ULUSLARARASI
SPORDA ve EGZERSIZDE
| & BESLENME KONGRESI

Sy —‘CM

e i f‘ e L v\ b
% A% /). 1%
E’fff .l' ..l'"ll‘ Q-"r; j P:,.-‘"’ I.f/f.r dfff/ J"I!IJ‘ /.-'"'H i {'::,

DB?E{&%I VE MQ
ETKILESIMLERI

Dr. Ogretim Uyesi Sevan CETIN OZBEK

Yiiksek ihtisas Universitesi Saglk Bilimleri Fakiiltesi

\\\\xx\\
DRI @

\\\\\\\\\
\1\\\\1‘\;\
AR

T A Beslenme ve Diyetetik Bolumiu
UNIVERSITESI



TANIM: SUPLEMAN NEDIR ?

* Besin Destegi (Supleman); kelime

olarak vitamin ve minerallerin
viuksek dozlara karsiik gelen
miktarlarinin hap, kapsul, surup
seklinde kullanilabilir formlaridur.

Tek, NA. Besin Destekleri Kullanilmali mi? T.C. Saghk Bakanligi Halk Sagligi Kurumu, 2012
Bonci L. Suplements: Help, Harm, or Hype? How to approach athletes. Nutrition&Ergogenic Aids, 2009
Maughan, RJ, et al. I0C consensus statement: dietary supplements and the high-performance athlete.BMJ, 2018



TANIM: ERGOJENIK DESTEK NEDIR?

* Ergojenik destekler sporcularin
enerji, performans ve toparlanmayi
arttirmak icin kullandiklari mekanik,
nutrisyonel, farmakolojik, fizyolojik ve
psikolojik araclardir.

YONTEMLERI DE
ICERMEKTE

Mekanik destekler

(spor Psikolojik
ayakkabilarindaki destekler (hipnoz)
daha uzun civiler)

Farmakolojik

Fizyolojik destekler yardimcilar
(kan dopingi) (anabolik
steroidler)

Besin takviyeleri
(kreatin)

Marcus JB, in Culinary Nutrition, 2013



“Ergojenik Destekler (ED)” ve “Besin
Takviyesi” terimleri birbirinin  yerine
kullanilsa da aralarinda bazi nuanslar
bulunmakta.

Tum ED’ler besin takviyeleridir ancak

tim takviyeler ED degildir.
(22222222222222222222227)

Lopez-Torres O, et al. Nutrients 2023, 15, 81



Dietary Supplement Health and Education Act of 1994 (DSHEA)
(Diyet Takviyesi Saglik ve Egitim Yasasi)

Besin takviyelerinin tanimlanmasi ve yasal diizenlenmesi 1994 yilinda

ABD’de FDA tarafindan yapilmistir.

1994 ABD yasasinda:

‘Saglikh  bir diyetle birlikte kullanilan ve asagidaki besin
bilesenlerinden bir veya daha fazlasini iceren titun disinda bir
arun: bir vitamin, mineral, bitki veya baska bir botanik, bir amino
asit. Toplam gunluk alimi veya bir konsantreyi, metaboliti,
bileseni, 6zutlu veya bu bilesenlerin kombinasyonlarini artirarak
insanlar tarafindan takviye amacli kullanilan bir diyet maddesi’



https://ods.od.nih.gov/About/DSHEA_Wording.aspx

KODEKS ALIMENTARUSA GORE BESIN
DESTEKLERI

I KODEKS
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Vitaminler
Mineraller

Bitkiler veya diger botanikler

Beslenmeyi desteklemek igin, toplam

A3 U5 FO0D & DRUG

Yukarida listelenen diger kategorilerden herhangi bir

diyet bileseninin bir konsantresi, metaboliti, bileseni,
ADMIN|STRATION 0zl veya kombinasyonu

* FDA, suplemanlari ilag reglilasyonlarina tabii tutmamaktadir.

* laclar pazara sunulmadan dnce giivenlik ve etkinligini kanitlamak
zorundadir.

e Suplemanlar i¢cin bu zorunlu degildir. Ancak Uretici, Urldn igin
hastaligi tedavi edici ve énleyici herhangi bir saglik iddiasini da

Ronis MJJ. Adverse effects of nutraceuticals and dietary supplements. Annu Rev Pharmacol Toxicol. 2018; 58: 583—601



Case reports (vaka raporlari)
bu konudaki ipuglaridir!!!!

Ronis MJJ. Adverse effects of nutraceuticals and dietary supplements. Annu Rev Pharmacol Toxicol. 2018; 58: 583-601



Figcure 1

these five tested in people is approved.

