Epyoyova BonOnuata

There are hundreds of dietary supplements that claim to enhance performance, but do
they really work?
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Table1

Commeon Ergogenic Aids
Substance /Method Proposed Mechanism of Actiom Athletes” Expectation
Fharmacalogic substances
Anabolic steroids (e.g.. metandisons, Induce protein syntheszis in muscle, Increase muscle mass, sirength,
mesterolone, nandroelone stimulate release of growth lean body mass
homone, reverse effects of cortisol
Growth hormone Accelerates incorporation of amino Increases muascle mass, strength,
acids imto profeins, shmulates lean body mass
ufilization of lipids from
adipose tissue
Facombinant human erythropoisin Stimualates erythropoiesiz {thowght Increases emdurancs and fHme to

Beta-blockers (e g., metoprolol)

Stimulants e g, caffaine)

Rufrifiomal aids
Creatina

Witamin A
Vitamin C
Vitamin E
Carnitine

Androstenadions

Elood doping

bo imcreaze oxygen uptaks)

Has antitremer and anfanxdety effects

Stimulates sympathetic mervons system,
stimulates intracellular uhilization
of frae fafty acids as energy soures

Enhamces intracellular production
of ATP {needed for muscle
confraction)

Acts as an anticoddant
Acts as an anticxddant
Acts as an anticxddant

Theought to spare muscle ghycogen
breakdown and decreaza
lacfie acid production

Induces protein symithesiz in muscle,
stimulates release of growih hormone,
reverses effects of corfisol

Increases oxygen-carrying capacity
of blood

exhauztion
Improwe shoofing scores

Increaze endurance

Increases sirangth and power
pericrmance

Decreases cellular damage

Decreases cellular damage

Decreases cellular damage

Increases emdurancs

Increases muascle mass, sirength,
lean body mass

Increases emdurancs




YYXOAOI'IKA EPTOFONA BOHOHMATA

*TEXVIKEG EMPUYWONG
*TEXVIKEG MELWONG TOV stress
*YTivwon

‘MapéuPaon Placebo



O1 BOOIKEC KATNYOPLEC TWV TIATIOUTCLWV YLK
TPEELUO Elval ol akOAoOUBEC:

* Cushion: yLa OpopELG UE OVOETEPO TPEELUO 1) UTITLAGHO,
Stability: yia Opopeiq pe eAadpU EwWG KAl UETPLO
UTIEPTIPTVIO O,

Motion Control: yia dpopeic pe coBapd vmepTPNVIOUO,
Performance: yapunAou Bapoug yLa ypriyopEG TPOTIOVIOELG
1] AYWVEG YL OPOMEIG UE OUOETEPO TPEELUO 1] UTITLAO O,
Racing: oAU yapnAou Bapoug, ATTOKAELOTIKA YL Y WVEG
kKot aBANTEG LYPNAOU eTutedouTrail: Mo dooug dpopeiq
TPEYOULV OE [UOVOTIATLO KOL OE OPELVO TIEDIO.
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2YIMMMAHPQMATA AIATPOOHZ: OEQPIA
KAI EPEYNA



loTtopIKY) avadpopur)

* Awkaiodooia tov FDA (Federal Food, Drug, and Cosmetic Act of 1958—
FD&C Act)

* To 1994, n dikawodocia epace otn Dietary Supplements Health
and Education Act (DSHEA)

Public Law No. 103-417 (October 25, 1994), codified throughout U. S. Code (2003), Title 21, Chapter 9, § 321 et seq.

rkoidou@phed-sr.auth.gr



v Eiva mpoidvta tpodnic (EKTAOG TOL KATIVOU) TIOU
AopBavovtal oo To CTOM, TIEPLEYOUV DpeETTIKA
CUCTOTLKQA JLE OKOTIO T CUMTIAT|pWOT) TNG diattog

v Tal OPETTIKA CUOTATLKA TWV TIPOLOVTWV OUTWV ELVaL OL
Birtapiveg, avopyava cuoTatiky, fotava, PUTLKEG
oLOoieC, apvo&ea KaBwe kot EvQUUN, ATIOOTAYMAT,
METAPBOALTEG 1] CUVOLACO OTIOLOOTTIOTE EK TWV
TIPOTIAVW CUCTATLKWYV

v’ AgEV UTIOPOUV VO AVTLIKATOOTHOOUV KATIOLO YEV U

Dietary Supplement Health and Education Act of 1994, Public Law No. 103-417 (October 25, 1994), codified throughout U. S. Code
(2003), Title 21, Chapter 9, § 321 et seq.

rkoidou@phed-sr.auth.gr
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ApBpo 2

Ma toug okomovg NG TTapovoag YIIOVPYIKY|G amtd¢aoT g vVoouvTal WG:

o) "oupmAnpwpata dStatpodrig” ta Statpodikd npo'iévro:,o:ppoc‘ilétrbtaq EO® pe okomo t1) GUMITAT| pwoT)
NG cLVI{O0UG SiaLTaG, TO OTIOIO ATIOTEAOUV GUUTIUKVWHEVEG TINYEG DPETITIKWY CUCTATIKWY Y] GAAWV
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$uoLKr|g IPpOoEAEVONG PE OPETITIKA GUOTATLKA OTIWG BLrTapivoUya, HETAAAQ, aguvo, £a, TIPWTEiVEG,
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lL) T vOpyove OTOLYEi

ApBpo 6

1. Na v epapuoyri tov dpbBpov 5 tapdypadog 1 tng odnyiag 2000/13/EK , Ta TpoidvTa o uTtdyovTal
otnv mapovca Ytoupyikr Attodpaor TtwAoUvTat AOKAELGTIKA UTIO TNV OVopaoia: "oupmApwpa
Swatpodng'.

ApBpo 100

H mwAnon Twv GUUTIANPWHATWY SLatpodriG YIVETOL ATIOKAEIOTIKA OO To PapUOKEI .
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Adult Dietary Supplement Use, NHANES 1999-2000 341

TABLE 1. Prevalence* (% (standard error)) of dietary supplement{ use in the past month among US adults aged
20 years or older, by gender and age, National Health and Nutrition Examination Survey, United States, 1999
2000

Characteristic :c;)ul: sﬁgypl:r;.‘:nrlyt mllttwr:::;;f Vitamin E Vitamin C Calcium mz &vﬁgzﬂz’(
Total 4,862 520(1.4) 350(1.3) 12.7(09) 12.4(0.9) 10.4 (0.8) 24.4 (1.3) 5.2 (0.5)
Gender

Male 2,260 469 (1.5) 31.7(1.5) 11.7(11) 122(1.1) 3.9 (0.6) 18.9 (1.3) 4.4 (0.6)

Female 2,602 56.7 (1.7) 38.0(1.6) 13.5(1.0) 12.6(1.0) 16.4 (1.3) 295 (1.6) 5.8 (0.8)
Age (years)

20-39 1,692 433(18) 304(1.7) 4.4 (0.7) 89(1.1) 3.8 (0.7) 16.7 (1.2) 2.6 (0.5)

40-59 1,345 56.1 (1.9) 37.8(1.9) 15.3(1.7) 13.7(1.7) 13.8 (1.6) 28.7 (2.0) 7.1(1.2)

260 1,825 633 (1.7) 398 (2.1) 253(15) 17.3(1.6) 18.4(1.3) 33.5(1.9) 7.2(0.8)

Chromium Iron Folic acid Vitamin A Vitamin B,, Selenium Zinc

Total 4,862 2.2{04) 1.8(0.3) 1.4(0.2) 1.3(0.2) 1.2(0.2) 1.1 (0.3) 1.1 (0.2)
Gender

Male 2,260 22 (0.5) 0.5 (0.2)§ 1.1 (0.2) 1.2(0.3) 0.8 (0.3)§ 1.1 (0.3) 1.0 (0.3)

Female 2,602 2.3 (0.4) 3.1 (0.5) 1.6 (0.3) 1.5(0.3) 1.5 (0.3) 1.0 (0.3) 1.1 (0.3)
Age (years)

20-39 1,692 2.1 (0.5) 2.1(0.4) 06(02§ 1.0(0.3) 0.6 (0.3)§ 0.4 (0.2)§ 0.8 (0.3)§

40-59 1,345 3.3(0.8) 1.5(0.4) 1.9(0.4) 1.5(0.4) 0.9 (0.3)§ 1.6 (0.5)8§ 1.0 (0.4)§

=60 1,825 0.8 (0.3)§ 1.9(04) 2.1(0.4) 1.8(0.5) 2.9 (0.6) 1.6 (0.4) 1.9 (0.4)

* Sample weights were poststratified to the 2000 US Census Bureau estimates of the population but are otherwise

unadjusted.

T Any dietary supplement and vitamin or mineral supplements with more than a 1% prevalence of usage and
combined calcium supplements plus calcium-containing antacids not taken as dietary supplements.
¥ Refer to Appendix table 2 for supplement classification.
§ Estimate does not meet the minimum standard of statistical reliability (relative standard error >30%).



TABLE 2. Prevalence* (% (standard error)) of dietary supplement{ use among US adults aged 20 years or older, by
demographic and lifestyle characteristics, National Health and Nutrition Examination Survey, United States, 1999-2000

Characteristic . pp“‘:y 2 e VWnmain € Vitamin C Caicium tcenamsencr e
Total 4,862 52.0 (1.4) 35.0 (1.3) 12.7 (0.9) 12.4 (0.9) 10.4 (0.8) 24 .4 (1.3) 5.2 (0.5)
Race/ethnicity§
Non-Hispanic White 2,229 58.2 (1.9) 39.8 (1.7) 15.5 (1.3) 14.7 (1.2) 12.4 (1.0) 29.4 (1.6) 5.9 (0.7)
Non-Hispanic Black 922 36.0 (22) 23.0(1.4) 5.4 (0.8) 5.1 (0.7) 3.2 (0.6) 9.1 (1.3) 2.7 (0.6)
Mexican American 1,276 33.3 (2.3) 20.5 (1.6) 4.9 (0.9) 4.5 (0.7) 5.6 (0.9) 135 (1.5) 2.5 (0.7)
Education
Less than high school 1,888 34.7 (2.1) 21.4 (1.3) 7.5 ¢(1.0) 5.7 (0.8) 7.3 (1.0) 18.3 (1.8) 1.9 (0.49)
High school diploma 1,095 48 4 (2.2) 30.5 (1.9) 11.2 (1.3) 9.9 (1.1) 9.9 (1.4) 25.2 (2.0) 4.3 (0.7)
More than high school 1,863 62.2 (1.6) 43.9 {(1.8) 16.0 (1.5) 16.9 (1.5) 122 (1.1) 27.1 (1.6) 7.2 (0.9)
Reported mass
index {(kg/m?)
<25.0 1,724 56.8 (2.0) 39.5(1.7) 129 (1.1) 13.1 (1.4) 11.8(1.1) 228 (1.5) 5.0 (0.9)
25.0—<30.0 1,646 51.7 (2.0) 343 (1.7) 14.0 (1.5) 13.1 (1.4) 10.0(1.1) 24 2 (1.8) 5.6 (0.7)
=30.0 1,293 46.3 (1.8) 30.1 (1.8) 10.7 (1.5) 108 (1.4) 88 (1.2) 279 (1.7) 4.9 (0.8)
Physical activity
None 2,483 42.5 (1.6) 26.4 (1.6) 102 (1.0) 102 (1.0) 8.4 (0.9) 19.9 (1.6) 3.6 (0.5)
Moderate 1,106 58 9 {(2.3) 40.6 (2.2) 153 (1.2) 13.7 (1.2) 14.1 (1.4) 30.6 (2.1) 6.5 (1.1)
Vigorous 1,253 58.5 (2.2) 41.3 (2.2) 13.7 (1.9) 14.0 (1.6) 10.2 (1.3) 25.1 (2.3) 6.0 (0.9)
Self-reported heakh
Excellent/very good 2,136 54 9 (1.7) 38.8 (1.5) 132 (1.2) 135 (1.1) 10.7 (1.0) 233 (1.5) 4.9 (0.6)
Good 1,499 49.6 (1.9) 31.6 (1.9) 124 (1.0) 122 (1.3) 9.9 (1.0) 26.0 (1.7) 4.9 (0.7)
Fair/poor 1,223 46.7 (2.1) 28.5 (1.8) 11.6 (1.5) 8.7 (1.7) 10.4 (1.6) 253 (2.0) 6.3 (1.2)
Cigarette smoking
Never 2.561 522 (1.9) 36.0 (1.8) 139 (1.4) 128 (1.2) 11.5(0.1) 23.3 (1.5) 6.2 (0.7)
Former 1,297 61.2(21) 41 .6 (1.9) 16.7 (1.4) 148 (1.2) 14.0 (1.6) 30.5 (1.8) 4.8 (1.0)
Current 996 43.0 (1.8) 26.6 (1.7) 6.3 (1.0) 92 (1.2) 4.5 (0.8) 209 (2.0) 3.4 (0.7)
Beer consumption
Never 3,089 52.7 (1.6) 34.2(1.4) 13.9 (0.9) 11.8 (0.9) 12.7 (1.0) 262 (1.6) 5.7 (0.8)
1—4 times/month 888 51.8 {(2.0) 35.0(2.4) 11.6 (1.5) 13.1 (1.4) 7.8 (1.0) 21.0 (1.6) 3.8 (0.7)
=5 times/month 749 49.9 (2.6) 36.4 (2.7) 112 (1.8) 139 (1.9) 6.4 (1.4) 228 (2.3) 4.8 (1.1)
Wine consumption
Never 3,651 47 .4 (1.4) 31.4 (1.3) 10.6 (0.8) 10.2 (0.8) 8.8 (0.7) 232 (1.3) 4.5 (0.6)
1—4 times/month 721 59.0 (2.6) 39.6 (2.5) 15.7 (2.2) 159 (1.8) 13.3 (1.5) 263 (2.1) 6.6 (1.1)
=5 times/month 339 71.7 (3.2) 50.9 (3.7) 24 .1 (3.4) 226 (3.1) 17.3 (3.1) 312 (3.6) 71(1.7)
Distilled spirits
consumption
Never 3.728 50.6 (1.6) 33.1 {(1.5) 12.7 {0.9) 11.9 {0.8) 10.4 {0.7) 23.2 (1.3) 5.2 (0.7)
1—4 times/month 694 52.9 (2.3) 36.2 (2.4) 122 (1.8) 12.4 (1.9) 10.9 (1.6) 27.1 (2.3) 4.5 (1.1)
=5 times/month 298 61.9 (2.8) 46.7 (2.8) 16.9 (3.3) 19.1 (3.4) 9.4 (3.4)1 30.7 (3.6) 6.3 (2.9)1




Dietary Supplement Use and Health-Related Behaviors

in a Mediterranean Population

Maria-Asuncion Rovira, BSCI'E; Maria Grau, MD, PhD3; Olga Castaner, MD®:
Maria-Isabel Covas, PhD"?; Helmut Schroder, PhD'?: on behalf of the REGICOR ImfcstigamrsT

ABSTRACT

Objective: To determine predictors and health-related motivation for supplement use.

Design: Population-based, cross-sectional survey. Food intake was determined by a validated food
frequency questionnaire that included questions on dietary supplement consumption. Physical activity,
smoking status, educational level, self-perceived mental and physical health, and medical information
and drug treatment of diabetes, hypertension, and hypercholesterolemia were recorded. Weight and height
were measured.

Setting: Girona, Spain.

Participants: S5ix thousand three hundred fifty-two men and women aged 35-80 years.

Analysis: Multple logistic regression analysis to evaluate the association between dietary supplement use
and the other variables.

