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MG mEEMmEl va gival n

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

Supplements

Sports nutrition

Balanced diet

How would you build a pyramid?
. . ‘ - @Jeukendrup

mysportscience www.mysportscience.com
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NS va mapeTe amogpaon yia 10 Ti
OLUTTANP®HATA 6a KAatTavaAwoOouyv

Age/maturation/experience?
Resources? Sporting

Goals? Other items ticked off,
medical indications....

Is it the right
time for me to
consider?

Is there scientific evidence that it
Works for my event? Do | know the
Right protocol? Hawve | trialed it?

Does it contain banned substances?
Has it been tested for banned

substances? Is it otherwise low risk?

Consider use

Beviapdkng EAeuBéplog, MSc Copyright 2022
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ABANTIKA TpOPpIua

YOUTTANPOPATA AIATPOPNG

YKELAOUATA N Epyoyova BonBruaTa




AOAHTIKA

TPODIMA



AOAnTika Tpopipa Katnyopieg

ABANTIKO/evepyElaka TToTa/gel

YYPQ COUTTANPWUATA YEOUATOG

YOUTTANCWUATA/OCKELACPATA NAEKTPOALTRV

YOUTTANPWPATA TIPWTEIVNG (OKOVN O€ VEPO N YOAQ, UTTAPEG, EMTTAOLTIOMEVA TOOPINC
ABANTIKEC UTTAPES

Cermak & van Loon. 2013, Sports Med, 43:1139-1155.Jeukendrup, A. 2004, Nutrition, 20:669-677.



AOGANTIKG TPOPIHA

SPECIAL COMMUNICATIONS
AMERICAN COLLEGE

of SPORTS MEDICINE, Nutrition and Athletic

ACADEMY OF NUTRITION AND DIETETICS

DIETITIANS OF CANADA Performance

JomnT POSITION STATEMENT

TABLE 3. Dietary supplements and sports foods with evidence-based uses in sports nutrition.

Category Examp les Use Concerns Evidence
Sports food Sports drinks Practical choice to meet sports Cost is greater than whole foods Burke
Sports bars nutritional goals especially when May be used unnecessarily or in (2015)"!
Sports confectionery access to food, opportunities to inappropriate protocols
Sports gels consume nutrients or gastrointestinal
Electrolyte supplements concerns make it difficult to consume
Protein supplements traditional food and beverages
Liquid meal supplements
Medical supplements Iron supplements Prevention or treatment of nutrient May be self-prescribed unnecessarily Burke (2015)'*'
Calcium supplements deficiency under the supervision of without appropriate supervision
Vitamin D supplements appropriate medical/nutritional expert or monitoring

Multi-vitamin/mineral
n-3 fatty acids Thomas D.T., et al. (2016)



AOGANTIKG TPOPIHA

Sports food Form Typical composition Common sports-related use

Sports drink Powder or ready to drink liquid 5%—8% CHO Simultaneous delivery of fluid+CHO during exercise
10-35 mmol/L sodium Postexercise rehydration and refuelling
3-5mmol/L potassium

Energy drink Ready-to-drink liquid or Carbohydrate, especially in typical ready-to-drink Pre-exercise caffeine supplement

concentrated shot

Sports gel or sports Gel: 30-40 g sachets confectionery:

confectionery jelly-type confectionery (generally in
pouch of ~40-504g)

Electrolyte Powder sachets or tablets

replacement

supplements

Powder (mix with water or milk) or
ready-to-drink liquid
Protein-rich bar, usually low in CHO

Protein supplement

Maughan, R. J., et al. (2018)

varieties

Caffeine

Note: may contain taurine, B vitamins and other
ingredients with variable supporting evidence and some
level of concern

~25g CHO per sachet or ~5g CHO per confectionery
piece

Some contain caffeine or electrolytes

50-60 mmol/L sodium

10-20 mmol/L potassium

Typically, low carbohydrate (2-4g/100mL)

Provides 20-50g protein in a single serve from high-
quality types of animal (whey, casein, milk, egg) or
vegetable (eg, soy) origin

Note: may contain other ingredients, some of which
are not evidence-based and may increase the risk of
contamination

Carbohydrate and caffeine intake during exercise

Carbohydrate intake during exercise

Rapid rehydration following dehydration undertaken for
weight-making

Replacement of large sodium losses during ultra-
endurance activities

Rapid postexercise rehydration following moderate to
large fluid and sodium deficits

Postexercise recovery following key training sessions or
events where adaptation requiring protein synthesis is
desired

Achievement of increase in lean mass during growth or
response to resistance training

Portable nutrition for busy schedule or travel
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Table 2 Summary of common sports foods and functional foods used by athletes.

Sports food Form Ty pical com position
N K.
Liquid meal Powder (mix with water or milk) or 1-1.5 kcal/mL: 15%-20% protein and 50%—-70% CHO
supplement ready-to-drink liquid Low to moderate fat
Vitamins/minerals: 500-1000 mL supplies RDI/RDAs
Sports bar Bar 40-50g CHO
5-10g protein

Protein-enhanced food Milk, yoghurt, ice cream, cereal bars
and other food forms

Usually low in fat and fibre

Vitamins/minerals: 50%—-100% of RDA/RDIs

Note: may contain other ingredients, some of which
are not evidence-based and may increase the risk of
contamination

Increased protein content from normal food variety
achieved by adding protein sources or filtration of
water from product

Typically allows normal portion to provide ~20g
protein to meet sports nutrition target

Commaon sports-related use

Supplement high-energy diet (especially during heavy
training/competition or weight gain)

Low-bulk meal replacement (especially pre-event meal)
Postexercise recovery (CHO and protein)

Portable nutrition for busy schedule or travel

CHO source during exercise

Postexercise recovery—provides CHO, protein and
micronutrients

Portable nutrition for busy schedule or travel

Value-added food able to achieve protein target for
postexercise use or to improve protein content of other
meals and snacks in an athlete's diet

CHO, carbohydrate.




AlaTpoPIKES ETIKETEG
NMpoioviwv

Nutrition labels. Are they
useful for athletes?

Protein

Not just the
amount of
protein
matters; also,
the guality of
this protein.

[Nutrition Facts | Vs*

6 servings per container

Serving size 1 cup (230g)

Amount per serving

Calories

Trans Fat O
Cholesterocl 8mg
Sodium 210mg
Total Carbohydrate 34g

Total Sugars Sg
Includes 4g Added Sugars

Calcium 210mg 16%
Potassium 380mg 8%
*The X Dasy Valoe (OV) telis you how mwch a nutrient

In & serving of food CONUIDUTES O & Caily cet. 2.000
calories 3 day is used £0r General NuAntion advice.

What if you sweat a lot
and use lose a lot of salt?

Sodium

What obout sodium? Sodium
is the most important
electrolyte for absorption.

mysportscience

Uniock the Power of Scence to Optimn riormance

B @ jeukendrup

www.mysportscience.com

Sugars

What sugars are
they?

Fast sugars?

Slow sugars?
What are the other
carbohydrates?
What are their
ratios?

Total carbohydrate
needs are highly
dependent on
1ig=lallgle)




AOAnTtika Morta

M npooAnyn vypwv o ouyKplon pe to vepo (Minehan et al., 2002).
F'piyopN EKKEVWOT) OLTIO TO OTOMAXL Kot artoppeodnon ano to AENTO EVIEPO.

AvanAnpwon twv nAsktpoAutwv cuykpatel tn Sida kat 4 ™G anwAeleg HEOW TWV

oUpWV HETA TNV AoKNnon.



MOeavn Xpnon

Kata tnv doknon: avanAnpwon ~80% tn¢ anwAeiag uypwv | 060 givat duvatn.
Meta tnv acknon: \ra Eéwg coapn adudatwon

H evudatwon amattet mpoocAnyn vypwv ~150% TOU OYKOU OMWAELOG UYPWV META TNV

Aaoknon, MEoa oTLg emopeveg 1-2 h.

EpevvnTIKa LTOIXEID

OdéAn os aBAuata: avtoxng, mapatetapeva e StaAAeipata, vPnAng Evtaong UE
diapkela » 1h



Avnovuxiec Xpnong

Na sivol KatdAAnAa OVaRLYHEVA WOTE N CUVICTWHEVN MPOoAnYn uypwv Kot udat/Kwv v

KoAUTTTETOLL
Awatnpettal 6pooepo > suyeota - evlappuvon npocAnyYnc
Anodeuyetal n utepPoALKR KATOAVAAWON TOUG KOTA TNV SLAPKELOD TOU aywva

ABAntiIkA mota pe P ocvykévipwon Na sival xpriowua o ocofapn adudatwon



ToumTAnpoMuara HAEKTpoALT®V

ABAnTka rota e P ovykévrpwon Na(»25 mmol/L Na)

AwoAUpata evudatwong ano to otopa(50-80 mmol/L Na+ ,10-30 mmol/L

K+)

Dakelakia nAektpoAvtwvy (30mmol Na+,10 mmol K+)



MO6avn Xpnon Kai ImoTe ouvioTAardl n
avamAnP®on NAEKTPOALTOV

2€ MEPLNTTWOELG ooBapr¢ adudaTtwong Kot Tn SLAPKELD TOU aywva/aoknon.
2e aOARpata urtepavtoxng It anwAela NAEKTPOAUTWV HECW TOU LEpwWTAL.
H avikavatnta katavaAwong Kadnuepva tpopipwyv ) VOGS KavoviKOU YEUHOTOC.

