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and 70 mg'100 ml) appears to be the best compromise: it
ensures a gain of calcium during each dialysis cycle and also
adequately suppresses secondary hyperparathyroidism.'4 22 24

In practice the response of the individual patient to these
therapeutic manipulations is not always fully predictable. Any
previous parathyroid hypertrophy and the degree of para-
thyroid autonomy play an important part. In its extreme form
autonomous tertiary hyperparathyroidism is characterised
clinically by osteitis fibrosa, raised total and ionised serum
calcium concentrations, and greatly raised serum concentra-
tions of parathyroid hormone and alkaline phosphatase. In
these circumstances raising the serum calcium concentration
further appears of no real benefit; and the parathyroid mass
needs to be reduced by a subtotal parathyroidectomy,25 after
which one of the above medical therapeutic regimens should
be used. In intermediate cases of parathyroid autonomy,
however, the tot*l serum calcium concentration may not be
frankly raised; s,ich patients may not respond at all well to
treatment with vitamin D, calcium supplements, and phosphate
binders.25 26 Thus in assessing patients with azotaemic hyper-
parathyroidism a distinction needs to be made between a
calcium-responsive and a calcium-unresponsive phase, the
latter usually occurring in long-established and undertreated
patients.
Can we prevent azotaemic hyperparathyroidism? Ideally,

all patients with renal insufficiency should have any mal-
absorption of calcium, hypocalcaemia, or concurrent hyper-
phosphataemia corrected at an early stage to forestall its
development. At one time phosphate restriction alone was
thought sufficient to prevent the development of secondary
hyperparathyroidism,27 but a recent two-year study has shown
that vitamin D may also be necessary.28 Until quite recently
treatment with vitamin D has been limited-largely because
of the complications associated with its poorly supervised use.
The increasing availability of la-OHD, and l,25(OH)2D3,
however, with their short half life29 seems certain to make
treatment with vitamin D simpler and safer. Clinical trials of
the use in early renal failure of la-OHD3 and 1,25(OH)2D3
(in conjunction with phosphate binders as required) should
help determine the requirements for these active vitamin D
metabolites at different stages of reduced renal function; only
then will we know whether normal bone metabolism can be
maintained and whether secondary hyperparathyroidism and
the often-associated osteomalacia can be prevented.
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John Hunter's 250th
anniversary

Two hundred and fifty years ago John Hunter was born in
the farmhouse of Long Calderwood in the parish of East
Kilbride, a few miles south of Glasgow. The family bible
notes the date as 9 February, the parish register records
13 February, and John Hunter himself would celebrate his
birthdays on 14 February; by tradition, if nothing else, this
is the conventional date of remembrance of his birth.
At the age of 20 John came to London to join his elder

brother, William, who was already establishing his reputation
as an anatomist and man-midwife. He soon entered as surgeon-
pupil to the new St George's Hospital, and over the next 11
years he laid the foundations of his life's study of anatomy and
physiology. This was followed by three years' service as an
army surgeon in the Seven Years' War. Like so many other
surgeons before and since, the unfortunate wealth of gunshot
wounds which he encountered added much to Hunter's
surgical experience. Within a few years of his return, in 1768,
he was appointed surgeon to St George's Hospital and could
have devoted the rest of his active days to the life of a busy
London consultant. Nevertheless, in addition to his surgical
and teaching duties, John never gave up his dedication to his
research and to his museum, which eventually contained well
over 13 000 specimens. His appetite for work was enormous:
his studies spread from transplantation of teeth to inflamma-
tion, from the ligation of blood vessels to the descent of the
testis, from the hibernation of the hedgehog to the strange
habits of cuckoos (to the study of which he inspired Edward
Jenner, perhaps the most distinguished of his many pupils).
The belief that he inoculated himself with syphilis is, however,
almost certainly mistaken.'
A sufferer from angina pectoris, John Hunter collapsed and

died at a weekly board meeting at St George's Hospital on
16 October 1793. He was buried at St Martin's Church, but
his remains were moved to the north aisle of the nave of
Westminster Abbey in 1859. The brass tablet there records:
"His genius as a gifted interpreter of the Divine Power and
wisdom at work in the laws of organic life."

These bare facts are the framework of the modern surgeon's
veneration for this great man, whose labours provided the
origins of the science of surgery based on observation, experi-
ments, and the basic principles of biology.
To celebrate this important anniversary, the Royal College

of Surgeons of England arranged an elaborate programme of
meetings and functions for this week of 13-18 February,
including a formal reception, graced by Her Majesty the
Queen and Prince Philip, a Hunterian Anniversary Oration by
Lord Wolfenden, and symposia on subjects close to Hunter's
heart-inflammation, wound healing, and ulceration. Other
meetings have been planned at provincial centres and functions
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are also being organised both by the Hunterian Society and by
St George's Hospital.
John Hunter's work is enshrined today in the Hunterian

Museum at the Royal College of Surgeons. He would be glad
to know that his early researches are still the topics of con-
tinued interest among today's surgical scientists.
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Serum bile acids in
hepatobiliary disease
Can measuring the concentration of serum bile acids add
anything useful to the information from other liver function
tests? In 1939 Josephson' lamented that, though bile acid
concentration in blood had been the subject of intensive
investigation, the results from different analytic methods failed
to agree and the scatter of values in liver disease was so great
that the estimation was of no clinical use. Modern methods of
measuring serum bile acids, however, are sensitive, precise, and
in good agreement, and the time has come for a reappraisal.

