100
Popnuara tonou k6ia

Coca-cola 1 koutdki (330 ml) 28
Coca-cola biaitns 1 koutdki (330 ml) 22-40
MNpoi6via cokoddras

Péenua Leoths ookondras 1 @Andévi (240ml) 5-12
MaUpn ocokofdra 40vp. 27
Yokondra yaAaktos 40vp. 8-12
Tokoflatouxo yafa 1 @Aidavi (240ml) 3-5
Kpéua ookondras 1 @Aidévi (240ml) 4
MNaywtd pe yelon ookondra 1 eAitddvi (240ml) 4

Npooappoyn and: Dietitians of Canada 2016




MepLéxel kaeivn.

Euxapioto yia moon.

MepilektikotTnTa o€
{axapn.

MepLekTiKOTNTA OE VEPO.

MepiektikoTnTa o€
avdpakoUxo vepo Kal
PWOoPopLKo oéU.




MNP aKTIKEC CUMBOUAEC yLA EVAV ETILTUXNHEVO aQywva

To TPOTTOTTOINMEVO TTPWTOKOAAO @OPTIONG UBATAVOPAKWY ATTOTEAEI
TNV 10aVIKA €TIAOYA YIa aBAQpaTa avToxXng rou diapkouv >60 min

2UCTAOCEIG YIO TO TTPO-0YWVIOTIKO yeuua: 200-300 g udatavOpdkwy 2-4
WPES TTPIV TOV aywva. Na atro@eUyovTal TPOPEG HE  QUT. lvwv
(ocTopaxiki TTANPOTNTA, TTEWD..) (XépTa, AaxaviKd). ywHi OAIKAG AAeong
1 oikaAng, UHAPIKA OAIKRG AAEong, KaoTavo pudll, 6CTIPIA, KAAAMTTOKI,
MTTIOKOTA EUTTOPIOU...

Kard tn didpkeia doknong >1h, ocuviotdral n katavaAwon vypwv pe CHO
ME TrEPIEKTIKOTNTA 30-60 g/h ko varpio 20-30mEqg/I.




MNP aKTIKEC CUMBOUAEC yLA EVAV ETILTUXNHEVO aQywva

Tnv nuépa mMov Tponyeitat tov aywva, o aBAnti¢ Oa npEmeL va KATAVAAWOEL LPKETA
uypa KaBwg Kat TPpOdLUa HE P TTEPLEKTLKOTNTA UYPWV.

2TO TTPO-AYWVIOTIKO YEUMA CUVICTATAI N KaTtavaAwon 300-500ml
uypwyv, 4h TTpIv TNV doKnon

O aywvag Oa rpétrel va ekivdael he BEATIOTA TTiTTeda UOATWONG KAl ME TOV
MEYIOTO AVEKTO OYKO Uypwv oTo oTopax! (300-400 mL)




MPaKTIKEC CUMPBOVAEC yLa Evav EMITUXNHEVO aywva

Zuvictwvtol TPodEG XapunAol YAUKOLLKOU SEiKTn tpLv Tov aywva Kat uPnAou, yia
META.




YynAoU 1} xapnAov
YAUKaLikoU 8eiktn







Ta&wvopnon tpodipwyv pe Bacn to YAUKALULKO TOUC Seiktn.

Y )\ /4 ["AUKOCN, 20UKPOCN, 21POTTI ATTO (OXOPOKAAANO,
LIJrI a KaAauTTOKI, JEAI, bagel, doTTpo Wwi, TTaTATEC,

OTAQPIOES, NTTAVAVEG, KAPOTA, (MAYEIPEUEVO),

[ AUKQIJIKEG (>85) A£UK PU.

MAQPEC oTapPEVIO YWHi, CUPNAPIKA, KOAAUTTOKI,

MéTpla V)\U KallJlKéQ (60- aAgUpI BPWHNG, TTOPTOKAAIA, OTAPUAIC
80)

®poukToln, yiaoUupTl, PIOTIKIA, APAKAG,

E)\C’XX|O-TG Y)\U KAl H|Ké§ ¢@aocoAia, unAa, podakiva, axAadia, ouka,
(<60) dapdoknva, yeAa




Yrapyel ewiopoocn oty a0AnTIKI) awoooon?