The Drug Discovery, Development and Approval Process

It takes 12-15 years on average for an experimental drug to travel from the lab to U.S. patients.
Only five in 5,000 compounds that enter preclinical testing make it to human testing. One of

Discovery/ Phase Phase Phase
Preclinical Testing | | ]
Years 6.5 1.5 ”. 3.5
Test Laboratory and < ﬁgat;:hl'uo ;ggel:foo :)gggr:to 2000
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Success 5.000 compounds 5 enter trials
Rate evaluated

Source: Pharmaceutical Research and Manufacturers of America, www_phrma.org
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approval marketing
process testing
required
by FDA
1
approved




Beseri tibbi tirtinler
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TURKIYE CUMHURIYETI _
TARIM VE ORMAN BAKANLIGI
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Sports & Culture

Spor tiiru ve Antrenman/ Yasla birlikte Erkeklerde Kulturel
aktivitesine performans artar kullanimi normlardan
gore degisir diizeyi daha etkilenir
arttikca yuksektir
artar

ERGQJENIK DESTEK KULLANIMI

Maughan RJ, et al. Br J Sports Med 2018;52:439-455



1. Besin eksikliklerini diizeltmek veya 6nlemek
2. Bir egzersiz sirasinda enerji ve besin 6gelerinin uygun sekilde kullanimi igin
3. Rekabet sirasinda bir performans avantaji elde etmek

4. Daha etkili bir antrenman igin (6rnegin, daha yiiksek yogunluk, daha fazla hacim), antrenmanda,
viicut kompozisyonunu optimize etme veya yaralanma ve hastalik risklerini azaltma gibi
sonuclardan dolayli olarak elde edilen bir performans artisi elde etmek

5. Maddi kazang (sponsorluk) amaciyla veya iiriinlerin licretsiz saglanmasi nedeniyle
6. ‘Her ihtimale kars!' sigorta policesi olarak

7. Diger sporcularin/yarismacilarin ek besinleri kullandigini bildikleri veya buna inandiklari icin




Suplemanlar hakkinda sormamiz gereken 5

soru’?
\o

Gilivenlik
Bu urunler icin gerek literatiir arastirmasi gerekse
pazar arastirmasinin yapilmasi ‘

Etkinlik (onerilen ergojenik destek) icin bir etki
mekanizmasina sahip mi?

Risk /Fayda analizinin yapilmasi

$

Kullanilan supleman sporcuda yasakli madde
kullanimina yol agabilir mi ? sorusunun yaniti




[ Avusturalya Spor Enstitlist suplemanlari, icerisindeki aktif maddelere gore 4 grupta kategorize etmistir. }

N
GRUBU
e Kreatin, kafein, bikarbonat, vitaminler, mineraller
e Sporcu icecekleri, gliserol vb
y,
A
GRUBU
e Glutamin, ekinezya, hidroksimetilbutirat, kolostrum, probiyotikler
e Riboz
y,
A
GRUBU
e Aminoasitler, bitkisel triinler (ginseng, sarimsak vd)
e L-karnitin, Koenzim Q-10, Vit Bizenjeksiyonlari, vitaminlerin enjeksiyon formlari
y,
N
GRUBU
Tribulus Terrestris (demir dikeni) Grinleri, androstenodion
y,

Lazic JS. Dietary supplements and medications in elite sport — polypharmacy or real need? ScandJ Med Sci Sports 2011:21: 260-267



Sports Med (2016) 46:103-123 X
DOI 10.1007/s40279-015-0387-7 CrossMark

SYSTEMATIC REVIEW

Prevalence of Dietary Supplement Use by Athletes: Systematic
Review and Meta-Analysis

Joseph J. Knapik'?? - Ryan A. Steelman?” - Sally S. Hoedebecke” -
Krista G. Austin'” + Emily K. Farina'” - Harris R. Lieberman'

 Elit sporcularin diger meslektaslarina gore suplemanlari kullanim oranlari daha yiiksek

* Cinsiyet agisindan kullanim yayginhgi benzer
« Kadin sporcular daha ¢ok Fe, erkek sporcularda ise E vitamini, protein ve kreatin kullanimi yaygin

* Arastirmalarda homojenlik olmamasi nedeniyle genelleme yapilmasinda zorlaniimis

4




Jovanov et al. Journal of the International Society of Sports Nutrition (2019) 16:27 .
https://doi.org/10.1186/s12970-019-0294-7 Jgu rnatL/Offtge I rr?tter'l?attl.c‘g'nal
ociety O1 S5pPOorts INutriaon

