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1. General Introduction 

This report presents data collected from September 1989 to mid February 1990 
which arose from research into the use of enzymes as markers for toxicants (see 
Research Proposal, File JRj05j38). We were therefore looking at inducible 
enzymes, particularly Glutathione S-Transferase (GST), that are used by a wide 
range of animal and plant ,pecies to detoxify anthropogenic and naturally 
occurring substances. The research involved characterising the optimum in vitro 
temperature, pH and protein titre for the GST assay (Section 3) and determining 
whether feeding affected GST rates (Section 4). Further, we looked at the extent 
of induction of GST by some model compounds (Section 5). Preliminary studies 
on GST activity in a mussel (Section 6) and cytochrome P-450 activity in a fish 
(Section 7) are included. Also, whether RP4 water causes induction is of interest 
because of the suspected organic nature of the toxicant. Therefore, GST rates 
obtained from animals used in our laboratories routine RP4 water bioassays are 
presented in Section 8. The possibility of temporal changes in GST activity from 
control animals has been begun to be looked at (Section 9). 

Our aim is to eventually develop an early warning system and a possible 
environmental monitoring system for organic toxicants, particularly for the 
organic toxicant in RP4 water, using enzymes involved in detoxification. We have 
endeavoured to look at both cytochrome P-450 and GST but' most of our work 
has been with the GST assay because of its simplicity. The GST assay also allows 
us to easily obtain results from our main laboratory test animals (water fleas and 
green hydra). This is not to dismiss the cytochrome P-450 assay since intial 
results appear promising (Section 7). It is hoped that with the recently purchased 
ultracentrifuge, the cytochrome P-450 method may be refined and its sensitivity 
improved. 

Therefore, results will be presented under discrete subject headings with a 
focus on the GST assay and results from water flea and hydra. Where possible, 
figures will be used in the presentation of results. Data tables for these figures 
will be given in Appendix 6 so they can be used for future reference. 

2. General methods for CST assay 

At the start of the project, animals were collected from stock tanks when 
needed, But for work. with toxicants, there was an obvious need for better 
controlled conditions. These conditions are described in Section 2.1. Section 2.2 
describes what is now felt to be the optimal conditions (i.e. volumes, pH etc.) for 
the GST assay in relation to the number of animals given in Section 2.1. 

2.1 Animal Preparation 

Water fleas 
50 - 60 juvenile water fleas (Moinodaphnia macleayii) up to 6 hours old are 

collected from gravid female water fleas that have already had two broods (our 
standard laboratory method). They are placed in 500ml polymethylpentene wide 
mouth bottles (Nalgene Plastics) with 450ml of control water (either Buffalo 
Billabong or Magela Creek water - our standard laboratory control water) and 
450 1-'1 of food. Because of the volume of the containers, it was thought necessary 
to aerate the water to circulate the food. This initial set-up day is called Day O. 
The water and food are changed after about 24h (normally early afternoon of 
Day I) with the water fleas transferred by pipette, On Day 2, feeding or toxicant 
regimes are imposed from the change of water. This is the start of the test (Oh). 
Some time later, depending on whether it is a feeding trial or a 24h acute 
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