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R K. Mueller (1, 2), J. Grosse (1), D. Thieme (1), R. Preiss (3)

Banned agents and related compounds - how many?

1) Institute of Doping Analysis Kreischa near Dresden

2) Institute of Legal Medicine and 3) Institute of Clinical Pharmacology, Leipzig University,
Germany

The 1.0.C. Medical Code defines the doping agents by classes of prohibited substances, and
instead of a complete list of agents some examples are listed with the supplement “... and
related substances”. The last update (Jan 31, 1999) emphasises again the fact, that the lists of

examples are not at all exhaustive and a substance missing on the list may not be considered

to be permitted.

Although the extension “...and related substances” was additionally explained since 1994
«...related by the pharmacological action and/or the chemical structure”, the lists of examples

have lead to several controversial arguments, whether an agent would be prohibited or not.
On the other hand, there have been reasons against a complete list of banned agents:

- postulated frequent appearance of new agents

- possible support of misuse by extensive information.

But the development of (mostly pharmaceutical) agents is very much slowed down by the
scrutinous regulations for toxicological and clinical evaluation, before new compounds are

registered and marketed.

The “criminal energy” of doping offenders does not require — as practical experience shows —
our lists to trigger their misbehaviour: underground and official literature, Internet and
“mouth—to—mouth”-advertising provide a wealth of information about real and illusionary

doping substances and methods.

Goodwilling people lack detailed information about prohibited substances and therefore about
pharmaceuticals to be avoided, because the pharmacological or chemical relationship is not

easily recognised by non-experts.
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Last but not least: decisions of the 1.0.C. and international federations have sometimes been
inconsequent insofar, as the use of compounds undoubtedly related — like clenbuterol,
bromantan, carphedone — has been sanctioned only after their explicit listing as examples for

the prohibited class.

In addition, their exists a grey zone of compounds, whose relation to a banned class remains

questionable even for experts.

Therefore it does not surprise, when complete lists of banned substances have been frequently

demanded during the recent past (as during the I1.0.C. World Conference on Doping in
Lausanne Febr. 2-4, 1999).

We have tried to select all compounds related to the prohibited classes of doping agents of the
1.0.C. Medical Code from an international register of defined pharmaceutical agents

(M. Negwer 1994). This register comprises 12 111 compounds, including thousands of newly
synthesised agents, which have not yet been on market in 1994. Each compound monograph
of this register contains the registration number, sum formula, CAS-number, [UPAC chemical

name, structure formula, synonyms and pharmacological/clinical indication(s).

The endeavour was sponsored by the German Federal Institute of Sports Science
(Bundesinstitut fiir Sportwissenschaft (BISp) Koln) and adopted as an initiative according to

the Antidoping Convention of the Council of Europe by its Monitoring Group on Science.

A first selection based on relatively wide criteria for any relation to doping intentions yielded
about 4000 compounds. Their further critical check, selection and distribution to the different
classes has diminished this number, but resulted in surprisingly large groups surrounding the

prohibited classes and their comparatively few examples.

While the Narcotics, Anabolics and Diuretics can be limited fairly easy, the class Stimulants
is very heterogeneous. This is obvious already when looking onto the lists of examples, -
varying among the annual updates of the 1.0.C. Medical Commission, and comprising 43

agents in the 1999 version, exactly the double number some years ago.
The term “stimulant” is explicit or implicit part of a whole series of indications (Table 1).

On the other hand, already the given examples of the IOC Medical Commission for this class

have fairly differing chemical structure types (like amphetamine, caffeine, strychnine etc.).
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One might easily agree to consider compounds with the indications listed in table 1 part 1 as
stimulating agents (closely related substances to class I A), but even this would increase the

total number of prohibited stimulants to 290.

The inclusion of agents with the indications table 1 part 2 would further increase the total

number, but probably the majority of those compounds can be considered as irrelevant or less

relevant.

Narcotics stem also from definitely different chemical classes, and the distinction between
narcotic and nonnarcotic analgesics is somewhat unsharp. But this could be easily overcome;

the present list of examples distinguishes explicitly between prohibited and permitted agents.

Table 2 shows the numbers of substances according to the prohibited classes of the 1.O.C.
definition, standing behind the term “... and related substances”.
Table 3 presents as an example one page of the completed “stimulants 17 class (based on the

closer related indications of Table 1 part 1) with the few marked examples of the 1.0.C. list.

The completed lists are thought to be a basis for discussion; they are intended to be published
during the near future in a suitable form. In the meantime, they have been submitted to the
responsible bodies (1.0.C. Medical Commission, Monitoring Group of the Antidoping
Convention of the Council of Europe, in Germany Antidoping Commission of the German
Sports Federation and the National Olympic Committee, Ministry of the Interior and Federal
Institute of Sports Science).
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Table 1 Pharmacological actions of agents related

to the prohibited class STIMULANTS

above: agents directly related,
compilated to ,,Stimulants 1*
of Table 2

below: questionably related agents,

to be discussed in detail,
compilated to ,,Stimulants 2%
of Table 2

STIMULANTS 1
analeptic
anorexic
stimulant
central stimulant
CNS stimulant
cardiac stimulant
psychostimulant
respiratory stimulant
sympathicomimetic
tonic

STIMULANTS 2
antidepressant

cardiotonic

cardioenergetic

cerebral vasodilator
cerebrotonic

cognition activator, - enhancer
nootropic
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Table 2 Related compounds to the prohibited classes of substances

Classes Numbers of examples Numbers of
10C 1999 related compounds
of this compilation
Stimulants 1 49 290 (315)
(Stimulants 2) - 396 (526)
Beta-2-agonists 6 125 (156)
Narcotics 8 134 137)
Anabolics 36 141 (146)
Diuretics 13 137 (177)

Anabolics include the derivatives (esters) of parent compounds

Numbers in brackets include registered compounds still under test
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