Results: Dietary supplements were consumed by 9.3% of the participants. Positive predictors of supple-
ment use were female sex (odds ratio = 2.44, 95% confidence interval 1.96-3.04), higher educational level
(P < .001), and a high adherence to the Mediterranean diet pattern (P <2 .001) and to the nutrient adequacy
score (P = .004). A higher body mass index (P < 001) and the awareness of hypertension (odds ratio
= 0.69, 95% confidence interval 0.56-0.87) were negatively associated with supplement use.
Conclusions and Implications: The relatively small number of dietary supplement users did not show
a clustering of healthy lifestyle habits. Self-perception of mental and physical health and awareness of
a cardiometabolic disorder were not motivators for supplement use.

Key Words: dietary supplements, lifestyle, diet, Mediterranean population (] Nutr Educ Behav. 2012; [l
1-6))



Why US Adults Use Dietary Supplement

Regan L. Bailey, PhD, RD; Jaime |. Gahche, MPH; Paige E. Miller, PhD, RD;
Paul R. Thomas, EdD, RD; Johanna T. Dwyer, PhD, RD

JAMA Intern _Mf‘d. 2013;173 (5):355-361.
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Table 3. Prevalence of Use of Specific Types of Dietary Supplements and the Most Frequenily Reporied Motivation for Use
of Each Product Type in Adults (=20 Years) in the United States, 2007-20102

Users, Dverall Men Women Users Reporting
Type of Supplement No. (n = 11 956) (n=5911) (n = 6045) Most Common Reporied Motivation Motivation, %
Multivitamin-mineral 04 31.9(0.8) 285 (1.1) 35.2 (0.9)P To improve overall health 48 (1)
Calcium 1342 11.6 (0.6) 4.4 (0.4) 18.5(0.9)P For bone health 74 (2)
w-3/Tish oil 1032 9.8 (0.6) 9.3 (0.6) 10.3 (0.8) For heart health, lower cholesterol 48 (2)
Botanical supplements B41 7.5(05) 6.6 (0.5) 8.4(0.6)0 To improve overall health 27 (2)
Vitamin C 764 7.1(0.5) 6.6 (0.5) 7.6 (0.6) To boost immune system, prevent colds 45 (3)
Multivitarmin 632 5.7 (0.4) 4.7 (0.3) 6.6 (0.5) To improve overall health H (2
Vitamin D 542 4.9(0.4) 3.0 (0.3) 6.8 (0.6) For bone health a8 (2)
Vitamin E 439 2.7(02) 31 (03) 4.3(0.4) To improve overall health 40 (3)
Joint supplements 430 4.0(0.3) 4.0 (0.4) 4.1 (0.3) For healihy joints, prevent arthritis 76 (3)
Vitamin Byz 408 3.3 (02) 25 (02) 4.0(0.3) To improve overall health a1 (3)
Iron 245 1.8(01) 09 (02) 2.7(0.2) For anemia, low iron 67 (4]
Folic acid 194 1.5(02) 1.0 (01} 2.00(0.2) Other reason 15 (4)
Protein/sports 155 1.6(0.2) 19(02) 1.3(0.3) To improve overall health 25 (4)
Fiber 109 1.1 (014} 0.8 {01) 1.3(0.2) For bowel/colon health 77 (5)
Potassium 114 0.9(01) 0.7 (0.14) 1.2(0.2) For muscle related issues 24 (5)
Magnesium 125 1.1(0.1) 0.9(0.1) 1.4(0.2) To improve overall health 18 (4)
Vitamin By 106 0.9(0.1) 0.7 (0.1) 1.1(0.2) To improve overall health 24 (5)
Vitamin & 103 0.8(01) 0.8 {01) 0.8(0.1) For eye health 44 (6)
Niacin 70 0.7 (01) 09 {02) 0.4(0.1)0 For heart health, lower cholesterol 77.1 (6)
807 Aqe range, ¥
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Why US children use dietary supplements

Regan L. Bailey’', Jaime J. Gahche?, Paul R. Thomas' and Johanna T. Dwyer!'?

Pediatric RESEARCH Volume 74 | Number 6 | December 2013

However, the actual motivations tor use of dietary supplements
among children remain unclear. The purpose of this analysis
was to examine motivations for use of dietary supplements by
children, to characterize the types of products that are com-
monly used, and to update previous estimates of dietary sup-
plement use among children using the National Health and
Nutrition Examination Survey (NHANES), 2007-2010.



Table 1. Prevalence (percentage (SE)) of use of dietary supplements Table 2. Prevalence (%(SE)) of reported motivations for use of dietary

among children (<19 y of age) in the United States by demographic supplements among children (<19y of age) who reported dietary
and lifestyle characteristics, 2007-20102® supplement use in the past 30 d in the United States, 2007-2010
n Percentage (SE) Reason All children (n = 2,044)
Overall 8,245 31(1.2) To improve overall health 41.1(2.3)
Males 4,276 31(1.3) To maintain health (stay healthy) 37.2(1.4)
Females 3,969 31(1.5) To supplement the diet 22.7(2.2)
Age, y* To prevent health problems 20.0(1.7)
<2 1,479 17(1.2) To boostimmunity, prevent colds 13.9(1.2)
2-5 1,812 45(1.9) For bone health 6.0(1.1)
6-11 2,436 36(2.0) For teeth, to prevent cavities 4.9(1.0)
12-15 1,261 23(1.9) To get more energy 4.2 (0.6)
15-19 1,257 24(2.0) For skin health, to alleviate dry skin 2.3(0.5)
Race** For anemia, to correct low iron levels 2.2(0.4)
Non-Hispanic white 2,705 37(1.8) Other reasons 1.9(0.4)
Non-Hispanic black 1,764 18(1.1) For mental health 1.6(0.4)

Hispanic 3,282 20(1.4) For bowel/colon health 1.3(0.3)
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Use of dietary supplements in the European Prospective
Investigation into Cancer and Nutrition calibration study

G Skeie', T Braaten', A Hjartiker®, M Lentjes®, P Amiano®, P Jakszyn®, V Pala® A Palanca®

EM Niekerk”, H Verhagen?, K Avloniti®, T I’Saltopoult:}ug, M Niravorlgg, M Touvier” 17,
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The purpose of this paper is to describe the type and mean
frequency of dietary supplement use reported through a
single highly standardized computerized 24-h dietary
recall (24-HDR) obtained from the calibration subsample of
the European Prospective Investigation into Cancer and
Nutrition (EPIC) study. In addition, we present the most
frequently used supplement ingredients and supplement use
according to certain dietary and health variables.



Table 2a Percentage of supplement users the previous day, crude and age-adjusted, weighted for season and period of the week in the EPIC calibration

study—men
Country Men
35-44 years 45-54 years 55-64 years 65-74 years
All Overall percentage of users % users % users % users % users
M Crude %  Adjusted % s.e. Crude Adjusted s.e. Crude Adjusted s.e Crude Adjusted se. Crude Adjusted s.e
% % % % % % % %

Greece 1311 2.0 0.5 1.1 1.7 1.2 32 29 20 22 13 1.3 I 2.1 21 1.7
Spain 1777 5.9 6.6 0.9 4.1 44 29 5.7 53 1.5 &5 6.2 14 6.0 6.6 2.8
Italy 1442 6.8 7.8 1.0 4.3 33 35 46 45 1.8 7.8 8.2 12.8 151 3.8
Germany 2267 20.7 22.0 0.8 109 12.2 2.2 183 18.1 1.4 244 24.6 g0 2000 21.7 3.9
The Netherlands 1024 16.0 19.7 1.2 116 123 2.3 15. 15.1 1.9 203 203 21 — — —
UK general population 402 36.3 34.6 1.9 13.2 133 6.3 276 27.0 34 431 423 3.5 448 432 3.5
UK health-conscious 114 51.8 44 .8 36 — — — 556 495 58 575 493 55 — — —
Denmark 1923 51.0 48.8 0.9 43.0 411 1.4 557 536 1.2 641 60.0 .8
Sweden 2765 30.5 28.3 0.7 204 20,3 3.5 199 200 1.6 316 320 1.1 36.3 358 1.3

Table 2b Percentage of supplement users the previous day, crude and age-adjusted, weighted for season and period of the week in the EPIC calibration

study—women

Country Women
3544 years 45-54 years 55-64 years 65-74 years
Al Overall percentage of users 9% users % users % users % users
M Crude % Adjusted % s.e Crude Adjusted s.e. Crude Adjusted s.e. Crude Adjusted se. Crude Adjusted se.
% % % % % % % %

GCreece 1373 6.7 6.7 1.2 5.3 48 32 67 7.5 21 7.6 84 2.1 6.3 6.6 2.4
Spain 1443 12.1 13.4 1.2 9.9 94 27 130 13,0 1.9 133 136 1.9 5.7 6.2 4.4
Italy 251 12.6 12.4 0.9 10.5 9.7 27 119 10.6 1.5 13.0 13.0 1.3 16.3 157 3.2
France 4735 32.4 31.1 0.6 29.0 27.9 1.0 335 330 1.0 37.8 389 1.5
Germany 2148 27.0 26.9 1.0 15.0 16.8 1.7 26.5 249 1.8 321 30.5 1.5 241 139 76
The Netherlands 2956 32.1 32.5 0.8 21. 213 24 286 288 1.3 342 346 1.3 436 436 2.0
UK general population 570 47.5 46.9 1.8 453 46.8 5.5 451 44.5 3.0 491 505 33 504 474 3.9
UK health-conscious 197 51.8 50.3 3.1 3210 32. 9.9 60.3 58.4 5.1 522 498 49 482 40,9 8.7
Denmark 1994 65.8 64.3 1.0 62.3 61.1 1.6 67.5 67.0 1.3 750 748 5.0
Sweden 3285 42.4 40.8 0.8 288 303 27 368 37.3 1.5 444 446 1.2 492 486 1.5
MNorway 1797 60.6 61.7 1.1 50.0 474 24 62.0 60.7 1.3 664 61.8 2.6




Table 3 Most frequently used supplement ingredients by country by men and women in the EPIC calibration study®

Country Men Women
Muost popular Used as o % of Muost popular Used as a % of
supplement ingredients supplement reoords supplement ing redients supplement reconds
(N = users) (n times)™*© (N = users) (n times) ™~
Greece Vitamin B6 (N =11} IB7 (12) Calcium (N =49) 46.3 (50)
Vitamin E (N=11) 356 (11) Vimmin D (W=33) 32.4 (35)
Thiamine (W= 19} 29.0 (9) Vitamin C (N =31) 29.6(32)
Spain Vitamin C (N =35) 283 (36) Calcium (N =58) 26.8 (56)
Magnesium (N =16) 13.4 (17) Iron (W= 39) 19.1 (40)
Calcium (N=17) 13.4 (17) Vitamin C (N =27) 129 (27)
Bran (N=17) 13.4 (17)
[taly Lecithin (N =30) 24 .6 (30) Viamin C (N =63) 16.7 (65)
Vitamin C (N =18} 148 (18) Calcium (N =49) 134 (52)
Vitamin E (N=9) 74 (9 Vitamin n.s (N=47) 129 (50)
Vitamin n.s (N=29) 74 (9
France Magnesium (N =429) 20.3 (462)
Viamin C (N =377) 18.00417)
Calcium (N =389) 17.7 (404)
Germany Magnesium (N =127} 18.3(127) Magnesium (N =174} 204 (179)
Vitamin E (N=113) 17.3 (120) Calcium (N =1352) 18.0 (158)
Vitamin C (W =104) 15.7 (109) Vitamin E (N =144} 17.6 (154)
The Metherlands Vitamin C (N =735} 3.7 (82) Calcium (N =417) 32.4 (465)
Calcium (W= 48) 20.7 (49) Vitamin C (N =327) 24 8 (356)
Vitamin B& (N = 44)° 18.6 (44) Viamin D (W= 266) 20.5(295)
UE general population Vitamin E (N =100} 307 (114) Vitamin E (N =187} 48.0 (232)
Vitamin D (N =102) 50.2(113) Viamin D (N=173) 41.8 (202)
Retinol (W = 103)° 50.2 (113) Retinol (N = 160)° 7.7 (183
UK health-conscious Vitamin C (N =35} 31.0 (45) Vitamin C (N =50) 243 (68)
Vitamin E (N=131) 241 (35) Viamin E (N =47) 204 (57)
Vitamin D (N = 26)* 19.3 (28) Vimmin D (N = 40)* 15.7 (44)
Denmark Vitamin E (N =804} 532.5 (966) Viamin C (N =989) 43.0 (1257)
Vitamin C (N =763) 51.1 (947) Vitamin E (N =1004) 419 (1221)
Vitamin D (N=739)7 43.3 (796) Viamin D (N=1007) 40.6 (1182)
Sweden Vitamin C (N =455) 39.0 (506) Viamin C (N =806) 38.3 (908)
Vitamin E (N=393) 33.4 (433) Vitamin E (N =696} 323 (767)
Vitamin D (N=313)7 250 (324) Vitamin D (N= 586)° 254 (603)
Morway Vitamin E (N =803} 46.0 (1101)
Viamin D (W= 708) 6.4 (B72)
Vimmin C (N =552)° 277 (663)
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Eival amapaitntn n xprion Toug;...

* Atoa Ttou ackoAovBouv utoBepuLdIkA dtatpodpLlka
TIPOYPOAHHOTA VIO LEYAAO X POVIKO OLACTI MO

* KATIVIOTEC
* OLavotnpa yoptodpayol (vegans)

* TUVAIKEG OTNV TIEPIL0OO TNG EYKUOCUVNG, TOV
OnAao o 1} TNG EPPNVOTILOTG

* ATOpa e OUCAVESIEG
* AcBeveig otn paon avappwon oo KAaTolx KcOEveLa
1] LO X ELPOVPYLIKN EMEUBaoN



AocOeveic pe SLATPOPLKEC SLaTAPOXES

ATtol0 TTOU KAVOUV Xpovia Xpnon GaproKeEUTIKAC aywync

AoOeveic pe ooteonopwon, uPnAn xoAnoTtePOAn, TPLYAUKEPLSLA
K.Ql

ATOMO LE YOVIOLAKEC SLATAPOXEC

ATOMO LE KOKWOELC TOU VWTLOLLOU PUEAOU

Atopa TnC TPitNC NALKLOG



Vitamins
Vitlarmin A
Vitlamin D
Vilamin E
Vilamin kK

Vilamin B1
Vilamin B2
Miacin

Pantothenic acid

Vitarmin BE
Folic acad
Vitamin B12
Bicti
Vitamin C

RDAs for vitamins and minerals in the EU

Minerals
Calcium
Magnesum
Iron

C-opper
lodine

Zineg
Manganese
Potassium

Sekenium
C-hrommsm
Molybdenum
Fluonde
Chionde
Phosphones

RDA

B00mg
375 mg

1mg
150 pg

2 mg
2000 mg

20 pg
40 pg

a0 pg
3.9 mg

BOD mg
700 mg




AEVTPO aTO PTPOKOAO HE PPOVTA 0T PTILEMA, OPOUOS OTTO KOULVO.
I'paciol amwd @péoka popmokd, pouva Tiaypéva amd youl Kot cOvVveQa

0710 KOUVOVTTIOL.

2UUTIAN pwaTa dtatpodric oToV
aOANTIOMO



AlatpodLlKA Epyoyova
BonOnuata ...

/I'Ipo'iév/ouunl\r']pwua olOANTIKAC Srtatpodnc \
ovopaletol kabs paynto, moto, xarny, (EAE, oKOvn,
oTayoveG N avaBpalov SLOKiO MOV GKOTTEVEL OTNV
aAAayn ThG oUVBEOoNC TOU CWHATOC, TNC

A€LTOUpPYLOC TOVU OPYOVIGHOU i 6TV aAAayn TNG
SdtatpoPknc kataotaon Tou aBAntn, KATA TETOLO
TPOMO, WOTE va ENMLPEPEL OETIKA ATTOTEAEOH AT

\Kou avénon tnc aBAntiknc amodoong ... /




*Ta Statpodika fonOrjpata mapeyouvv
OPEMTIKA CUCTATIKA TIEPLOGOTEP 1)
OLaPOPETIKA ATIO T CUGTATLKA TIOU
TIPEYEL N KAONMEPLVT] KATAVAAWOT

Tpodc.