* Ta amoTeAéopara Twy HEAETWY gival AVTIKPOUOHEVA

v 'Exel avapepOei PeAtiwon ato Xpovo e€dvrAnong ato 70% Tng Vo.max pe
karavdAwon udaravipdkwyv xapnAolU YAUKaiHiKoU 8€iKTn 0TO TPOAYWVIOTIKO

veuua.
Wu & Williams, 2005

v' AANAecg peAéTec Oe Ppiokouv Siapopomoinoeic oTthv adOAnTIkn amédoon o€
TPOAYWVIOTIKA YeUHATad XapnAoU kai uynAoU YAUKdipikoU O€ikTn.
Sparks et al, 1998
H av€nuévn of cidwan vdaravOpdkwy peTd amd karavdAwan yeuudaToC uynAol yAukaipikou
deikTn umopei va au€loel Tnv o cidwan Tou PUIKOU YAUKOYOVOU Kai va gival PAATITIKA o& TOAU
TapareTapéva aywviopara, Twv omoiwv n andédoon peiwverar katd Tnv e€dvrAnon Tou LUIKoU
YAUKOYGVOU

Zuvictwvtol TPodEG XapnAoU YAUKOLLKOU SEikTn tpLv
ToV aywva Kat uPnAou, ylo HETA.



MPaKTIKEC CUMPBOVAEC yLa EVaV EMITUXNHEVO aywva

MNa Tnv BEATIOTN ATTOKATACTAON TWV EVEPYEIOKWY aTrofepdTwyv: MNpétrel va
EKMETAAAEUTOUHE TNV TaXEia QAo TG ouvOeong yAukoyévou (Tnv 1n wpa)
ME TTOAAG MIKPA YEUHOTA KOl YIO TTPAKTIKOUG AOYyoug o€ uypn Hop®n.
2uvouaopuog 3CHO/MPRO. Makapovia PJE KOTOTTOUAO - TOVO 1] COKOANTOUXO
YaAa

1-1,1 g/min CHO ¢ival 18avikd yia KATOVAAWON KATA Tnv doKnon.
MeyoAUTeEpEG TTOOCOTNTEG MUTTOPEI VA TTPOKOAECOUV  YOOTPEVTEPIKA
TTpoBAfuara.




MPaKTIKEC CUMPBOVAEC yLa EVaV EMITUXNHEVO aywva

Na anaptiletat ano tpodLua okeio otov aBAnth. Asv Sokipnalel
otdnnote yia npwtn ¢opd TNV NUEPA TOU OyWVAL.




Mooo acpaln sivat ta Mayoupia;
MNnwc¢ EKTOC AITO TNV MOLOTNTA TOU VEPOU Ja MPETMEL val
EAEYXOULE KQlL TNV MOLOTNTA TOU ITOyoUpPLoU UG

O aplBUOC aAUTOC, OTNV TPAYHATIKOTNTA, POVEPWVEL TO UALKO QIO TO Omoio eival
KOLTOLOKEUQLOLEVO TO MTTOUKOAGLKL.

Mouwa eiva ta acpaAn Bripota nmov Oa mpeEneL va akoAouORCOULE:
Mnv £avaxpnoLHOMOLELTE Ta LIOUVKAALa pag xpRong (tumou PET) pe th
onuovon 1 otov MATo TOU UITOUKOALOU.

Mnv XpnNOLLOTIOLEITE MITOUKAALQ MLE TN ofjpavon 3, 6 kot 7 , Kot

H BliodevoAn A snnpealel TNV EKKPLoN TTOAAWV OPUOVWV, AAAQ KOlL TO
OLVOTITAPOAYWYLKO 0UCTNLO, LE ATTOTEAEGLLOL VOL TTPOKOAOUVTOLL
ONUOVTLKA TPpOoBANATO UYELOLC.




O1 aopaleic odnyieg XpRonNg TWV MAACTIKWV UITOUKAaAMWV gival ol £§AG:
+ XpNOIWOTIOLEITE pIa HOVO HOopa Ta UIOVKAALA plag xpriong (torou PET).
* AnodeLYETE TNV BEPUAVON TA TAPATIAVW UTTOUKAALWY OTO GOUPVO HIKPOKUUATWV.