Ta dtaAvpara evuddtwong amo to otopa Bepamevouv [ mpoAappfavouv adudatwon
ouoxeTtl{OMEVN HE SLappola i yaoTpevepitida.

EpevovnTika ITOIXEID

Ze anovoia vatpiov: n avanAnpwon vypwv odnyei 4 tou Na oto mAdopa Kot T oopwtikotntag , 4 g diag , g
ovupnoncg (Shirretts et al., 2004).

Acadnc xprion cuunAnpwpdatwv Na+ otn | tou piokou unovartplatpiog o OARpATO UTTEPAVTIOXAG.

AwcAUpata evudatwong amd to otopa - Oepancia | mMPoAnYn aduddtwong cucxetl{Opevn HE T SLdppola Ko
yaotpeviepitida.



Yypa IvumAnpopara Neoyuarwyv

20otaon : I CHO, petpra PRO, 4 LIP

MnyA : BLrrapvwy , HETOAAQ , OTOPOTNTWY QULVOEEWVY

Meavn Xpnon
‘ 1 tnv pocAnyn svEPyELag
‘ ZVOLK QVAKTNONG LETA TV AOKNON
‘Avan)\ﬁpwon npPooAnYnc evEpyeLag , OPEMTIKWY CUCTATIKWY , |, YOOTPEVIEPLKO MEPLEXOMEVO , AM:

‘(Dopntd , 6ev PpOeipovtal, eUKkoAa otnv eTopacio = cuvictavroal yio abAntég mou tadelouvv



Yypa IvumAnpopara Neoyuarwyv

Avnovxiec Xpnong

AKOTAAANAN XpriON COAV AVTIKATAOTOON TOU dayntou
Ynepkatavaiwon: P npoocAnyn evépyelac = 4 npoocAndnc Bapoug

AVATOTEAECHATIKA 0 AOANTEC LE MEPLOPLOMEVN SLattnTikn mpooAnyn



O AOANTIKEG MTTAPES

Mnyn : CHO,PRO kaut J LIP, putikég iveg
MapExouv evépyela, HOKPOOPETTIKA Kol MLKPOOPETTIKA GUOTOTIKA
IkavomoloUv tTnV meiva

Meavn Xpnon
Mnyn evépyelag o€ MOPOATETOUEVO QyWVIoHOTA
. Mapoxn CHO kau evépyetag o€ Statpodpn 4 evePYELAKOU TTEPLEXOUEVOU
‘ MEpoG PO aywVLoTLKOU YEUATOG € 0lOANTEG 4 KLVOUVOU yLa YOLOTPEVTEPLKA ITPOoBARaT
‘ Dopnta , un $Oaptd- ovak yia aBAntég mov tagldsvouv
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Drinks or gels? mysportscience

Unlock the Power of Science to Optimise Performance

B @jeukendrup

www.mysportscience.com

@ i
Exogenous CHO oxidation (g/min) . . .

1.4
Carbohydrate ingestion 1.80 g/min
1.1 A
0.7
0.4
Exercise at ~60%VO_max
0.0

30 ' 60 ' 20 " 120 150 180
Time (min)

Pfeiffer et al MSSE Med Sci Sports Exerc 42(11): 2038-45, 2010
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TuumAnpopara Karevbovrnpieg

YPAHUES

Table 1 Examples of micronutrients often requiring supplementation in athletes (see Larson-Meyer et al'® for additional information)

Micronutrient Overview Diagnosis and outcomes of insufficiency Protocols and outcomes of supplementation

Vitamin D It is important in the regulation of
gene transcription in most tissues, so recomnended to malntam status for the general populanon
insufficiency/deficiency affects many body defines deficiency, insufficiency, sufficiency and 2 Supplementation guidelines are not yet established in athletes.

systems. tolerable upper limit. Short-term, high-dose supplementation which includes 50 000

Many athletes are at risk of insufficiency  The need to supplement depends on UVB exposure | IU/week for 8—16 weeks or 10 000 |U/day for several weeks may

at various times throughout the year®  and skin type. be appropriate for restoring status in deficient athletes. Careful
monitoring is necessary to avoid toxicity.**

Iron Suboptimal iron status may result from  Several measures performed simultaneously Athletes who do not maintain adequate iron status may need
limited iron intake, poor bioavailability provide the best assessment and determine the e =
and/or inadequate energy intake, or stage of deficiency. Recommended measures: day for women and >8 mg/day for men). Athletes with iron
excess iron need due to rapid growth, Serum ferritin, transferrin saturation, serum deﬁaency requnre cllmcal follow-up, which may include
high-altitude training, menstrual blood iron, transferrin receptor, zinc protoporphyrin, : ation v ger de al irc nlementatic
loss, foot-strike haemolysis, or excess haemoglobin, haematocrit and mean corpuscular along with |mproved dletary iron mtake.'s Numerous oral iron
losses in sweat, urine or faeces.® volume.® pteparatlons are avallable and most are equally effective as long

not be taken unless iron deficiency is present.

Calcium Avoidance of dairy products and other There is no appropriate indicator of calcium status. Calcium intakes of 1500 mg/day and 1500-2000 U vitamin D
calcium-rich foods, restricted energy ne mineral density scan may be indicative are recommended to optimise bone health in athletes with low
intake and/or disordered eating increases of chronic low calcium intake, but other factors energy availability or menstrual dysfunction.®
risk of suboptimal calcium status.® including suboptimal vitamin D status and

disordered eating are also important
Note: Indiscriminate supplementation with any of the above nutrients is not recommended. Deficiencies should first be identified through nutritional assessment, which includes
dietary intake and the appropriate blood or urinary marker, if available."”

Maughan, R. J., et al. (2018)



MpofiTapiveg Kal avopyava
oTolXEia
Napatetapéva tafidia = avenapkn nocotnta dpoyntou
ABANTEG e MEPLOPLOMEVN EVEPYELOKN TTPOCANY N
ABANTEG e Bapl npoypappo-> diatapaxnédlatpodilkwy.cuvnbewwv

Wevutopaprako o£-00ANTEGTTOU EMLUEVOUV.OTN XPRON. CUKRITANP WHATWV

EpeuvnTIKa LTOIXEIO
ABANTEG e MEPLOPLOUEVN EVEPYELAKN TIPOOANYN = Kivouvog avenmapKkng mpocAnyng Brropvwv
KoL LETAAAWV

' A&ev UTTAPXOUV CTOLXELD EVIOXUONG TNG aAmodoong HE EEQiPED TIPO-UTIAPXOUOOLG OLVETTAPKELOLG
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e :  99@ : : : : 009
Vitamin D and exercise performance g | Vitamin D supplementation guide mysportscience
G @jeukendrup hWWWb@mwdﬂm“W: B ukenano
- Study 2 wmimysportscincecon | |Lathlates resice <30° or >60° North? A ———ccae—
967 (male and female) army recruits 137 male army recruits
Measurements of performance and 12 week intervention in the winter:

Vitamin status One of 4 treatments:

91% of men and 65% of women low in .
5

Vitamin D

p
4-6% of variation in 1.5 mile Placebo)(Placebo) [ Simulated
\4{4 running performance . - sunlight
{ explained by Vitamin D
" status (after controlling for fat v
.y, Mass, smoking and season) Vitamin D Correction of vitamin D
unchanged insufficiency/deficiency
— A—
* o l
No effect on explosive V. 4 v . - _
. power or lift strength o et dh daionarcs ) Consider 2000-4000 1U vitamin D3 Likely no need to
- - per day from a reputable company supplement

Owens, Alison and Close Sports Med 48: 53.516, 2018

Carswell et al MSSE 2018




Iron deficiency

Uniock the Power of Science to Optimise Performance

3

www.mysportscience.com

@jeukendrup

Symptoms

« Transport and delivery
of oxygen

+ Energy production in
mitochondria

« Cognitive function

* Immune function

o
D

+ Tiredness
- :1 Lack of energy
Shortness of breath
) * Poor recovery

+ Impaired performance

Transferrin
saturation
(%)

Serum
ferritin
(ng/L)

Haemoglobin
concentration

(o)

Different stages of
iron deficiency

It is desirable to
also measure

+ Serum soluble

Iron deficiency (ID) <35 >115 >16 Transferrin
- = receptor
e Iron-deficient non 50 ~115 <16 + Haemoglobin
anaemia (IDNA) mass
Iron-deficient + C-reactive
e anaemia (IDA) <12 <115 <16 protein

mysportscience

mysportscience

Unlock the Power of Scienos to Opsmise Pedormance

3

www.mysportscience.com

Iron absorption
and the role of
hepcidin

@jeukendrup

Iron in food

Iron in
supplements

Iron absorption

\J*&Q

\_7 ~  Timing of

Hepcidin
impairs iron
absorption

intake

ncreased absorption

Diurnal variation

Reduced absorption
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AcopBéeoTio

Meavn Xpnon
J mpooAnPn oc aBAnTEC TEPLOPLOMEVNG €veEPYELAKAG TPOoAndn 1 avemapkn mpocAnyn
TPOodLHWY TAoLoLa o€ AcPECTLO.