* ALOULTNTIKA CUUTIANPW T, OLOTPOPLKA
CUMUTIAN PWHOTO, EPYOYOVA OLATPODLKA
BonOnpata, aBANTIKA CUUTIAN PWHOTA.



Tot OEOOMEVA LOPTUPOLV...
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Ot aOANTEC XPNOLHUOTOLOUV

cUuAnpwpota dtatpodnc IMPOKELMEVOU:

O va avtioTtaOpicouv pia AN diota

O VO AVTLUETWTILOOUV TN OKANPT] TPOTIOVNOT KOl
TOUG CUYVOUG OLYWVEG

O VO TIPOLELVOUV OVTIOYWVLIOTIKOL WG TIPOG TOUG
oUVOOANTEG TOUG KOL TOUG AVTITIAAOUC TOUG

0 va auérocouv TNV armodoor] Toug

O ETELDT) TOUG TIPOTAONKE ATIO TOUG TIPOTIOVNTES,
YOVEIC 1] AAAX OLKELX TIPOCWTIX

O VO OVTLMETWTIIOOLVV EVAV TPOUUATIOMO
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ZnnAia ano 6aAaocaoiva, Bpaxol anodo YwHi,
KOpAAAild OoTO VEPO ano kouvounidi, uNPOKOAo Kal
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Me Bfaon tn cvoTOOT) TOUG N
X PY)OT) TOUG GTOY EVEL:

2TNVv aUénon ¢ SUVAUNG KOL TNG MULKNG
paog

2T KELWOT) TOU CWHOATLKOU BApoug Kol
TOU CWMATLKOU ALTTOUG

2TNV aU&non NG IOPAYWYNG EVEPYELOG
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2TO KEVTPLKO VEUPLKO GUO TN
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AYWVICHOTO TIOV £YOUV OYEOT ME TO
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XounAn evepyeLlokr TIPOcANYN
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2 € TIEPLTITWOELC OTIWG:
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EmeERynon cuppdluv:

T TaorogEio MpoSpxovIon amd OPKETE EAEYYOIEVES EAETED OF VEpEMDUL.

1?2 MNipoeomapikd oTOMED TPOEPFOVTON RNV 00 OPISUEVEC EAEYNIREVEC BEAETEC OF OVBPWITIOUC F) T3 EPYOTTIHMAKE
MERETEL iz SEiy|RaTa KUTTAPGY 1) MITEN.

+  Tootofeia siva avnkpovdpavn K Baci{oytal of evmikpowdpeevn, ELoyiipesn [peAan o avBpwmoug.

4 Hépawa bev umoanpiCe T IoyupeTji.

1?7 Mpoeamaprikd ooy and Kanoie; S yyOpever SOKIPE; 0 (vBpuRnK, Sov umorTnpi{ou TOUC KyupIcHoR; Yia TV
OMOTEREOPATINGTITA TOU, akhd onomeiTal mEpIoaOTEDN Epeuma. (Epeuve Tow £ival apenmikeS ko Sxouw SiefayBei pdwo in vitro,
mpooduopi{pvtm ormy awakoyn o).

NR s £youv IpsTypsaomoin3e QprETE] EPLUVES 08 OVE pumou, fj 7 IOKITITA TN EPELWaC £ QTT).

i mEpADOOTE pa EMmTpovIKD BOOIEVEL K1 EVEOEVE] TAOPORIEL- Kl NEPDJOTERE] NPOEN CNDF0EE 110 ARD an aund Ko dkka uTiEd anoaTaypan,
awirpefTe o imacekiSer- HOCAM (nocam.nih.gowhealth/hertsztaglance him| o005 fods od nih.gowHealth_Indormation/Botznkal_Supplemints.asp.
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TABLE 1. Vitamin, Mineral, and Nutritional Supplement Use at the Atlanta and Sydney Olympics by Canadian Athletes

Vitamins Minerals Nutritional Supplements All Dietary Supplements*
Atlanta Sydney Atlanta Sydney Atlanta Sydney Atlanta Sydney
Variable n =257 n = 300 n = 257 n = 300 n = 257 n = 300 n =257 n = 300
No. of products
1 66 77 51 45 55 48 36 54
2 48 63 20 23 26 33 35 40
3 27 33 7 5 10 23 39 30
4+ 20 12 2 3 9 37 68 97
Total all athletes (%) 161 (63%) 185 (62%) 80 (31%) 76 (25%) 100 (39%) 141 (47%) 178 (69%) 221 (74%)
No. of males 121 150 121 150 121 150 121 150
No. of products
1 31 39 13 27 24 22 22 26
2 21 31 4 15 9 22 16 20
3 13 23 1 3 7 8 19 17
4+ 6 5 1 0 2 12 23 49
Total males (%) 71 (59%) 98 (65%) 19 (16%) 45 (30%) 42 (35%) 64 (43%) 80 (66%) 112 (75%)
No. of females 136 150 136 150 136 150 136 150
No. of products
1 35 38 38 18 31 26 14 28
2 27 32 16 8 17 11 19 20
3 14 10 6 2 3 15 20 13
4+ 14 7 1 3 7 25 45 48
Total females (%) 90 (66%) 87 (58%) 61 (45%) 31 (21%) 58 (43%) 77 (51%) 98 (72%) 109 (73%)

Interviews completed by 257 of 271 athletes (Atlanta) and 300 of 304 athletes (Sydney).
*Reflects overall use of any vitamin, mineral, or nutritional supplement.
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FIGURE 1. Vitamin use at the Atlanta and Sydney Olympics.
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FIGURE 2. Mineral use at the Atlanta and Sydney Olympics.
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TABLE 2. Sports With Highest Rate of Supplement Use (Vitamin, Mineral, Nutritional Supplements, and NSAIDs)*

Vitamins Minerals

Atlanta Boxing (11)} Rowing (32) Swimming (27) Rowing (32) Swimming (27) Athletics (35)

Usage, % 91 84 81 56 56 46

Sydney Swimming (37) Athletics (37) Cycling (15)f Cycling (15) Rowing (38) Athletics (37)

Usage, % 76 70 68 3 37 32

Nutritional Supplements NSAIDs

Atlanta Swimming (27) Athletics (35) Kayak (15) Softball (15) Basketball (12)f Swimming (26) and

Synchronized
Swimming (10)

Usage, % 56 31 27 60 58 50

Sydney Cycling (15) Swimming (37) Athletics (37) Gymnastics (10) Rowing (38) Cycling (15)

Usage, % 100 68 46 100 55 53

*Qnly sports with more than 9 athletes were included in the comparison.
+Numbers beside each sport equal the number of athletes in the sport. Total athletes: 257 at Atlanta and 300 at Sydney.
1In Atlanta, only the women's basketball team competed. In Sydney, the men’s and women’s basketball teams competed.




Huang et al Clin | Sport Med » Volume 16, Number 1, January 2006

7.0%

16.0%

13.3%
2.7% 7

14.0% -
12.0% -
10.0%

% -

g
=)

W Aflanta
[ Sydnay

6.0% =

Percentage of Athletes

4.0% ~

2.0% =

0.0% ==
Creatine Echinacea Amino Acid Ginseng Glutamine Carbohydrate Protein Blue Green Peppermint  Garlic
Algae
Types of Nutritional Supplements
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338 Supplement use

Table L. Prevalence of dietary supplement use in young athletes

Author, year N Age (yrs) Prevalence 3 Most Common Supplements (%)

Sobal and Marquart, 1994 742 High School 38% Vitamm C (25)

students Mulivitamins (19)

Iron (11)

Kim and Keen, 1999 1,355 16-19 35.8% Vitamin C (41.2)
Multivitamins (27)
Calcium (10.7)

O’Dea, 2003 78 11-18 n/a Sports drinks (56.4)
Vitamin/minerals (48.7)
Energy drinks (42.3)

Ziegler et al., 2003 105 16 71% Multivitamin/mineral (M-61, F 83)
Herbals (M-44, F-48)
Multivitamin only ( F-42)
Protein bars (M-38)

Bell et al., 2004 333 13-19 n/a Multivitamin/minerals (42.5)
Protein (13.5)
Energizers (6)

Nieper, 2005 32 18 62% Multivitamins (45)
Vitamin C (35)
Iron (30)

Scofield and Unruh, 2006 139 14-19 22.3% Meal replacement protein (23.7)
Vitamin-minerals (19.4)
Creatine (16)
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Table 2. Prevalence of most commonly used vitamin/mineral supplements.

Author, year N Multi- Multi- Multi- Vit C Iron Ca VitA BVits VitE
vit and vit mineral (%) (%)
mineral (%) (%)
Sobal and Marquart, 1994b 742 - 19 - 25 11 9 8 8
Kim and Keen, 1999* 1,355 3.1 27 - 41.2 S i 10.7 2.8 1.2
O’Dea, 2003 78 47.8 - - - - - - -
Ziegler et al., 2003 105 61(M), 33 (M), 8 (M), - - - - -
83 (F) 42 () 21 (F)
Bell et al., 2004 333 42.5 - - - - - - -
Nieper, 2005 32 - 45 - 35 30 - - -
Scofield and Unruh, 2006 139 194 - - - - - - -
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international ranking and advisors
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The aims of this study were to investigate {(a) the use of
mutritiomal supplements (NS vitamins, minerals, Omepga
3. antioxidants, pinseng, aming scids . Creatime and energy
supplements) in elite athletes of different infermational rank-
img (b} why athletes are usime M5, and () who recommends
the elite athletes to use NS, The total populastion of elite
athletes in Morwegian MNational Teams (= 16240, 960 males
amd 660 females aped 1539 vears) and randomly selected
(n= 1681} (916 males and 765 females) controls from the
peneral population, were given a gquestionmaire nclhoding
gquestions about wse of motritional supplements (S, and
from whom athletes had received information aboot motri-
tion and recommendations to use NS, The res ponse rabe was
Tt s for male and 92% for fema le athletes and 75% amnd 81 %
for male and female comtrols, respectively.

A similar percentage of female athletes (54%: ) and con-
trols (52%:) reported uwse of one or more NS, but more male
athletes (51%) than male controls (329%) msed NS
(P = 0001 However, independent of pender, more athletes
s comparesd to comtrols wsed miner als (males 267 vk, B
females 42% ws. 2075, amino acids (males 12%% vs, 4%

females 3% vs. ), and Creatine (males 12% vs. 2% females
3% vs. ). A lower percentape of NS wers were observed in
the best female athletes {52%) as compared to female ath-
letes with less experience of intermational competition { 73%:)
(P i1} ITn mal athletes, NS wse was independent of
imtermational rankimg (#9999 —-53%%) The ooasch was the
main advisor for wse of NS for both male (58%:) and female
athletes (52% ). For mak amd female athletes. the main
reason for using NS was that they felt f woas needed in
sddition to their daily intake (56% amd 67%, respectively]).
Forty one percent of the male and 37%% of the female athletes
wsing WS felt they were well informed abouot nuirition in
pemeral and NS, However, 8% of the NS wers did mot
know whether the NS they wsed was doping classified or
not. In conchmsion: we foond that a similar percentage of
female elite athletes amnd controls, but a higher percentape
of make elite athletes than controls, reported the wse of NS,
There was a lower percentape of NS we amonpe the top
female athletes, but not the top male athletes as compared
to the less successful elite athletes. The cosch was the main

sd visor for NS use both for male and female elite athletes.
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The use of dietary supplements by athletes
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Abstract

Many arhleres use dierary supplements as part of their regular raining or competition rowring, inchiding abour 85%% of elie
track and ficld athleres. Supplements commonly used include vitamins, minerals, protein, creatine, and various “ergogenic™
compounds. These supplements are often used withowr a full understanding or evaluation of the potenrial benefits and risks
associared with their use, and withour consultation with a sports nurrition professional. A few supplements may be helpful o
athleres in specific circumstances, capecially where food intake or food choice is resricted. Vitamin and mineral supplements
should be wed only when a food-based solution is not available. Sports drinks, energy bars, and prowein — carbolydrae
shakes may all be useful and corvenicnr ar specific times. There are well-documented roles for creatine, caffeine, and
alkalinizing agents in enhancing performance in high-intens ity cxercise, although much of the evidence docs not relae w
specific athletic evenrs. There are potential costs associated with all dictary supplements, induding the sk of a positive
doping result as a consequence of the presence of prohibited substances thar are not decared on the label.



Table I. There are many different ways of categorizing supple-
ments, but most athletes think of them according to their intended
use of target function. This table lists some of those categores and
gives a few examples from the enormmous number of different
products on sale.

Athlete’s objectives Examples

Muscle growth Protein powder; protein hydrolysate; amino
and repair acids, essential amino acids; HMB
Fat reduction Pyruvate; caffeine; carnitine; ma huang
Exercise Carbohvdrate, caffeine; bicarbonate;
metabolism creatine
Promoting Whole protein powders; protein isolates
recovery and hydrolysates; protein
carbohydrate bars and drinks; ginseng
Joint health Glucosamine; chondroitin sulphate Table II. Prevalence of dietary supplement use among elite track
General health Vitamins; minerals; evening primrose oil and filed athletes (unpublished data from an IAAF study
Immune function  Echinacea; anti-oxidants; zinc; glutamine; conducted by F. Depiesse).
lycopenes; pycnogenol
CNS stimulation Taurine; caffeine; guarana Use of
Meal/replacement  Liquid meals, sports bars; carbohydrate gels Event n supplements (%
Fluid and Sports drinks, electrolyte supplements
electrolvtes Sprints (100 m, 200 m, 51 77
) hurdles)
Sprints (400 m, 34 82
400-m hurdles)
Throws 26 85
Jumps 35 59
Middle distance 39 87
Long distance B8 BH
Race walking 18 H9
Multi-events 16 58

Total 307 86
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Nutrient intake is inadequate for US national synchronized skaters
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Ahbstract

The main ahjective of this descriptive study was to determine the energy, macronutrient, and
micronutrient intakes as well as the dictary supplement wse of female 2002 UUS national clie
synchronized skaiers. One hundred twenty-two female synchronized skaters {mean age = 15.7 +
2.4 years) from the 2002 US national synchronized skating teams participated in the study. Nuirient
intakes were determined from 3-day dietary reconds. Dietry supplement wse was assessed using a
sglf-administered guestionnaire. Descriptive satistics were computed for the sudy variables, The
mean body mass index of the synchronized skaters was 21.0 kg/m” {(SD = 2.0 kg/m”). Their mean
daily energy intake was 1658 keal/d. The contributions of carbohydrate, fat, and proicin to total
cnergy intake were 57T%, 15%, and 29%, respectively. The synchronized skaters” dietary intakes of
vitamins E and K as well as calcium, magnesium, and potassium were less than two thirds of the
recommended intakes. Forty percent of the synchronized skaers reported uwsing a dietary
supplement, with the most commaon ones being multivimmin-minerals {19%), spore drinks and
sparts hars { 14%), multivitamins {11%]), individual vitamins (9%4), and Echinacea (%%). The main
reasons given by the synchronized skaters for using dictary supplements were to prevent illness and
dizease {24%), kave more cnergy | 13%), and make wp for an insdequaie diet {(9%). Given that
synchronized skating is a tcam sport, it is imporant o cnoourage all team members to main@in
adoguate dietry intakes o support the positive performance and well-being of  individual
synchronized skaters and the entire team
0 2006 Elsevier Inc. All rights reserved.



