
Welbourn lecture 3 Addendum to lecture notes 
 
Week 2 third  lecture, January 17:  Methods and approaches in  Environmental 
Toxicology. , Pamela M. Welbourn 
 
PLEASE ADD THE FOLLOWING TO THE NOTES SUPPLIED FOR LECTURE 3, 
January 17 2005 
 
Required reading W&W chapter  4  pp117 – 126, section  4.4.1.  and  the parts of 4.4.2 
that cover the three topics listed below as 1,2 and 3 only. Table 4.5 is for information 
only, not required. 
 
Biochemical markers/biochemical indicators. 
 
Terms/concepts to be learned 
Biochemical markers/biochemical indicators 
Homeostasis 
Mixed function oxidases 
Xenobiotic 
Stress proteins 
Metallothioneins 
 
Principles of biochemical markers/biochemical indicators 
Typically, living systems respond to adverse conditions (“insults”), such as exposure to 
potentially toxic chemicals. In addition to whole-organism or population responses, dealt 
with as biological indicators and biological monitors, we can recognize responses at the 
subcellular or biochemical level.  These include qualitative or quantitative changes in 
enzymes and other proteins, that can be used as indicators of exposure. Such responses 
have the advantage of being rather easily measured on small amounts of material; and 
also they are frequently detectable prior to the appearance of  major structural changes 
that can be measured. 
 
These markers can thus be seen as a special case of the biological indicator concept. 
 
However, we must observe caution in that there is some controversy over their usefulness 
as indicators of harm, since on some cases the response is nothing more than the normal 
protective device of the organisms, to maintain a stable internal chemical environment. 
We call this homeostasis. 
 
Examples of  bichemical markers. 

1. Mixed function oxidases that break down certain organic chemicals (especially 
xenobiotics) to more soluble chemicals that can then be metabolized and 
degraded. 

2. Stress proteins (heat-shock proteins) are produced in response to a wide range of 
chemicals 



3. Metallothioneins are small proteins that are produced in response to exposure to 
metals, especially cadmium. The MT proteins are proteins are rich in sulphydryl 
groups (that have a lot of sulphur-hydrogen groups that chemically bind to metal). 

 
All of 1,2 and 3 are found in a very wide range or organisms, including plants, animals 
and microorganisms. 
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