FA T A
* [Mpoooyxr ota PMouKAAla pe Tn orhpavon L3-), (4] Kat ‘93 ,Kal Kal oe auta rou avaypadouv BPA

a &

+ XpNOILOTIOIOTE PMOUKAALQ TIOL HEPOLV TN Crpavon L4.) n ee







Recommended amounts of carbohydrates
depending on the intensity of exercise (ACSM)

Intensity of Exercise Amount of CHO
Moderate - daily 5-7 gr/kg b.w/day
Intensity 7-10 gr/kg b.w/day

Particularly strong (double [10-12 gr/kg b.w/day
sessions)

American College Sports Medicine Sports Nutrition Guidelines, 2009



‘ Epyouetpikdc EAcyxoc - duaiki Katdotaon - Zwveg TTpomévnong - TIpomovnTic

@ MeyioTomoinon amoBepudTwy HUIKOU YAUKOYOVOU

O ‘evlcrronoinon aTIC

’ Aiathpnon emmédwyv YAUKOING Katd Thv doknon

e LN B
/
= D




AlatoAoyoc

-

Epyoduololoyoc
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TI eival Ta gpyoyova PonBnuarta; (ergogenic aid)

Epyoyova - Epyo +Iovog (Tékvo ,armoyovog, OTropog) :
KaBe ovaia ) TTOaKTIKN TTOL REATICOVEI TNV IKAVOTNTA TTARAYWYNS CWUATIKOL £0YOUL KAl
AvEavel TNV aBAnTIK ammodoon,.

YTO EUTTOPIO KLKAOPOPOLY TTOAAG CLUTTANPWUATA SIATEOPNG, TTOL IoXLPICOVTAI
OTI BEATICOVOLY TNV ABANTIKA ATTOd00N,.

* [0 OPICPEVA POVO ATTO ALTA LTTAPXOLY CAPN £PELYNTIKA SESOUEVA TTOL
ATTOSEIKVOOLYV TNV TTAPATTAV® §PA0N.

* AvVAPECQA OTA £pYOYOVA PoNBAUATA LTTAPXOLY KAl OLCIES TTOL N XPNONG
TOLG ATTAYOPEVETAI EITE EVTOC EITE EKTOC AYWVA KAl AVAPEQOVTAI WC «dopingy.




i
Katnyopiec Epyoyovawv

Mnxavika
(koAuuBnrika payio)

WuyoAoyika
(0rrvwon)

duoioloyika
(VTOTTIVYK QiuQTOG/UETAYYION AiuaToq)

AlaTpo@ika
(TPOQN, KpEQTiVn, CUUTTANPWUATA TTOPWTEIVWYV )

dapuakoAoyika
(auénrikn) opuovn, EPO)




WORLD ANTI-DOPING CODE

WORLD
ANTI-DOPING

PROHIBITED LIST AGENCY

play true

S 9 GLUCOCORTICOIDS IN COMPETITION 85 DIURETICS AND MASKING AGENTS
S 8 CANNABINOIDS IN COMPETITION S 1 HORMONE AND METABOLIC MODULATORS
S 7 NARCOTICS IN COMPETITION S 3 BETA-2 AGONISTS

STIMULANTS IN COMPETITION PEPTIDE HORMONES, GROWTH FACTORS, RELATED SUBSTANCES AND ALLTIMES
S 6 S Z MIMETICS
M 3 GENE AND CELL DOPING ALL TIMES S1 ANABOLIC AGENTS
M 2 CHEMICAL AND PHYSICAL MANIPULATION ALL TIMES SO NON-APPROVED SUBSTANCES

ALL TIMES

ALLTIMES

ALL TIMES

ALL TIMES

ALL TIMES

IN PARTICULAR

M 1 MANIPULATION OF BLOOD AND BLOOD COMPONENTS ALLTIMES P1 BETA-BLOCKERS
SPORTS
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O Andreas Krieger (yevvnuevog 101965 oto AvaTtoAiKO BepoAivo) eival Feppavog mpony
OPAIPOPOAOG TTOL AYWVIOTNKE OTN YLVaIkEia opada TNS AvaTtoAikng MNepuaviag oto SC Dynamo
Berlin wg Heidi Krieger.