RESEARCH ARTICLE Open Access
Prevalence, knowledge and attitudes "’

updates

towards using sports supplements among
young athletes

Pavle Jovanov' @, Visnja Pordi¢?, Borislav Obradovi¢?, Otto Barak®, Lato Pezo®, Aleksandar Maric¢'

and Marijana Saka¢'

* Almanya, Japonya, Sirbistan, Hirvatistan
e 348 geng atlet (15-18 yas)
e Sporcularin %82’si supleman kullaniyor, %54.5’i protein suplemani
* Oneren Antrendr ! 7
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Lazic JS. Dietary supplements and medications in elite sport — polypharmacy or real need? Scand J Med Sci Sports 2011: 21: 260-267



SPORCULARDA KULLANILAN SUPLEMANLAR

Magazin

SUPLEMAN KULLANIMI
KONUSUNDA EGITiM SART...

Takviye
Kullanimini
Kimlerden

Ogreniyorlar

Aile uyeleri Egitmenleri

Bonci L. Supplements: Help, Harm, or Hype? How to Approach Athletes. Curr Sports Med Rep 2009;8(4)200-205
Ahrendt DM. Ergogenic Aids: Counseling the Athlete. Am Fam Physician 2001;63(5): 913-922



é )
Agirlik kazanimi disinda bir advers etki bildirilmemistir. Ancak
1 yvapilan randomize kontrollii arastirmalar kisa siireli etkiyi
K R EATI N = gostermis olup uzun donem sonuglari bilinmemektedir. -

ATP nin yenilenmesi

Kisa —Yiiksek yogunluklu dinlenme siiresinin
egzersiz sirasinda ADP- azalmasina ve daha fazla
ATP’ye fosforlanir. enerjiye neden olur.

Oral kreatin alimi depolar 6-
8 kat artirabilir ve ATP
yenilenir.

Motivasyon
arttigi igin
PLASEBO

Kas kreatininin artmasi laktik

asit birikimini tamponlar ve

kas yorgunlugunu/agriyi

Kas fosfokreatin depolari geciktirir.
azaldik¢a performans diiser.



DEHRIDROEPIANDROSITERON ve
ANDROSTENEDION

Steroid Synthesis Pathway

Steroid vyapisindaki her iki molekiil de gonodal steroid
yolaklarinin onculeridir.

Cholesterol

l Teorik olarak prekirsorlerin  artisi, fizyolojik olarak
Pregnenolone » Progesterone .
l | testosteron sentezinde artisa neden olur.

17-OH-pregnenclone — 17-OH-pregnenolone

} }

DHEA = Androstenedione . .
l | Arastirmalarda serum testosteron seviyesinde artis
Androstenediol > Testosterone gosterilirken; ergojenik fayda (viicut kompozisyonunda artis,

kas giiclinde ve boyutunda artis) gosterilememistir.
FIGURE 1. Pathway for testosterone synthesis.

(DHEA = dehydroepiandrosterone)

Advers etkilere iliskin uzun siireli arastirmalarin eksikligi
nedeniyle bildiriimemistir.
Uluslararasi Olimpiyat Komitesi (I0C), Ulusal Futbol Ligi ve

Ulusal Kolejlere Ozgii Atletizm Birligi tarafindan
YASAKLANMISTIR.

Ahrendt DM. Ergogenic Aids: Counseling the Athlete. Am Fam Physician 2001;63(5): 913-922



KAFEIN

Kafein, iskelet ve kalp kasinin kasilmasini arttirir .

Yagin metabolizasyonuna yardimci olur, boylece kas glikojen
depolarini korur.

MSS’ni uyararak, konsantrasyonu saglar.

Kafein tiiketimi, egzersizin baslarinda yakit kaynagi olarak SYA'i
kullanimini  hizlandirabilecegi ve kas glikojenini koruyarak
yorgunlugu geciktirebilecegi icin dayaniklihk sporcular igin
avantajli olabilir.

Kafein+efedrin kombinasyonu

Sempatomimetikler (efedrin, psodoefedrin, fenilpropanolamin
ve bitkisel efedrin-ma huang) uyarici o6zellikleri nedeniyle
kullanilmaktadir.

Enerji artirmak istahi azaltmak ve egzersiz yapmadan
metabolizmayr artirmak icin kullanilir. Ancak sinirlilik, HT,
tasikardi ve aritmi gibi yan etkileri olup, bu kombinasyonla 17
olum rapor edilmistir.

