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There are at least two types of dopamine receptors: the 3H-dopamine or 3H-apomorphine receptor (with high
or nM affinity for dopamine), and the 3H-neuroleptic receptor (with low or pM affinity for dopamine). While
3H-LSD can labelthe 3H-neurolepticreceptor,thisstudy was done inorder tolabelthe3H-apomorphine/dopa-
mine receptorsite.In the presenceof excessphentolamine,serotoninand spiperone(to precludebindingto
_-adrenergic,serotonergicand neurolepticreceptors,respectively)similarconcentrationsof dopaminergicdrugs
inhibitedthe binding(to calfcaudate)of3H-LSD and 3H-apomorphine.Thisiscompatiblewith the conceptthat
the 3H-apomorphine/dopamine receptorand the 3H-neuroleptic/dopaminereceptorareseparate.

Doparninereceptors Neurolepticreceptors Aminotetralin Bromocryptine Haloperidol

1. Introduction There is direct evidence that 3H-LSD labels

serotonin receptors (Bennett and Snyder,
There is considerable indirect evidence that 1976; Leysen et al., 1978; further Refs. in

the effects of LSD (d-lysergic acid diethyl- Whitaker and Seeman, 1978). It has also been
amide) on the brain are not only mediated reported that 3H-LSD labels postsynaptic
via serotoninergic neurones, but also through neuroleptic receptors (with a low affinity of
dopaminergic, a-adrenergic and possibly hista- 4 _M for dopamine) in the snail esophageal
minergic neurones (see Whitaker and Seeman, ganglion (Drummond et al., 1978); such post-

_ 1978, for complete Refs.). It is known that synaptic receptors (with low affinity for
there are at least two types of dopamine dopamine) are also labeled by 3H-LSD in the
receptors (Titeler and Seeman, 1978; Seeman calf caudate and hippocampus (Burt et al.,
et al., 1978). The 3H-neuroleptic/dopamine 1976).
receptor has a low affinity for dopamine (pM In order to obtain direct evidence that
concentrations of dopamine are required to 3H-LSD can also attach to high-affinity dopa-
inhibit 3H-neuroleptic binding), and this mine receptors, therefore, the present study
receptor is presumably post-synaptic. The was done using excess concentrations of other
receptor for 3Hdtopamine or 3H-apomorphine, drugs to preclude the binding of 3H-LSD to
on the other hand, has a very high affinity for other receptors. Phentolamine (50 nM) and
dopamine or apomorphine (in the nM range) serotonin (5000 nM) were present in the
and a low affinity for neuroleptics (pM 3H-LSD-containing test-tubes in this study
range); these receptors may be pre-synaptic and served to preclude the binding of 3H-
(Nagy et al., 1978). LSD to c_-adrenergic and serotonin receptors,

respectively.
Furthermore, in order to preclude 3H-LSD
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tor, an excess of spiperone (100nM) was 10_ ..... "l ' '"'"'_ ' '"'"'1 '"_-_
Ilhaloperidol

present in all the test tubes. The prediction .brornocrypttne
was that if this strategy of precluding sites

for adrenoceptors, serotonin and neuroleptic/ 10-_ .s.6DPATnoradrenalinee-
dopamine receptors was appropriate, then the •NP_
pattern of aH-LSD binding should be similar
to that for 3H-dopamine or aH-apomorphine 10-,
binding. The results support this prediction. _o,am_,e

• apomorphine

10-8 10-z 10-e 10-5 10-=

2. Materials and methods =c,oon 3H-spiperone,M

V- ...... I ........ I ' .......I ........ I ....i

-- L //_C PZThe binding of 3H-LSD (11.5 Ci/mmol), 10,
3H-apomorphine (11.7 Ci/mmol) and 3H- •fL/•hnlop'rtd°l

spiperone (23-26Ci/mmol) were done on b,omo_p,,..
calf caudate homogenates (see Whitaker and 10- - S,SDPAT°_/

Seeman, 1978, for details). The incubation .__ ,or_.,,,,o.
tubes contained (final concentrations): 4 nM %,_,._NpA
3H-LSD in the presence of 50 nM phentol- 10_-
amine, 5000 nM serotonin and 100 nM •_o_..

spiperone; 3--3.5 nM 3H-apomorphine; 0.2 .°p.... p,_..
nM ZH-spiperone. The tubes were incubated 10 ....... 10-e''l .... ,,,,110_,''' .....10"_i ..... ,,,110-_ ""10-'

at 22°C for 30 min and the contents then ICs0on3H-apomorphine,M

filtered through Whatman GF/B filters. The Fig. 1. The IC._0 values for 3H-LSD binding correlated

filters were washed with either 5 ml (for with those for 3H-apomorphine binding (bottom) in
3H-LSD) or 10 ml of buffer (for 3H-apo- calf caudate homogenate. The binding of 3H-LSD
morphine and for 3H-spiperone; see Whitaker was done in the presence of excess concentrations of

spiperone (100 nM), phentolsmine (50riM) and

and Seeman, 1978). Specificbinding of 3H- serotonin (5000 nM) in order to preclude 3H-LSD

LSD was defined as that displaceableby from bindingto neuroleptic,c_-adrenergicand sero-
200 nM LSD (in the presence of phentol- tonin receptors, respectively (the triple drug combina-
amine, serotonin and spiperone) and this tion was abbreviated as SP5). Specific binding of

amounted to 125 + 10 cpm (mean + S.E.M.) 3[t-LSD (SPS) was defined as that displaceable by
- - 200 nM LSD in the presence of SP5. Abbreviations:

per test tube (25% of total binding). Specific NPA, N-propylnorapomorphine; 5.6-DPAT, 5,6-dihy-
binding of aH-apomorphine was defined as droxy-N,N-dipropyl-2-aminotetralin;CPZ, chlorprom-

that displaceable by 200 nM apomorphine, azine. Ordinates: moles/liter ICs0 on 3II-LSD (SP5).

while that for 3H-spiperone was defined as
that displaceable by 100 nM spiperone. The
aH was monitored as before (Whitaker and same magnitude as those against aH-apo-
Seeman, 1978). morphine binding.

3. Results 4. Discussion '

The ICs0 values (concentrations inhibiting Fig. 1 (bottom) illustrates that the ICs0
specific binding by 50%) for a variety of drugs values against 3H-LSD binding correlated with
are shown in fig. 1. It can be seen (fig. 1, those against aH-apomorphine binding. This
lower part) that the IC,0 values against finding suggests that 3H-LSD attaches to sites
SH-LSD binding were approximately of the similar to those labeled by 3H-apomorphine,

illlllj ...................................... l
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Thus, the observation that the aH-LSD Whitaker, P.M. and P. Seeman, 1978, Selective
labeling of serotonin receptors by d-3H-lysergic

data better correlated with the aH-apomor- acid diethylamide in calf caudate, Proc. Nat. Acad.
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