Andreas Krieger

Heidi Krieger

YOOTNUATIKA & XPOVIa
ANWN avaPoAiKwv
OTELOEISWV

H cuoTnuaTIKA A\Wn OTEQOEISWV OPUOVWY TIPOKAAETE TTOORANUATA XNUEIAS TOL CWUATOC KAl APXIOE
va epgpavidel XapaKTNEIOTIKA TOL AvEPIKOL PLAOL. QG TPavE Avépag, o Kpiykep LTTOPANONKE OTN
OLVEXEIQ O€ XEIPOLPYIKN ETTEUPRACN €TTIRERAICOONS PLAOL PIAC KAI TITAEOV TO AVEPIKO PLAO TOL
«raipiaden TTEQICCOTEQO




The sports nutrition pyramid by many Evidence-based approach
athletes (and supplement companies) by sports dietitians and other experts

Supplements

Sports nutrition

Balanced diet Q‘art here >
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O Andreas Krieger (yevvnuevog 101965 oto AvaTtoAiKo BepoAivo) eival Fepuavog Trpony
OPaIPOPOAOG TTOL AYWVIOTNKE OTN YLVaIKEIa opada TNS AvaTtoAikNg Meppaviag oto SC Dynamo
Berlin wg Heidi Krieger.

Andreas Krieger

Heidi Krieger

YOOTNUATIKA & XPOVIa
ANWN avaPoAiKwv
OTELOEISWV

H cuoTnuATIKA A\Wn OTEQOEISWV OPUOVWY TIPOKAAETE TTOORANUATA XNUEIAS TOL CWHATOC KAl APXIOE
va epgpavidel XapaKTNEIOTIKA TOL AvEPIKOL PLAOL. QG TPavE Avépag, o Kpiykep LTTOPANONKE OTN
OLVEXEIQ O€ XEIPOLPYIKN ETTEUPRACN ETTIRERAICDONS POAOL HIAC KAI TTAEOV TO AVEPIKO (POLAO TOL
«raipiaden TTEQICCOTEQO
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Ergogenic effects

Physiological effects/mechanism of

ergogenic effect

Concerns regarding use °

Evidence

supplements
Creatine Improves performance of repeated bouts of Increases creatine and phosphocreatine Associated with acute weight gain (0.6-1 kg) which Tarnopolsky (2010)143
high-intensity exercise with short recovery concentrations may be problematic in weight sensitive sports
periods May also have other effects such as May cause gastrointestinal discomfort
e Direct effect on competition performance enhancement of glycogen storage and Some products may not contain appropriate
e Enhanced capacity for training direct effect on muscle protein synthesis amounts or forms of creatine
Caffeine Reduces perception of fatigue Adenosine antagonist with effects on many | Causes side-effects (e.g., tremor, anxiety, increased Astorino and Roberson

Allows exercise to be sustained at optimal
intensity/output for longer

body targets including central nervous
system

Promotes Ca?* release from sarcoplasmic
reticulum

heart rate) when consumed in high doses
Toxic when consumed in very large doses

Rules of National Collegiate Athletic Association
competition prohibit the intake of large doses that
produce urinary caffeine levels exceeding 15 ug/mL
Some products do not disclose caffeine dose or
may contain other stimulants

(2010)144
Tarnopolsky (2010)143

Burke and colleagues
(2013)ws

TNV EQYOYOVO 6pAoN TOLS, AVAALEI GLVOTITIKA TOLS PLCIOAOYIKOVLCS LNXAVICUOLS OTOLS OTTOIOLS OTNEIETAl
N EpYOYOVOC §pA0N TOLS AANG TALTOXPEOVA AVAPEQE! KAl TIBAVESC AVNOLXIEC TTOL PTTOPEI VA EYEIREl N XPNON
TGV TTAPATIAVEG COPTTANPWUATWY — KAl TIAPEVEQYEIEC TTOL UTTOPEI VA TIPOKAAETEI N XPNON TOLG.
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Specific

performance

Ergogenic effects

supplements

Sodium

bicarbonate

Improves performance of events that would

otherwise be limited by acid-base

disturbances associated with high rates of

anaerobic glycolysis

e High intensity events of 1-7 minutes

e Repeated high-intensity sprints

® Capacity for high-intensity “sprint”
during endurance exercise

Physiological effects/mechanism of
ergogenic effect

When taken as an acute dose pre-exercise,
increases extracellular buffering capacity

Concerns regarding use °

May cause gastrointestinal side effects which
cause performance impairment rather than
benefit