KAFEININ YAN
ETKILERI

Tremor
Aritmi
Tasikardi
Gerginlik
Anksiyete
Bas agrisi
insomnia
irritasyon

Sindirim sorunlarni

Cocuklarda 1 mg
libre -1 VA dan

fazlasi
Bulanti
Kusma
ishal
Sinirlilik

Kas segirmesi



Protein ve karbonhidratlarin kullanimi YASAL dir. Ancak doz onemlidir.

Nitrik Oksit Stimulatorleri

NEAA (arjinin) icerir. Argininin, arginin oksidasyonunu katalize etmek
icin nitrik oksit sentetaz salinimini uyararak nitrik oksit salinimina
neden oldugu varsayilmaktadir. Nitrik oksit, vazodilatasyon ve “kas
pompasi” ile sonuglanir. Arastirmalarda olumlu bir etkisi

bulunmamigtir.

Termojenik uriinler (Yag Yakicilar)

Agirlik kaybi amaciyla kullanilir. Efedrin igerir. Efedrin icermez
ibaresi bulunmayanlarda sinefrin (Zhi shi, aci portakal,citrus
aurentium) bulunmaktadir. Uluslararasi kuruluslar tarafindan
yasaklanmistir.

Yesil cay

Yesil cay ekstresi kafeine ek olarak katesinler ve ozellikle
epigallokatesallat (EGCG) formunda bitkisel iiriindiir. Bu
uriiniin termojenik etkisine iliskin iddialar, yag yakmak igin
EGCG ve kafeinin etkilesimine dayanmaktadir.
Hepatotoksisite ile ilgili endiseler s6z konusudur.




Bitkisel Uriinler

BIiTKISEL URUNLER IiLE iILACLAR ARASINDAKI FARKLILIKLAR

OZELLIKLER

AKTIF BILESENLER

SAF BILESIGE ULASILABILIRLIK
HAMMADDEYE ULASILABILIRLIK

HAMMADDENIN KALITESI
HAZIRLANAN URUNUN GUVENILIRLIGi

MEKANIZMA
TOKSIKOLOJIK TESTLER

DENEYSEL VERILER

SPESIFiK ADVERS OLAYLAR
TEROPATIK ARALIK

PLASEBO KONTROL

KONTROLLU KLINiK ARASTIRMALAR

BITKiSEL URUNLER
Cogu kez bilinmez
Nadiren
Sinirh
Degisken
Degisken
Cogu kez bilinmez
Genellikle hayvan deneylerinde yoktur
Celiskili
Deneyimlerle siniflandirilir
Dar
Zor ama mimkiin

Genellikle yoktur

FARMASOTIKLER
Bilinir
Ulasilabilir
Ulasilabilir
Uygun
Uygun
Genellikle bilinir

Zorunlu

Cok 6nemli
Sikca goriiliir
Genellikle genis
Mevcuttur

Zorunlu

Tovar R. Semin Diagn Pathol 2009




Ayni bitkinin boltimleri icerisinde kimyasal
vapilar, tiirler arasi cesitlilik, iklim, hasat,
kurutma, depolama, nakliye, hazirlama ve
ozutleme kosullarina gore degismektedir.

Ornegin Cin tibbinda
kullanilan Huang-gin
(Scutellaria Bacilensis)
bitkisinde 2000 den
fazla bilesik mevcuttur.

Bitkilerin farmakolojik olarak kimyasal yapilari
fazla olup, kompleks yapidadirlar ve c¢ogu
tanimlanmamistir.

Kimyasal yapinin dagilimi bitki boyunca tek
diize olmayip, dolayisiyla tedavi amaciyla
kullanilan bitkinin kisimlarina bagh olarak
kimyasal yapilar niteliksel ve niceliksel
olarak degiskendir.

Skalli S.,et al. Therapeutic Drug Monitoring, 2007
Sahoo N., Fitoterapia,2010



SUPLEMANLAR ve ETKILESIMLER

Paracelsus (1493-1541)

-

N

HER MADDE ZEHIRDIR. ZEHIR OLMAYAN
MADDE YOKTUR; ZEHIR iLE iLACI AYIRAN

~

/




* Alinan bir ilacin belli bir zaman dilimi icinde absorbsiyon (emilim),
dagilim, metabolizma (biotransformasyon) ve eliminasyon (atilim)
yani ADME asamalarini inceleyen, yani ilaglarin plazma

FARMAKO Ki N ETi K konsantrasyonlarindaki degisimi inceleyen alandir.