T OLTTOULTNOELG AGyw:
- avamntuénc Twv.rtatdiwv (1,200mg/day)
- EYKUooLvn¢c otnv-epnPeia(1,200mg/day)
- OnAaopou (1,200mg/day)

NpooAnyn os aBARTPLEG pE SLatapaxEG EUpnVoU pUCNG

O,0; -©-0

FUUTANpwWHATA Ca — vumo “watpk enifAedn, WG HEPOG €VOG OAOKANPWHEVOU
TIPOYPGLLLHOTOGC YL TV, UYELO TWV. 00TWV



AcpeoTio

EpevovnTika ITOIXEID

Avenopknc mpoocAnyPn Ca oc onUAVTIKEG MeEPLOdOUG Unmopei va odnynoetl oe BAaBn
TWV 0CTWV.

Avnovuxieg Xpnong

Ta ocupnAnpwpata acfeotiov dev efacdalAilovv TRV KATAOTOON TWV OOCTWV OE MEPLTTWON
OLIOUCLOC OLOTPOYOVWV KOl TIPOYECTEPOVNG

ABANTEC pe Sdratapaypévn Statpodn i Statpodikég SratapaxEG amattovv onpaviikny Oeparneia
EKTOG TWV CUUNANpWHATWY acBeotiou
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Contamination of supplements By r r
mysportscience

Nr Supplements tested riock: Tre Power cf S

31  Netherlanas — NG 25.8% & @jeukendrup
- e
22 Austria — [N 22.7% S E———
37 u< = I 18.9%
240 usa 2= [ 18.8%
3s rary € p NN 14-3% 14.8% of all -
29 spain = T 13.8% supplements tested :
120 Germany @ I 11.5% could have resulted X
P in an adverse
20 seigium €D I ©- w analytical finding )
30 France ¢ D N -7~ and a potential
30 Norway 5 I 3-3% doping infringement
-— Y
13 Hungary Contaminations with ) 4
6 Sweden €= hormones, stimulants and
2  Switzedand €3 w other prohibited
substances
s ToTAL N -5
0% 5% 10% 15% 20% 25% 30%

Geyer et al. Int J Sports Med. 2004 25(2):124-9 Beviapdkng EXeuBéplog, MSc Copyright 2022




LKEYALMATA

Some Supplement Stats vooo@

mysportscience

40 700/ Of athletes Use G @jeukendrup
| |
o S U p p I e m e ntS www.mysportscience.com
1 0_1 5()/ of supplements contain
(0 prohibited substances
80()/ did not contain what

O ihe label said~
LARGE% 3200

0 evidence
Quiram and Stewart Int J Sport Nutr Exerc Metab 2015, 25: 54-59.

NYTimes http://well.blogs.nytimes.com/2015/02/03/new-york-attorney-general-targets-
supplements-at-major-retailers/




MEPIEXOMENO KAI TAMIEAA

Actual content versus label claims of CBD e o ol it
products Product A, B, C.... Y T
purchased and analysed G @jeukendrup

180%%

www.mysportscience.com
160%%

140%%

120%6

100%6

_ No amount listed on label
J M A O g 7 H 1 L F o U G P E C R v 8 S H J R x Y

Guriey et al Journal of Dietary Supplements 2020 Products

0%

Beviapdkng EAeuBéplog, MSc Copyright 2022




PIZKO KATANAAQLHL
LKEYAIMATQN

Supplements and associated risks o0

mysportscience

Uniock the Power of Science to Optimise Performance

B @jeukendrup

www. mysportscience.com

Think before you take

According to WADA'’s principle of strict
liability, every athlete is responsible for the
presence of a prohibited substance or its
markers/metabolites in his/her biological
samples, irrespective of whether or not the
Anti- Doping Rule Violation was committed
unintentionally or deliberately.

Uiihaaltt -e,"?b Always perform a careful risk benefit
ingredientys >~ S analysis and do everything to minimize
risks

Beviapdkng EAeuBéplog, MSc Copyright 2022




EmAoyn oKELACHUATWY T& AOANTES

isi X X
Supplement decision chart e e
( Is the athlete ready for supplement use }& e | @jeukendrup
[ Should | use this supplement? Is there INO
evidence?
| vyES
[ Is the supplement effective in my event? }NO
| yES
[ Is it safe to use? } NO
| yES
[ Doe the supplement come from a reliable LNO
source? J
YES
( Try it out. Are the findings positive? } NO
YES
I NNO
[ Are the results consistently positive? 1J
]

[YES

| CONSIDER DON'T USE

Beviapdkng EAeuBéplog, MSc Copyright 2022




Table 3 Supplements with good to strong evidence of achieving benefits to performance when used in specific scenarios

Caffeine
— Oyorsowy— Caffeine is a stimulant that possesses well-established benefits for athletic performance across endurance-based situations, and short-term,
s imal [
Mechanism Adenosine receptor antagonism; increased endorphin release; improved neuromus cular function; improved vigilance and alertness; reduced the

Protocol of use

Performance Imp act

Further considerations and
potential side effects

294n

perception of exertion during exercise

3-6 mg/kg of body mass (BM), in the form of anhydrous caffeine (ie, pill or powder form), consumed ~60 min prior to exercise™

Lower caffeine doses (<3 mgkg BM, ~200mg), provided both before and during exercise; consumed with a CHO source™

Improved endurance capacity such as exercise time to fatigue™ and endurance-based time-trial (TT) activities of varying duration (5-150 min),

across numerous exercise modalities (ie, cycling, running, rowing and others)™”

Low doses of catfeine (100300 mg) consumed during endurance exercise (after 15-80min of activity) may enhance cycling TT performance by
3%-7%." "

During short-term, supramaximal and repeated sprint tasks, 3-6 mg'kg BM of caffeine taken 50-60 min before exercise results in performance

gains of >3% for task completion time, mean power output and peak power output during anaerobic activities of 1-2min in duration,”’ and of
1%~8% for total work output and repeat sprint performances during intermittent team game activity,™ ™

Larger caffeine doses (=9 mgkg BM) do not appear to increase the performance benefit.”” and are more likely to increase the risk of negative
side effects, including nausea, anxiety, insomnia and restlessness””

Lower caffeine doses, variations in the timing of intake before andf/or during exercise, and the need for (or lack thereof) a caffeine withdrawal
period should be trialled in training prior to competition use,

Caffeine consumption during activity should be considered concurrent with carbohydrate (CHO) intake for improved ef ficacy .**

Caffeine is a diuretic promoting increased urine flow, but this effect is small at the doses that have been shown to enhance

performance.”’




Table 3 Supplements

s with good to strong evidence of achieving benefits to performance when used in specific scenarios

Creatine

Overview

Mechanism

Protocol of use

Performance Impact

outcomes of trammg pvogmnmes based on !hese dnafactenstjcs (eg, resnstance or mtefval tramlng) Ieading to geater gams in Iean mass and ‘

muscular strength and power

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.

Loading phase: ~20 g/day (divided into four equal daily doses), for 5—7 days®’

Maintenance phase: 3-5 g/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.'®

Enhanced maximum isometric strength®™ and the acute performance of single and repeated bouts of high-intensity exercise (<150s 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.*

Further considerations and
potential side effects

No negative health effects are noted with long-term use (up to 4 years) when appropriate loading protocols are followed.®”
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.

Sodium bicarbonate
—Overview Sodium bicarbonate augments extracellular buffering capacity, having potential beneficial effects on sustained high-intensity exercise performance.
Mechanism Acts as an extracellular (blood) buffer, aiding intracellular pH regulation by raising the extracellular pH, and HCO — concentrations”

Protocol of use

Performance impact

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 0.2-0.4g/kg BM, consumed 60-150 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 ~60s in duration, with a reduced efficacy as the effort duration exceeds
10min™

Further considerations and
potential side effects

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 (~1.5g/kg BM carbohydrates)™

Use of sodium citrate as an alternative®

Split dose or stacking strategies™ *

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

Maughan, R, J., etal. (2018)



Table 3 Supplements with good to strong evidence of achieving benefits to performance when used in specific scenarios

itra

Overview Dietary nitrate (NO,") is a popular supplement that has been commonly investigated  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. o

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 (310-560mg).”
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-specificTT
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 [imitations 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 16.8 mmol (1041 mg) vs 8.4 mmol (521 mg)).*?
Performance gains appear harder to obtain in highly trained athletes.””

Beta-alanine

Overview Beta-alanine avgments intracellular buffering capacity, having potential beneficial effects on sustained high-intensity exercise performance.

Mechanism A rate-limiting precursor to the endogenous infracellular (muscle) buffer, carnosine; the immediate defence against proton accumulation in the
contracting musculature durimg exercise™
Chrenic, daily supplementation of Beta-alanine increases skeletal muscle carnosine content.™

Protocol of use Daily consumption of —~65 mo'kg BM, ingested via a split-dose regimen (ie, 0.8—1.6 g every 3—4 hours) owver an extended supplement time frame of
10-12 weeks™

Performance impact Small, but potentially meaningful performance benefits (~0.2%—3%) during both continuous and intermittent exercise tasks of 30s to 10min in
duration™ *

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

potential side effects Large interindividual variations im 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. ™ #7
Possible negative side effects include skin rashes and'or transient paraesthesia.