Total serum bile acid concentration may be measured
conveniently by a 3x-hydroxysteroid dehydrogenase assay,2
and gas-liquid chromatography allows individual bile acids
to be distinguished.3 Radioimmunoassay has added greatly
to the sensitivity of bile acid estimation, and assays for the
conjugates of cholic, chenodeoxycholic, and deoxycholic acids
have been described, 6 making serum bile acid measurement
a practical clinical proposition.
The concentration of total serum bile acids indicates the

fraction reabsorbed from the intestine that has escaped
extraction on its first passage through the liver. These new
techniques have established that measuring bile acids is a valid
test of liver function,7-9 at least as sensitive as estimating
y-glutamyltranspeptidase concentrations,'0 11 and more specific
for hepatobiliary disease. Some,9 12 but not all,10 reports have
suggested that the serum bile acid concentration two hours
after a meal is an even more sensitive indicator of liver
dysfunction than are fasting concentrations. In spite of initial
hopes,'3 the disappearance rate of intravenously injected bile
acid does not1" improve the sensitivity of the test, probably
because in these circumstances clearance is more influenced
by liver blood flow.

Recently Pennington et al° showed that useful information

about the type of liver disease may be obtained by measuring
the individual bile acids by gas-liquid chromatography. The
cholic:chenodeoxycholic acid ratio showed a clear distinction
between patients with cirrhosis and with extrahepatic obstruc-
tion. The complete separation of the two groups reflects both
the impairment of cholic acid synthesis in cirrhosis (probably
due to damage to the 12x-hydroxylating mechanism) and a
relative increase in cholic acid production in biliary obstruction.
Patients with intrahepatic and extrahepatic cholestasis were
not compared, however, and the authors admitted that the
cholic :chenodeoxycholic ratio would probably prove un-
helpful here. A reduction in the glycine :taurine ratio of
conjugated bile acids also occurs in liver disease, but is too
variable to be diagnostically useful.'4
The sceptic will want to know why another sensitive liver

function test is needed at all, particularly when some existing
ones, such as the bromsulphthalein retention test, are rarely
used. In chronic hepatitis, however, there is a real need for a
non-invasive method of assessing disease activity and moni-
toring treatment, and in a recent study from the Mayo Clinic
determining the serum bile acids was much more useful for
these than conventional liver function tests.7 This important
work needs confirmation. Furthermore, some authors15 con-
sider that normal serum bile acid concentrations must be
present for the diagnosis of Gilbert's syndrome (constitutional
hyperbilirubinaemia).
Methods exist, then, for accurate measurement of total and

individual serum bile acids, and with radioimmunoassay this
could become a routine procedure. The place of these assays
in day-to-day clinical practice needs to be defined more
precisely, but at present they seem unlikely to supplant
existing liver function tests.16

1 Josephson, B, Jfournal of Clinical Investigation, 1939, 18, 343.
2 Murphy, G M, Billing, B H, and Baron, D N,Journal of Clinical Pathology,

1970, 23, 594.
3Sandberg, D H, et al, Journal of Lipid Research, 1965, 6, 182.
4Ross, P E, Pennington, C R, and Bouchier, I A D, Analytical Biochemistry,

1977, 80, 458.
Simmonds, W J, et al, Gastroenterology, 1973, 65, 705.

6 Demers, L M, and Hepner, G, Clinical Chemistry, 1976, 22, 602.
Korman, M G, Hofmann, A F, and Summerskill, W H J, New England
J7ournal of Medicine, 1974, 290, 1399.

8 Fausa, 0, and Gjone, E, Scandinavian Journal of Gastroenterology, 1976,
11, 537.

9 Barnes, S, et al, J7ournal of Clinical Pathology, 1975, 28, 506.
0 Pennington, C R, Ross, P E, and Bouchier, I A D, Gut, 1977, 18, 903.

1 Thjodleifsson, B, et al, Gut, 1977, 18, 697.
12 Kaplowitz, N, and Javitt, B, Journal of the American Medical Association,

1973, 225, 292.
13 LaRusso, N F, et al, New England Journal of Medicine, 1975, 292, 1209.
14 Neale, G, et al, Gut, 1971, 12, 145.

s5 Javitt, N B, Clinics in Gastroenterology, 1977, 6 (i), 219.
16 British Medical3Journal, 1977, 2, 75.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.6110.391 on 18 F
ebruary 1978. D

ow
nloaded from

 

http://www.bmj.com/

