
This paper described a radioreceptor assay for the
measurement of autoantibodies to the thyrotropin
(TSR) receptor. The method was based on the abil-
ty of the antibodies to inhibit

125
1-labelled TSR

binding to TSH receptors in thyroid membranes.
Analysis of. sera from patients with different
thyroid diseases suggested that the system was
sensitive and specific. [The Sd®indicates that this
paper has been cited in over 430 publications
since 1974.)
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Hyperthyroidism in Graves’ disease is due
to autoantibodies to the thyrotropin (TSH)
receptor. The antibodies interact with the
receptor in such a way as to trigger the same
series of membrane-associated events as the
natural ligand TSH.

1
Originally, the receptor

antibodies were measured by an in vivo bio.
assay system first involving guinea pigs

2
and

later mice.
3

The bioassay was technically
difficult, time consuming, imprecise, insen-
sitive, and involved large numbers of experi-
mental animals (at least five animals per de-
termination). Anyone who has worked with
this technique will have longed for a better
method, and this was very much on my mind
when I joined Reg Hall’s Endocrine Unit in
Newcastle toward the end of 1972.

In the early 1970s, the first TSH receptor
assay systems based on “

5
1-labelled TSH

were being described, particularly by the
laboratories of Manley

4
in Brisbane and Lis-

sitzky in Marseilles.
5

Using the receptor as-

say, several groups of investigators, includ-
ing our own, were able to show that lgG
from patients with Graves’ hyperthyroidism
inhibited

125
1-labelled TSH binding to the

TSH receptor, thus providing the first direct
evidence for the existence of TSH receptor
autoantibodies.

A combination of my own expertise in
protein chemistry with Hall’s exceptional
knowledge of clinical thyroidology enabled
us to develop quickly a receptor assay for
the receptor antibodies that was suitable for
use in specialist research laboratories. This
was principally possible through the great
generosity of John Pierce (UCLA), who pro-
vided many laboratories with his highly puri-
fied TSH.

The original assay enabled a range of im-
portant clinical studies to be carried out and
these provided compelling evidence for a
pathogenic role of TSH receptor antibodies
in Graves’ disease. Furthermore, relatively
precise measurement of the antibody levels
in serial samples was possible for the first
time, and studies of changes in TSH receptor
antibody levels during treatment by surgery,
radioiodine, or antithyroid drugs showed
that these forms of therapy had marked ef-
fects on receptor antibody synthesis as well
as a direct action on thyroid follicular cells.

1

Although the original assay was valuable,
it had many technical problems and was un-
suitable for use outside specialist research
laboratories. Recently, however, the original
procedure has been greatly improved so as
to provide a simple, rapid, sensitive, and
precise method for TSH receptor antibody
measurement,

6
and this is now in routine use

in many laboratories throughout the world.
The eight years spent in Newcastle with

Hall were immensely rewarding and enjoy-
able. The original paper was the first in a
whole series of studies in which scientists
and clinicians worked together successfully.
It was also catalytic in terms of stimulating
major investigations into the nature of the
TSH receptor and the mechanisms involved
in the development of thyroid autoimmuni-
ty in man.
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