* Organizmanin ilaca ne yaptigi

- _/

e Alinan bir ilacin belli bir zaman iginde etkisinin ya da etkinliginin
sekli, glicti ve suiresini inceleyen alan

e ilacin organizmaya ne yaptigi (ilaglarin fizyolojik, biyokimyasal ve

FAR MAKO Di NAM i K patolojik olaylar lizerindeki etkilerini inceleyen alan)

- /




BITKi - ILAC ETKILESIMLERI

Farmakodinamik Etkilesimler

Additif
Sinerjik
Antagonistik

Kava + Bezodiazepinler
Guarana + Sedatifler

Farmakokinetik Etkilesimler

ila¢ Transporterlari Metabolize Eden
Akis (P-gp) Enzimler
Alim (OATP) Faz |
Fazll

ADME’de degisiklik, protein baglanmasi ilacin ve/veya
metabolitlerinin diizeylerinde degisiklige neden olabilir

St John’s Wort + Ritonavir
Boga Dikeni + Warfarin
St John’s Wort + Indinavir

Oga E, et al. Eur J Drug Metab Pharmacokinet, 2016



Bitkisel Uriinlerle ilgili Genel Yaklasim ve Sorunlar

* Dogal ‘guvenlidir’ diistincesi 111!

* Tedaviyi olumsuz yonde etkileyebilmesi

* Genellikle toksikoloji testlerinin olmamasi

e Calismalardaki geliskiler

* Kontrollu klinik arastirmalarin genellikle olmamasi
* FARMAKOVUJILANSIN olmamasi !!!

Colalto C., Pharmacological Research, 2010

Chan, K. Chemosphere, 2003

Debbie S, et al.Journal of Ethnopharmacology, 2012

Ersdz T. MISED Tiirk Eczacilar Birligi Yayini/ Meslek ici siirekli egitim dergisi, 2012



Bes farkli gingko uiriinlinde, sivi kromatografiile dlgiilen flavanol glikozitlerinin (rutin, quercitrin, quercetin, kaempferol
ve isorhamnetin) standart referanslariile dlgilen miktarlar

Dubber M J, et al. High-performance liquid chramatographic determination of selected flavanols in Gingko biloba solid oral dosage forms. Journal of Pharmaceutical Sciences, 2004



Ergogenic Aids: A Summary of An Assessment of the Current Literature

Ergogenic aid

Action

Research on ergogenic effects

Side effects

Leqgality

Alcohol
Amphetamines
Anabolic steroids

Androstenediol

Androstenedione

Antioxidants

Arginine,
ornithine, lysine

Aspartates
Aspirin

Avena sativa
Bee pollen

Beta blockers

Decreases anxiety

Improve concentration, decrease
fatigue and appetite

Increase strength, lean muscle
mass and motivation

Same as steroids

Same as steroids

Decrease muscle breakdown

Stimulate growth hormone
release

Increase free fatty acid use,
sparing muscle glycogen

Decreases pain with muscle
fatigue and muscle breakdown

Increases steroid production
Increases strength and endurance

Decrease anxiety

No benefits
Mixed, some positive
Positive

Limited, refutes

Refutes, no benefits

Mixed, no clear benefits
No benefit

Mixed, some positive benefits
No benefit

Limited, refutes
Refutes, no benefits

Positive effect on fine motor
control, negative effect on
aerobic capacity

Significant
Significant, dangerous
Significant, dangerous

Unknown

Significant

Mild at high doses
None at doses used

Mild at high doses
Mild

None
Allergic reaction

Significant

Banned for
shooting events

lllegal
lllegal

Banned by I0C

Banned by I0C,
NCAA

Legal
Legal

Legal
Legal

Legal
Legal
Banned by I0OC



Beta, agonists

Blood doping
Boron

Branched chain
amino acds
Caffeine

Calcium

Carbohydrates

Carnitine
Choline
Chromium

Chrysin

Cocaine

Coenzyme Q,,
(ubiquinone)

Coenzyme Q, .

