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CHAPTER TWO

Laboratory models have the potential to be very informative regarding
pharmacological and toxicological consequences of human conditions that we are
unable to study in human models for ethical and/or methodological reasons.
Development of inbred mouse strains, as well as recombinant, congenic and
recombinant-congenic inbred mouse strains have all aided research of this nature.
Mouse models have greatly increased our knowledge and understanding of metabolic,
genetic, developmental, toxicological and molecular genetic aspects of human
conditions (Goodman, 2002, Botta et al., 2001, Calvisi et al., 2001, Aronson, 1999,
Licastro et al., 1999).

Another application of pharmacogenomics is gene therapy which targets specific
genetic mutations with the aim of correcting or deleting them. Gene therapy differs
from conventional therapy in that it aims to “treat” the DNA underlying the problem
rather than the symptoms caused by the disease. It is currently thought that gene
therapy has the ability to successfully treat monogenic disorders rather than polygenic
disorders. In monogenic disorders identification of targets for treatment is simpler
than target identification in diseases caused by the interaction of many genetic factors.
Somatic cell line gene therapy is successfully in progress (Mackesen et al., 1997,
Ontario Provincial Advisory Committee, 2001). Research into similar therapy for
germ cell lines is underway - implications for future generations need to be carefully
assessed. Gene therapy holds the promise for treating diseases that cause great pain
and suffering for the patients that conventional therapies are unable to treat. Gene
therapy may also have the ability to alter the chance that a person will develop a
disease (Science Daily, 2001).

The need for high capacity, high throughput tests for enhancing pharmacogenomic
research led to the use of and increased demand for the DNA microarray. This
technique exploits the sequence complementarity of the two strands forming the DNA
duplex (Southern et al, 1999). DNA sampling, genetic research and the field of
information technology fused to enhance the development of a DNA chip, which uses
microchip technology to accelerate genetics studies. DNA chip technology enables
the monitoring of therapy effectiveness and the investigation of complex interactions,

dependencies and information that flow between genes (Debouck and Goodfellow,
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