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What is Doping?

Doping ||~ Use of prohibited substances
and/or methods

|

Enhancement of performance
in sports




Doping Definitions

» European Union: (www.europa.eu.int)

Doping in sport means use of substances and/or any other
available methods of artificially enhancing performance in a
sporting event, or when preparing for it, in a way which violates
sporting ethics and damages the athlete’s or player’s physical
and psychological health

WADA: (www.wada-ama.org)

Doping is defined as the use of an artifice, whether substance or
method, potentially dangerous to athletes' health and/or capable
of enhancing their performances, or the presence in the athlete's
body of a substance, or the ascertainment of the use of a method
on the list annexed to the Olympic Movement Anti-Doping Code

Practical definition:
Doping is using anything in the Doping list




EFFECTS AND SIDE EFFECTS OF DRUGS

/

Drugs can be life-saving
when used for
therapeutical purpose

Drug abuse for doping purpose in sport is
unethical and potentially dangerous for the
athlete’s health
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Doping: a growing public health
issue
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Prohibited classes of
substances

Classes of sub§t_elnces which Prohibited methods
are prohibited under
certain circumstances

Exceptions:
A few substances have limits of concentration
A few substances are allowed under medical prescription




WORLE. i PROHIBITED CLASSES OF SUBSTANCES

AGENCY

play true

A. Stimulants (e.g.):

C. Anabolic Agents (e.g.): B-blockers Amphetamine
* Anabolic androgenic steroids (in some sports) Ephedrine
(e.g. nandrolone, stanozolol)

) <t enbuterol Caffeine
B2-agonists (e.g. clenbuterol) Cocaine

and related substances and related substances

D. Diuretics (e.g.): E. Peptide hormones,
Acetazolamide, furosemide mimetics and analogues

(e.g.):
B. Narcotics & Analgesics hCG, LH, hGH, EPO, insulin
(e.g.):

Heroin, Morphine, Methadone and related substances

F. Agents with anti-oestrogenic activity (e.g.):
Aromatase inhibitors

and related substances
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Protein metabolism: stimulates protein anabolism,
increased protein synthesis
and decreased oxidation of proteins

Fat metabolism: enhances the utilization of fat
Carbohydrate metabolism: maintain blood

glucose within a normal range,
enhance glucose synthesis in the liver




N

Purpose of abuse




Markers of hGH action
. IGF-1
. Pro-1l1I-NP (amino-terminal peptide of pro-Il collagen)

. ICTP (carboxy-terminal crosslinked telopeptide of Type-1 collagen)

22 kDa isoform only







CHILDHOOD
Gigantism

ACUTE CHRONIC

 Diabetes mellitus

Infections = « Acromegalia
Water retention

Headache

Fatigue/ weakness of muscles

Joint and muscle pain (arthritis)

« Myocarditis anc
myocardiopathy
f

Blood glucose increase

e Tumors
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Enhancement of Oxygen .
transport Yo Gene Doping

“Blood Doping”

Blood Transfusion Erythropoietin (EPO)
(homologous/eterologous)




Increase the oxygen
carrying capacity of
the blood

Increase in Red Blood
Cells production




produced in cultured animal cells produced in cultured human cells
Shire

produced in human
cells- authentic patern of
human glycosylation
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i ‘f l ' E Recombinant human erythropoietin New erythropoiesis stimulating protein
{ thEPO NESP

= the endogenous hormone

acids + 6 amino acid exchanges

+ 186 amino
« 3 N-linked sugar chains « 6 N-linked sugar chains
+* Up to 14 sialic acids *+ Up to 22 sialic acids

30.4 kDa - 38.6 kDa

. « Up to 40 % carbohydrate « Up to 62 % carbohydrate
{darbepoetin alfa)

Longer lasting EPO analogue




Treat anemia

Chronic Renal Failure
Cancer
Chemotherapy
Pre-operative

Weeks of thEPO-therapy
{3 & per week, I. v.)

According lo: Eschbach el al. (M. Engl. .. Med. 316 : 73 - T8, 1887)




Blood Doping Agent in
endurance sports

Competitive Cycling
Triathlon
Marathon

Stimulates RBCs production

More O2 is delivered to the muscles

Delays the onset of fatigue

Increase endurance An athlete can fight harder

and for longer
Induces muscle recovery




FESTINA ‘




Proposed techniques for detection of EPO doping

Indirect
+  Blood: Hb/Het, MCV, MCH (Casonietal.: Int J Sports Med 1993)
+  Blood: Reticulocyte parameters  (Parisotto et al.: Int J Sports Med 2000)

+  Serum: [Soluble transferrin receptors] / [ferritin]
(Gareau et al.: Nature 1996)

Direct
Serum: EPQ level (Souillard et al.: Br J Clin Pharmacol 1996)

Serum / Blood: Profile of serum EPQ and red blood cell parameters
(Parisotto et al.. Haematologica 2001)

Urine / Serum: Electrophoretic demonstration of (rHu-) EPQ
(Wide et al.: Br J Haematol 1890, Med Sci Sports Exercise 1995,
Lasne and de Ceaurriz: Nature 2000)
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i weated : participants

According o Lagne and de Ceaurriz, Nature 408 : 835, 2000

Radioimmunoblots of commercial rhEPOs and
human urine following isoelectric focusing
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All Doped Up—

> "md Going for the Gold
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1987-1990
14 Dutch and 4 Belgian cyclists
(young, healthy and elite athletes)
died suddenly

Overwhelming probability:
these unexpected deaths were associated

With the use of EPO
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