Increase lean muscle mass

Increases aerobic capacity

Increases endogenous steroid
production

Decrease mental fatigue

Increases muscle contractility and

aerobic endurance, enhances
fat metabolism

Increases muscle contractility,
enhances glycogen metabolism

Increase endurance, decrease
fatique

Increases fat metabolism
Increases endurance
Increases lean mass

Inhibits aromatase, increases
endogenous steroids

Stimulates CNS, delays fatique
Delays fatigue, acts as antioxidant

Increases aerobic capacity, speeds
muscle repair

Mixed, no benefit from
inhaled formulations

Supports
Refutes, no benefit

Mixed, negative

Supports

Refutes, no benefit
Supports

Refutes
Mixed, inconclusive

Refutes, no benefit unless
prior deficiency

Limited, refutes

Mixed
Refutes, no benefit

Refutes, no benefit

Mild

Significant, dangerous
Mild at high doses
Mild at high doses

Mild

Mild at high doses
Mild at high doses

None
None

Safe to 400 pg daily,
potentially dangerous
above this level

None

Significant, dangerous
None

None

Banned by I0OC,
legal when
prescribed

lllegal
Legal

Legal

Legal to urine
level of 12 to

15 pg per mL
Legal

Legal

Legal
Legal
Legal
Legal

lllegal
Legal

Legal
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Ergogenic aid Action Research on ergogenic effects Side effects Legality
Creatine Increases musde energy, endurance, Supports, insufficient data on Mild Legal
strength and lean muscle mass long-term use
DHEA Increases endogenous steroid No benefit in healthy athletes Potentially dangerous Banned by I0C,
production some other
organizations
Diuretics Decrease body mass Limited benefit Potentially dangerous Banned by 1I0C
Ephedrine, other Stumulate CNS, increase energy, No benefit Potentially dangerous Banned by 10C,
sympathomimetics delay fatigue, stimulate some other
weight loss organizations
Ephedrine plus Increases energy, stimulates Supports Potentially dangerous, Banned by I0C,
caffeine weight loss fatal at high doses some other
organizations
Erythropoietin Increases aerobic capacity Supports Significant, dangerous lllegal
Fat supplements Increase endurance Refutes Mild Legal
Fluids Increase endurance Supports Mild Legal
Folic acid Increases aerobic capacity Refutes None Legal
GHB Stimulates growth hormone Limited, refutes Significant, dose-related; lllegal
release and muscle growth abuse potential
Ginseng Increases endurance, enhances Limited, refutes, no benefit Mild, abuse syndrome Legal
muscle recovery reported
Glucosamine Serves as NSAID alternative, Limited, may have limited None Legal
enhances recovery NSAID abilities
Glutamine Boosts immunity and growth May boost immunity, no other None Legal
hormone levels benefits
Glycerol Improves hydration and endurance Limited, supports Mild Legal (oral)
Guarana (herbal Same as caffeine
caffeine)
HMB Decreases muscle breakdown, Limited, some strength benefits None Legal

enhances recovery



Human growth
hormone

Inosine

Iron

Leucine

Ma huang (herbal
ephedrine)

Magnesium

Marijuana

Multivitamins

Narcotics

Niacin

Anabolic effect on muscle growth,
increases fat metabolism

Enhances energy production,
improves aerobic capacity
Increases aerobic capacity

Decreases muscle breakdown and
spare muscle glycogen stores

Same as ephednne
Enhances muscle growth

Decreases anxiety

Increases energy, endurance and
aerobic capacity, enhances
recovery

Increase endurance by suppressing
pain, decrease anxiety

Increases energy and endurance

Refutes, limited ergogenic
benefits

Refutes, no benefit

No benefit unless preexisting
deficiency

Limited, no ergogenic effect

No benefit unless preexisting
deficiency

Refutes, negative effect

No benefit unless preexisting
deficiency

Mixed, negative

No benefit unless a preexisting

deficiency

Significant, dangerous
Mild

Mild, toxic at high
doses

None

Mild at high doses

Significant, dangerous

None at RDA, some
toxicities at high
doses

Significant, dangerous

Mild at high doses

lllegal

Legal

Legal

Legal
lllegal
Legal

lllegal



Ergogenic Aids: A Summary of An Assessment of the Current Literature

Ergogenic aid Action Research on ergogenic effects Side effects Legality

Oxygen Increases aerobic capacity, No benefit if given before or Mild Legal
enhances recovery after activity

Phosphates Increase ATP production, energy Mixed, negative Mild at high doses Legal
and muscle endurance

Phytosterols Stmulates release of endogenous Refutes, no benefit Little data, allergic Legal
steroids and growth hormone reaction possible

Protein Optimizes muscular growth Supports, increased need for None unless underlying Legal
and repair protein with activity medical condition

Pycnogenol Boosts antioxidant levels, Supports, dietary sources None Legal
enhances recovery offer same benefit

Pyruvate Increases lean body mass Limited research, benefit only None Legal

in specific cases

D-Ribose Increases cellular ATP and No human research None known Legal
muscle power

Selenium Enhances antioxidant functions Limited, no benefit Mild at high doses Legal

Sodium Buffers lactic acid production, Supports Mild, dangerous at Legal

bicarbonate delays fatique high doses
Strychnine Unknown No research on ergogenic Significant, dangerous Legal
benefits

