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This paper describes differences in the heat
inactivation rates of alkaline phosphatase in
sera from different groups of patients. Alka-
line phosphatase in serum from patients
with skeletal disorders was inactivated at a
more rapid rate than serum alkaline phos-
phatase from patients with hepatobiliary
disorders. [The SC!® indicates that this paper
has been cited explicitly in over 180 publica-
tions since 1965.]
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“During 1963, a number of patients at
Sydney Hospital were found to have unex-
pected, transient, and spectacular eleva-
tions of their serum alkaline phosphatase
values. John Clubb, who was then a resident,
found that all these patients had received in-
fusions of albumin prepared from human
placentas,
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and we discussed ways and

means to distinguish this contaminant alka-
line phosphatase (presumably of placental
origin), from the endogenously occurring
material.

“At Frank Neale’s suggestion we tried heat
denaturation. We chose 56°Cin the first in-
stance because the thermostat of a water
bath in the microbiology department (used
for complement work) was set at that tem-
perature. It soon became clear that human
placental alkaline phosphatase, whether ob-
tained from fresh placentas, from maternal
pregnancy serum, from placental albumtn
preparations, or from the serum of recipi-
ents, was uniquely heat stable and differed
from other human alkaline phosphatases in
a variety of other parameters.
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“Differences between serum alkaline
phosphatase from patients with skeletal dis-
orders and patients with hepatobiliary
disorders were less spectacular but, never-
theless, highly significant.

“Skeletal material (whether derived from
bone or from blood) was more readily
denatured by physical and chemical agents
than biliary alkaline phosphatase (‘bone
breaks’). We concluded, ‘Serum alkaline
phosphatase in subjects with skeletal disor-
ders is of bony origin while in hepatic disor-
ders the enzyme is derived from the con-
tents of the biliary tree.’

“When this paper was submitted to the
American Journal of Medicine, the then
editor (Alexander 8. Gutman—a great
believer in the ‘unitary’ nature of alkaline
phosphatase) returned it with a curt note
saying that it needed more than such a
crude method to convince him that there
were multiple tissue origins of this enzyme.

“After its publication in the Annals of In-
ternal Medicine, this method generated a
good deal of interest for a variety of reasons.
Serum alkaline phosphatase assays con-
stitute one of the most commonly per-
formed tests in clinical medicine.
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The heat

denaturation technique is universally
available so that our results were rapidly
confirmed in other laboratories.

“In spite of its inherent inaccuracies (no
worse than those of electrophoretic meth-
ods), the test is still widely employed in the
study of tissue sources of circulating
alkaline phosphatases. Most importantly,
this paper changed clinical thinking about
the mechanism of serum alkaline phospha-
tase elevation in hepatic disease.

“More work needs to be done to clarify
the nature of the differences between
skeletal and biliary alkaline phosphatases
which are probably due to posttranslational
factors.”
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