Evidence

Carr and colleagues
(2011)146

Improves performance in endurance exercise
at least in non-elite athletes

increase production of nitric oxide with
various vascular and metabolic effects that
reduces O: cost of exercise

beetroot juice) may cause gut discomfort and
discolouration of urine

Efficacy seems less clear cut in high calibre
athletes

P-alanine Improves performance of events that would When taken in a chronic protocol, achieves | Some products with rapid absorption may cause | Quesnele and
otherwise be limited by acid-base increase in muscle carnosine (intracellular paresthesia (i.e., tingling sensation) colleagues (2014)147
disturbances associated with high rates of buffer)
anaerobic glycolysis
* Mostly targeted at high-intensity

exercise lasting 60-240 seconds
* May enhance training capacity
Nitrate Improves exercise tolerance and economy Increases plasma nitrite concentrations to Consumption in concentrated food sources (e.g., | Jones (2014)14
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Check for
updates

International society of sports nutrition
position stand: caffeine and exercise
performance

YOVOWN KATELOLVTHPIWY OSNYIRYV YIA TNV KAPEivn Ue PACN TO TTIO TTIPOTPATO
review Tou ISSN (2021)

Abstract
Fo\\gyving cr'\ticgl evalua‘tion‘ of thg available literature to date, The International Society of Sports Nutrition (ISSN) 1. H KOQ)CIVF] EVIO'XL')EI éldq)opﬁg 'I'I'TL)XéQ NG CIWO&OO'I’]Q ot 'I'I'O)\)\EQ HE)\éTCQ. Ta O(DE)\F]
position regarding caffeine intale is as follows: aro TN XENON KAPEivng TTEQIAAUPAVOLY: LLIKN avToxn, TaxLTNTA Kivnong Kal
1._Supplementation with caffeine has been shown to acutely enhance various aspects of exercise performance UU'I.KTI] 6L')VCIHI'], OTIPIVT, d)\HOTCI Kal pilur], KOe(bQ Kal éva EUOL') QJ(."JO'UO OEQ(')BIOQ
in many but not all studies. Small to moderate benefits of caffeine use include, but are not limited to: muscular Kal GVOEQOBIOQ 6p00ng 18IKA yia Cle)\f']HCITO
endurance, movement velocity and muscular strength, sprinting, jumping, and throwing performance, as well as . . L ! . . .
a wide range of aerobic and anaerobic sport-specific actions. 2. H OEpOﬁIO avrtoxn &ivai n gopepn acknong JeE 1a o OTOGEpG OQJE)\H amo m
AerobiC endurance appears to De the Torm Of exercise With the most consistent moderate-1o- arge benefits Xpr]O’r] Ko(pavr]g
from caffeine use, although the magnitude of its effects differs between individf;—l ' . . ' .
3. Caffeine has consistently been shown to improve exercise performance when fconsumed in doses of 3-6 mg/ 3. BEI)\TICDGF] THQ OWOSOOT]QI o¢ 600'5I|§ 3-6 mg/ kg IB. Oi E)\ICIXIO'TEQ OITI'OTE)\EO'UCITIKEQ
kg body mass. Minimal effective doses of caffeine currently remain unclear but they may be as low as 2 mg/kg 500'€|Q KAEPEVNG TTAPAPEVOLYV ETTI TOL TTAPOVTOG ACAPEIG (HWOpEI Kal 2 mg/kg
body mass. Very high doses of caffeine (e.g. 9 mg/kg) are associated with a high incidence of side-effects and k & . H .
do not seem to be required to elicit an ergogenic effect. ZB) rl.O)\L) Ul.l)r])\EQ SOO-EIS Kageivng ('ITX ? mg/kg) GXETICOVTOI He an)\n
4. The most commonly used timing of caffeine supplementation i Optimal timing of OLXVOTNTA TTAPEVEPYEIWYV.
caffeine ingestion likely depends on the source of caffeine. For example, as compared to caffeine capsules, 4. XpOVOg )\FNJI’]Q 60 AeTTTO TPV amo v domon. Ie O'l')YKplcl'] HE TIG K('JQJOU)\CQ
caffeine chewing gums may require a shorter waiting time from consumption to the start of the exercise e H o H . . . L1
: Kageivng, ol TO'IX)\SQ KageEivng UTTOPEI va atmmaiToLvy HIKPOTEQO XPOVO avapovng
session.
5. Caffeine appears to improve physical performance in both trained and untrained individuals. amo TNV KATavaAwon HEXPI TV £VC|p§l’] NG aoknong.
6. Inter-individual differences in sport and exercise performance as well as adverse effects on sleep or feelings of H ! . ¢ +
anxiety following caffeine ingestion may be attributed to genetic variation associated with caffeine metabolism, 5. H kageivn q.DC"V.ETC” va BE)\TIO)VCI mv OTI'OSOOT] O TTEOTTOVNHEVA + GE JN
and physical and psychological response. Other factors such as habitual caffeine intake also may play a role in TI'pOWOV'r]HEVCI CI'I"OUCI. . , ,
between-individual response variation. 6. Alapopig HETA&L TV ATOUWV OTNV £Miépacn oTnv armodoon Kal OTIG
7. Caffeine has been shown to be ergogenic for cognitive function, including attention and vigilance, in most . M H ' . . .
Continu on st el mapevépyeleg ! (uropei va amodoBcei o€ yeverikn mapaAAayn mov oxeriferal pe