Tribulus terrestris Increases endogenous Refutes Potentially dangerous Legal
steroid production at high doses

Tryptophan Decreases pain perception, Mixed, no benefit in trained Mild, potentially Legal
increases endurance athletes dangerous

Vanadyl! sulfate Increases glycogen synthesis, Refutes, no benefit in healthy Mild Legal

enhances muscle recovery

individuals



Vitamin B, Enhances energy production, No benefit unless preexisting None Legal
(thiamin) increases aerobic capacity, deficiency
improves concentration
Vitamin B, Increases aerobic endurance No benefit unless preexisting None Legal
(riboflavin) deficiency
Vitamin B, Enhances muscle growth, No benefit unless preexisting Mild at high doses Legal
(pyridoxine) decreases anxiety deficiency
Vitamin B,, Enhances muscle growth No benefit unless preexisting None Legal
(cyanocobalamin) deficiency
Vitamin B,. Increases muscle energy Mixed, negative None proven, but Legal
(dimethylglycine) production concerns raised
Vitamin C Acts as antioxidant, increases No benefit unless preexisting Mild at high doses Legal
aerobic capacity and energy deficiency
production
Vitamin E Acts as antioxidant, improves Mixed, some positive Mild Legal
aerobic capacity
Yohimbine Increases endogenous steroid Refutes, no benefit Mild Legal
production
Zinc Enhances muscle growth, Limited, negative Mild Legal
inCreases aerobic capacity

IOC = International Olympic Committee; NCAA = National Collegiate Athletic Association, CNS = central nervous system, DHEA = dehydro-
epiandrosterone;, GHB = gamma-hydroxybutyrate;, NSAID = nonsteroidal anti-inflammatory drug, HMB = calcium beta-hydroxy beta-
methylbutyrate; RDA = recommended daily allowance; ATP = adenosine triphosphate.



Effect of Oral Creatine Supplementation on

Urinary Methylamine, Formaldehyde, and
Formate

JACQUES R. POORTMANS', ALAIN KUMPS?, PIERRE DUEZ?, ALINE FOFONKA“, ALAIN CARPENTIER', and
MARC FRANCAUX"

'Higher Institute of Physical Education and Physical Therapy and “Medical Biochemistry, Institute of Pharmacy, Free
University of Brussels, Brussels, BELGIUM  and “Institute of Physical Education and Rehabilitation, Catholic University
of Louvain-la-Neuve, Louvain-la-Neuve, BEI.GIUM

creatine > creatinine TABLE 1. Mean values (= SEM) of plasma and urine contents before and after
spontancous creatine supplementation.
Before Creatine After Creatine
Plasma
creatinase Creatine (pumol-L ") 731738 5269 = 81.4°
Creatinine (wmol-L™7") 97.2 =125 725 =109
Urine
v sarcosine reductase Creatine (g-24 h™ ) 0.11 = 0.02 15.66 = 2.06°
sarcosine » n;¢|h_‘|a“|i“¢ Creatlﬂlne (g'24 h 1) 186 — 014 222 — 0.14
Albumin (xg-24 h™7) 9.78 = 1.93 6.97 = 1.15
eime orcidinse Methylamine (mg-24 h—7) 0.69 = 0.06 6.41 = 1.45°
rreoime o Formaldehyde (ug-24 h™') 64.78 = 16.28 2904 + 66.3°
0; + H0 Formate (mg-24 h™7) 12.46 = 1.04 1416 = 1.84
* P < 0.001 between values before and after creatine supplementation.
SSAO
+ H,0,
formaldehyde urinary albumin output (9.78 * 1.93 mg-24 h™~ ' before, 6.97 = 1.15 mg-24 h™ ' creatine feeding). Conclusion: This investigation shows
v v that short-term. high-dose oral creatine supplementation enhances the excretion of potential cytotoxic compounds. but does not have
elycine l — any detrimental effects on kidney permeability. This provides indirect evidence of the absence of microangiopathy in renal glomeruli.
3 NH;3
formate




WORLD
ANTI-DOPING
AGENCY

Table I Prevalence of adverse analytical findings by substance category in WADA Anti-Doping Administration and
Management System (ADAMS)—(WADA, 2019 Anti-Doping Testing Figures)

Substances and methods % of all ADAMS reported findings
Anabolic agents 43.66
Beta-2 agonists 3.66
Beta-blockers 0.48
Cannabinoids 3.1
Chemical and physical manipulation 0.05
Diuretics and other masking agents 16.20
Enhancement of oxygen transfer 0.05
Glucocorticosteroids 5.50
Hormone and metabolic modulators 8.66
Narcotics 0.72
Peptide hormones, growth factors and related substances 3.30
Stimulants 14.62