The Use of Dietary Supplements and Medications by

Canadian Athletes at the Atlanta and Sydney
Olympic Games

Shik-Har (Siesan ) Huang, MDD, Karin Joknsor, B and Andrew L. Pipe, CM, MDD
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The type, amount, frequency and timing of dietary
supplement use by elite players in the First Spanish
Basketball League
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Accepted 3 December 2001

The aims of this sudy were to determine the type, frequency and amount of dietary supple ment consumption
among a group of professional basketball players. The type, amount and specific timing of sapplement use were
recorded by 55 professional basketball players from seven different teams of the First Spanish Basketball League.
Most partcipants {58%) consumed dietary supplements. Mukivitamins and vitamins were the mos frequently
used supplements among the athletes (50.9%), followed by sport drinks (21.8%), miscellaneous supplements
{21.8%), amino acids { 14.5%), proteins {12.7%) and carbohydratres (12.7%). The average daily dietary supple-
ment was one capsule of multivitamins, one capsule of antioxidant vitamins, 0.2-1.0 g vitamin C, 10.3 g protein,
1.9 g amino acids, 16.2 g carbohydrates and 377 ml of a commercial sport drink. Although the proportion of
participants who consumed dietary supplements before, during and immediately after exercise was 25.4%,
16.3% and 7.3% respectively, only a few consumed a potentially ergogenic supplement at these times It would
appear unlikely that the type or amount of dietary supplements consumed had a beneficial effect on the physical
performance of these professional basketball players, with the possible exception of antioxid ant vitamins and the
commercial sport drinks.

Eeyevords : antioxidants, basketball, nutrition, sport, supplements.
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Use of dietary supplements in Olympic athletes
is decreasing: a follow-up study between 2002
and 2009

Anni Heikkinen'”, Antti Alaranta’, llkka Helenius®, Tommi Vasankari®*

Abstract

Background: The aim of this study was to assess the frequency of use of dietary supplements (DS) among large
sample of elite Finnish athletes and to describe possible changes in dietary supplement use between the years
2002 and 2009.

Methods: A prospective follow-up study was conducted on Olympic athletes. The first survey was conducted on
Olympic athletes in 2002 (N = 446) and the follow-up study was conducted between May 2008 and June 2009

(N =372).

Results: In 2002, a total of 81% of the athletes used dietary supplements (a mean of 337 + 3.06 DS per user) and
in 2009, a total of 73% of the athletes (a mean of 260 + 269 per DS user) used them. After adjusting for age-, sex-
and sport type, the OR (95% confidence interval, Cl) for use of any dietary supplement was significantly less in
2009 as compared with 2002 results (OR, 062; 95% Cl, 0.43-0.90). Decrease in DS use was observed in all
supplement subgroups (vitamins, minerals, nutritional supplements). Athletes in speed and power events and
endurance events reported use of any dietary supplement significantly more often than team sport athletes both
in 2002 and 2009, In year 2008, the frequency of all dietary supplement use increased when athlete's age increased
and the increase was significant in older age groups: of the athletes under 21 years 63%, 21-24 years 83% and over
24 years 90% consumed nutritional supplements.

Conclusions: Based in our study, there seems to be a lowering trend of dietary supplement use among elite
Finnish athletes although differences between sport subgroups and age groups are considerable.




ZUMUITANPWHOTA BLTOMWVWVY KOt LETAAAWV

¢ Ta cupNMAnpwpOTa BLtapvwy Kot HETAAAwWV gival
SLaBeopa oe duadopec popdEc.

® Eite nepLEyovrog pia Brrapivn N Eva HETaAo, eite
WC TMOAUBLTAMLVOUXOL GUMIANPWHATA 1} WC
oUVOUAOMOC METAAAWV.

® Entionc, diatiBevtal Ko o€ SLaPpOPETIKEC
TLEPLEKTLKOTNTEC.

® Ou eldikol o€ OEpata vyeiac eivat avtoi mou
MItopoUV va KoBopioouv aAAd Kol va TTPOTELVOUV TO
KataAAnAo okeVaoHAL.
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Kivouvol

H katavaAwon OpENTIKWY CUCTATIKWY Kol AAAWV OUCLWYV, TTOU
untepPBaivouv og moootnta to Avekto Avwtato Ertinedo NMNpoocAnyng
(UL), prtopet val £xouv avermBUUNTEG TTAPEVEPYELEG OTOV OPYAVIOMNO
OMnwC:

KOTtwon, dtappola Kat TPLYOmTwon

netpec ota vedppad, BAABEC oto AIap N ota veppa, YEVETIKEG
oVWHAALEC | akopa Kat Odvarto.




Ot AutodaAutec Brtapiveg (A, D, E, K) amoBnkevovtat
oTtov opyoviopo. H APn peydAwyv moooTTwy KATTOLWY
QO QUTEC VL0 TIOLPOTETAUEVO XPOVLKO SLAOTNUA UTOPEL

va arofouv ToLkEC.

Ma mopadelypa, umtepPoAkeg moootnteC Brtapivng D oto
atpa ano kataxpnon SLHTpodPLKWY CUUTTANPWUATWY
Hrtopel va tpokaA£oet BAABN ota vedppad Kol AUENUEVEC
TILEC aoPBeoTiov oTo alpa, yeyovog mou Umopel va
eMIOPACEL OPVNTIKA 0TOV KapdLlakod pubuo.

H untepBoAikn) moootnta Brrapivng A yo LeyaAo XpOVLIKO
dldotnua, purnopel va tpokaAeoetl BAABN ota 00TA KoL OTO
ATtap, TTOVOKEPAAOUC, SLAppOLA KOl YEVETLKEC OVWHAALEG.
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JupmAnpwpota e VSATOSLOAUTEG BLTtapives A LETAAAO LTTOPOUV va gival ETionG

enkivéuva, eav Aappavovtal og UTIEPPBOALKEG TTOOOTNTEC, YLOL LEYAAO XPOVLIKO Stdotnua

Meyaleg dooeLg Brrtapivng B, wg afAafeig epooov eival
voatodlaAutec. AvtiBeta, HUmopel vo mpokKaAECOUV N
avaoTpEWPLUEC VEUPLKEC BAAPeC, OTav Aapfavovtal o€ TTOAU
neyalec 60oelg avw tou Avwtatou Avektou Emunedou MpooAndng
(500-5000ug/nueEpa).

Katavalwon vpnAwv docswv Brtapivng C pmopouv va
NPOKAAEoOUV SLappola Kol vouTia.

Hrtatikn BAABN pmopel va mpokAnBel amod vpnAeg S6oelc viaoivnc.

ErtumtA€ov moootnta doAkoU o&€oc pumopel va utokpUEL Ta
CUMITTWHATA KakonBouc avartuioc.

Atilel va onpelwBel mwc ta maldla ival mo evaAwta o€
UTtEPPBOALKEC HOOELC BLTOUWVWVY Kol LETAAAWYV ATtO OTL OL EVAALKEC.
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ElvaL ubavr n katavaAwon HeyaAwv
NOCOTATWYV BLTApLVWY KoL LETAAWV Qo Ta

TPOPLUQ;
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OPETITIKA CUOTOTLKA KoL AAANAETILOPACELC

® YynAec booelc kamolwv FJPEMTIKWY CUCTATIKWV UTTOPEL Vol

OUVTEAETOUV OTNV QVETAPKELX dAAwV.

H uynAn npooAnydn acBeotiov HmopEeiL va HELWOEL TNV
arnoppodnon oLdripou Kot AAAWV LYVOCTOLXELWV

YYnAéc 0oL Brtapivne E pmopoulv va emnpedcouv e tTn dpdon
TouG TN Brrapivn K.

EkelvolL MOV KIVOUVEUOUV OO OLUOXPWHATWON TIPEMEL VL Elval
NPOOCEKTLKOL HE TN AP N GL6NPOU HECW GUUMANPWUATWV.

To PoAkO 0L pmmopei va KAAUPEL pLoL aVEAPKELA OE BLtapivng
B,,, YEYOVOG TTOU MTOPEL va TIPOKAAECGEL VEUPOAOYLKN BAASN.

Ta cupnAnpwporta Pevdapyvupou nov EemepvouV To AVEKTO
Avwtato Eninedo MpoocAnyPnc popouv va HELWOOUV Ta ENineda

tn¢ HDL "kaARG" x0AnotePOANnG Kot Tou XaAKoU aAAd Kat va
OLTTOSUVALLWOOUV TO AVOOOTIOLNTIKG GUOTNHA.
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Ta Botava kat aAa puTika artootaypota: Bonbouv
N BAarttouy;
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Ta Botava kat ta AAAA PUTLKA ATTOOTAYLLOTO. MTTOPEL va LoLld{ouv
apketd aodaAn. ANwote, mapaokevalovtal ano ¢peokouc BAaotolg
Kot GUAAA BoTAvwy ) dAAa puoLKA HEPN TwV GUTWV OTIWE Ta Avn, Ta
dUAA, TLC pilec Kol Toug omopouc. Emiong moAAd amo avtd

Qpnotuonmobvrm aVA TOUC OLLWVEC.

2 TNV TPOYHATIKOTNTA OV UTIAPXEL TUtoTa KANPOVO LKA afAaEC yUpw
Qo Ta GUTLKA CUUTIANPWHATO, OTAWC Kol LOvo emeldn eivat "duotka”.
H aodaleld toug e€aptatal amo noAAd paypata,
oUUTEPLAABOVOUEVNC TNE XNULIKAC TOUC ocUOTAONC, TO MW AELTOUPYOUV
OTO OPYQVIOUO, TO TTWC Ttapackevalovral kot tn AapBavouévn doon.

N /
4 N

~

/

H dpdon touc: Hmla Ewc oxupn.

o /




® Aptotodoytko o&U. Mia ouaia Tou TiepLEYETaL OF
KATIOLO TIPAOOCLOKA KIVECIKA TIpoLlovTa BoTAvVwVv.
To aploToAoyLko o0&V, TipoKaAel BAABn ota vedpa
KoL €lval €v QUVALEL KopKLlvoyovo. N'vwpiloupe N
uTtoPLalopooTe OTL BploKeTOL O TIOAAX TTPOLOVTQ,
CUMTIEPLAQMBaVOUEVWY TWV guan mu tong, ma dou
ling, birthwort, tvo1kov ginger, ayplou ginger, colic
root kat snakeroot.

® Chaparral. To ynyeveg AEPLKAVIKO YIATPLKO UTIOPEL
VO TIPOKOAAETEL NTTATIKT] BAOP.

® Comfrey. Tot GUUTIAN PWHATA TIOU TIEPLEYOUV
comfrey UTTOpoUV va TIPOKAAEGOUV GoBapa
poBArjUaTA VYELNG KOl NTTOTIKESG BAGPEC.
Oewpeltal ETIONG KAPKLVOYOVO.
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Ou kivéuvol, mou agopouv otn XpProng Ttng, EVioxvovtal HE VEupLKOTNTa, {aAdda, ypriyopo
KoPSLAKO MAAMG Kat dAAQYEG OTNV OPTNPLAKN TIEON, £WG TPOUMATIOMNO TWV HUWV, KPLOELG
emuAnyiag, veupkn BAABN, Epdpayua, nratitida, Poxwon, eykepaAkdo akoun ko Oavaro.

N
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" Lobelia. Ovopadadetal emiong LVOLKOG KATIVOG KoL Opa OTIWG 1 VIKOTivN. MeTa&u
TOavov KivOUVWY To AVATIVEVUOTIKA TIPOBATI AT, O YPTIYOPOG KAPOLOKOG TIOAUOG, N
ebidpwon, n xapnAr} apinplokn mieon, To kwpa Kot o Bavatog. Eival tblautépwg

. BAaBepn] yla T taudid, Tig EyKUOUG KO TA ATOMA UE KATIOLa KApOLaKT) TTadnon.

)

Germander. H katavéwor] Tou CUVSEETaL PE NITATIKES VOGOUC KO UTTOPEL VO
odnynoeL oe Bdvarto.

<
Y

MoavoAia: H xprion Ing propeil va odnynoel o€ BA&PN ota vedpd kat poOvLUN
vePpLKT] aveTTdpKELQ.

.

[ DAoioc Itiac: ALopMULOPEVO WG TIPOLOV TIOU OEV TIEPLEXEL AOTILPLVT), O PAOLOG ITLAG
TIEPLEXEL EVOL CUOTOTLKO TIOU LETATPETIETAL OTO EVEPYO CUCTATLKO TIOU QTIAVTATOL OTNV
aoTipivn. MBavoi kivduvol yia tnv vyeia mepthapfdavouv to cuvdpopo Reye. Mmopel
| VO TIPOKOAEDEL KL OAAEPYLKEG AVTIOPAOTELS.

)

A\_/plO(LIJL@Lé( (Wormwood): AuTo T0 PUTLIKO CUOTATIKO UTIOPEL VO TIPOKAAETEL

VEUPOAOYLKA CUUTITWHOTO OTIWG HOUSLOCHO TWV TIOOLWV KoL TWV XEPLWY, EANELYN
dladyelag, vieAiplo kot mapdAuon.

A

A

A

A

A



~

/Yohimbe. Oewpeitol OTL EVIOYVEL TN o0£E0VAALKN OLEYEPON.
Bpiloketal 6to GAOLO TOU SEVTIPOU YLOXLUTTE. MMEPLEYEL APKETA
EVEPYOA OUCTOTLKA, OTIWC N YWOYXLUITVN. AVOLLLEGOL OTLC TILOOVEC
QVETILOULLNTEC EVEPYELEC ELVaL N VEDPLKI AVETTAPKELA, OL
SLOTOPAYEC TOU VEUPLKOU CUOTNUOTOC, N TOPAAUGON, N KOTIWGN, To
\otouaxu«i npoPBAnuoata Kol 0 Bavatoc.

