HERBALS AND DIETARY SUPPLEMENTS IN ATHLETIC
PERFORMANCE ENHANCEMENT: FACT VS. FICTION.
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Herbal products and dietary supplements have been used for years in an attempt to
enhance athletic performances. However, this usage has not always been based on
scientific data. Recent tragic cases, such as those involving ephedra supplements,
have highlighted the need for an unbiased assessment of available data and addi-
tional research into their actions and effects. This presentation will discuss the vari-
ous products used for athletic performance enhancement such as ephedra, an-
drostenedione and androgens, creatine, gamma hydroxybutyrate, dimethylglycine,
and others. Their promoted uses, purported mechanism of action, adverse
effects/toxicities, and available clinical data will be presented to provide a perspec-
tive of what is known and areas in need of additional research. Additionally, the
current regulatory status will be discussed and what factors may impact upon
changes in this status.

BASIC NEUROTOXICOLOGY.
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Neurotoxicity may be defined as any adverse effect on the structure or function of
the central and/or peripheral nervous system by a biological, chemical, or physical
agent. Adverse effects can include both unwanted effects and any alteration from
baseline that diminishes the ability of an organism to survive, reproduce or adapt to
its environment. Neurotoxic effects may be permanent or reversible, and may result
from direct or indirect actions on the nervous system. A multidisciplinary approach
is necessary to assess neurotoxicity due to the complex and diverse functions of the
nervous system. Many of the relevant effects can be measured by neurobiological,
neurophysiological, neuropathological or behavioral techniques, as well as epidemi-
ological approaches. After a general overview of neurotoxicity assessment from
genes to human response, this basic course will present in greater depth the meth-
ods used to study populations, individual animals, cells, and genomes. Each speaker
will review the basic concepts underlying the methodological approach presented.
Selected neurotoxicants, including heavy metals, polyaromatic hydrocarbons, and
drugs of abuse, will be used to illustrate principles. The first two lectures will ad-
dress neurotoxic effects as studied by epidemiology in human populations and be-
havioral assessment in animal models, respectively. The next lecture will address the
cellular responses of neurons, astrocytes, and oligodendrocytes to neurotoxicants.
The course will be concluded with a description of a molecular approach to neuro-
toxicology including genomics. This course will be of interest to a broad range of
scientists including drug developers, pharmacologists, neuroscientists, psycholo-
gists, regulators, and toxicologists.
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The goal of this course is to discuss cutting-edge tools and techniques that may be
used in ascribing hierarchical, functional analyses of gene products following DNA
microarray experiments. First, we will discuss the advantages and disadvantages of a
variety of pharmacological and molecular tools (i.e., antagonists, dominant nega-
tive approaches, siRNA). We will also discuss the means by which the molecular
tools may be introduced into the cell or animal model, including the use of retro-
and adenoviruses. Our second presentation will use data obtained in the laboratory
to demonstrate the approaches that are typically used for determining whether the
observed changes in mRNA of the gene product of interest occurs at the transcrip-
tional or post-transcriptional levels. The third presentation will focus on use of the
chromatin immunoprecipitation (CHIP) assay to demonstrate whether candidate
transcription factors are involved in the regulation of the gene product of interest.
Finally, our last presentation will introduce a novel approach, chemical genetics,
that may be used to either activate or inactivate target gene products in able to dis-
cern their functional role(s) either the toxic or disease-related events.
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Although metabonomics as a technology has been in the literature for over a
decade, it is only in the past 3 to 4 years that the technology has gained widespread
attention within the industrial sector. Metabonomics as a topic was introduced to
the Society in a well-received sunrise mini-course in 2000. This was followed by a
highly attended IAT symposium and poster session on metabonomics at the 2002
meeting. The technology has reached the level of maturity such that a full CE
course is called for. The objectives of this basic level course will be to introduce the
technology to SOT members unfamiliar with it, emphasizing the strengths and
weaknesses of the technology in a practical way. The presentations will be from a
toxicologist’s perspective - communicating essential principles, but will avoid NMR
and statistical jargon. The course will be primarily from a pharmaceutical develop-
ment point of view, but will be broad enough to provide useful information for
anyone interested in the technology.
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Flow cytometry provides a powerful tool for analyzing multiple characteristics of
individual cells in a complex mixture of cell types without having to physically sep-
arate the cells. Yet, even though each cell is examined individually, the flow cytome-
ter can process thousands of cells within a few seconds, allowing superior sampling
of the population as compared to microscopic counting. The myriad of phenotypic
and functional characteristics of cells that can be measured by flow cytometry con-
tinues to expand with the development of novel fluorescent probes to a variety of
cellular components. The field of immunotoxicology has been greatly influenced by
the use of flow cytometry with applications ranging from screening for toxic effects
on immune cells to elucidating the mechanisms of toxic action on specific subpop-
ulations of cells. However, other areas of toxicology are beginning to recognize the
value of flow cytometry for mechanistic investigations as well. To address this grow-
ing interest, the intent of this course is to introduce the audience to novel applica-
tions of flow cytometry that have been used to assess tissue injury and mechanisms
of toxicity at the whole animal, cellular, and biochemical levels. Although the con-
text of many of the examples will emanate from immunotoxicology studies, each
speaker will focus less on the immunology and more on the methods used in their
studies that are broadly applicable to other areas of toxicology. Examples of meth-
ods to be covered include: apoptosis, oxidative stress, membrane integrity and flu-
idity, cell cycling using carboxyfluorescein (CFSE), and cell signaling.

UNDERSTANDING LIFESPAN CHANGES IN FORM
AND FUNCTION OF THE FEMALE REPRODUCTIVE
SYSTEM TO ASSESS AND INTERPRET TOXICITY.
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This course reviews the basic morphology and endocrinology of the female repro-
ductive system in rodents and primates as a basis for interpreting toxicity. Each of
the 4 lectures will emphasize fundamental changes and vulnerabilities of the repro-
ductive tract over the lifespan of the female. Both rodent and non-human primates
will be discussed with respect to relevance to humans. The first lecture covers em-
bryological development of the female reproductive system and will include key de-
velopmental and molecular events with an emphasis on timing of events in rodents
and primates and potential periods of susceptibility to toxicity. The second lecture
details the morphology and endocrinology of the female reproductive tract in ro-
dents and will relate hormones and histology of the adult rodent reproductive tract
from the onset of puberty to reproductive senescence and important sites of toxic-
ity. The third lecture details the morphology and endocrinology of the female re-
productive tract in nonhuman primates with emphasis on similarities and differ-
ences to rodents. The final lecture will combine the information of the first lectures
and analyze issues of study design, endpoints to examine and interpretation of re-
sults in assessing female reproductive toxicity data.
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