Maughan, R. J., et al. (2018)
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AMERICAN COLLEGE
of SPORTS MEDICINE. Nutrition and Athletic

ACADEMY OF NUTRITION AND DIETETICS

DIETITIANS OF CANADA Performance

JomnT POSITION STATEMENT

Specific performance Physiological effects/mechanism
supple ments Ergogenic effects of ergogenic effect Concerns regarding use” Evidence
Creatine Improves performance of Increases Creatine and Phosphocreatine Associated with acute weight gain Tarnopols
repeated bouts of concentrations (0.6-1 kg) which may be problematic (2010)'
high-intensity exercise with May also have other effects such as in weight sensitive sports
short recovery periods enhancement of glycogen storage and May cause gastrointestinal discomfort
- Direct effect on competition direct effect on muscle protein synthesis Some products may not contain
performance appropriate amounts or forms
- Enhanced capacity for training of creatine
Caffeine Reduces perception of fatigue Adenosine antagonist with effects on Causes side-effects (tremor, anxiety, Astorino (2010)'**
Allows exercise to be sustained many body targets including central increased heart rate, etc.) when Tarnopolsky
at optimal intensity/output nervous system consumed in high doses (2010)'=
for longer Promotes Ca®* release from sarcoplasmic Toxic when consumed in very
reticulum large doses

Rules of National Collegiate Athletic Burke (2013)'*®
Association competition prohibit
the intake of large doses that
produce urinary caffeine levels
exceeding 15 ug/ml
Some products do not disclose caffeine

Beviapakng EAeuBéplog, MSc Copyright 2022 > X
dose or may contain other stimulants
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JOINT POSITION STATEMENT

Specific performance
supple ments Ergogenic effects

Sodium bicarbonate  Improves performance of events
that would otherwise be
limited by acid-base disturbances
associated with high rates of
anaerobic glycolysis
- High intensity events of
1-7 minutes
- Repeated high-intensity sprints
- Capacity for high-intensity *sprint®
during endurance exercise
Beta-alanine Improves performance of events
that would otherwise be
limited by acid-base disturbances
associated with high rates of
anaerobic glycolysis
- Mostly targeted at high-intensity
exercise lasting 60-240 seconds
- May enhance training capacity
Nitrate Improves exercise tolerance and
economy
Improves performance in endurance

exercise at least in non-elite athletes
Beviapakng EAeuBéplog, MSc Copyright 2022

Physiological effects/mechanism
of ergogenic effect Concerns regarding use” Evidence

———— — ———— e ————

When taken as an acute dose pre-exercise, May cause 6astrointestin-a—l side-effects Carr (2011)"¢
increases extracellular buffering capacity which cause performance impairment
rather than benefit

When taken in a chronic protocol, Some products with rapid absorption Quesnele
achieves increase in muscle carnosine may cause paresthesia (tingling sensation) (2014)'¥
(intracellular buffer)

Increases plasma nitrite concentrations to  Consumption in concentrated food sources Jones (2014)'®

increase production of nitric oxide with (eg, beetroot juice) may cause gut

various vascular and metabolic effects discomfort and discoloration of urine

that reduces O, cost of exercise Efficacy seems less clear cut in high
caliber athletes
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Supplements to affect
endurance adaptation

G @ jeukendrup
www-rnysportscienoe.oorn
e Buffers W
(bicarbonate, Caffeine
beta-alanine) May increase quality of

May allow you to training / perception of effort

train harder and
bicarb may affect
signalling

Antioxidants
Low dose

Dietary nitrate
(beetroot juice)

May allow higher intensity in
training: 15-s to 4-min
intervals using maximal efforts.

Higher doses needed

\
J \

Antioxidants
High dose

Rothschild and Bishop. Sports Medicine 2019, 1-29



Can caffeine intake late in s S

exercise still work? @ omarnn

WWW.Mysporscienco.com

@
&

Asker Jeukendrup

Coffee and caffeine equally

start 1h 2h time trial improve endurance performance
rate i CAFFEINE 100Mg | 8o min (40 min
o v PLACEBOOmg | befor oo T /\

4.7-4.9% better than placebo

( Both a low (1.5 mg/kg, 100 mg) \( A
and moderate (2.9 mg/kg, 200 1 CAFFEINE ; 2 larae cups of coffee P
mg) dose of caffeine ingested late >  PIT % (26:36£0:22) Ly @ PLOS |one
in exercise and 40 min prior to a .
TT, improved performance. % Rz iah HOngOﬂ AB, Randell RK, Jeukendrup
100mg : :
The moderate dose was more AE. (201 3) PLoS ONE 8(4)2 59561
effective than the lower dose
~ |
0mg
From: Talanian and Spriet Low and moderate (28:41 £ 0:38)
f caffei i ise imp 2 ; : ; :
g:manm . ":i’;:"’"cyc“s's pbiphe L 26:00 27:00 28:.00 29:.00 30.00)
850-855, 2016

Beviapdkng EAeuBéplog, MSc Copyright 2022
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Does coffee dehydrate? o000

a Sjeukendrup

Asker Jeukendrup i
= coffee consumption o =
w Caffeine 50 men consumed 4 cups (200ml) of coffee per
- Coffee and day or water for 3 days
- paffeme fai Randomised cross over design
Coffee improve
) endurance Physical activity, food and fluid intake controlled
performance
- No changes in
L Decaf coffee ot » Body mass
v OTLeTNDe, » 24h urine volume
o higher power o Urinary hydration markers
- Placebo output » Haematological hydration markers
{
A ’ | | Coffee did not dehydrate
270 280 200 300 310 Conclusion: Coffee, when
Average power (W) consumed in moderation Killer SC, Blannin AK, Jeukendrup AE.
provides similar hydrating PLOS One. 2014 Jan 9;9(1):084154.

qualities to water. FPLOS o




Kageivn kal o€eidwon Aittovg
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Uniock the Power of Science to Optimise Performance

Caffeine and fat burning

Fat oxidation (during 1h of cycling) @ e
3 mglkg caffeine 30 www.mysportscience.com
Ingested 1h 05 @
before exercise Caffeine increased fat

oxidation by 27%

Exercise at 20 l
FatMax
(52%V0,max) BUT: 5 grams in one hour,

is this important?

7

* Implications for weight loss?
Unlikely

* Implications for training
adaptation? Maybe

placebo caffeine

Ruiz-Moreno et al. Eur J Nutr (2020)

Can caffeine increase carbohydrate
absorption and oxidation during exercise?

2

1.0
0.9
0.8
0.6
0.5
0.4
0.3

studies - 2 answers?

Yeo et al J App Physiol 99(3):844-50, 2005

Glu+Caf: glucose with caffeine
(Glu+Caf, 48 g/h + 10 mg/kg)

Glu: glucose

(Glu; 48 g/h)

8 male cyclists

65 ml/kg/min

64% of VOzmax for 120min

mysportscience

B Ojeukendrup

WWWITIY3pOrSCHnce.com

Hulston et al Med Sci Sports Exerc. 40(12):2096-104, 2008

Glu+Caf: glucose with caffeine
(Glu+Caf, 44 g/h + 5.3 mg/kg)

"~ Glu: glucose
(Glu; 44 g/h)

3045  60-75 =290-105

10 male cyclist

66 ml/kg/min

62% of VO,max for 105min + TT (45 min)




Caffeine content per serve in milligrams

300

250

200

150

100

50

Caffeine content of beverages

Rockstar 2x Energy drink (12 fl.02/354m)

5h energy (2 fl.02/59m)

Coffee brewed (8 f.02/236m)
Latte (16 fl.oz/473ml)
Double espresso (2 1.02/88ml)

Cup of cappuccino (12 fl.oz/354m))

Can of Red Bull (2.5 fl.02/250m])
Espresso (1.5 fl.oz/44m))

Can of Diet Pepsi (17 .02/
Can of Coca Cola (12 f

Decaf coffee brewed (& fl.02/236m)

MepiekTikoTnTa Kageivn

mysportscience

G @jeukendrup

www.mysportscience.com

Values presented for
coffee are averages

Caffeine content of
coffee varies
considerably
between and within
outlets

Caffeine content per 8 fl.oz. or 236 ml

Caffeine content depending 90@

mysportscienc

on preparation method
B @jeukendrup

VAWLMYSportscience.com

500

g Percolated .................................
Boiled (Turkish or Greek)

l Driporfilter .....cccoeeeviiieeeeeeeciianens

100 @ French press or plunger




Factors that influence the effect
of caffeine on performance

Pickering C Kioly J
Sports Med. In press 2017

Caffeine and
performance

Kaepeivn

mysportscience

a emarncng

W T SOONSCRNCE L

Environment

Are current caffeine guidelines relevant for you?

