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SUBSTANCES & METHODS WHICH IMPROVE THE 
PHYSICAL CAPACITY, HUMAN FUNCTIONS & 

SPORTS PERFORMANCE

 APPROVED AIDS

 DOPING





Non-approved substances

Prohibited at all times
Anabolic agents, peptide hormones, 
growth factors, related substances and 
mimetics, beta-2 agonists, hormone and 
metabolic modulators, diuretics and 
masking agents
Methods at all times
Blood doping, chemical and physical 
manipulation, gene doping-editing
Prohibited substances in-competition
Stimulants, narcotics, cannabinoids, 
glucocorticoids
Prohibited substances in particular sports
Beta-blockers



Biomedical Side Effects





ATHLETE’S DIARY

10-9 weeks before the competition daily: 
Ephederine, AN 1, Catagon, Aspirine, Valium, 
Clenbuterol
8-6 weeks before the competition daily: 
2 injects Testoviron a 250mg, 1 inject 
Parabolan, 30 tabletts Halotestin, 30 tabletts 
Metandienon, 20IE* STH, 20IE* Insuline,
5-3 weeks before the competition daily:
2 injects Parabolan, 2 injects Stromba, 30 
tabletts Halotestin, 50 tabletts Stromba, 
24IE* STH
2-1 weeks before the competition daily:
2 injects Masteron, 2 injects Stromba, 40 
injects Halotestin, 80 tabletts Stromba, 24 IE* 
STH, Insuline, IGF

Andreas Münzer



 Toxicology report 
showed 102 different 

substances in her body

Birgit Dressel died due to 
anaphylactic shock in 1987:





Birzniece, Intern Med J, 2015 Pope et al., Endocrine Rev, 2014



AAS CARDIOVASCULAR SIDE EFFECTS

Altered exercise-induced cardiac 
adaptations

Cardiomyopathy

Myocarditis

Arterial hypertension

Coronary atheromatosis

Arrhythmias

LV dysfunction

Myocardial infarction

Sudden Cardiac death 



La Gerche et al., Circulation, 2017



MECHANISMS OF CARDIOVASCULAR SIDE EFFECTS
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rHu-EPO SIDE EFFECTS

18 deaths in cycling due to rHu-EPO !

Der Spiegel

10th of June 1991

>50% Hct
(rHu-EPO abuse)

Loss of fluids
(sweat)

 Blood viscosity

 Cardiac afterload

Heart failure

Myocardial 
infarction

Pulmonary 
embolism

Arterial 
hypertension

Stroke

Thromboembolic 
episodes





Marco Pantani † 2004



Abergel et al., J Am Coll Cardiol, 2004



Loss of water Loss of electrolytes

 Arrhythmias 

DIURETICS & SIDE EFFECTS



SUBSTANCES ACTING ON CNS

STIMULANTS

 AMPHETAMINES

 CAFFEINE 

DEPRESSANTS

 COCAINE

 ANALGESICS (OPIOIDS)



AMPHETAMINES

SIDE EFFECTS
 FATIGUE, DEHYDRATION

 INSOMNIA

 STROKE

 HYPERTENSION

 ARRHYTHMIAS

 CHEST PAIN

 CARDIOMYOPATHY

 HEART FAILURE

 SUDDEN DEATH



COCAINE



COCAINE & CORONARY DISEASE

  MYOCARDIAL OXYGEN DEMAND

 CORONARY SPASM

 THROMBOGENESIS



OTHER SIDE EFFECTS

 ARRHYTHMIAS

 CONDUCTION DISORDERS

 MYOCARDITIS

 CARDIOMYOPATHY

 ENDOCARDITIS

 RUPTURED AORTIC ANEURYSM

 PULMONARY OEDEMA

 STROKE





La Gerche et al., Circulation, 2017



Deligiannis et al., EJCPR, 13: 687-694, 2006

















Selective Androgen Receptor Modulators (SARMs)
& DOPING

* ΜΚ-2866 ή GTx-024 (Ostarin)

* LGD-4033 (Ligandrol)

* LGD-3303

* GSX-007 ή δ-4 (Andarin)

* GW-501516 (Cardarin)

 Anabolic-to-
androgenic 

ratios starting 
at 3:1 and 

going as high 
as 90:1



Performance Image Enhancing Drugs 
(PIEDS)

SARMs and Peptides carry a substantial risk of long 
term harmful health consequences, which are usually 

understated by the person promoting their use.
ASADA, November 9th 2017



CHEMICAL ANALOGUE OF 
PROGESTERONE

ANABOLIC ACTION

OTHER -
DESIGN DRUGS



What is meldonium?

 Also known as Mildronate, it is used to treat 

angina and myocardial infarction

 Manufactured and marketed by Latvian company 

Grindeks

 Used in Russia and Lithuania, but not approved by 

food and drug administrations of many countries

MELDONIUM & DOPING



Timmons et al., 2005

> 500 GENES RELATED TO SPORTS 
PERFORMANCE



GENE DOPING: THE GREAT THREAT





 Lack of regulation in establishing correct 
levels of gene expression

 Gene therapy may lead to unexpected  
cardiovascular side effects

GENE THERAPY & GENE DOPING 
BIOMEDICAL SIDE EFFECTS



Brzezianska et al., Biol Sport, 2014

Increased Risk of 
Mutation Genesis

unexpected side 
effects

Atypical regulation:

 cell growth

 toxicity due to chronic 
hyper-expressions of 

growth factors and 
cytokines

 malignant cells



MEASURES PREVENTION



THE FIGHT AGAINST ABUSE OF ERGOGENIC AIDS IN 
SPORTS DEMANDS: 

INFORMATION 

ABOUT USE & ACTION OF 
ERGOGENIC AIDS



THE FIGHT AGAINST ABUSE OF ERGOGENIC AIDS IN 
SPORTS DEMANDS: 

INFORMATION

ABOUT USE & ACTION OF 
ERGOGENIC AIDS

EDUCATION 

EFFECTIVE IN 
DEVELOPMENTAL AGES



Project Partners
Medical University of Plovdiv, Department of Physiology, Bulgaria 
Institute of Sport, Department of Anti-doping Research, Poland 
Aristotle University of Thessaloniki, Lab of Sports Medicine, Greece 
University of Extremadura, Department of Physiology, Faculty of Science, Spain 
Technische Universität München, Institute of Public Health Research, Germany 

Harmonising the 
Knowledge about 
Biomedical Side 

Effects of Doping
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www.doping-prevention.com
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DOPING IN OUR ERA IS LIKE 

A WAR WITH NO END

THE USE OF NON-
APPROVED SUBSTANCES IS 
ASSOCIATED TO A LARGE 

NUMBER OF MODERATE TO 
SEVERE CARDIOVASCULAR 

SIDE EFFECTS

RESEARCH & EDUCATION 
ARE THE MOST POWERFUL 

WEAPONS FOR AN 
EFFECTIVE FIGHT AGAINST 

DOPING IN SPORTS



 EU Project (www.doping-prevention.com)

 UKAD (www.ukad.org.uk)

 SPORTS MEDICINE LAB AUTH (http://spmedlab.phed.auth.gr)

 WADA (www.wada-ama.org)

 IAAF (www.iaaf.org)

 Council of Europe (www.coe.int)

 ANADO (www.anado.org)

koutlian@phed.auth.gr

+30 2310 992188


