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Serum Alkaline Phosphatase
Urthophosphoric monoester phosphohydrolase, better known
as alkaline phosphatase, can normally be detected in serum
and in extracts prepared from many different tissues, notably
bone, liver, intestine, kidney, and placenta. In adults serum
alkaline phosphatase is predominantly of hepatic origin; a
small but variable amount of the intestinal isoenzyme can
also be demonstrated.' 2 Earlier work' suggesting that the
enzyme in serum came predominantly from bone has been
discounted in view of the lack of specificity of the antisera for
individual tissue phosphatases,4 but the isoenzyme from bone
is normally present in sera from children, and its presence
accounts for the higher total activities that are observed up
to puberty. In the investigation of liver disease in children
measurements of the more specific 5'-ribonucleotide phospho-
hydrolase (5-nucleotidase) are preferable, since this enzyme is
predominantly of hepatic origin and its normal range of
activity in serum does not show variation with age.' Elevation
of the serum alkaline phosphatase due to the placental
isoenzyme reverts to normal within a few days of the end of
pregnancy.6

There are two important causes for raised serum alkaline
phosphatase activity: those diseases of bone in which there
is increased osteoblastic activity, and disease of the liver,
especially where there is obstruction to the outflow of bile,
either intrahepatic or extrahepatic. Controversy existed for
many years over the source of the raised serum alkaline phos-
phatase in these two categories of disease until D. W. Moss
and his colleagues7 8 showed conclusively by enzyme kinetic
studies that the alkaline phosphatase in serum collected from
patients with disease of bone had kinetic properties which
distinguished it from that found in patients with liver disease.
This has been confirmed independently by electrophoresis.' 2 9
For 30 years the tendency to link alkaline phosphatase with
bone had led to the assumption that the liver acted as an
excretory organ for the enzyme released from bone and that
elevated alkaline phosphatase in the serum of patients with
liver disease or obstruction to the outflow of bile was due to
retention of the enzyme.'0 A number of recent reports have
supported the alternative theory of overproduction of alkaline
phosphatase by the liver in these cases. The evidence includes
the finding that the main components of alkaline phosphatase
normally present in serum and bile are different"-13 ; that

perfusion of the liver in cats leads to large increases in the
alkaline phosphatase activity in the perfusate, but only when
the biliary system is obstructed4 ; and that in dogs ligation
of the hepatic duct draining one lobe of the liver causes an
increase in the alkaline phosphatase activity in serum and bile
and in the lobe drained by the ligated duct.'5 Investigations
on patients with hepatobiliary disease have also been inter-
preted as favouring the hepatic origin of increased alkaline
phosphatase."3 16
An alkaline phosphatase can be detected in urine, but this

does not represent a major route of excretion in man,'7 though
increased excretion of alkaline phosphatase in urine has been
reported in some patients with jaundice and a high serum
alkaline phosphatase.'6 18 The alkaline phosphatase found in
normal urine has electrophoretic and chromatographic
properties which distinguish it from serum and from tissue
phosphatases. In the presence of disease of the renal tract.
however, the level of alkaline phosphatase can be readily
shown to be raised if steps are taken to remove inhibitors
present in urine before measuring the enzymatic
activity. 6 19 20

Serum alkaline phosphatase measurements have an estab-
lished place in the investigation of suspected diseases of bone,
and they are still widely used in the investigation of liver
diseases, though 5-nucleotidase has been advocated as an
alternative for this latter purpose." In common with other
" liver-function tests " it is important that the first measure-
ment of alkaline phosphatase is made as early as possible in
the course of the illness, before complications set in. With
a baseline series of observations changes occurring later
during the disease are less confusing to interpret. The value
of estimations of the serum alkaline phosphatase in the inves-
tigation of jaundice is improved if the results are interpreted
in combination with other tests of liver function,'2 but no
combination of biochemical tests can by themselves at present
differentiate between intrahepatic and extrahepatic causes of
obstruction, and a comprehensive assessment of the patient's
illness must be made.
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Festschrift for McMichael
As professor of medicine at Hammersmith for twenty yeah
until he retired in 1966, Sir John McMichael, F.R.S., did
as much as anyone to give the Royal Postgraduate Medical
School its unique reputation for excellence. To the hosts
of students who came there from all over the world he seemed
to embody all the physicianly virtues. Anyone fortunate
enough to have seen McMichael in action at a clinico-
pathological conference will know him also as an inspiring
teacher, alert always in his search for the truth to encourage
the most junior of his colleagues. Now director of the British
Postgraduate Medical Federation, he can continue to exercise
his beneficent influence on postgraduate education as well as
retain old links with the school. The variety of these is
evident from the Festschrift published in his honour as a
special issue of the Postgraduate Medical fournal.1 The
range of subjects on which some of his old colleagues and
students contribute articles reflect his own wide interests-
diseases of the cardiovascular system, the kidneys, and the
liver to name a few. A bibliography of his own papers con-
cludes the journal. This is a stimulating tribute to one who
is himself renowned for the stimulus he imparted over the
years to so many medical men and women.
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