Caffeine recommendations dependent
on genetics

Greater ergogenic
effect
Increased anxiety

Smaller ergogenic
effect
Reduced sleep

mysportscience

G Gjovkondng

Recommendations

Lower dose before
competitions when
anxiety is high

Lower dose post
exercise when sleep
quality is important

Pickering C Kiely J Sports Med. In press 2017




Kpearivn

Creatine

mysportscnence

Mtirise Partonrs

B el provides e | @jeukendrup
Dietary intake W energy for muscle www.mysportscience.com
1g/day '& contraction

Endogenous Creatlne excretion

synthesis —_— —— 2g creatine ———— creatinine
1g/day 120 g --
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Creatine and the brain 000

mysportscience
Unk

Inlock the Power of Science to Optimise Performance

a @jeukendrup
L w;vw_mysportscienc.e“.c?nj. )
Creatine LOADING...

supplementation

o
B

OR

Aspects of cognitive
20g/day 3-5 performance improved

for 5 days g/day for - in most studies
followed 30 days Creatine
by 3g/day Reduction of impact of
e concussion or improved
Safe to use and potentially positive recovery from
effects on the brain concussion
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To av n B-aAavivn pmopet XL va BondnoseL otnv

- I Ba L, Everacrt | Rerave W.
Beta-alanine s sppamataton an68oon Twv abANTWV efaptdral oe peydAo

Beta-alanine supplementation, muscle
carnosine and exercise performance. Curr

8 i Ml o 201 11 BaOuo anod tnv anddoaon. Av n ekbRAwon EXeL

cCU RO ROR ] Slapkela petalV 1-4 Aentwv, paivetat ot afilel va

£ Q9 for 410 veeks SOKLUAOETE. AEV UTTAPYXOUV TTOAAQ CUMTTANPWHOTAL
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‘8 qq—) AC;nsisten}aeﬁormange ] IOV UIMOopPOouV va unootnplﬁouv

effects in 1-4 min window , ,
o5 1. AROSELEn AMOTEAECUATIKOTNTOAC
QLo | | 2. TMoAAQAEG MEAETEC TTOU OVOLITAPAYOUV TO
<1min. 1-4min > > 60 min OTOTEAEG AL
3. 'Evag oadwc neplypodOopevoc Kot EUAOYOG

TI T Possible side effect $uoLoAoYLIKOG LNXAVLIOUOG
mysportscience : v ) ” v ’
msgacencs i b H B-aAavivn €XxeL OAa Ta MOPAMAVW, OV KOL MITOPEL
[ @jeukendrup in

Www.mysportscience.com
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Effects of citrulline and arginine on

performance

Sprint performance 60sec (W)

mysportscience

S T

B CpouBcemanuR

T SO L S CREY S SO

3 : Citrulline
PLA % supplementation
cIT : % - for 7 days (but
- not arginine) can
ARG improve high
{ : : H - ; : iNntensity exercise
400 430 460 490 520 550 performance
Total work completed during ) i
performance test (kJ) Citrulline 6 g/
day for 7 days
(S0 mMmin before
PLA exercise)
CIiT -~
ARG Baitey et al JAP J Appl Physiol 2015 May 28:jap.

00192.2014. doi: 10.1152appiphysiol.O0192.2014.

100 110 120 130 140 150




AlaTPOPIKA CLUTTANPGHATA YIA TO

AvOOoOTToINTIKO oLOTNHA

Table 4 Nutritional supplements for immune health in athletes: proposed mechanism of action and evidence for efficacy

Supplement Proposed mechanism of action Evidence for efficacy

Vitamin D This is an essential fat-soluble vitamin known to influence  Moderate support
several aspects of immunity, particularly innate immunity  Evidence for deficiency in some athletes and soldiers, particularly in the winter (decreased
(eg, expression of antimicrobial proteins). Skin exposure to  skin sunlight exposure)

sunlight accounts for 90% of the source of vitamin D. Deficiency has been associated with increased URS.
Recommend 1000 IU/day D, autumn-spring to maintain sufficiency
Further support required™
Probiotics Probiotics are live micro-organisms that when administered Moderate support in athletes with daily dose of ~10" live bacteria
orally for several weeks can increase the numbers of Cochrane review of 12 studies (n=3720) shows ~50% decrease in URS incidence and ~2 day
beneficial bacteria in the gut. These have been associated | shortening of URS; minor side effects.

with a range of potential benefits to gut health, as well as  More evidence is required supporting efficacy to reduce gastrointestinal distress and

modulation of immune function. infection, for example, in a travelling athlete,” ™

Vitamin C This is an essential water-soluble antioxidant vitamin : S*
that quenches ROS and augments immunity. It reduces Cochrane review of 5 studies in heavy exercisers (n=598) shows ~50%decrease in URS ‘
interleukin-6 and cortisol responses to exercise in humans. | taking vitamin C (0.25-1.0g/day).

Further support required
Unclear if antioxidants blunt adaptation in well-trained

'Oyt 0Aeg 01 epevveg oe aBANTEG Relatively small effects on cortisol compared with carbohydrate; immune measures no
different from placebo
Metpiov Babpov tekpnpinon No support for ‘treating URS’

Cochrane reviews show no benefit of initiating vitamin C supplementation (>200 mg/day)
after onset of URS.'™ """

Maughan, R. J., et al. (2018)



AlaTpOoPIKA COUTTANPWHATA YIA TO

AVOOOTToINTIKO oLOTNHA

Table 4 Nutritional supplements for immune health in athletes: proposed mechanism of action and evidence for efficacy

Supplement

Carbohydrate (drinks,
gels)

Bovine colostrum

Polyphenols, for
example, Quercetin

Zinc

Glutamine

Proposed mechanism of action

It maintains blood glucose during exercise, lowers stress
homones, and thus counters immune dysfunction.

First milk of the cow that contains antibodies, growth
factors and cytokines

Claimed to improve mucosal immunity and increase
resistance to infection

These are plant flavonoids. In vitro studies show strong
anti-inflammatory, antioxidant and antipathogenic
effects. Animal data indicate an increase in mitochondrial
biogenesis and endurance performance.

Evidence for efficacy

Low-moderate support
Ingestion of carbohydrate (30-60 g/hour) attenuates stress hormone and some, but not all,
immune perturbations during exercise.

Very limited evidence that this modifies infection risk in athletes

Low-moderate support that bovine colostrum blunts the decrease in saliva antimicrobial
proteins after heavy exercise

Some evidence in small numbers of participants that bovine colostrum decreases URS
Further support required’”” '**

Low-moderate support

Human studies show some reduction in URS during short periods of intensified training and

19 2

sall’s m pnorm Dlogen andg ale (FI#TaT DErto rimea ne although 1n s

numbers of untrained
Limited influence on markers of immunity

This is an essential mineral that is claimed to reduce
incidence and duration of colds. Zinc is required for DNA
synthesis and as an enzyme cofactor for immune cells.
Zinc deficiency results in impaired immunity (eg, lymphoid
atrophy) and zinc deficiency is not uncommon in athletes.

This is a non-essential amino acid that is an important
energy substrate for immune cells, particularly lymphocytes.
Circulating glutamine is lowered after prolonged exercise
and very heawy training.

Putative antiviral effect for Quercetin

Further support required’”” "*

No support for ‘preventing URS'

High doses of zinc can decrease immune function and should be avoided.

Moderate support for ‘treating URS'

Cochrane review shows benefit of zinc acetate lozenges (75 mg) to decrease duration of
URS; however, zinc must be taken <24 hours after onset of URS for duration of cold only.
Side effects include bad taste and nausea.”*

Limited support

Supplementation before and after exercise does not alter immune perturbations.

Some evidence of a reduction in URS after endurance events in competitors receiving
glutamine supplementation (2x5g)

Mechanism for therapeutic effect requires investigation.'”” '™



AlaTPOPIKA CLOUTTANPWHATA YIA TO

AvVOOOTToINTIKO oLOTNHUA

Table 4 Nutritional supplements for inmune health in athletes: proposed mechanism of action and evidence for efficacy

Supplement Proposed mechanism of action Evidence for efficacy
Caffeine This is a stimulant found in a variety of foods and drinks Limited support
(eg, coffee and sports drinks). Caffeine is an adenosine Evidence that caffeine supplementation activates lymphocytes and attenuates the fall in
receptor antagonist and immune cells express adenosine neutrophil function after exercise
receptors. Efficacy for altering URS in athletes remains unknown, '™ "™
Echinacea This is a herbal extract claimed to enhance immunity via Limited support
stimulatory effects on macrophages. There is some invitro  Early human studies indicated possible beneficial effects, but more recent, larger scale
evidence for this. and better controlled studies indicate no effect of Echinacea on infection incidence or cold
symptom severity.'"''"?
Omega-3 PUFAs Found in fish oil Limited support for blunting inflammation and functional changes after muscle-damaging
May influence immune function by acting as a fuel, in their eccentric exercise in humans and no evidence of reducing URS in athletes''*''*
role as membrane constituents or by regulating eicosanoid
formation, for example, prostaglandin
Prostaglandin is immunosuppressive.
Claimed to exert anti-inflammatory effects postexercise
Vitamin E An essential fat-soluble antioxidant vitamin that quenches No support
exercise-induced ROS and augments immunity Immune-enhancing effects in the frail elderly but no benefit in young, healthy humans
One study actually showed that vitamin E supplementation increased URS in those under
heavy exertion.
High doses may be pro-oxidative,''” "'®
B-glucans Polysaccharides derived from the cell walls of yeast, fungi, No support in humans

algae and oats that stimulate innate immunity

Effective in mice inoculated with influenza virus; however, human studies with athletes
show no benefits.”' 7 "®

PUFA, polyunsaturated fatty acids; ROS, reactive oxygen species; URS, upper respiratory symptoms.



