@ RS TR 5517 3 BISM( 47— H— OB L BRED

JEHAR K
7 7 AW —FR) P RBFIERT - K VERT IS LT

Present and Future Aspects of Toxicological Biomarkers for Safety
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Current Status of Toxicological Biomarkers for Safety Evaluation: Up to the present, an approach for

biomarker-setup'taken to toxicity evaluation in laboratory animals is to apply the test procedures based on the
modified clinical pathology tests (hematology, blood chemistry, urinalysis, function tests, etc.) in human. In
addition, biomarker-based approach taken recently is to introduce new scientific methods in the part of behavior
functional tests, histopathological examination, etc. However, although being quite aware of the limitations on
these traditional scientific methods and test items, a trigger for a breakthrough is yet to be found. For these
several years, innovational advancement in genetic sciences (genomics, proteomics and metabonomics) has had a
great impact as new technologies on strategies for drug safety evaluation. Thus, discovery of novel biomarker and
its application are needed entirely.

What is the expected role of toxicological biomarkers? In general, the ultimate goal of biomarker
development in drug R&D is to have clinically applicable biomarkers for a marketed drug product (e.g. disease

. biomarkers, efficacy/pharmacology biomarkers and toxicological biomarkers). Investigation of toxicological

biomarkers aims to (1) predict and give the alarm over toxic effects in the early stage of drug discovery with
appropriate biomarker indices and select safer and more effective drug candidates (2) detect clinical adverse
effects with high sensitivity for detection (3) monitor the change of specified biomarkers for drug safety in post
market. Toxicologically responsible biomarkers are considered as dynamic parameters on biological reactions of
toxic effects generated specifically or non-specifically in targeted organs or tissues.

Future Aspects: In terms of toxicogenomics, toxicoproteomics and metabonomics based on the genetic
sciences, the subjects of analyses are gene expression, protein expression and production of the intermediate and
final metabolites, respectively. Clinical application of these new biomarkers as endpoints is presumed to lead to
the way for “ tailor-made” prescription from the aspect of side effects. These new technologies and sciences can
be introduced into both in vivo and in vitro tests. Furthermore, new developments of biomarkers in the fields of
behavioral pharmacology and histopathology including imaging technology are eagerly awaited.

Ultimately, investigation of biomarkers concerning adverse effects that would be practically applicable to all
stages of drug development from initial drug discovery/development and clinical research/development to post- -
market is expected.