J
/Ena&’] N yLoyLyuurtivn lvoll VOLOTOAEQC TG LLOVOOLLLVLKNG \
oésldaonc sivoal WoLattepa BAaBepn otav AauBavetol Tautoxpova
LLE TPODEC TTOU TEPLEYOUV TUPOAULIVN OTIWC TO CUKWTL, TO TUPL N TO
KOKKWO KpooL Kol e dappako tou v YpeLaloviol CUVIOYN
YLOTPOU KOl TIEPLEYOUV DOLVUATTpOTIOVOAQULLVN (KATTOLOL PLVLKAL

\omoou udopnTka Kot StattoAoyikd BonOnuata) /




MapoAo mou ot ArotnTtikee MpooANPeLg
Avadopac (AMNA), urtdpyouv yLa T BLtapivec
Kol LETOAAQ, Kapio cuotaon N acdpaAnc
doooloyia Oev UTTAPXEL YLOL T BoTava Kal Ta
QTOCTAYLOTA

75



AIATPOOIKA ZYMITAHPQMATA
[MOY EMIAPOYN 2THN
[MAPATQI'H KAIZTO
METABOAIZMO TH2 ENEPIEIAXZ



"Modified Carbohydrate Loading"

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
r“- . . . - =
& Mixed Diet Hi CHO Diet -
c 50% CHO: 5 gkg/d 70% CHO: 7.75 g/kg/d E
T —
< c E £
= =5 =5 «
o o o @ o S o S i~
> ~ = = N= Rest ™

FIGURE 2.1 The modified carbohydrate loading strategy. (Adapted from Sherman, W.M.

et al. Effect of exercise—diet manipulation on muscle glycogen and its subsequent utilization
during performance. Int. J. Sports Med.. 2. 1981.With permission.)
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------------------------------------------------------------------------------------------------------------------

1n Hépa: eEavAnTikn doknon

2n pépa: ik diarra, PEm MEIEKTIKTITAC

oe udatdvBpakeg, MEPIOPIOHGS TC GoKnone

3n pepa: puktr) Slatra, peong neplektikdtTag

‘ 0 udatavBpakeg, mepLoplopds ™G doknone

4n pepa: p dlarra, oG meplekTIKOTTAC
o udatavBpakeg, MeEPLOPLONOC TG AoKNoNC

51 pépat: diarra mouata oe udaTAvBpaKkeC,
MEPLOPLOLOG TNG ATKNONG

6n pepa: diarra mouoia oe udaTavepakec,
TEPIOPLOLOG TNG AoKnang 1 Eekoupaon

 pépa: diarra mouota oe UGATAVEPAKE,
MEPLOPLOHOG TG Aoknang 1 Eekolpaom

8n pépa: Aywvac

g

Mpwrdrumn, kAaooikr péBodog

------------------------------------------------------------------------------------------------------------------------------

1n pépa: eEavtAniki doknon
2n pepa: diara mhouala oe mpweivec/Nimm, Twyn
o€ UBTAVBPAKEC, EPLOPIONIGE TNC GOKNONG
3n pepa: diarra mouota oe mpwreiveg/Aimm, erwy
o udatavBpakeg, meploplopds ™S doknone
4n pepa: diarra movota oe mpwrelve/Nimm, GTwy)
0€ UdATAVOPaKE, EPLOPLOHAE ™C GoKnang
5n Lépa: diarta mhodata o udaTavipakeg,
MEPLOPIONAS TG doknone
6n pepa: diarra mhodota oe udaTavepakec,
MEPIOPLONOG TG QoKnang 1} Eekoupaan
7n pépa: diatra mouaia oe udatavepakec,
TIEPIOPLOOG TG AoKnong 1 Eekolpaom
8 Hepa: Aywvac

Aiarra mhouota oe udatdvBpakeg: 400-700 g avd niépa, avdoya e To owpatiké Bapog. To 70-80% e OUVOMIKNG

EVEPYELQKNG TPOOANYNG Ba mpémel va eival udaTavipakeg.




AlGITNTIKEG MNYEG AIMWV,
NMPWTEIVOV Kal udaravepakwv

Kpgag, ydpla, TIOUAEPLIKA,

auvd, tupi. ETuA€ETe TpopLua
XAUNANG TIEPLEKTIKOTNTAG OE AlTin).
Woui kat SnuntTplaxka

Aaxavikd, UPNANG TIEPLEKTIKOTNTAG
o Oepuideg (TT.X. KAAQUTIOKL)
dpouTta

AN kKat Exaita

T aAa arnoBoUTUPWHEVO

Eruddprua, YAUKA

AvaPuKkTika

Nepo

SYNOAIKEX OEPMIAEZ

180-240 g
Oepuideqg: 330-440

10-20 pepideqg
Oepuideg: 800-1600
4 nepideg
Oepuideq:280

4 nepideqg
O@eppideqg: 240

2-4 KOUTAAAKLaQ TOU YAUKOU
Oeppuideg: 90-180

2 uepideqg
Oepuideqg: 180

2 nepideqg
Oeppideqg: 700

240-720 ml

Oepuideqg: 80-240

8 rotrnPla ] TIEPLOCOTEPO
Oepuideqg: O

2700-3860

MFpappdpia udaravBpakwy,
MPWTEIVWV Kal AWV

0 g udatavepdkwv*
42-56 g IIpwTEivwV

18-24 g Autwv

150-300 g udatavOpdkwyv
24-60 g TIPWTEIVWV

60 g udaTtavepAaKkwv

8 g mnpwTeivwyv

60 g udaTtavlpAaKkwV

10-20 g AutwVv

24 g udatavipAakwVv

16 g TIPWTEIVWV

102 g udatavepdakwv
6 g TMpWTEivVwV

30 g Aurtwv

20-60 g udatavepdakwVv

SYNOAIKA TPAMMAPIA KAI MOXZOXTA ElNl THXZ XYNOAIKHZ ENEPIrEIAKHZ MTPOZAHWHZ

YdatdavOpakeg
MpwTteiveg
Va\taig]

416-606
96-146
58-74

65%
15%
20%

SupBouUAeUBeiTe Tov Mivaka 4.2 yia CUYKEKPIHEVA TPOPIIa TIAoUoLa og udSaTtdvBpakeg and KABe pia arnd TIg TIapaArtavw OHAdEg

* Ta éorpra ta&vououvral eriong otnv opudda TOU KPEATOG ACYw TG UYNATIG TIEPLEKTIKOTNTAG TOUG OE MPWTEIVEG. QOTO0O0, glval XaunAnNsg
MEPLEKTIKATNTAG O& Alrtr) kAt mAouota og uSatdvepPakKeg, OroTe arroteAoUV (LA KaAr ermAoyn yt’ aQutr Tnv oudda twv Tpopiuwy. H avtkata-
oTaorn Tou KpEatog ue dorpla 6a auEroEeL Tr] CUVOALKT) IToooTnta rpooAauBavougvwy udatavopAKwy KAt TNV AvTioToLXT] EKATOOTLAla CULIE-
TOXIIG TOUG OTH OUVOALKI] EVEPYELAKT] TIPOOCANYI.
H KatavAAwon moTwv MAoUoIwV O USATAVOPAKEG, OTTWS TA TTOAULEPT) YAUKOZNG, MITOPE( va TapEXel ONUAVTIKEG TTOTOTNTEG USATAVOPAKWV.

Ta rpoidvra autd urtopouv va avtikataoTrioouVv dAAa Tpopuua, r.x. Ta grudoprua

rnyn: M. Forgac, “Carbohydrate Loading: A Review” in Journal of the American Dietetic Association 75:42-5, 1979.



Endurance vs Carbohydrate Intake

200
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E
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diet diet diet
& Irfobase Puchesing

FIGURE| 7.1 Consuming a high-carbohydrate diet increases the level of
glycogen, or stored energy, in muscles, allowing people to exercise for

longer periods. This graph illustrates the impact of carbohydrate intake
on cyding endurance.




KatavaAwon vdatavOpakwyv otn SLApKELO TOU
aywva

BeAtiwon anodoaong Kat avtoxXng

Kafe 1 wpa aoknong katavaAwon 0,5-1yp vdéat/kiA 2B

Podrpata Kkat oteped tpodpLua

Ta aOAnTIKA podrpaTa MPETMEL VAL TTEPLEXOUV 6-8% udatavOpaKeg

Anoduyn katavaAwon ¢pouktolng kat kapeivne (xpovoc dtapkela
oywva)




KatavaAwon ¢pouktolng otn SLAPKELA TOU aywva i TNE POTTOVNONG

v'H peiwpevn tayvtnra Siebeoipotnrag g dpouktolng 6Toug
LLUiKOUG LloTOUC 00N YEl

" >le pelwoT TG LUIKTC avTOXNG
» Y€ pelwon Twv HUTKwV amofepdtwy og YAUKOYyOvo

» Ta StoAdvpatoc mov mepieyouvv 6% bpouvkToln TPOKAAOUV TTEMTIKEC
ducAeltoupyieg



[MAcovekTnpata KatavaAdwonc vdatavOpAKwWY

To 17% TNG KOTOVAAWMEVNC EVEPYELOC UTIOPEL VOl
TLOLPEXETOL OTTO EEWYEVNG TINYVEG

E¢olkovopnon HUikou Kot Natikol YAUKOYOGvVou

Evudatwon tou opyoviopou

AU¢non tTnG LUIKNAG avTtoxng, LEyLoTOomoinon tng
arodoong




MpooAnyPn vdoTavOpPAKWY HUETA TOV OywvVa

/0 pPUOUOC avanAnPwong TOU HUIKOU \

YAUKOYOVOU HETA QIO TPOMOvVNoN 1) aywva,
géaptartal kata KUpLo Aoyo armno tn cuvOeon
Kot tTn popdn tng dtatpodpng mou
KOTOVOLAWVETOIL OTO XPOVO NOU MapEUBAAAETOL
METOEL TWV MPOTIOVAGEWY 1] TWV OYWVWV, EVW
n avénon tTwv anodnKevUEVOU YAUKOYOVOU
TIPOLY LOTOTIOLELTOIL OTLG MUTKEC OMADEC TWV

@oiwv T anofspata £xouv HELWOEL. /




KPEATINH ...

Elval pa évwon mov nepléxel alwro,
opivn (6ev cupBarAel otn ouvOeon TwWV
\npwts'ivd)v)

\

-
Mpoépxetal anod tnv tpodn (1kg kpéatog
TLEPLEXEL Syp Kpeativn) f} To AIap.

N

J
\

BplOKETOIL GUYKEVTPWHEVO OTOUG MUEC,
MTTOPEL VoL oXNHATLOTEL oTOoUG VEDPOUC
Kol 0T0 AMaP ard yAukivn Kot apywvivn.

J
X

-
2-4 yp/nK xperaletat £va ¢pucloAoyKo
ATOH0

N

\

4 )

Eivo cuotatiko tng dwodokpeativng (ApeEoN Ko pPikpn
ninyn ATP otoug pUEG)

NG J
4 )

H kpeativn kat n pwodokpeativn pudbuilouvv pe tnv
aAAnAenidpaon toug tn cuykévipwon ATP otoug HUEG.

\
-
Xopnynon Kpeativng odnyet otnv avénon tng
CUYKEVTPWONG Kpeativng Kot pwodokpeativng otoug
MUEG.

NG
Z

J
S

J
\
Auvénuéva enineda pwodokpeativng Ko Kpeativng
guvooUV aOANnTEG tayvTnTog Ko Suvaung.

\

Daivetal va Bonba og aOARpaTa pe
EMOVAAAUPAVOUEVEG LEYLOTEG TTPOOTIAOELEG LE LKPAL
evéilapeoa Stadsippata onwg nodocdalpo, UNACKET,

J
S

XOVTUTTWA
\_

J




AoocoAoyia

* Meplodoc poptionc yia 5 nEpec pe doon 0.3yp/KING CWUATIKOU
Bapouc kat tepiodo dratnpnonc ne 0.03 yp/KIAG GWHLATLKOU
Bapouc

* 20yp/nuépa yia 5 nuEpes (apxikn 66on), 2-3yp/nuépa (86on
cuvtiipnong)

e 20-30yp/nuépa o€ 4-5 .oomoosg SO0l 5-7yp,

* 10yp/nuépa yia 3-4 nUEPES

* 3yp/nuépa yia 4 eBESOUASEC

e 5yp Kpeativn kot 90yp vdatavOpokec o€ 4 SOOELC

e Xoptodayotl aOANTEC

* Mmtopel va SLEUKOAUVEL TV QITOKATAOTAON TWV Artodnkwv
VAUKOYOVOU TWV LUWV LLETA TNV AoKNoN, ELOLKA OTAV TO XPOVLKO
SLaoTNUA LETOED TWV AYyWVWV ELVAL TIEPLOPLOLEVO.




Acodalela; (kpeativivn, OAacelg,
KPOAMTIEG, KATOAKPUTYOELC)

O opyaVvVIOHOC EXEL LA LEYLOTN ATOONKEVTIKA LKAVOTNTO
o€ kpeativn (120-160mmol/kh6 ocwpatikov Bapouc )

Kpeativn Ko avénon cwpatikou Bapouc (EAKVEL popLa
vepou) (0,6-1,5 kIAO yia 5 pepec poption)

Kpeativn Kot kadpeivn (avarlpet tnv epyoyovo dpacn tne
Kpeativng, epnmodloe tnv enavacuvBeon tng PC

Kpeativn Kot tportovnon dSUvoung Umopet va avéNoeL T
LULKN pada, oo OTL N acknon povn tng

Journal of the International Society of Sports Nutrition, 2012, 9:33
DOI: 10.1186/1550-2783-9-33



Numerous studies have examined the effects of short-term creatine supplementation (e.g.,

20 g/d for 4 to 7 d) on exercise performance. The majority of initial studies suggested that
creatine supplementation can significantly increases strength, power, sprint performance
or work performed during multiple sets of maximal effort muscle contractions.”!*%1-"*
More recent studies have supported these initial observations. For example, Volek and
colleagues™ reported that creatine supplementation (25 g/d for 7 d) resulted in significant
increases in the amount of work performed during five sets of bench press and jump
S{udls 1N COMPErison . will 4 placens group. Urbdilskil 4 d55001d410ES reporied tidl
creatine supplementation (20 g/dx<5 d) increased maximal isnmetric knee extension
strength and time to fatigue. Tarnopolsky and co-workers™ reported creatine
supplementation (20 g/d=x4 d) increased peak cvycling power, dorsi-flexion maximal
voluntary contractions (MVC) torque and lactate in men and women with no apparent
gender effects. Moreover, Wiroth and colleagues’® reported that creatine supplementation
L:u g/dx5 d) significantly improved maximal power and work performed during 5x10 sec
E}"E]iﬂg sprints with 60 sec rest recovery in vounger and older subjects. These findings
and many others support prior reports indicating that creatine supplementation can
improve Perfﬂrmanfe when evaluated in controlled laboratory and testing
settings. 394325287781



Some have criticized this type of early creatine research, suggesting that although
performance gains have been observed in controlled laboratory settings, it was less clear
whether these changes would improve athletic performance on the field.*® Since then, a
number of studies have attempted to evaluate the effects of creatine supplementation on
field performance. These studies have generally indicated that short-term creatine
supplementation may improve high-intensity, short-duration performance in various
athletic tasks. For example, Skare and associates™ reported that creatine supplementation
(20 g/d) decreased 100 m sprint times and reduced the total time of 6x60 m sprints in a
group of well-trained adolescent compet-itive runners. Mujika and colleagues™ reported
that creatine supplementation (20 g/dx<6 d) improved repeated sprint performance
(6x15m sprints with 30 sec recovery) and limited the decay in jumping ability in 17
highly trained soccer players. Similarly, Theodorou et al.*® reported that creatine
supplementation (25 g/dx4 d) significantly improved mean interval performance times in
22 elite swimmers. =

150 ~

-
£
é il
?ﬁ‘.
50
Narmal Craating Grealine with Glucase

O Total Creatina 'l Phosphocreatine




KAPNITINH (carnitine) ...

+ Elvou pua S1aAuT) 0T0 VEPO OUOIX TIOU PETAPEPEL T
)\u'tocpoc O&€Q LOKPLAG AAVUCISAG ATTO TO
KUTTOPOAOOO OTO ECWTEPLKO TWV ULTOXOVOPIWY,
OTIOU YiveTal 1 0&ELOWOT TOUG.

* Agv gival ammapaitnTo OPEMTIKO CUCTATIKO,
ouvOeteTe oto nNnap (Avcivn kot pebetovivn).

["la TN oUvBeon amatteital: aokopPiko oy, Fe,

ViGivn, Be aivapozvaasH

* BpLOKETOL OTO KPEAG KOL 0T YOAGKTOKOHLKA
T(POLOVT

* 100-300 mg/day péon diatta

*Kapvitivn Kot Ypovieg aoOEVELEG



.. KAPNITINH

AleukOAUVEL TNV 0&€idwom Tou TIUPOOTAPUALKOU 0EEOG
—> eVIOYVEL TNV adlotoinon g yYAuko(ng = Heiwon g
TIOPOYWYTG YOAGKTLKOU 0EE0G KOTA TN OLAPKELX TNG
AOKNONG (400-800)

Auv&avel Tnv KukKAodopia TOL AIUATOG KATA TNV
OVATIOLOT XAAQ KOL TNV AOKNOT)
Mrtopeil va ETILOTIEVCEL TNV 0&ELOWOT TWV

OLAUKACOLOMEVWV OULVOEEWV KOL VO OO YTOEL GE TIPWLIY
KOTIWOM

Aocoloyio: 2-5yp/MUEPA HEXPL EVA PNV



“Exel tpotaBei 6ti: n TPpOcAnYN Kapvitivng amo
TOUG ABANTEG ETILTOYVVEL TNV ELGOSO ALTIAPWV
0&EWV OTA PLITOYOVOPLX = OUENOT TNG Kaong
TWV AWV = aUEN oM NG CURUETO)XTG TOUG OTNV
SLadLIKaGIO TIHPAYWYT)G EVEPYELNG = aVENON TNG
aOANTIKNC atodoonc.