Table 6

Supplement Proposed mechanism of action Evidence for efficacy™

Gaining LBM*

Protein Enhances lean mass gains when ingested during Meta-analyses focusing on younger and older participants

Usually comprised isolated proteins from various
sources (whey and soy most common)

Recommended daily dose: 1.6 g protein/kg/day
optimal (up to 2.2 g/kg/day with no adverse effects)
Recommended per-meal doses: 0.3-0.5g protein/kg
(3—4 times per day and in close temporal proximity to
exercise, with postexercise being consistently shown
to be effective)

Leucine

programmes of resistance training due to increased
provision of building blocks (amino acids) and leucine
as a trigger for a rise in muscle protein synthesis and
suppression of muscle protein breakdown

have shown positive effects enhancing gains in muscle
mass,'®" ' but effects are not large.

Stimulates muscle protein synthesis and suppresses protein Short-term mechanistic data available,*” but no long-term

breakdown (possibly through insulin)

trials showing efficacy ™

Losing fat masst

Protein
From increased dietary sources or supplemental
isolated proteins

Pyruvate

Chromium

Green tea (polyphenol catechins and caffeine)
ce-Lipoic acid

Conjugated linolenic acid

Konjac fibre (glucomannan)
Omega-3 polyunsaturated fatty acids

Chitosan

Enhances fat mass loss and promotes retention of lean
mass

No data

Potentiates biological actions of insulin
Thermogenic agent and/or lipolytic enhancing agent
No clear role, but possible antioxidant

Changes membrane fluidity favouring enhanced fat
oxidation

Water-soluble polysaccharide—dietary fibre

No clear role, but possible appetite suppression, improved
blood flow and/or modulator of gene expression

Lipid-binding agent to reduce lipid absorption

1
Meta-analyses confirm small but significant effects of gregter
dietary protein in weight loss to enhance fat mass loss
promote lean mass retention.'®* '

Small to trivial effect
No effect’™’

Small to trivial effect’™*®
Small to trivial effect’”

small to trivial effect’””

Small to trivial effect’”’

small to trivial effect’”?

Small to trivial effect’”*

*In combination with a progressive resistance exercise programmes.
1In combination with an exercise-induced and/or diet-induced energy deficit.
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i @) BETA ALANINE - 900 Beta.a|anine . 0000
- R ) ysportscience
Beta alanme @ - Prolonged Beta alanine ingestion b 9@'#99.9, Seimihin) e
3 o 3 o
CARNOSINE ey, SIDE EFFECTS HOW MUCH? S
@ Increased muscle carnosine Side effect includes 3.2-6.4 g/day
content paresthesia (temporary
tingling feeling in skin)
@ BUFFER CAPACITY Imffroved
Increased buffering capacity POTIINCS
HOW NOT? HOW OFTEN? in some sports
Not effective if @
PERFORMANCE used acutely (as 0.8-1.6 g every 3-4n IRTIENREII
@ Improved performance in some pre-workout) swimming, 4-km
sports time-trial cycling,
2000 m rowing, 800
SPORTS m running Etc.
@ 100 and 200 m swimming, 4-km WHO? HOW LONG? Sprints at end of
time-trial cycling, 2000 m rowing, Less effective in well- 34 weeks (10-12 bike race?
800 m running Etc. trained athletes weeks better?)

Sprints at end of bike race?




B-vSpo&vL B-ueBLAORBOLTLPIKO OEL N
HMB
[evIKO LTOIXEID
Mpoidv tou BacikoUl apwvoéEog Asukivn
AvtikataBoALlKkOg opayovToG

J tov mpwrteivikd kataBoAlopd kot tnv kuttaptk BAABNn oe vPnAng
€vtoong aokKnon.

3 vp/nuépa o€ 3 6AosLg Tou 1 yp.



B-vS5p0&L B-peOLAOPBOLTLPIKO OEL N
HMB

Meavn Xpnon

J/ 10 MpwWTEiviko KataBoALONE, EVIGXUOUV TO HEYEDOG TWV HUWV KoL TNV
duvaun, mpowBouv TNV 4, Atloug, petpralouv tnv HUIkA BAABN TNG AoKNoNG

EpeuvnTIKA ITOIXEID

ApYLKA oTAdLa TPOMOVNTIKOU MPOoypAppatoc/ayluvaota atopa—> | KatoBoAlkAg
anavinong/Inuag.

Mua petd-avalvon €6eie pikpn P puikng palag kat SUVOUNG OE GUVOSUOOHO ME
aocknon avtiotaong (Decompaz et al., 2003)



B-vS5p0EL B-peOLAOPBOLTLPIKO OEL

EpevuvnTIKa LTOIXEID

Emwépaocelc tov HMB oto cwpatiko Bapog

Meta ano npooeKTkn avalvon twv 11 peAetwv, aveédpepayv ti¢ emdpaocel tov HMB oto
OCWHATIKO BApoc. YtRpée néon avénon Bapouc LeTA To nMpoypappa tponovnong 0,78 kg.
Auto avéndnke o 1,12 kg pe HMB. H péon dtadopd petaél Twv OpAdWV ELKOVIKOU
dappakov kot HMB Atav 0,34 kg. Metpla avénon. H apxiki peAEtn ano toug Nissen et al (1)
(o kAtoxog dunAwpatog evpeottexviag tng HMB, n ontoia €6€Le OtTL N peyaAvtepn avénon
niov avap£pOnke note eEakoAovBouoe va nepltAapBAaveTal o€ AUTAV TNV av€non Kat n
adaipeon avtig tnG LEAETNG amd TV avaluon Ba cpove otL 6gv Ba ulRPXE Kapia
Swadopa).



B-vS5p0&L B-peOLAOPBOLTLPIKO OEL N

HMB

mysportscience

HMB: a magic supplement?

Claims: Meta analysis: f?w mm
« Body composition
= Increased muscle mass
= Increased strength

Fat free mass: Effect not
significant.

Fat loss: Effect not
significant

Strength: Effect not
significant

HMB
Calcium bound

Two forms are no different.

Jakubowski et al. Nutrients. 23:12(5):1523, 2020




B-vS5p0&L B-peOLAOPBOLTLPIKO OEL N
HMB

EpevuvnTIKa LTOIXEID

Emubpaocelc tov HMB otnv aAutn palo Cwpotog

‘Evteka peAETeg pETpnoav eniong aAAayEg otnv aAwunn pala cwpatoc. EdSw, n péon
Stadopd peTAEL TWV OPASWV CUMTTANPWELATWY KOl ELKOVIKOU POPHLAKOU ATV
MEPLKECG EKATOVTASEC ypappapta. Ot opadeg mou EAaBav cupnAnpwuo HMB
KEpSLoav katd pEco 0po 1,57 kg kot oL opadeg etkovikoU pappakov kEpdioav 1,17 kg
AaAung padog cwpatoc.



B-vS5p0&L B-peOLAOPBOLTLPIKO OEL N

HMB

EpevuvnTIKa LTOIXEID

Ermubpaoelc tov HMIB
oTnV anwAegLlo Alltoug

H péon anwAsia Airmoug Atav
LOOSUVALLN OE AUTEC TIG LOLEC
MEAETEG. AEV UTTHPXE ONUOVTLIKNA
dtadpopa otnv noootnta Altrloug
LoV XAONnKEe.

Emibpaocelc tov HMB otn puikin
duvapun

H avaAuon tn¢ LUIKAG SUVONG HE | XWPLS
HMB 6¢ev anokaAvye dradopsEg. MNa
TP ASELY AL, TAL ATOMLOL TTOU EKOLVOLV QLOKIOELG MLE
OLVTLOTAOELG KLE ELKOVLKO PAPHaKO avénoav tn
ouVOALKr SUvapun toug oto 1RM (péyiotn
enavaAnyn) kata 30,6 KIAA. To ATOpO ME
ocvunAnpwuna HMB avénoav tn cUVOALKN TOUG
LloxV 1RM kata 32,0 kg. Auti n dtadopa dev
RTaV oNUOVTIKA StadopETIKA.



FeAarivn

Maximising speed versus preventing 'n'.“ Adaptive signals turn off very quickly ~ @@@@
injury chupidosiien for ECM in contrast to muscle e b
G @jeukendnup G @joukendrup

WWWTIYSPOTSCIence. com

WWW.MYSPONSCIBnce.com

To maximise speed

ECM feeding Muscle feeding
L To prevent injuries
-and power endurance
< =] )
. _ Slow movements slow @ ECM Adaptation
High velocity movements gccentr!c, heavy °
with a significant isometric holds I
plyometric component o
(7))
‘ increases the collagen o Muscle Adaptation
increases the collagen i { > content and cross-linking 2
— content and cross-linking : ~ within the muscle ECM .
within the muscle ECM %
2 decreases the T
Increases the cross-linking of the <
X0 — ECM in the muscle
- > cross-linking of the
2 ECM in the muscle end of the tendon
end of the tendon A
A T
60 0 10 60 o  +30
Force can be transmitted from muscle to bone faster Decreasing stiffness of the tendon will protect the = s : :
resulting in an increase in speed and power. associated muscle from injury Training Duration (minutes)




FeAarivn

How to use gelatin to promote
collagen synthesis

Gelatin: a food
source with
similar amino
acids found in
collagen.

)

Consuming 15 grams of gelatin
one hour before 6 minutes of
jump rope resulted in a 2-fold
greater increase in collagen
synthesis than intermittent
exercise for 6 minutes on its own.

