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Commentary 

Introduction 

The scientific publications contained herein 
constitute the results of nearly twenty years of 
research into aldehyde dehydrogenase, disulfiram, and 
related topics. I came to the Department of 
Chemistry and Biochemistry at Massey University in 
January 1972 as a Post-Doctoral Fellow after having 
completed an M.A. (First Class Honours) in Natural 
Science (Chemistry) and a D. Phil. (involving enzyme 
kinetics and enzyme modifiction), both at Oxford. 
Since the years of my doctorate, I hope I have become 
reasonably proficient in certain biochemical 
techniques necessary for the study of enzymology 
(isolation, purification, chemical modification, 
kinetics, etc.), but I retain a strong interest in 
chemistry. Organic chemistry was my favourite 
subject at school and as an undergraduate, and is still 
my major concern as a University lecturer. Someone 
once said that "any competent organic chemist can do 
biochemistry in his spare time". That may be an 
exaggeration, but there is no doubt that a sure 
foundation in organic chemistry is extremely useful 
for biochemical research. It is my belief that the 
papers presented here illustrate several cases where 
a sound knowledge and an application of chemistry 
have corrected mistakes or clarified difficulties in 
my particular area of biochemical research. 

Aldehyde dehydrogenase 

Since the early 1970s, and originally at the 
instigation of Professor R.D. Batt, this Department has 
had a major interest in various aspects of alcohol 
metabolism. Ethanol is metabolised in the liver by 
this route: 



.., 

CH3CH2~ CH3CHO ~ CH3Coo-

NAD+ NADH NAO+ NADH 

The second oxidation is catalysed by aldehyde 
dehydrogenase. This enzyme has a broad substrate 
specificity and also appears to be important in 
removing any other toxic aldehyde that is ingested or 
produced endogenously. The fundamental aim of many 
of the accompanying papers is to characterise 
aldehyde dehydrogenase fully, to understand exactly 
how it works, to identify the amino acid residues 
responsible for its catalytic activity, and to elucidate 
the details of the step-by-step chemical mechanism 
by which acetaldehyde is converted to acetate. 

Disulfiram 

Disulfiram, (C 2 H 5hN-CS-SS-CS-N(C 2 H 5 ) 2 , was 

discovered in 1948 to cause an unpleasant reaction to 
alcohol if it (disulfiram) is ingested beforehand. 
Since then it has been widely used throughout the 
world to help alcoholics remain abstinent. The prime 
cause of the symptoms is that disulfiram inactivates 
aldehyde dehydrogenase so that acetaldehyde produced 
in the metabolism of ethanol cannot be quickly 
disposed of. The interaction between the enzyme 
and disulfiram in vitro has been greatly illuminated 
by the work presented here. However, exactly how 
aldehyde dehydrogenase is inactivated physiologically 
is still a matter of debate and this problem is 
addressed by many of the accompanying papers. 

Other anti-alcohol compounds 

There are many substances that cause a 
disulfiram-like reaction to alcohol, but apart from 
disulfiram itself only cyanamide has been used in 
alcoholism therapy (see Paper no. 30). Certain 
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cephalosporin antibiotics constitute an important 
class of compounds that cause an 'accidental' 
anti-alcohol reaction; my work has elucidated the 
chemistry behind this phenomenon. 