TO UETABOAIOUO TNG KAPEIVNG). AANOI TTAPAYOVTEG OTIWG N CLYVABNG TTPOCANWN
KApEvVNG pttopsi emmiong va 1ailouby POAo SIaKOPAYON ATTOKPIONG PETAED
ATOU®V

J Int Soc Sports Nutr. 2021 Jan 2;18(1):1
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TO PNXAVIOUO §pA0oNC, TO TIOWTOKOAAO XOPNyNoNng, TNV €mMdpacn oTnv aBAnTiKn armodoon KABwWS KAl
ETTITTAEOV TTPORANUIATIONOVGS KAl TTIOAVEC TTAPEVEQYEIEC ATTO TN XPNON CUMTTANPWUATRV

|I0C consensus statement: dietary supplements and
the high-performance athlete

Creatine

Overview Creatine loading can acutely enhance the performance of sports involving repeated high-intensity exercise (eg, team sports), as well as the chronic
outcomes of training programmes based on these characteristics (eg, resistance or interval training), leading to greater gains in lean mass and
muscular strength and power.>®>

Mechanism Supplementation increases muscle creatine stores, augmenting the rate of PCr resynthesis, thereby enhancing short-term, high-intensity exercise
capacity® and the ability to perform repeated bouts of high-intensity effort.

Protocol of use Loading phase: ~20g/day (divided into four equal daily doses), for 5-7 days®'
Maintenance phase: 3-5g/day (single dose) for the duration of the supplementation period®
Note: concurrent consumption with a mixed protein/CHO source (~50g of protein and CHO) may enhance muscle creatine uptake via insulin
stimulation. "’

Performance Impact Enhanced maximum isometric strength® and the acute performance of single and repeated bouts of high-intensity exercise (<1505 duration); most

pronounced effects evident during tasks <30s"¢'

Chronic training adaptations include lean mass gains and improvements to muscular strength and power.
Less common: enhanced endurance performance resulting from increased/improved protein synthesis, glycogen storage and thermoregulation
Potential anti-inflammatory and antioxidant effects are noted.®

5859
64 65

Further considerations and  No negative health effects are noted with long-term use (up to 4years) when appropriate loading protocols are followed.®’
potential side effects A potential 1-2 kg BM increase after creatine loading (primarily as a result of water retention® %) may be detrimental for endurance performance
or in events where the BM must be moved against gravity (eg, high jump, pole vault) or where athletes must achieve a specific BM target.
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|0C consensus statement: dietary supplements and
the high-performance athlete

Nitrate

Overview Dietary nitrate (NO,") is a popular supplement that has been commonly investigated to assess any benefits for prolonged submaximal exercise®®
and high-intensity, intermittent, short-duration efforts.””"

Mechanism Enhances nitric oxide (NO) bioavailability via the NO, -nitrite-NO pathway, playing an important role in the modulation of skeletal muscle
function’?
Nitrate augments exercise performance via an enhanced function of type Il muscle fibres”; a reduced ATP cost of muscle force production; an
increased efficiency of mitochondrial respiration; an increased blood flow to the muscle; and a decrease in blood flow to VO, heterogeneities.”*

Protocol of use High nitrate-containing foods include leafy green and root vegetables, including spinach, rocket salad, celery and beetroot.

Acute performance benefits are generally seen within 2-3 hours following an NO,™ bolus of 5-9mmol (310-560 mg).”®
Prolonged periods of NO,~ intake (>3 days) also appear beneficial to performance’® ”® and may be a positive strategy for highly trained athletes,
where performance gains from NO,~ supplementation appear harder to obtain.”