—

Ingest gelatin 1 hour before 5-6
minute protective session

At least 6 hours before or after
other training

mysportscience

Unlock the Power of Science 10 Optimise Performance

G @jeukendrup

www.mysportscience.com

~

Jumping rope
for 6 min with
gelatin
resulted in 2-
fold greater
increase in
collagen
synthesis
than jumping
only.




NMpopioTika

Probiotics: effects on URTI 5999
and illness - meta analyses B s

www.mysportscience.com

Hao et al 2015 King et al 2014 Pyne et al 2015
Cochrane review meta analysis in athletes
@ 47% reduction of @ Lower numbers of @ 5 of 8 studies in
upper respiratory tract illness days athletes found
infections reduced URTI
@ Shorter illness frequency or fewer
@ Reduction in the episodes days of illness and
average duration of an 3 reported trivial or
acute URTI episode @ Fewer days of no effects.
by 2 days absence from school

or work.

Probiotics ben

a @jeukendrup

www.mysportscience.com

Reduced risk of moderate level of
URTI infections evidence

Other potential benefits

Reduced risk of Reduced
reduced endotoxaemia incidence of
during exercise in the gastrointestinal
heat infections
low level of low level of low level of
evidence evidence evidence




NMpopioTika

Probiotics: e s

Practical Advice B e

wwwL.mysportscience.com

@ Tzke a daily dose of probiotic containing Lactobacillus
and/or Bifidobacterium species containing at least ~107°
live bacteria (referred to as colony forming units, CFU). :

@» This is probably better than multi-strain probiotics as
different strains can produce different effects which may
oppose each other.

@» Take the probiotic in the morning with breakfast.

@» Probiotics need to be taken for several weeks before
positive health effects can be expected. By: Prof Michael Gleeson




IxOuveAaio

Omega 3 fatty acids mysorscerce

Alpha linolenic acid

{
|
'

Eicosapentaenoic acid

'
'

Docosahexaenoic acid

‘3 @jeukendrup

Www.mysportscience.com

Nuts (walnuts) and
seeds (flaxseeds,
chia seeds), as well
as meat

Salmon, sardines,
mackerel, cod liver
oil, herring, tuna,
anchovies

" " . N LI )
Evidence for fish oil for athletes  merscence
‘a @jeukendrup

www.mysportscience.com

endurance

exercise
performance O\ B
\ \x :
. \'\\}"*‘-/

4r

muscle force ﬁ‘

attenuate
pro-inflammatory 0
cell responses




NMpwTtoyaAa

[eviKa ITOIXEIO

MAoloo og avocoodalpiveg Ko LVGOUALVN auEnTLKOU mapayovio
BEATLWVOULYV TIC EMLOGOELG TNG AOKNONG KOl THS QITOKATAOTOONG

BEATLWVOUV TN CUOTOGN TOU CWHOTOG.

Turniko MPpwTAkoAAo = mpooAnyn 20 €wc 60g okovn R LYPO MPwWTOYaAa KAOE
HEPQ, YLa TOUAGXLOTOV 4 €BSOLAOEC WOTE VO EXEL AITOTEAEGHLAL.

Evéexopeva odpEAn anod tn xprion XopnAwv 8o6cswv npwtoyaia (10-20g/day) o<
OPLOUEVOUG 0lOANTEC ] KATOLOTAOELG



NMpwTtoyaAa

Mmeavn Xpnon

Kopio EveeLen yla evéeXOeVEG KATAOTAOELS ] alOANTIKOUC MANBUGHLOUG ITov eVOEXETAL
vol WPEANOOLV Ao Ta CUUTTANPWHOTO LLE TTPWTOYOACL.

O UNXOVLOUOC LECW TOU OTIOLOU.TOL GUMITANPWHOTA TPWTOYAAd ITAPEXOUV ODEAN OTNV
olOANTIKN AOS00N MOPAUEVEL KEPOOOTKOTILKOC

Avnouxieg Xpnong

YYnAS k6otog > 20 pe 60g\ nuépa CUMMANPWHATOG ME TPWTOYaAd KooTiel 20-505 US tnv
eBéopada

A&V Elvol OAa TOL CUMTIANPWHOTA HLE TIPWTOYOAQ L6La, ITAPOAO IOV TAPEXOUV

0dEAN otnv aOAnTKn aodoaon, n SLAMIOTWON CUTH O£V LITOPEL VO LOXUEL yLal OAQL TOL ITpOLOVTAL.



NMpwTtoyaAa

EpevuvnTIKG LTOIXEID

Me)\stn TWV HETPNONG tou ustaBoMop.ou TWV MPWTIEIVWV HETA anmod MPOMOvVNon aviiotacng -> amotuyia
gvioxuong T kabapng npwTteivng katd tn Stapkela tng avakapwnes (Mero et al., 2005)

HuepoAdyLa ouuuerexovrwv -2 Mvorspa auvto-avadepBeica emnelcodla AoUWEEWY TOU AVWTEPOU
OLVOTTVEUOTLKOU O OX£0N JLE TOUG OUMLETEXOVTEG OV EAafav elkoviko cupnAnpwpa (Brinkworth and Buckley,

2003).

Xpnon  OCUMMANPWHATWY Yy TAvw andé 12  eBéopddeg pHe  ewkovikO  appoko R
npwioyoda ot Opouei¢ amootdcswv -  Kapia Siadopd OTA CUMATWHATA TOU  OVWTEPOU
OLVOTIVEU OTLKOU cuoTtrjpatoc (Crooks et al., 2006).

ZuunAnpwpa pe npwtoyada = I avocoodalpivng twv oleAoyovwv

Av Kol MEPKEG HEAETEG SelYvouv OTL TO CUMMARPWHA HE pwTtoyala aufavel tnv IGF-1 (Mero et al. 1997,
2002), aAAeg £xouv amnotuxel va to anodeifouv (Buckley et al. 2002; Kuipers et al. 2002).



Taxeia anoppodnon Kol KATAVOUA OE O
arofoAn tne

I'Ipoo)\ntlm ;o) 2B, 2 h npw tov o
35ml uvav/KgZB

oy nosfearale
Nepinov 600ml vypwv popouv va drat




Ynepevudatwon o€ (L TTPOTOVNON OVTO

vaxblewon o€ HETA T

XPNOLHOTIOLETOL YL VoL ETiteVOEl éva €

-y - !ﬂ.....t. 10 ylbrmthon* *

Zsotsg nsptBaMowmac ouvOnkeg odpEAn
H anoteAsopatikotnTo UMOpPEL va e§aptatat ¢
o) Tig mePLBAANOVTLKEG CUVONKEG
B) TNV Kataption
Y) TOV OLVTOLYWVLGHO.




Napevepyeleg:

- YOLOTPE npoBARuata

Néwpdhiotioéc: I FE ) 1
monosfearale

g§aodalion enidoong Kot jin ennpeac

nov anodidstal otn poptwon vepou

W e—







PiBodn

[evika ITOIXEia

1 tnv. ocuvBeon nupopwodopikng pwodopifolne (PRPP) ,EvicxUovTac £TCL THY autoKaTaocToon tou ATP ota
KUTTOPAL.

AcBeveic _pe kopdiakéc mabnoelg €xouv | emimeda PRPP, ta ocupmAnpwpoata ptpolne 4 to PRPP
,BeAtiwvovtag tnv Kapdtakn Aettoupyia Kot TV avToxn 6TV AoKnon

Meavn Xpnon

EvioxUouv tnv ovvBeon kot avakUKAwon tou ATP kot VOUkKAeotidiwv adevivng,ta
omnoia 4, ~20% ota puika kuttapa os emaveltAnpipéva onpvt vPnAng Evtaong.

Huepnowa npoocAnyn 10 ewg 20 yp--polne o€ abAnpatae vnNAnG Evtaonc.
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J mpocAnyPn MCT - kavéva odpelog otn
Xopniynon I CHO mpo aywvioTikou veﬁu

MNpooAnyn p.sva)\urspn TWV 30 VP
Sratapoaxéc (Van 2yl et al., 1996) ewg Ko
al., 2005,Jeukendrup et al., 1998)




MKoAIVIKO Xp@UIO

[eviKa LITOIXEIO

H kaBnuepivi doknon 4* TG AMWAELEG XPWHIOU MECW TWV OUPWV ,* TLG AVAYKEG TOU
OPYOQVLOHOU GE XPWHLO KOl TO'PLOKO Vot UTtapxEL N tpooAndn tou (Clarkson, 1997).

Ot aBAntéc pEe MEPLOPLOMEVN EVEPYELOKN TPOoAnYn PBplokoviatr oe MeEyaAUTEPO
kivéuvo xapnAng npocAnyng Xxpwpiou.
Meavn Xpnon

BloAoyikd evepyotepn popdn- cupmAnpwpa 4 Bapoug (Vincent , 2003)

Turikr). 60oc0Aoyia 200 -400 mg/nuUEpaL.

