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A radioimmunoassay of human growth hormone
(HGH) is described using unextracted serum and a
double antibody method for the separation of free and
bound hormone. Serum HGH levels were measured
in a group of acromegalic patients during glucose and
insulin tolerance tests. [The SCI® indicates that this
paper has been cited in over 195 publications.]
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In 1958 | was working as a locum [tenens] senior
medical registrar at the West Middlesex Hospital,
near London, and had developed a particular inter-
est, amounting to an obsession, in trying to measure
circulating human growth hormone (HGH). At that
time the only methods were relatively insensitive bio-
logical ones, although W.D. Salmon and W.H.
Daughaday of St. Louis had rec reported resuits
of measuring “sulphation factor” that sounded very
promising.’

An immunological approach to the measurement
of serum HGH seemed possible, and the first step
was to manufacture an antibody. In that respect |
was extremely fortunate in receiving help from john
Humphrey, then of the of Immunology
at the Medical Research Council establishment at
Mill Hill and recently, very sadly, deceased. The first
antibodies when tested against HGH using Ouchter-
lony plates showed several lines of precipitation, in-
dicating them to be impure. Later, purer HGH pre-
pared by the Raben technique in Young'’s laborato-
ries at University of Cambridge became avail-
able. Eventually an antibody was found that only
gave one line of precipitation with the antigen.

At about this time, I was again very lucky to re-
ceive an introduction to Russel) Fraser, whose en-

docrine/diabetes unit at the Royal Postgraduate Med-
ical School, Hammersmith Mospital, London, was
world renowned. Due to his extraordinarillebusy
timetable, the first time ! met him was when he was
doing a thyroid bi(zsy for which he used a hish-
drill. This made a considerable noise, but, de-
spite this, we talked throughout the biopsy, and I ex-
plained my tentative plans for an HGH assay. By this
time C.H. Read and D.B. Stone from lowa City had
rted preliminary results of measuring serum
HGH using ha utination inhibition.” Fraser
was wanting to dev: the assay, and |
joined his unit to begin a long and exciting period
of work.

Initially, we a;?:olied the anti-HGH antibody to the
measurement of HGH using the utina-
tion-inhibition technique and were able to get quite
respectable looking standard curves and results on
serum that were in agreement with clinical expec-
tation. It was not long, however, before we began
to experience serious hng:feciﬁc interference with
the assay, and we had that other centres work-
ing on the method were experiencing similar prob-
lems. We arranged for samples of serum from a nor-
mal, a hypopituitary, and an acromegalic subject to
be freeze-dried sent blind to a number of these
centres, the resuits of which showed no consistency
between the different centres nor with the diagnoses.

By this time we had already decided to abandon
the haemagglutination-inhibition technique and to
try to adapt the method of radicimmuncassay devel- *
oped by S. Berson and R.S. Yalow for insulin® and
for which Yalow sul uently received the Nobel
Prize, Berson, sadly, having died. The method
involved labelling HGH with radioiodine and then
separating free and bound hormone. W.M. Hunter
and F.C. Greenwood, then at the Imperial Cancer
Research Fund, London, had reported a novel
method of iodination using chloramine-T* and were
very generous in | ing time explaining it to me.
We used the e antibody described by
R.D. Utiger and his colleagues to separate HGH
bound to rabbit anti-HGH serum by precipitation
with an anti-rabbit ma globulin serum.’

After several months we felt we had developed a
viable method without the need of any preliminary
extraction of serum and rted it in our article in
the British Medical Journal at the same time as de-
scribing our results of applying the assay to patients
with ac ly. The simplicity of the assay has
meant that it is still in use today.®

1. Salmon W D & Daughaday W H. A hormonally

lled serum factor which stimul

sulfate incorp

by cartilage

in vitro. J. Lab. Clin. Med. 49:825-36, 1957. (Cited 560 times.)
2. Read C H & Stone D B. An immunologic assay for minute amounts of human pituitary growth hormone.

AMA J. Dis. Child. 96:538, 1958. (Cited 50 times.)

3. Yalow R S & Berson S. Immunoassay of endogenous plasma insulin in man. J. Clin. Invest. 39:1157-75, 1960.
(Cited 1,995 times.) {See also: Yalow R 8. Citation Classic. (Barreu J T, ed.) Contemporary classics in the life
sciences. Volume I: cell bialogy. Philadelphia: IST Press, 1986. p. 98.]

4. Hunter WM & G d F C. Prep
Nature 194:495-6, 1962. (Cited 5,920 times.)

of iodine-131 labelled human growth hormone of high specific activity.

5. Utiger R D, Parker M L & Daughadsy W H. Studies on human growth hormone. 1. A radioimmunoassay for human
growth hormone. J. Clin. Invest. 41:254-61, 1962. (Cited 240 times.)

6. Davies R R, Miller M, Turner S J, Watson M, McGill A, Orskov H, Alberti K G M M & Johnston D G. Effects of
somatostatin anzalogue SMA 201-995 in non-insuiin dependent diabetes. Clin. Endocrinoi. 25:739-47, 1986.

14 ©1988 by ISI® CURBRENT CONTENTS®

A -ref
/7 (1/ 7N/



