PROCEEDINGS OF THE B.P.S., 13th-15th SEPTEMBER, 1978

Selective affinities of bromocriptine
and lergotrile for rat limbic dopamine
binding sites

K.J. BLACKBURN, R.M. BREMNER,
P.M. GREENGRASS & M. MORVILLE
(introduced by M.J. DAVEY)

Department of Medicinal Biology, Pfizer Central
Research, Pfizer Limited, Sandwich, Kent

The results of recent clinical studies with bromocrip-
tine and lergotrile have stimulated interest in their
pharmacological properties. Both are agonists of
dopamine receptors (Corrodi, Fuxe, Hokfelt, Lidbrink
& Ungerstedt, 1973), compete for dopamine binding
sites (Burt, Creese & Snyder, 1976) and inhibit dopa-
mine-stimulated adenylate cyclase (Schmidt & Hill,
1977). These results suggest that bromocriptine and
lergotrile are capable of acting as both agonists and
antagonists at dopamine receptors and a knowledge
of the nature of the drug-receptor interactions in dis-
crete brain areas would facilitate an understanding
of their clinical profiles.

To gain insight into this, we have compared the
effects of bromocriptine and lergotrile on the binding
of [*H]-dopamine (agonist ligand) and [3*H]-haloper-
idol (antagonist ligand) to limbic (T. olfactorium and
N. accumbens) and striatal membranes. Freshly dis-
sected tissues from male rats were homogenised in
50 vol ice-cold 50 mm tris-HCl buffer (pH 7.5 at 4°C)
and centrifuged twice (50,000 g) for 10 minutes. The
final pellet was re-homogenised in 100 vol 50 mm tris-
maleate buffer (pH 7.1 at 4°C) containing, NaCl (120
mM), KCI (5 mmM), CaCl, (2 mm), MgCl, (1 mwm),
ascorbate (0.1%) and pargyline (10 upm). Aliquots
(400-500 pg protein) were incubated with 5 nm
[*H]-dopamine (15-17 Ci/mmol) or 2 nm [*H]-halo-
peridol (8-20 Ci/mmol) for 30 min at 4°C. Specific
binding was defined as that in excess of blanks deter-
mined in the presence of 100 umM dopamine for [3H]-
haloperidol and 1 pmM dopamine for [*H]-dopamine.
Some 40-50% of total binding in the case of [3HJ-
haloperidol and some 30-40% in the case of [*H]-
dopamine was specific, saturable and of high affinity.
The apparent dissociation constants were similar in
both membrane preparations (3 nM, [3H]-haloperi-
dol; 10 nM, [*H]-dopamine) although there were dif-
ferences in the number of binding sites. [ *H]-haloperi-
dol had a B,,,, (pmoles/mg protein) of 0.53 for stria-
tum and 0.24 for limbic areas; for [3H]-dopamine
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and values were 0.44 for striatum and 0.18 for limbic
areas.

Specific [*H]-dopamine binding to limbic mem-
branes was displaced by low concentrations of lergo-
trile (ICso 13 nM), dopamine (ICs, 40 nM) and bro-
mocriptine (ICso 47 nM) whereas haloperidol (ICs,
6 uM) had lower affinity for these binding sites. The
affinities of bromocriptine and lergotrile for striatal
binding sites were much lower than those for limbic
sites: lergotrile (ICs, 400 nMm) and bromocriptine
(ICso 3.3 uM). Among a series of dopaminergic com-
pounds only (3,4-dihydroxy-phenylamino)-2-imidazo-
line (DPI) also had greater affinity for limbic rather
than striatal dopamine binding sites (ICs, limbic 20
nM; striatum 10 pum). More recent data from satu-
ration studies with [3H]-dopamine of higher specific
activity (47 Ci/mmol) indicate more than one type
of limbic dopamine binding site. However using
[3H]-haloperidol as the ligand no differences were
apparent between striatal and limbic ICs, values:
haloperidol (4 nm), lergotrile (40 nM), bromocriptine
(200 nM), dopamine (1 um) and DPI (10 pMm).

The present demonstration of selectivity of bromo-
criptine, lergotrile and DPI for limbic as opposed to
striatal dopamine binding sites adds to the possibility
of different types of dopamine receptor (Cools & Van
Rossum, 1976). In the cases of bromocriptine and ler-
gotrile this selectivity may also be relevant to some
of their clinical effects. However as both agents also
interact with haloperidol binding sites, thus support-
ing their mixed agonist/antagonist potential, direct
extrapolation of these findings to the clinical situation
requires more detailed investigations.
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