Performance impact Supplementation has been associated with improvements of 4%-25% in exercise time to exhaustion and of 1%-3% in sport-specific TT
performances lasting <40 min in duration.”®”®
Supplementation is proposed to enhance type Il muscle fibre function,” resulting in the improvement (3%-5%) of high-intensity, intermittent,
team-sport exercise of 12—40min in duration.”® "
Evidence is equivocal for any benefit to exercise tasks lasting <12 min.
Further considerations and  The available evidence suggests there appear to be few side effects or limitations to nitrate supplementation.
potential side effects There may exist the potential for Gl upset in susceptible athletes, and should therefore be thoroughly trialled in training.
There appears to be an upper limit to the benefits of consumption (ie, no greater benefit from 16.8mmol (1041 mg) vs 8.4 mmol (521 mg)).*
Performance gains appear harder to obtain in highly trained athletes.”’

7679
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|I0C consensus statement: dietary supplements and
the high-performance athlete

Sodium bicarbonate

Overview
Mechanism

Protocol of use

Performance impact

Further considerations and
potential side effects

Sodium bicarbonate augments extracellular buffering capacity, having potential beneficial effects on sustained high-intensity exercise performance.

Acts as an extracellular (blood) buffer, aiding intracellular pH regulation by raising the extracellular pH, and HCO,— concentrations®' %

The resultant pH gradient between the intracellular and extracellular environments leads to efflux of H+ and La— from the exercising muscle.

Single acute NaHCO, dose of 0.2-0.4 g/kg BM, consumed 60150 min prior to exercise™ '

Alternative strategies include the following:
Split doses (ie, several smaller doses giving the same total intake) taken over a time period of 30-180 min®
Serial loading with 3—4 smaller doses per day for 2-4 consecutive days prior to an event™**

Enhanced performance (~2%) of short-term, high-intensity sprints lasting ~60's in duration, with a reduced efficacy as the effort duration exceeds
10min®

Well-established Gl distress may be associated with this supplement.

Strategies to minimise Gl upset include the following:

Coingestion with a small, carbohydrate-rich meal (~1.5 g/kg BM carbohydrates)®

Use of sodium citrate as an alternative®’

Split dose or stacking strategies™ >

Given the high potential for Gl distress, thorough investigation into the best individualised strategy is recommended prior to use in a competition
setting.

8889
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|I0C consensus statement: dietary supplements and
the high-performance athlete

Beta-alanine

Overview
Mechanism

Beta-alanine augments intracellular buffering capacity, having potential beneficial effects on sustained high-intensity exercise performance.
A rate-limiting precursor to the endogenous intracellular (muscle) buffer, carnosine; the inmediate defence against proton accumulation in the

contracting musculature during exercise®'
Chronic, daily supplementation of Beta-alanine increases skeletal muscle carnosine content.®

Protocol of use
Performance impact

Further considerations and
potential side effects

Daily consumption of ~65 mg/kg BM, ingested via a split-dose regimen (ie, 0.8-1.6g every 3—4hours) over an extended supplement time frame of
10-12 weeks®

Small, but potentially meaningful performance benefits (~0.2%-3%) during both continuous and intermittent exercise tasks of 30s to 10min in
duration®3¢

A positive correlation between the magnitude of muscle carnosine change and performance benefit remains to be established.®

Large interindividual variations in muscle carnosine synthesis have been reported.®®

The supplement effectiveness appears harder to realise in well-trained athletes.®®

There is a need for further investigation to establish the practical use in various sport-specific situations.
Possible negative side effects include skin rashes and/or transient paraesthesia.

8287




Table 3 Summary of categorization of dietary supplements based on available literature

Category Muscle building supplements Performance enhancement
I. Strong Evidence to Support Efficacy and - HVB + B-alanine
Apparently Safe - Creatine monohydrate - Caffeine