* AUénon twv evQUMWV TNG AVOTIVEUGTIKNG
0AUGIO0/G OTA UITOXOVAPLX OPOUEWV PEYAAWY
OTIOCTACEWYV ETA ATIO YOPTYN|ON KPEATIVNG.

‘Mapaywyn svepyewtg nEow twv A.O Kol
€££0LKOVONOTN MULKOU YAUKOYOVOU



Angelini et al.," using a double-blind protocol, examined unirained subjects who were
given either a placebo or carnitine supplementation (50mg/kg/day) for 1 month during an
exercise regimen. VO, max Increased afier the supplementation period, but it was not
possible to determine whether the affect was due to the carnitine supplementation or the
training regimen since untrained individuals can show significant improvements in VO,
max within 30 days of aerobic training. Furthermore, Cooper et al.”® showed no
significant improvement in marathon race time despite a daily supplementation of 4 g of
oral carnitine for 10 days.

Studies by Oyono-Enguelle®™ and Soop®” found no effect of carnitine supplementation
for VO;, volume of carbon dioxide (VCO;), lactate, blood glucose at a fixed workload or
fatty acid turnover. These studies used untrained™ and moderately trained"” individuals
and supplemented 5 g orally for 10 days™ and 2 g orally for 28 days,"” respectively. Both
of these studies concluded that, in healthy subjects, carnitine supplementation does not
influence fatty acid utilization, suggesting that the endogenous production of carnitine is
sufficient to support exercise.

Gorostiaga™ utilized ten endurance-trained subjects (eight marathoners, one cyclist,
one jogger) and supplemented 2 g of oral carnitine for 28 days. Subjects exercised for 45
minutes at 66% of VO, max. Significant differences were observed between
supplemented and nonsupplemented groups with respect to RQ during the 38-45-minute
interval (0.95£0.01 versus 0.98+0.02 respectively) but not any of the earlier time
intervals. There were no other changes reported in any of the other variables measured,
which included VO, max, HR, blood glycerol and resting blood fatty acid concentrations.
These results seem insignificant, since other physiological parameters do not help to
substantiate the reduction in RQ at one time interval.

In 1990, Silliprandi® and Vecchiet” examined the effecis of 2 g of oral carnitine in a
single dose approximately 1 hour prior to cycle ergometer exercise. Carnitine
supplementation was reported to reduce blood lactate and increase VO, max postexercise.
The authors claim that, during this high-intensity exercise, the PDC is stimulated, thereby
reducing lactate production due to the alteration of the acetyl-CoA:free CoA ratio. These
findings, however, were not supporied, as Constantin-Teodosiu™ *" showed that full
activity of the PDC was reached within a minute of activation and is independent of



( KA®DEINH ...

\\ =

P
H kadeivn eivan pua puoiki ovoia. Madli pe tn OgodpuAivn Ko th

OeofBpopivn eival puoika cvotatikd tng Tpodnc.
N

\

AN

p
Bpioketal o cupnAnpwporta dtatpodnc Kot SLeyepTika

CUMITANPWHOTA TTOU XOopnyouvtal Xweic cuvtayn tatpou
N

AN

h
100-150mg 1 pAuvvtiavi Suvatou kadeE

-
/

20-50mg 1 pukpo6 pAvvtiavi

AN

-
/

35-55mg o€ £va avapukTikov TUTTou KOAa

-

AN




v Eivat Sieyeptikd tou K.N.Z Kat evioxUEeL Ti¢ PuxOAOYIKEC
dlepyaolec

v'EXEL éVTOVEC CUVENELEC OTLC HETAPBOAKEC SLepyaoiec

v Meyeipet tnv KuKAodopia tTne kapdLic, Tnv KukAodopia tou
OLLLALTOG KOLL TNV EKKPLON TNG EMVEDPLVNG

v'H envedpivn o€ 6UVEUAOHO HE TNV KAPEIVN, UITOPEL va
emupEPEL LUK OUGTOAR, avénon toy pubuoL dtacmacnc Tou
HULKOU KOl NTtaTLkoU YAUKOoyovou, auénon tnge .
ans)\su@rs wonc Twv £/A/o Kot avénon e XpRong Twv
HULKWV

v AUENnon tn¢ ouykévtpwonc €/A/o oTo aipo Kot Thv npepia



To dedopeva papTuUpOUV:

4 )
BeAtlwvel to Xpovo avtidbpaong (200mg)

. _J

(" )
MNpooAndn kadeivng npv tTnv aoknon odnyel oe e€okovounon yAukoyovou

> <
BeAtiwon o aywviopata avtoxnc (PuxoAoyikn SlEyepaon, avtidpaon tng enwvedpivng)

> <
AmnoteAeopatikn o€ pkpeg(3mg/kg) kal peyaAeg 6ooelg (15mg/kg)

. J

4 )
OL OUOTAOELG YLa TOUC TeppatodUAAKEC eival pkpotepeg (1-2mg/kg)

G J

4 , , , , , , )
H doptwon pe Y pmopet va avatlpeoel Ti¢ HeTaBolkeg emdpaoelg tng K kat tnv avénon

TV E.A.O ota kUTTOPQ )

4 )
Auénuévn dtolpnon

. J

[ I 4 [ 4 14 I'é 14 ’ \
AnoteAeopaTIKO Epyoyovo Bondnpa avaloya pe tnv katactoon K twv eBeAoviwy ko

. TLELPOALHLOTLOOG )

Nutrition & Metabolism, 2013, 10:71
DOI: 10.1186/1743-7075-10-71



0O¢&wo avOpakiko vatplo  AtttavOpoakiko Natpro
(NAHCO3 ) (Bicarbonate)




/

-

H napoucia 0§vwv avOpakiKwv LOVTIwvV e€oudetepwVvel TRV ofuTnTA
koBuotepwvtag TNV ELPAVION TOU KAHUOTOU.

J

-

-

AU&énon tn¢ anddoonc oe aywvioporta ditdpketac 1-3 Asmrd (mov otnpilovrat
MPWTAPXLKA 0TO CUOTNHA TOU YOAOKTLKOU 0EE0C yLOL TTOLPAY WY EVEPYELAG).

\

-

/

-

Aocoloyia: 0,3yp/kKlA6 cwu. Bapoug, 1-3 wpeC pLv Tov aywva.

-

-

FaotpevtePLKEC SLatapaxEg (Epnetol, SLApPOLEC).

/

Auénpévn npoocAndn vatpiov.

-
/

AN

Agv daiveton va euvoel Toug/Tic Tod00daLPLOTEC/OTPLEC

Journal of Strength & Conditioning
Research, 2012, 26, 1975-1983



Au€énon tng Suvaunc (Supplements
for strength and power)

-

Kpeartivn

-

Beta-hydroxy-B-methylbutyrate (HMB)

-

Mpwtoyoa

-

XpwLo

-

Baplo

S




NPQTEINEZ

ZTOXEVOUV OTNV &N oG NG HUIKY G Hadag Kat TngG SUVOUNG TOU
aOANTY.
Xpnoipomolovvrat o€ aBArjpata SUvapng kot o€ aBArjpota

OVTOXY|G WG HEOCO NTIOKOTAOTAONG TG TIPWTELVNG TTOU
KOTOVOAWVETOL KATA TN SLAPKELX TG AOKNOT|G.

Podnua, okovn, TapmAETR, paBdot, yamia.

MepLEyovv mpwteiveg YNNG BloAoyikrig agiog wikng 1) PuUTIKTG
TIPOEAEVOT|G.

Aocoloyio: 1.6yp/KIAG cwi. Bap.

H uttepkatavaAwon mpwtelvwy eniBapuvel TOUug VEPPOUG KOl TO
Nrop Kotd tn Stadikacio artoBoArig Toug. AUEAVEL TOV KivOuvo
EKONAWONG KAPOLOYYELOXKWV VOOT|LATWYV, UTIEPTOOT)G KO
OPLOMEVWV HOPPWV KOPKIVOU.

H amofBoAn peyaAng moooétntag alwtov, cuEAVEL TOV Kivouvo
apuSATWONG KOl TIAPAAANANG aTtWAELNG (W TOV.



AIAKAAAIZMENA AMINO=EA

A€gukKivn, LlooAgukivn kot BaAivn (€youv
StakAadLopEvn AL pPIKN dALOLO Q)

NaiCouv 13LaiTEPO POAO OTO HUIKO PETAPBOALOMO Kat
XPTMOLLOTIOLOVVTOL OOV TINYT EVEPYELAG OTAV TO
MULKO YAUKOYOVO e€EQVTAELTOL.

Npootatevel T dlaoTaOT KO KATAOTPODT) TWV
MUKWV TIPWTEIVWV.

H tpocAnyn toug KaBuoTePEL TOV «KEVTPLKO
KOLOLTO®.



Anaxhadwopéva
aprvoféa (Branched
chain amine adlds)

Augvoun Ty i i,
UEIEVOUY T0 Ao oy
kodhaK ipa

Bk o0y I aaANTIKG
amodoar).

Bekmiwooy T dpetn Tuv
MALKH LY,

BonBodv T VOrTIKEC AETDUp-

WEC OF OIEEVELL [IE IMITIEEC
QOBEVEIEC.

NR

NR

Ov B dvig Tww 20qr pmopel va mpo-
KOAZOOUV YOOTPEVTERIKG MpofhnuaTa,
KOTILNIT) K01 PLERDaT] TNC OO

Mnopel va encyiaouy TV Tapayuy
WODUAINT)C I VO MPOKOAEGOUY Mpo-
fhnpoma oF Ogow, akokoudolv qap-

[MIKEUTIET @yuyT] Y10 TV OVTHIETIOMOT
Tou Slag.

o amoaedry v amd aodevEC (12 Al-
otpogiEr Midya Ixkdpuvon (ALS)




APT'ININH, AYZINH, OPNIOINH

Au¢Aavouv tnv EKKpLon avénTikng oppovne, Le emakoAovbo
TNV avénon tng MUikNC padag kot tng duvounc.

Au¢Aavouv tnv EKKpLon Tn¢ WoouAivnc.

avénon TNC EKKPLONG TNC avéNTLKNC OPHOVNC.

|

Aev £Xouv gpyoyovo dpaon




HMVIB

(B-ubpotu B-peBUAO Boutuplko o)

p
Noparnpoiov tou petaBoAlopol TnG AsukKivng

N

/ 4 14 I I
Epmoobilel tov KataBoALoLO TOU HULKOU LOTOU OTN
SLApKeELOC TNC AOKNONC;

N

N\

-
0.2-0.4yp/nNUEPO mmmmmd 1,5-3yp/NUEPQL

AN

o
-

AN

Au&aveL TN LUK Halo, LELWVEL TO CWHATLKO ALOC,

auEAVeL TN ULk duvapn
N




AUTO TO ATOTEAECUA UTTOPEL va odelAETAL O AvO.OTOAN TNG
OUGOTOANG TTOU TIPOKAAELTAL IO TNV MPWTEOAUON

BpaxumnpoBeoun npooAnyn HMB (1-8 eBdopadec) dev
doaivetol var €XEL OTIOLECONTIOTE APVNTLKEC TIAPEVEPYELEC AAAL
SEV UTIAPYOUV OTOLYELOL OYXETIKA ETILITTWOELC KOl TIOPEVEPYELEC
LLE TNV HakpornpoBeoun xpnon (> 8 eBdopadwv)

Ta oUVOALKA aTtOSELKTLKA OoToLXELL UTTEP TOU Tou HMB €ivall
aduvapa Kal eplocotepa SedopEva Ao aveEaptnTa
gpyoaotApla amattouvTaL.

Sports Medicine, 2013, 43, 367-384, Journal of Strength & Conditioning Research, 2014 doi: 10.1519/JSC.0000000000000



XPQMIO

To xpwHLo givarl SLOOEGLO GTO EUTIOPLO UE TN Hopd aAdTWV.

MBavoAoyeitat 0tL cuvteAei otnv avénon tn¢ avaBoAlkic Lkavatntog LWooUuAivng,
avéavovtag tn HUikn palo, HElwvovtag tn Stdomoon TG HUIKNAG TPWTELVNG Kot
avéavovtag tnv NPwIeivoocuvOeon.

ABANTEC avtoxng.

Aoocoloyia: 200-400ug yio olpKeTEC BSoAdeg (50-200 pg dev mpokaAouv npofAnpota
vyeiag).

O neploootepec peAEteg dev unootnpilouv TNV Epyoyovo dpaon tou.



Boplo

Elval StaBeoipo pe tn popdn aAatwyv

Au&AveL TNV TEOTOOTEPOVN 0pPOU.

Qotooo, autn N Bewpla Baoclotnke og Epguva e NALKLWLEVEC
YUVOLKEC Kal Ttpodavwe Oev €xel ebapuoyr o€ LYLEiC aBANnTEC.

H €peuva eival meploplopevn, aAAd 6V €XEL TEKUNPLWOEL N
avafoAlkn tou enidpaon




[TpwTtoyaAa (Colostrum)

e I
H IGF-1 (Zwpatopedivn C, 1 aAAwwg Avuéntikog Napayovrag Opotalwv otnv lvooulivn-1,

Insulin-Like Growth Factor-1, IGF-1) oto mpwtoyaAa avéavel tnv npocAnyn tng YAukolng
ktou alipato¢ Kot SLEVKOAUVEL TNV petadopa tng YAUKOING OTOUG HUEG

/
Moadi pe au§ntikeg oppoveg, n IGF-1 emPBpaduvel eniong tov pudbuo Sidomacn Twv
NPEWTEIVWV (HeTaBoALoO) o epdaviletal HeETA Ano pLa £€VTovn mPonovnon.

J
N

-

/
EmttoyUveL Tnv mMPpWTEIVIKA oUVOeon, YEYOVOG ToU odnyel og av§non tng LUikAG palog
Xwpic avénon tou anodnkevpévou Atroug.

AN

U\

-

;
To mpwtoyala BeAtiwvel TV anoppodpnon kot adopoiwon Twv BPENTIKWY OVUCLWV, N
onoia odnyei o€ BeAtlwpéva enineda evépyeLag Kat thv anodoon.

-
-

Mewwvel Tnv evacOnoia ot Aolpwéels (evioxuon avoocomotntikou)

-

U\
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The effect of bovine colostrum usage on serum immunoglobulins and protein
levels in soccer players

Ali Osman Kivrak ** and Giirkan Ucar 2
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Food Hvgiene and Iechmology, Selcuk University, Konva, Turkey. *e-mail: aokivrak@selcuk.edu.ir

Receved 11 Ociober 2013, accepted 14 January 2014.
Abstract

This study was done to research the effect of bovine colostrum usage on serum immunoglobulins and protein levels in soccer players. Twenty-four
male soccer plavers participated in this study. The soccer players were classified into two groups including 12 plavers for a control group and 12
plavers for an experimental group. By taking blood samples from the sportsmen three times on days of the research (0® day, 30® day and 60% day)
and using standard methods. serum immunoglobulins (IgG IgA. IeM. IgE) and proteins (albumin. globulin, total protein) were analysed. When the
results of the study were reviewed, any increase was found in average amounts of IgG. IgA. IeE. Moreover. it was observed that there were some
differences in IgE amounts. albumin levels. globulin amounts. and total protein levels between the experimental and control groups when using colostrum
at the level of P < 0.05. As a result. it was stated that researches would be appropriate when considering the criteria such as immunity. regeneration.
and performance of sportsmen in particular at different sports branches and in various age groups. It was also considered that sportsmen would be
benefited from the ideal characteristics of colostrum at a maximum level, and thus colostrum would lead to increase in sUCCess.




