
The paper investigated whether the variability in the
metabolism of isoniazid represented a genetic poly-
morphism. Using data from a study of 53 families, it
was found that isonia.zid metabolism is inherited as
a Mendelian character. [The SC!

5
indicates that this

paper has been cited in over 345 publications.]
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In the fall of 19581 joined Victor McKusick in the
Division of Medical Genetics in the Department of
Medicine at Johns Hopkins University. At that time
I had been medically qualified for seven years, had
completed National (Army) Service, obtained the
Membership of the Royal College of Physicians of
London, and had experience in specialist practice of
general (internal) medicine and laboratory research.
In the Division of Medical Genetics there was inter-
est in the variability previously found in the human
metabolism of isoniazid) This interest was stimu-
lated in part by E.K. Marshall, Jr., the retired but still.
active chairman of the Department of Pharmacolo-
gy. The question was whether the variability in the
metabolism of isoniazid represented a genetic poly.
morphism.

it was obvious that this logistic problem required
a number of satisfactory interdigitating components
for its solution. Because isoniazid was used in the
clinical treatment of tuberculosis, the measurement
of the drug in body liquids was commonly being
made by microbiological assay. This was inappropn-
ate for a genetic survey. Consequently, a review of
chemical assays was made and the method of J.R.
Maher and colleagues was selected as appropriate.

A simple test that could be performed in a stan-
dardised manner on a large number of people (most-
ly healthy) was the next requirement. A single plasma
isoniazid concentration determined six hours after
an oral dose of 10mg per kg body weight was chosen
for this purpose. Unrelated healthy individuals were
studied to see whether there were (as had been sug-
gested by previous work) distinctly different types
of individuals indicating different phenotypes. This
survey revealed that the population resolved itself
naturally into two types—slow and rapid metaboliz-
ers. Models of the genetic analyses likely to be re-
quired were available from studies of blood groups
and phenylthiocarbamide.

An extensive family study proved that isoniazid
metabolism was inherited asa Mendelian character.
This finding was at the time innovative. In due
course—after establishing a “liver bank” (stored sam-
ples of human liver)—it was shown that the enzymic
basis lay in the activity of N.acetyl transferase
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Other drugs have since been shown to be subject to
the same polymorphic acetylation. Associations have
been demonstrated between clinically significant
events (especially adverse reactions) and particular
phenotypes.
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More recently the polymorphism has

been shown to have relevance to spontaneous dis-
orders.
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Cancer of the bladder is a disorder more

common in slow acetylators because they are less
able to detoxify the causative aromatic amines.
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This finding is of especial significance to the disci.
pline of occupational medicine. Associations of acet-
ylator phenotypes with other disorders have been
discovered as statistical phenomena with as yet no
biochemical explanation.

The cited study was one of a small number of pub-
lications that formed the basis of an interdisciplinary
branch of medicine termed “pharmacogenetics.” A
substantial number of other enzymic polymorphisms
(especially those involving P450)
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influencing drug

metabolism, as well as polymorphisms of pharma-
cologic responses, have now been described that are
relevant to the clinical use of a large number of
drugs.

It is probable that this 1960 paper has been cited
so often because it presented a clear-cut conclusion
of interest to workers in different fields of endeav-
our, for example, human genetics, pharmacology,
clinical medicine, toxicology, and epidemiology.

Involvement in this project led to an academic ca-
reer that brought me a number of honours includ-
ing the first Sir Henry Dale Lectureship, Membership
of the Johns Hopkins Society of Scholars, and chair.
manship of the Department of Medicine at the Uni-
versity of Liverpool, England.
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