Adami PE, et al. European Journal of Preventive Cardiology 2022;29, 559-575
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Figure | Cardiovascular effect of doping substances and drugs. The figure summarizes the main cardiovascular consequences of the different
substance’s categories. BP, blood pressure; CAD, coronary artery disease; CMP, cardiomyopathy; LVH, left ventricular hypertrophy; SARM, selective
androgen receptor modulators.
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Suspected Nutrient Deficiency (DEF) or
Insufficiency (INSF)

v

Clinical diagnosis by MD and/or assessment by

qualified/icensed sport-trained Dietitan/Nutritionist?
Dietary intake assessed? —————npu
Confirmed deficiency or insufficiency by lab test?

-— ]

Full assessment to
o OE: ke establish DEF or INSF

Confirmmed DEF
or INSF

Tolerance or allergy concems?
Practical to obtain nutrient from dietary sources?
How easy to correct DEF/INSF using diet change?

- ]

Could diet provide? Yes Consider modifying diet

INnputs-

No/Not practical

Followr series of questions below 10 weigh evidence proceeding
under condition of strict athlete liability n

-]

Should | use a
dietary supplement?

Not consdiering UHC Don't use )

Yes considering use

Lewvel of evidence?

Anecdotal or "conventional wisdom' from single or a few
isolated sources

Scientific article(s)

Meta-analysis and established scientific "rack record"

e  ———

Is supplement
——————l rputs effective for DEF or
INSF?

No/Not kn Don't use

Adverse reactions known?
Interaction with medication(s)? L Inputs
Doses known'?

Is it safe for me to
use?

No WADA prohibited substances identified on label
Known manufacturer with good history and practice? Inputs Reliable Source? No/Not k Don't use
Tested by established quality assurance program<?

DEF or INSF
corrected?

Continued {vigilant)
use

Yes
h 4

w of symptoms (f present) or improved %Input . ( Tyial o )
Consul referring professional 1o

Besin takviyesi kullaniminda bilingli karar vermeye ve dopingle
miuicadele kural ihlal riskini azaltmaya rehberlik eden algoritma e iscontauea . e

Vfaughan RJ, et al. Br J Sports Med 2018;52:439-455.



Age/maturation/fexperience: sufficient to warrant use?
All other relevant training variables considered?
What are the athlete's performance goals?

Follow series of questions below to weigh evidence proceeding

under condition of strict athlete liability

Level of Evidence:
Anecdotal or "conventional wisdom® from single or a few isolated
Sources

———— L] ¥ ==

Is athlete ready for
supplement use?

lo/MNot k'nmn‘———( Don't use >
Mot considering use_—< Don't use )

Should | use this
supplement?

Yes considering use

Is supplement
effective in My

Inputs

Scientific article(s)
Meta-analysis and established scientific “track record”

|

Adverse reactions known?
Interaction with medication?

MNo/MNot an—,C Don't use >

Doses known?

No WADA substances identified on label

Known manufacturer with good history and practice?

Inputs Is it safe for me to

No/Not l-mmm——( Dont use )

nt comes from

oI

Tested by established gquality assurance program?

Inputs a reliable source?

ot KI"IMD—’( Don't use >

\ﬂprﬂcﬁce andfor less important compettion

Ergojenik takviye kullanimi sirasinda bilingli
karar vermeye ve dopingle muicadele kural
ihlali riskini azaltmaya rehberlik eden

algoritma

Consistent positive
resulis?

No/Adverse evenl——< Don't use >

Yes

h 4




Oyleyse suplemanlarla ilgili bilimsel arastirmalarda
“ALTIN STANDART”

b

* Prospektif

* Randomize-cift kor /plasebo kontrollli veya capraz gecisli
arastirmalardir...

Maughan RJ. I0C consensus statement: dietary supplements and the high-performance athlete. Br J Sports Med 2018;52:439-455



Her sporcu suplemanlar al
konusunda saglik personeli Diyetisyenler,suplemanlar
(Doktor, Sporcu Diyetisyeni) |\ onusunda giincel literatiirii ve
tarafindan egitilmelidir kilavuzlari takip etmeli, besin-ilag,

bitki-ila¢ etkilesimleri konusunda
farkindaliklari yuksek olmahidir




“Devler gibi eserler birakmak icin,
karincalar gibi calismak lazim.”

f (Necip Fazil Kisaktirek)

DINLEDIGINiZ iCIN TESEKKURLER...