H epeuva elyveL OTL TO MPWTOYAAQ UTTOPEL
va 0ONnNynoEL O€:

( )
Av&non SUvauNC Kal aAVToxng

- /
AUEnon TG AATING LULKNG padag

. .
Meilwon tou Autwbdn Lotou

- /
Evioxuon avooomolntikou cUCTAMATOC

- {
Melwon Tou XpOVvo amoKATAOTAONC LETA ATO TIPOTIOVNOoN KEYAANC EVTAONC

- /
Melwon Tou xpovou eMoVAWONC LETA OO TPOLULATIOUO

- /

Opwc akopa 6gv eival Loyupa TeKUNPLWHEVN N dpaon Tou
\_ J

have not been evaluated by the Food Kellv. G S. "Bovi lost _ .
and Drug Administration (FDA). These products are not elly, Loregory . "bovine colostrums. a review

intended to diagnose, treat, cure or prevent any disease of clinical uses.” Alternative Medicine Review,
2002



Mpootaocia ootwv/apBpwoelc (Supplements for bone
and joint health)

MeBuAoouvAdpovulpebavio (Methylsulfonylmethane — MSM)

Auvkolapivn

Xovopoitivn

Brtapivn C

AeV QAIVETOL VO HPOUV EVEPVETIKO OE UYLEiC adANTEC /TPLE




Xowbpoitivn «  Avaxopilsn amo Tov mova 1? Mnmopel va mpokakios  EMrRQOTPIED
(Chondroftin sulfate) | ) ooTecapBpmbac. w0, vaumio, Gdppoea, SuokovGTITI.
«  [pooTaTslel TOG TEVOVTE] NR Mnopei vo EmBEVEos TO GUUITERaTa
K TIC apBpoa amd adkn- dofyuamog.
TIKOUC TPOURATICO0E.
NO amoq@edyETol amd AvBpEC oD £xDI
kapkivo Too mpootdrn 6 SampExow
I AG KivGURO Y10 mpoaTdm).
Muolapivn «  AwaKoupila and Toy mavo —* [poépyeTal amd T OOTPEKDEISH, OU-
(Glucosamine) TN DoTE0appimbad ota VETC Eival mBavr) kamow ahhepyin
YOV, TOUC YOPODG k4. VTG paoT).

TE TPIETEIC [pehETeC, Bev spgavioTmim
O0BapE; MOPEVEDYEIEC.

Ov SuaBmrwni Ga mpEmel wa mapaKokoo-
Bo0v T emimeda g yhord{ne ato aipa.

EXEl avapepel mwg N yAuko{asivr enn-
peG{El 1o Emimeda ¢ yAkadn:.




Melwon cwpatikol Bapouc/AmouC (sUPPLEMENTS
FOR WEIGHT REDUCTION)

L kapvitivn
Yohimbine

Garcinia cambogia

Raspberry Ketones

Aukopoavvavn (Glucomannan)

2ulevypevo Avelaiko O€L (Conjugated Linoleic Acid (CLA)

J Obes. 2013; 2013: 610908



Indeuypévo MvokEi-
Ko o€ ((LA)

BonBda arov EAsyo Tou
Bapouc.

Evaayiel ) Aermoupyia Tou
VORI AT

NMpokapfdve Tov Kapkivo.
MEIDVEL TOV KiVBUVD Kaphia-
KT)C maBnam.

BERTMOVEN IV v @ty
yAukG{.

1?

NR

Asv Eyouv Samorwlel cofopéc am-
TITWOEL, O BPOUNPOVIEC BEAETEC.

J'.l'l_nupE[ VO MpOROAEGEL YOOTREVTEDL-
KE( EVOXM0aC GmwC diappow, vauria,
UGapi KompEeD Kol Suomapia.

H edmiaarn sfval smiong mea
MOEVEPYEID.

Mnopel va auefoa Y avTigTacn omy
WOOUAIVT] OF GTOR J5 KEVIQIKT) TKU-
oapxia ) Safim.




Nutrients 2013, 5, 509-524; doi:10.3390/m3020509

nutrients

ISSN 2072-6643
www.mdpi com/jonmal ‘mtrients

Review
Do Fat Supplements Increase Physical Performance? Table 2. Effects of CLA supplementation associated with exercise.
Filippo Macaluse, Rosarie Barone, Patrizia Catanese, Francesco Carini, Luigi R Refarence Stady Participants Exercice Time Msin omtoome
Felicia Farina and Valentina Di Felice = Desizn (N, sex) mmm (CLY) - .
ctar[14] DR-D He:_a.lmj. Anuse El'i.'h.bll: ot G4days = Noeffect: ma'g,a— expendinmre,
(17, F) (walking) (3 ziday) FEF, Fat oxidation
sder et al. [24] DBp Bodytmilders Facistance E@g 4wmeks  » Mo Effect Baody composition, bone
(23, M) (not supervized) (6giday)  density, smength
Piryzically active Foufine raining 12 wesks } .
Lambert arail [25] D-B-P » Mo effect: Body compositon, REE.

(25, M;37,F)  (motsupervised) (3.9 giday)
Phyzically active Fesistance maiming + 3 weeks  » No effect: Body composition;
(10, D) Arute resistance bowt (6 g'day) e« Skight increase total testosterone
Piyzically active 50 mun (3 day'week) 1Iwesks -« Improve: Body comppositon,
(10, M: 10, F) Smemnous exercise (LB giday)  endurance performance

Macdwo et al [26] D-B-P-C

Thom & al. [27] DR D

Colskoghu et al. [2§] D-R-P-C Healthy 30 n:|i|1-[.3 'i'I‘-“il-i!El} ﬁwe-ets « Tmprove: Body composition,
G4.5) Asrobicexercise  (3.6giday)  endunce performance
Pinkoski & al [29 D-B-P HEﬂ.lﬂl}' o0 I]:I:I.Il{]- 'ja-f'rm} T weeks  Body .
al [29] = 7.5 ] . (5 iday) Improve: Body composition

On the other hand. fat supplement side-effects have never been demonstrated and documented. If
tat supplements induce an increase in blood testosterone. this may have an effect on several other
tissues. among which include stem or progenitor cells [70]. Testosterone has been reported to have a
pro-survival and growth-stimulatory effect on mature progenitor cells [71] or a negative effect on the
cardiovascular system down-regulating signal transducer and activator of transcription 3 (STAT3) and
suppressor of cytokine signaling 3 (SOCS3) expression during acute ischemia and reperfusion [72].
Hence. indirectly. fat supplements may have an effect on cardiac progenitor cells which are
fundamental during heart development [73.74]. myocardium homeostasis and myocardium
regeneration [ 75]. This consideration is very important taking into account that cardiovascular diseases

are the leading causes of death among athletes [76].




[ANOYTAMINH

H yAoutapivn AciToupyei oav kaloigo yia Ta
KUTTApd TOU avooomoinTikoU oUOTAHATOC.

Yrepmponovnon = Heiwon Twv emiTEdwvV
vAoutapivng.

O1 nepioooTepec HEAETEC dev umooTnpilouv Thv
gEpyoyovo dpaon TnG.

To mio wAoUolo apivoU oTto wAdopa, ouvTiOetal oTo
HUIKO 10TO Kal gival onpavrike, He Tnv aAavivn, yia
TNV amopdakpuvon Twv dgivooHadwyv and To HU



ANTIO=EIAQTIKA

AokopPiko of0, BiTpiveg A kai E, To Se, Cu, Zn, Mg
Kal To ouvévlupo Q, P-KapoTévio.

TTpooTareUouv Ta HUIKA KUTTAPA ATO TNV KATAOTPOWIKNA
dpaon Twv eAcuBépwyv piIlwy, wou mapdayovrai otav o
pubuoc mpooAnyn ofuyovou auaverair kara tn didpKeld
Tng aocknonc. O PaBuoc Tnc mapaywyng Twv €.p. eivai
avaAoyo¢ He Tn OI1dpKEIa KAl TRV évradon ThG Aoknong.

O1 neploooTepec HEAETEC Oev umooTnpilouv TV
gEpyoyovo dOpaon Tou.



Baouukd MoAToc
(Royal Jeily)

BEATWIVE TO OWDOOmOINTIEDG
OROTIyML.

EUPBAMMEL OTRV UYERE TN
BEpdadc.

BEATMOVE TIV QVTORT], [REIG-
VEL TV KIOM ).

MEIEVEL TOBC OV TOU

MPOEPUNYODPOTEDD auvEpG-
pow.

BEATMOVE TIV MVEUIATIET
UVERD KOL T W LsFTIKEC
ADMMNYIEC.

NR

NR

NR

NR

NR

Asy ouoTivVETIN (GE dTopa pE AcBpa 1
VEVETIED mpodidBeon yua arkepyieg.

Inpsissomn: O sfuneog kom oepifog Paobaeds
mokTo] SEv shem yEAN ({Eke), okl pua ouvoio now
NApAYETA OM3 T, EPFATPLE] HENIDDEC i v Bpé -
Wpou o] feamiIDOE] PENIDDEL.

ALOE vera

Bitapiveg C, K, Ca, Mg kai Fe
Kapid suepyeTiknh dpdon

BAZIAIKOZ roatoz

Kapid suepyeTikn dpdon

TZINZENIK

IMeviké TOVWTIKO
Kapid suepyeTikn dpdon




INOZINH

AAKOOA amod gutad
Ocewpeital 0TI au€dvel Thv avToxn Kai Tn duvapn

XpnoiyoToigitTal oe HeYdAeC TOOOTNTEC Yyid vd KaAUuyel Thv
KaTavaAwon oTepoEIdWwY

AEKIOINH

Eivar pwogoAitidio Kai ouvTiOeTal aTov opyaviopo

TTepiéxel PWoPopo Kdl xoAivn (akeTUAOXOAIVN-
veupodiaPpiPacTig)

TTioTeUeTal OTI peiwvel 1a emimedda TNG X0AnNOTEPOANG KAl TWV
TPIYAUKEPIOiWV.

Aev éxouv TekpunpiwOei o1 10XUpIOoWoi yid Th dpdon Tnc.



MAI'IA MITYPAZ

TTepiéxel PiTapiveg, TpwWTEIVEC, IXVOOTOIXEIA Kal
VOUKAETKA o éa.

n-3 NITTAPA O=EA

TToAuakopeaTa Aitapd of éa
OceTIKA eTidpdon oTa AiTtidid Tou dipddTocg

AOEgnon Tng HUTKAG pddag (dieyveipel TNV €KKpIon AUENTIKAG
opHOVNC), au&non TNC avtToxXng, KapdloTTPOOTATEUTIKA
dpdon.

MTmopoUv va evowparoBouv oth pepppavn Twy
epUBpoKUTTAPWY, KAvovTag To AiyoTepo 1EWAeC, PonBd oTh
POH TOU aipaTog

TTpoooxn otn dogoAoyia

Aev éxouv gpyoyodva dpdon



Impouhive yaka-
{ompdovo wlu

green algae)

EvemyiEl TO aeDoomoun g
COaTNUO.

MERDVEL TV ¥ORNTTEDIVI).
MEMDNE TOV KIVEUYD KIKRDL

Bekmiave T yein Twy
EVTEPIA.

E'r[;rrEilmmn JIE RGN oW
papou.

NR

NR
NR

NR

NR

(O comosAEnaTId ¥OpTOQayL 6 B EMpe-
E W Bai{ovral o ampoukiva W ano-
KAENOTIKT) MITyT) Ty, Brrapivig Bz,

Aev UMGPROUV POKPOXPOVIEC EDEUVEC
mow Wa EmBspamvouy TNV aopdiend
. ompoukivag, ahdd KoTOvOADVET!
YOO OUDVEC PE EMGNIOTEC OVOPOPET OF
GIMFIEEVE L EMIMTTTEL.

hBavGY wa Eival [RoNTET amo [Epo-
Fra 1) fapea pevakia.

ATBEVEIC mow Moy amd qAmvUkKE-
TOVOUPLD TPEMEL vO TNV amOPETOUY
Adyw mBavic TEMEKTIKGTITO 0 Gat-
vulakavive.



AexiBivn/yokivn
(Lecithine/Choline)

BEATMOVE! TV OVTON T TV
daEnon.

BLEATWOVEL TI) YWD OTIKT
EMBOOT oY e vOnD
AdTxdpep.

BLERTMUVEL TH) VT T
OUYKEVT T

BEATMIVE! TV UyElD TOW
A0,

1?

1?

1?

(. Avamepo Aved Emimeba Mpdakmlmg
Uy opioBel 10 3.5q7 yoN/Maéoa o
EVTIACEC A 19 T Kim dvia,

HMEC MOpEVEPYELEC OUNVGEOVTOI JIE JIE-
yahe Goaew; (20gr) t'ﬂ'_lﬁﬂ: YOOTPEVTE-
UKD GO, QEPATEND oipwy Kl
Mdppoin.

H mkeova{ovon ¥oAlvn(==20qr) pmops
W TIPOEEVTTEL [0 [0 pa61a Papiod.

H QUVEXC XProT pmopel va empedoz
TO VEUPIED COaTjpo.




Cligica! Journal of Medicine, |1:354-759
iz T01 Lippincetl Wilkiams & Wilkins, Inc., Philadelphia

Analysis of Over-the-Counter Dietary Supplements

*Gary A. Green, mp, TDon H. Catlin, mp, and jBorislay Starcevic, ms

*Department of Famity Medicine, Division of Sports Medicine, University of California at Loz Angeles; fDepartment of
Molecwlar and Medical Pharmacology, Depanment of Medicine, University of California at Los Angeles; and JUCLA Clvmpic
Amalvtical Laboratory, Los Angeles, Califormia, USA.

Objective: To determine if sterodds containing over-the-
counter {OTC) dietary supplements conform to the labeling
reguirements of the 1994 Dietary Supplement Health and Edo-
cation Act {DSHEA).

Design: 12 brands of OTC supplements containing 8 differ-
ent steroids were randomly selected for purchase in stores that
cater to athletes. There are two andmostenediones (4- and 5-an-
drostene-3,17-dione). two androstenediols (4- and S-andros-
tene-3@. 17R-diol). and 4 more are 19-nor cogeners | 19-nor-4-
and S-androstene-3.17-dione and 19-nor-4- and 5-androstene-
3B, 17p-diol).

Main Outcome Measores: 12 brands of OTC anabolic—
androgenic supplements were analyzed by high-pressure liquid
chromatography.

Hesults: We found that 11 of 12 brands tested did not meet
the labeling requiremends set out in the 1994 Dictary Supple-
ment Health and Education Act. One brand contained 10 mg of

testosterone, a controlled steroid, ancther contained 77% more
than the label stated. and 11 of 12 contained less than the
amount stated on the label.

Conclusions: These mislabeling problems show that the la-
bels of the dietary sieroid supplements studied berein cannot be
trusted for content and purity information. In addition, many
sporl organizations prohibit OTC steroids; thus, athletes who
use them are at risk for positive urine test results. In this aricle
we provide the details of the analyses. a summary of the sbe-
roids by name and sirecture, and information on the natwre of
the positive test resulis. Athletes and their physicians need this
information becanse of the potential medical consequences and
positive urine test resulis.

Key Words: Androstenedione— 1 9-MNorandrostened ione—
Drug testing—Sport.

