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A reliable in vitro assay of insulin receptors has been
developed, and a preliminary study of the in vivo
effects of an antidiabetic sulphonylurea drug has been
attempted.

Purified membranes were prepared from livers of
male ob/ob 6 week-old mice and from normal, lean
littermates by the method of Cuatrecasas (1972),
using a buffer consisting of (mM): Tris HCI 50, MgCI2
10, NH,C1 5, bovine serum albumin 0.1% (w/v),
pH 7.9. The homogeneity of the preparation
was checked by electron microscopy. The protein con-
centration of the microsomal fraction was 1.9 + 0.06
mg/ml: n = 9 (mean + s.d.) for obese mice, and 1.38
+ 0.04 mg/ml: n = 9, for lean mice. Purified
membranes were incubated at 13°C with 1.5 nm [125II
insulin (Radiochemical Centre, Amersham) alone or in
the presence of unlabelled insulin (50 ,ug/ml) to dis-
tinguish between receptor and non-saturably bound
hormone. Incubates were layered over cushions of (0.3
M) sucrose in buffer in Beckman microfuge tubes and
centrifuged. The supernatant was aspirated, tip of the
tube cut off, and the radioactivity in the pellet counted.

Equilibrium between specifically bound and free
11251I insulin was attained within 60 min of incubation
at 13°C, and there was no apparent loss of binding
sites during this period. Higher incubation
temperatures appeared to destroy the binding sites.
The binding affinity and capacity were determined
from linear Lineweaver-Burke plots after incubating
membranes with a range of concentrations of [1251]
insulin (0.02-1.5 M) alone or in the presence of excess
unlabelled insulin. The molar dissociation constant
(Kd) of the reaction and the binding capacity were, for
ob/ob mice, 2.22 + 0.6 x 10-10M: n = 4 (mean + s.e.
mean), and 6.23 + 3.6 x 108 binding sites per mg
membrane protein respectively, and for lean mice,
3.94 + 0.7 x 10-10M: n = 6, and 5.47 + 1.3 x 109
binding sites respectively.

After i.p. injection of the antidiabetic sulphonylurea
drug Gliquidon (4 ,ug/g bodyweight; Boehringer
Ingelheim Ltd) twice daily in 0.1 ml of lactomide for 7
days, there was a five-fold increase in liver membrane
insulin receptors from ob/ob mice, when compared
with the effects of the solvent alone. Bodyweights were
unchanged during the course of the treatment.

It is concluded that insulin receptors can be
measured under conditions which maintain the
stability of the complex. Also, preliminary experiments
suggest that sulphonylurea derivatives may exert their
antidiabetic effects, at least in part, by increasing liver
insulin receptors.
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Opiate receptor binding in homogenates of guinea-pig
brain minus cerebellum was studied by a modification
of the method of Pert & Snyder (1973), using [3H1-D-
Ala2-D-Leu5-enkephalin (44 Ci/mmol); [3H1-D-Ala2-
leucine-enkephalin amide (17.6 Ci/mmol); [3H1-D-
Ala2-methionine-enkephalin amide (15 Ci/mmol);
13H1-etorphine (36 Ci/mmol); [3H1-dihydromorphine
(81 Ci/mmol) and [3HI-morphine (28 Ci/mmol) as
primary ligands. The brain tissue was homogenized in

Tris buffer (pH 7.4, 0°C), centrifuged at 49,000 g for
10 min; the pellet was resuspended in Tris buffer (pH
7.4, 37°C) and incubated at 37°C for 45 min. The
homogenate was then centrifuged again and the pellet
resuspended in Tris buffer (pH 7.4, 25°C) to give a
final concentration of 1 g tissue/100 ml. Aliquots of
the homogenate were incubated with various con-
centrations of the primary ligands, without addition of
Na+, for 40 min at 25°C. Specific binding was the
difference in counts obtained in the presence and
absence of 50 nm of the antagonist (-)-2-(3-
furylmethyl)-5,9-diethyl-2'-hydroxy-6,7 - benzomor-
phan (MR 2266). The kinetic parameters of the
binding were determined by Scatchard analysis.

There is apparently only one binding site for D-
Ala2-D-Leu5-enkephalin in guinea-pig brain
homogenate. At this site, the ligand has a Kd of 1.27 +
0. 16nM (n = 5) and the number of binding sites corres-
ponds to 7.4 + 0.31 pmol/g wet wt (n = 5). Under the
same conditions, only one binding site was detected
for D-Ala2-leucine-enkephalin amide or D-Ala2-
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