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Establishment of the method for evaluating health risks
to EDS associated with exposure chemicals
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Abstract. The biological effects of exposure to chemicals were evaluated using plasma protein and genomic
analyses. Firstly, a high-speed micro 2-dimensional electrophoresis was used for plasma protein analysis,
which is an expression system. With particular regard to plasma analysis for Medaka (Oryzias latipes), analysis
on an individual basis became possible for the first time. Application of this individualized analysis system to
toxicity assessment for bisphenol A (BPA) revealed that vitellogenin was present dose-dependently in the
plasma of one male Medaka. In addition, toxicity assessments using a similar system were carried out in
marine invertebrates and rats. In 2-dimensional electrophoresis analysis using the body fluid of blue
mussel(Mytilus edulis), multiple spots were confirmed on the alkaline side. The effects of BPA exposure are
currently being analyzed. In addition, in rats, administration of diethylstilbestrol (DES) resulted in delayed
production of c2u-globulin in male individuals. Secondly, for genomic analysis, gene analysis of factors such
as gene expression in plants under exposure was conducted. Subsequently, two types of glutathione S-
transferase (GST) genes whose expression are enhanced upon exposure to PCB126 (3,3°,4,4°,5-
pentachlorobipheny!) and TCDD (2,3,7,8-tetrachlorodibezo-p-dioxin) were identified in the genome of
Arabidopsis using cDNA microarray and real-time RT-PCR. These findings suggest the feasibility of
comprehensive impact assessments for exposure to chemicals in organisms such as plants, aquatic organisms,
and rats, and contributed to establishment of a biological effect assessment system in addition to proteome
analysis.
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Fig. 1 Western blots pattern of VTG in of male plasma
of Medaka exposed to BPA
BPA concentration; 1,000 ug/L
Analysis; Rapid micro two-dimensional
electrophoresis
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Fig. 2 Rapid micro two-dimensional electrophoresis
analysis of plasma protein from Mytilus edulis
Sample; 0.2 ul
Analysis; Rapid micro two-dimensional electrophoresis
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Fig. 3 Sperm production of 5-9 weeks old rats treated with
DES in their newbornhood.
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mnstruction of transgenic plants for monitoring the dioxin-polluted environment ‘

1. Analysis of GST gene family, At1g17180, up-regulated by dioxin-exposure

> gene regulation region [ Atlg17180 structure gene )7

l

2. Cloning of gene regulation region of Atlg17180, and connection to the reporter gene

’;19, regulation region ‘ reporter gene ’—

14— 3. Introduction to the plant genome

4. Expression of reporter gene due to binding to the gene regulation region with dioxins
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Fig. 4 Scheme of construction of transgenic plants for monitoring the dioxin-polluted environment

Table 1. Detection by M2D-EP analysis of RBP in plasma
proteins of neonates rat exposed to DES.
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