M Tnv puikn pala

J to ocwpatiko Aino¢ evioxvoviag tn Stabeoipotnta TG YAUKOING, OUWVOEEWV Kol
Auralp WV oEEWV.



y *' . — ’
Aev urtapxouv cadeig amod
Aimog mavw armo to emineda 1




Tuvevlupo Q10

[eviKa LITOIXEIO

Mn anapatitnto AUtodLAUTO CUOTATLKO BPLOKETOL:

1. Tpodéc IwikNG MPOEAEVONG

2. J moootnta otig puTIKES TPODES

2T0,0vOPWTTLVO. CWiLaL:

1. IkeAetikoU¢ pug(ptoxovodpray)

2. KapdiakoUg pud(ptoxovopia)

JUMMETEXEL otnV Topaywyn ATPelval HEPOG TNV HITOXOVOPLOKNG OVTLOEELOWTLKNG
apuvag, anotpenel tnv BAABN tou DNA Kot TG KUTTAPLKNG LEUBPAvVNG
Kapdlakég nadnosig -, ouykévipwon Q10 oto mAdopo

M TNV eVEpPYELA KOIL TNV VEQWLKOTHTOL

Tumikn 6oon 100 mg/nuépa



Tuvevlupo Q10

EpeuvnTIKA LTOIXEID
2e avtifeon, MOAAEG €peuVEG EBELEOV OTL EXEL MO EPYOAUTLKN 1) apvnTikn enidpacn o€ vPnAng

gviaong acknon Kol tTnv npocappoyn o€ autn (Laaksonen et al., 1995,Malm et al., 1996,1997)

Towg P tnv ofedbwtikn BAAPRH € LWNHANG EVIOCNHG OOCKNON,0€ TMPONYOULEVWG OYUHVOOTOUG
ovppetéxovteg (Malm et al., 1996,1997)

1 ouykévipwon touv Q10 oto nAacpa dgv oxetiletat pe tnv 4 tou Q10 oTOUG OKEAETIKOUG MUG N
oTO LITOXOVEpLa TWV OKEAETIKWY HUWV (Svensson et al., 1999

Avnouxieg Xpnong

l Ynapyouv evéeifelc otL ta cupnAnpwpota Q10 propei va P tnv ofetdwtikn BAARN
ko vat O€oouv o€ kivduvo tnv anddoaon tng Aocknong.



MopooTaAPLAIKO

[eviKa LITOIXEIO
BLOAOYLKOC pOAOC:

1. { tou yaAakTikoU 0£€06¢ 0TO KUTTAPOMAQoHQ

2. O&eidbwtikn anokappBofuAiwon tou Acety-CoA
Xopnynon nupootopuAikoU kat DHA- gvioxuon tng
anwAsglac Almoug

Meavn Xpnon

l Ta cupnAnpwpata mupootaduAlkol UmootnpilouVv OTL EVIOXUOUV ThV ammodoon o€
aOAQpata avtoxng kat  to cwpatiko Ainog



J tou ocwpatikou

nootnwh?suvnt

- R e

E‘fx rIGElC




Ivooovn

[eviKa LITOIXEIO

Mn amnapattnto Opentiko cuoToTKO
ALaLTNTIKEG TTNYEG :(ULLN , OPYOLVLKA KPEQLTOL

H ouviotwpevn nuepnola 6oon avepxetat otic 5000 Ewe 10000 mg/nuEpa
Meavn Xpnon

Mrnopei va npokaAéoel > tou nePLEXopEVoL o€ ATP

Evioxuon twv etunedwv tng Sidpwodopikng YAukepaonc ota epubpa apoodaipta - P
NG aneAevBEpwonc 0§uyovou GTOUC MUG.

AyyeLOSL00TOATIKY) SpAON KOl OLVILOEELOWTLKEC LOLOTNTES



Ivooovn

EpevuvnTIKa LTOIXEID

Jupntwpata evepedLotoTnTOC KoL KOPECHOU o€ aBAnteg (Colgan et al., 1988)
Anotuxiaa otnv amodelln petaBoAikwv oaAdaywv 1 odpeAwv otnv amnodoon
(McNaughton,Dalton,and Tarn et al., 1999,Starling et al., 1996,Williams et al., 1990)
’ Mrnopei va emnpedocouv apvntika tThv anodoon o€ vNARG Evtaons acknon(Starling
et al., 1996,Williams et al., 1990)

. ‘Eva AAAOG pnXoVIoOG tou umopel va « tnv amodoon eival n 1* tou ouptkol oé€og
€va POoLOV TNG uTtoBadpong tng Lvooivng

Avnouxiec Xpnon

* H xpovia xprion pnopei va npokaAEoel npofAnpota vysiag onwg n apBpitida , Adyw
TWV ETUNMES WV OUPLKOU 0EEOC.



L-KapviTtivn

[eviKa LITOIXEIO

Mn anapaitnto OpenTIKO GUCTOTLKO

TLOLP ALYETOLL OTO CUKWTL KoL 0TOL VEDPOL OO TIPOOPOLLIOL CLLILVOEEDL.

2UVTiOeTaL ano tov avOpwrno Kat anoONKEVETAL KUPLWE OTOUG KOPOLOKOUG KOl OKEAETLKOUG LLUG.
BLOAOYIKOG POAOG : METOBOALOMOG LOAT/KWV Kol ALTTWV

ZUOTOTIKO TWV eVIUUWV OV CUMMETEXOUV OTNV METOdOPA TWV AUTOPWY OEEWV HOKPOAC QAUCOU
OLAMEOOU TNG ULTOXOVOPLAKAG HEMBPAVNG OTO XWPO OEELOWONG TOUG.

‘ BonOasL otn-dtatipnon tng dwabsoipotntas tou CoA kat | Acetyl-CoA/CoA peta to TEAOG TNG
AoKnong






L-KapviTtivn

EpeLvNTIKA LTOIXEIO
Na amoteAel MePLOPLOTIKO apAyovta otV Spdon tn¢ nupootaduAikng adudpoyovaong 1 Tou
KitpikoU kOkAou (Cerretelli and Marconi ,1990,Clarkson, 1992,Heinonen, 1996,Wagenmakers,
1991)

001600: 1-6 yp./NUEpa - 6V BEATLWVOUV THV HULKN KOPVLTIVA

1 NG Kapvitivng Twv puwv givat Suvatn Le tn dtEyepon TG LVooUAivng Kot TNV 4 GUYKEVTpWON
Kapvitivng mAaopatoc (Stephens et al., 2006).

‘ Alya oTolXELO yLa TNV EvioXuon THG amod0on G KOTA Th OLapKELO UITOEYLOTNG | VWNANG EvTOchG
aoKknon

‘ H enidpaon TwV CUUNANPWHATWY CTO CWHOTLKO ALItOG 6€V ExeL MEAETNOEL o€ alOANTEC.MIEAETN OE
nayuoapkeg yuvaikeg dev Bpnke kapio entdpacn(Villani et al., 2000).






Ginseng kai AA\a ®uTika ToveTIKa

[eviKa LITOIXEIO

Xpnotuormosital oTi¢ ACLOTIKEC XWPES WC PUTIKO PapHaKo yia tnv Bepaneia:
1. koupaon

2. Mavoinovo

3. Hukpavieg

4. MEePYETIKO/TOVWTLKO

Meavn Xpnon

To ginseng £XeLw¢ otoxo TN J TNG KoUpaaonG Kot Tt BEATIWON THE OLEPOPLAOG KATACTAONG,6UVALLNG
,IVEULLOTLKAG EYPRYOPCNG KAl AVAPPWONG.

To Cordyceps €xeL otoxo va P tnv ayyelod1aoToAn Kot va SLEUKOAUVEL T pHetadopa oéuyovou
OTOUG LOTOUG.

To Rhodiola €xeL oTtoX0 va SLEYELPEL TO VEUPLKO CUOTHHOL



Q Ginseng kai AA\a ®uTika ToveTIKa

EpeuvnTIKA ITOIXEID

Asv umdpyouv otoleia mou va umootnpilouv odEAn otnv amodoon n otnv
avappwon os aBAntég (Bahrke and Morgan, 1994,2000,Dowling et al., 1996,Goulet ,
2005).

YIIAPXOUV LEPLKA OTOLXELO OTL T CUMMANPWHOTA ginseng EVICXUOUV TNV evVetia,Tnv
avappwaon N tTnv avooonolntikn Aewtoupyia (Hsu et al., 2005,Ziemba et al., 1999).

EpevvnTIKA ITOIXEID

H ouykévtpwon twv ginsenoside TOLKIAEL OVAMECO OTO OCUMMANPWMHOTO LE OITOTEAECHO OL
0lOANTEG va pnv €ival olyoupot yia tnv KataAAnAn 600N TOU MPEMEL VO TTPOUV KAl THV TOCOTHTO
TWV EVEPYWV OTOLXELWV TTOU OLUTA TTEPLEXOUV.

Mropel va TEPLEXOUV OUOLEC EMIKIVOUVEG yLa TOUC ABANTEG , 000 avadopa TOUG KOVOVIOGHOUG yLo
to doping(Chong and Oberholzer, 1988,Cui et al., 1994)



> |

Avakepalaiooon

AvarmTurte oxedlo yia Opbn xpnon
OLUTTANPWHATWV (XPNON, XPOVOC,
500N, TEKUNPIWON KAl OPEAN)

ATTOPLYETE AOKOTIN XPNoNn N
KivOLVO YIa BETIKN pOALVON
(Doping)

EAEyEeTE Qv TA TTPOIOVTA
AVTATTOKPIVOVTAI KAl £XOLV OPEAOC
OTO ABANUC KAl TIC ATTAITNOEIG
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