Clin J Sport Med 2001;11:254-259.
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Dietary supplements for football

P. HESPEL', R. ]. MAUGHAN?, & P. L. GREENHAFF’

Table I. Supplements that work in some exercise situations.

Supplement Ergogenic or health effects Physiological mechanisms linked to the observed effects
Amino acids/protein Increases muscle volume/fat-free mass Stimulates muscle amino acid uptake
hydrolysate/protein® Stimulates recovery from exercise Stimulates muscle protein synthesis

Stimulates insulin release
Stimulates muscle glyvcogen resynthesis

Caffeine Enhances endurance performance Stimulates lipolysis and muscle fat oxidation rate
Stimulates reaction time, mental alertness, Stimulates exogenous carbohydrate oxidation
and visual information processing Increases heart rate

Psychostimulatory action

Carbohydrates® Enhance endurance performance Stimulates and maintains muscle carbohydrate oxidation
Stmulates recovery from exercise Prevents hypoglvcaemia
Stimulates muscle glycogen resynthesis
Stimulates insulin release
Increases endurance training workload
Inhibits muscle protein degradation

Creatine Stimulates muscle strength and power Increases muscle creatine content
Increases muscle volume/fat-free mass Facilitates muscle phosphocreatine resynthesis
Sumulates recovery from exercise Shortens muscle relaxaton time

Increases resistance training workload
Stimulates muscle glycogen resynthesis

Ephedra® Facilitates short-term weight loss Stimulates sympathetic nervous system
Enhances resting energy expenditure

“For details on this category of supplements, see Hawley er al. (2006).
PFor details on this category of supplements, see Burke er al. (2006), Shirreffs er al. (2006), and Williams and Serratosa (2006).
“This supplement is on the list of substances banned by WADA.



Table II. Supplements that may work in some exercise situations.®

Supplement

FErgogenic or health effects claimed

Proposed physiological mechanisms
linked to the effects claimed

Antoxidants

Beta-hydroxy-f-methylbutyrate

Glucosamine

Vitamin C

Prevents muscle damage

Stmulates muscle strength and power
Increases muscle volume/fat-free mass

Alleviates joint pain
Reduces symptoms of osteoarthritis

Stumulates the immune system

FEnhances defence against formation of reactive
oxygen species in contracting muscles

Inhibits contraction-induced muscle cell degradation

Stimulates the formation of bone cartilage

Somulates the actvity of neutrophils, monocytes,
and lymphocytes

*The available literature is inconclusive in supporting a possible “ergogenic™ action in healthy individuals. Further studies are warranted.



J Appl Physial 94: 651-659, 2003.
First published October 25, 2002; 10.1152fapplphy=iol. 00755, 2002,

Effect of dietary supplements on lean mass and
strength gains with resistance exercise: a meta-analysis

STEVEN L. NISSEN! AND RICK L. SHARP?

Nissen, Steven L., and Rick L. Sharp. Effect of dietary
supplements on lean mass and strength gains with resis-
tance exercize: a meta-analysis. J Appl Physiol 94: 651-659,
2003. First published October 25, 2002; 10.1152fjappl-
physiol. 00755.2002.—The purpose of this study was to quan-
tify which dietary supplements augment lean mass and
strength gains during resistance training. Peer-reviewed
studiez between the years 1967 and 2001 were included in
the analysis if they met a predetermined set of experimental
criteria, among which were at least 3-wk duration and resis-
tance-training 2 or more times a week. Lean mass and
strength were normalized for meta-analysis by conversion to
percent change per week and by calculating the effect size for
each variable. Of the 250 supplements examined, only & had
more than 2 studies that met the criteria for inclusion in the
meta-analysis. Creatine and pB-hydroxy-B-methylbutyrate
(HMB) were found to significantly increase net lean mass
gains of 0.36 and 0.28%/wk and strength gains of 1.09 and
1.40%Mwk (P <= 0.05), respectively. Chromium, dehydroepi-
androsterone, androstenedione, and protein did not signifi-
cantly affect lean gain or strength. In conclusion, two sup-
plements, creatine and HMB, have data supporting their use
to augment lean mass and strength gains with resistance
training.



Vitamin and mineral supplementation: effect on the
running performance of trained athletes’>

Lindsay M Weight, MS(Med); Kathryn H Myburgh, BSc; and Timothy D Noakes, MD

ABSTRACT  There is limited scientific justification for the widespread use of vitamin and
mineral supplements by athletes. We used a 9-mo, placebo-controlled crossover study design
to determine whether a multivitamin and mineral supplement influenced the athletic performance
of 30 competitive male athletes. At 0, 3, 6, and 9 mo the runners performed a progressive
treadmill test to volitional exhaustion for measurement of maximal oxygen consumption, peak
running speed, blood lactate turnpoint, and peak postexercise blood lactate level. Running time
in a 15 km time trial was also measured. None of these variables was influenced by 3 mo of
active supplementation. We conclude that 3 mo of multivitamin and mineral supplementation
was without any measurable ergogenic effect. Am J Clin Nutr 1988,47:192-5.



Effects of Chromium Supplementation
on Glycogen Synthesis after
High-Intensity Exercise

JEFF 8. VOLEK', RICARDO SILVESTRE!, JOHN P. KIRWANZ, MATTHEW J. SHARMAN'?,
DANIEL A. JUDELSON', BARRY A. SPIERING', JAKOB L. VINGREN', CARL M. MARESH',
JACI L. VANHEEST!, and WILLIAM J. KRAEMER"

'Human Performance Laboratory, Department of Kinesiology, University of Connecticut, Storrs, CT; Depanm{:nt.s of
Gastroenterelogy and Pathobiology, Lerner Research Institute, Cleveland Clinic, Cleveland, OH: and *School of Exercise,
Biomedical and Health Sciences, Edith Cowan University, Joondalup, AUSTRALIA

ABSTRACT

YOLEK. L 5. R. SILVESTRE, 1. P. KIRWAN, M. I. SHARMAN, D. A. JUDELSON, B. A. SPIERING, 1. L. VINGREN, C. M.
MARESH, J. L. VANHEEST, and W. J. KRAEMER. Effects of Chromium Supplementation on Glycogen Synthesis after High-
Intensity Exercise. Med. Sci. Sports Exerc., Vol. 38, No. 12, pp. 2102-2109, 2006. Purpose: Chromium enhances jnsulin signaling
and insulin-mediated glucose uptake in culured cells. We investigated the effect of chromium on glycogen synthesis and insulin
signaling in humans. Methods: Sixteen overweight men (BMI = 31.1 + 3.0 kem ™ %) were randomly assigned to supplement with
600 pgd ' chromiuvm®” as picolinate (Cr: N = 8) or a placebo (P1; N = B), After 4 wk of supplementation, subjects performed a
supramaximal bout of cycling exercise to deplete muscle glycogen, which was followed by high-glycemnic carbohydrate feedings
for the next 24 h. Muscle biopsies were obtained at rest, immediately after exercise, and 2 and 24 h after exercise, Resulis: Elevations
in glucose and insulin during recovery were not differcnt, but the lactate response was significantly higher in Cr. There was a
significant depletion in glycogen immediately after exercise, an increase at 2 b, and a further increase above rest at 24 h (P < 0.05).
The rate of glycogen synthesis doring the 2 h afier exercise was not different between groups (Cr; 258 + 8.0 and F1: 171 £
4.7 mmolkg “h™"). Glycogen synthase activity was significantly increased immediately after exercise in both grovps. Muscle
phosphatidylinositol 3-kinase (P 3-kinase) activity decreased immediately afier exercise and increased at 2 h {F < 0.05), with a trend
for a lower PI 3-kinase response in Cr (P = (L08). Conclusions: Chromium supplementation did not augment glycogen synthesis
during recovery from high-intensity exercise and high-carbohydrate feeding, although there was a trend for lower PI 3-kinase activity.
Key Words: PHOSPHATIDYLINOSITOL 3-KINASE, GLYCOGEN, CHROMIUM PICOLINATE, EXERCISE, INSULIN
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Nutritional supplementation habits and perceptions of elite athletes
within a state-based sporting institute

B.J. Dascombe ®*, M. Karunaratna®, J. Cartoon®, B. Fergie®, C. Goodman *¢
274-280 (March 2010

The purpose of this mvestigation was to examine the nutritional supplement intake of athletes from a state-based sports institute. Athletes
(n="72) from seven sports (kayaking, field hockey, rowing, waterpolo, swimming, athletics and netball) completed a questionnaire detailing
their daily usage and rationale therefore. The large majority (63/72; 87.5 £ 12.5%) of surveyed athletes reported using nutritional supplements,
with no difference between fehmle (31/36; 86.1 £ 13.9%) and male (32/36; 88.9 £ 11.1%) athletes. Kayakers (6.0 £2.9) consumed a higher
number of nutritional supplements than swimmers (4 +2.2), field hockey (1.5 £ 1.0), rowing (2.4 = 1.4), waterpolo (2.3 £2.4). athletics
(2.5 1.9) and netball (1.74 1.0) athletes. The athletes believed that nutritional supplements are related to performance enhancements
(47/72; 63.3%), positive doping results (43/72; 62.3%), and that heavy training increases supplement requirements (47/72; 63.3%). The
cohort was equivocal as to their health risks (40/72; 33.6%) or their need with a balanced diet (38/72; 52.8%). The most popular supplements
were minerals (33/72; 45.8%), vitamins (31/72; 43.1%), other (23/72; 31.9%), won (22/72; 30.6%), caffeine (16/72; 22.2%), protein (12/72;
16.7%), protein—carbohydrate mix (10/72; 13.9%), creatine (9/72; 12.3%) and glucosamine (3/72; 4.2%). The majority of supplementing
athletes (n=063) did not know their supplements active ingredient (39/63; 61.9%), side effects (36/63; 37.1%) or mechanism of action (34/63;
34.0%) and admitted to wanting additional information (36/63; 57.0%). Only half of the athletes knew the recommended supplement dosages
(33/63;52.4%). The performance enhancing perception may explain the large proportion of athletes that reported using nutritional supplements,
despite over half of the athletes believing that supplements are not required with a balanced diet and can cause positive doping violations,



The use of medication and nutritional supplements
during FIFA World Cups 2002 and 2006

P Tscholl, A Junge, J Dvorak

Table 1 Number of players with reported medication and use of
nutritional supplements

WC 2002 WC 2006

No. of players No. of players

During During

Per match tournament Per match tournament

(n=2944) (%) (n=736) (%) (n=2944) (%) (n= T736) (%)
Any medication 1335 (45.3) 500 (67.9) 1257 (42.7) 508 (69.0)
NSAIDs 960 (32.6) 403 (54.8) 855 (29.0) 399 (54.2)
Injections™ 120 (4.1) 17 (10.5) 103 {3.5) 58 (7.9)
Analgesics 131 (4.4) 91 (12.4) 108 {3.7) 83 (11.3)
[;-2-Agonists 34 (1.2) 8 (1.1 31 {11 12 (1.6}
Antihistamines 60 (2.0) 43 (5.8) 106 {3.6) 55 (7.5)
Any 925 (31.4) 314 (42.7) 1041 (35.4) 317 (43.)
supplement
Any substance 1809 (61.4) 582 (79.1) 1868 (63.5) 600 (81.5)

*Corticosteroid and local anaesthetic injections only.

Yitamins
Minarals
Creatine
L-carnitine

Herbal and homeopathic

Amino acids N
Others®

Br J Sports Med 2008;42:725-730.
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Figure 2 Reported use of nutntional supplements during FIFA World
Cup 2002 and 2006. *Antioxidants, caffeine, Col10, essential fatty
acids, taurine and others.
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Arginine and Citrulline Supplementation in Sports and Exercise: Ergogenic
Nutrients?

Sureda A, Pons A

Lamprecht M (ed): Acute Topics in Sport Nutrition. Med Sport Sci. Basel, Karger,
2012, vol 59, pp 18-28 (DOI: 10.1159/000341937)

Dietary I-citrulline malate supplements may increase levels of nitric oxide (NO) metabolites, although this response
has not been related to an improvement in athletic performance. NO plays an important role in many functions in
he body regulating vasodilatation, blood flow, mitochondrial respiration and platelet function. |I-Arginine is the
main precursor of NO via nitric oxide synthase (NOS) activity. Additionally, I-citrulline has been indicated to be a
second NO donor in the NOS-dependent pathway, since it can be converted to I-arginine. The importance of I-
itrulline as an ergogenic support derives from the fact that I-citrulline is not subject to pre-systemic elimination

and, consequently, could be a more efficient way to elevate extracellular levels of I-arginine by itself. I-Citrulline
malate can develop beneficial effects on the elimination of NH; in the course of recovery from exhaustive muscular
exercise and also as an effective precursor of I-arginine and creatine. Dietary supplementation with I-citrulline
alone does not improve exercise performance. The ergogenic response of I-citrulline or I-arginine supplements
depends on the training status of the subjects. Studies involving untrained or moderately healthy subjects showed
hat NO donors could improve tolerance to aerobic and anaerobic exercise. However, when highly-trained subjects
ere supplemented, no positive effect on performance was indicated.




The Use of Drugs and Nutritional
Supplements in Top-Level Track
and Field Athletes

Philippe Tscholl, *T ,MD, Juan M. Alonso, *# MD, Gabriel Dollé,* MD, Astrid Junge,™ PhD,

and Jiri Dvnral-( ™MD

From the 'Fédération Internationale de Football Association (FIFA) Memcaf Assessment and
Research Centre (F-MARC), Schulthess Kiink, Zurich, Switzeriand, the *International
Association of Athletics Federations, MGHEEG the MEJHEEH DEPQ.FTH’J‘-EHI .F?D}"E.f SPEH.I'SH
Athletics Federation, Madrid, Spain, the ISchulthess Clinic, Zurich, Switzeriand, and "FIFA,
Zurich, Switzeriand

Background: High usa of medication and nutritional supplements has been reporiad in saveral sports.

Purposea: To documant the use of prescribed medication and nutritional supplemeants in famala and male junior, youth, and adult
track and field athletes depending on their sports discipline.

Study Design: Dascriptive epidemiclogy study.

Methods: Analysis of 2 887 doping control forms undertaken during 12 Internaticnal Association of Athletics Federations World
Championships and 1 out-of-compeatitions season in track and field.

Results: Thers ware 6 523 nutritional supplemeants (1.7 per athlate) and 2 237 medications (0.8 per athlets) reportad. Monstaroidal
anti-inflammatory drugs (NSAIDs; 0.27 per athlete, n = 884), respiratony drugs (0.21 per athlete, n = 682, and alternative anal-
gesics (0,13, n = 423) were used most freqguently. Medication use increased with age (0.23 to 0.87 per athlete) and dacreased
with incraasing duration of the awant {from sprints to endurance events; 1.0 to 0.63 per athlete). African and Asian track and fiald
athletes reported using significantly fewer supplamearnts (0.85 vs 1.92 par athlets) and medications (0.41 vs 0.96 per athlata) than
athletes from other continents. The final ranking in the championships was unrelated to the quantity of reported medications or
supplemeants taken. Compared with middle-distance and long-distance runners, athletes in powear and sprint disciplinas reporied
using miore NSAIDs, creatine, and amino acids, and fewear antimicrobial agants.

Conclusion: The use of NSAIDs in frack and field is less than that reported for team-sport events. However, nutritional supple-
mants are used more than twice as often as they are in soccer and other multisport events; this inadvertently increases the risk
of positive resulis of doping tests.

Clinical Relevance: [t is assantial that an evidence-basad approach to the prescribing of meadication and nutritional supplaments
iz adopted to protect the athletes’ health and prevant them from testing positive in doping controls.

Keywords: athletics; medication; nonsteroidal anti-inflammatory drugs; nuiritional supplements; B,-agonists
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