- Essential amino acids (EAA) - Carbohydrate

- Protein - Creatine Monohydrate

» Sodium Bicarbonate
« Sodium Phosphate
- Water and Sports Drinks

Il. Limited or Mixed Evidence to Support - Adenosine-5"-Triphosphate (ATP) « L-Alanyl-L-Glutamate
Efficacy - Branched-chain amino acids (BCAA) » Arachidonic acid
- Phosphatidic acid « Branched-chain amino acids (BCAA)
» Citrulline
» Essential amino acids (EAA)
» Glycerol
- HMB
» Nitrates
- Post-exercise carbohydrate and
protein
« Quercetin
» Taurine
IIl. Little to No Evidence to Support Efficacy - Agmatine sulfate - Arginine
and/or Safety - Alpha-ketoglutarate « Carnitine
- Arginine « Glutamine
« Boron « Inosine
« Chromium » Medium-chain triglycerides (MCT)
- Conjugated linoleic acids (CLA) - Ribose
« D-Aspartic acid

- Ecdysterones

- Fenugreek extract

- Gamma oryzanol (Ferulic acid)

« Glutamine

- Growth-hormone releasing peptides and
Secretogogues

- Isoflavones

« Ornithine-alpha-ketoglutarate

- Prohomones

- Sulfo-polysaccharides

« Tribulus terrestris

- Vanadyl sulfate J Int Soc Sports Nutr. 2018; 15: 38

« Zinc-magnesium aspartate
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YuvouyilovTag...

: . .
H Kagéivn og aBAnuara avroxng 3-6 mg/kg IB

(ka1 TaxovTnTag-Sityepon KNIX)

** AbDENON KapSIakng ouxvoTnTag,
VELPIKOTNTA, AYXOG, 8100PNON, NAEKTPOALTIKN
avicoppoTia (amo vrePPOoAIKn oon)

P ®daon ®optiong: 20g/d yia 5-7d
(0]

H Kpaarivn o€ CIYGOViO'l.I ara aon Alatnenong: 3-5g/d yia 3-4 eRSoucidec

Siapkeiag £éwg 30sec B Mpc16KoANO XapnAng Adong
39/d yia 28d

** Ogeia av§non IB Aoy KatakpAatnong
véarog (iwg kai 1-2Kg),
moavn YaoTPEVTEPIKN SuoPpopia
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YuvouyilovTag...

Q H Io6a o¢ aywviopara diapkeiag 0,5-12

£ ——"C min

™ Ta NiTpIka aAaTa: I& aywviopara avioxns
/€66 40 min

65mg/Kg/nuépa yia 10-12 eBSouadsg

**Mapaiodnoia-Muppunykiaoua (aro
oWnAég boaelg)

0,2-0,4 gr. / kg L.B. o€ 660¢Ig
60-180 AertTd TIPIV ATTO TNV AGKNON

*[aoTPEVTEPIKN SLOPOpPIa

5-9mmol 2-3 opeg TPIV ammd TV Aoknon

*[aoTPEVTEPIKI SLOPOpPIA
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YOUTTELAOUATIKA YIa TO HMB kal TNV Kapvitivn...

AbENoN MuikNG
To HMB (B-L6POEL B-peBLAOROLTLPIKG O8L): 3 g/d MO'COQ ' '
Slaipepévn oe 3 ioeg dooeig/nuépa yia: Meicon Aimaéouvg Madag
3-4 5660u0§eg yla ampotovnTa . . AGENON MUIKAC ABvaUNG
12 eBSOUASES YIa TTOOTTOVNUEVOLS ABANTEG
wann . H Kapvitivn o€ cuvévaouo pe Avgnon g MEPIEKTKOTNTAG

KQPVITiVNG OTOLG JUG

Ldaravepakeg o€ aywviopara Meicoon e xorone CHO

KaTG ™m 6|_dp|<£|o doknong
XapnAng evraong

ALENON TNG XPNONG TV
HLIKGV AmSicov

Kerksick et al. Journal of the International Society of Sports Nutrition (2018)
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¥EE'OANa Ta cLUTTANPWHATa Ba
TeéTel va SokipalovTal TTplV, o€
OLVONKES PN AYWVIOTIKEG!

AaupavovTag vTTown TIC SIATOUIKES
Siapopec!!




Protein post exercise

To optimise muscle protein synthesis

Aim for 20-25g of protein,
maybe more for some,
depending on training

—=— Leucine content of
protein is important ( aim
for 3g leucine)

2 \P

- Aim for 8-10g of
| _4 \ essential amino acids

Have regular meals
(every3-4h)




I
How much protein for optimal

protein synthesis?

Daily intake of

~1.6 g protein/kg/d
appears to be close to
optimal for building muscle

www.mysportscience.com

You can ingest
more protein
than 2.2 g/kg/d,
but it will not
help build muscle
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