


not differences in the dissociation con-
stant.

To ensure that the specific binding of
"Hvlabeled ligands to alpha-adrenergic,
beta-adrenergic, and histamine 1 recep-
tors involves biologically relevant recep-
tor sites, we evaluated drug competi-
tion at each binding site (Table 2).
Both in neuronal membrane and micro-
vessel fractions, the binding of p-
[3H]aminoclonidine and [3H]WB-4101
was stereospecific with respect to the
isomers of. norepinephrine, with the
physiologically more potent (- )isomer
substantially more active at both 3H-Ia-
beled ligand binding sites. The alpha-ad-
renergic antagonists WB-4101and prazo-

sin were similarly potent at brain mem-
brane and microvessel binding sites. The
binding of [3H]dihYdroalprenolol had
properties expected of beta-adrenergic
receptors in both the neuronal and mi-
crovessel fractions; with stereospecifici-
ty of epinephrine isomers and with
isoproterenol being substantially more
potent than norepinephrine and epineph-
rine. In both tissue preparations, binding
of [3H]mepyramine was inhibited stereo-
specifically by the isomers of the hista-
mine 1 antihistamine chlorpheniramine,
whereas mepyramine was markedly
more potent than histamine. The limited
levels of binding displayed by ligands for
serotonin, opiate, benzodiazepine, and

muscarinic cholinergic receptors appear
to have the same drug specificity in the
microvessel as in the neuronal mem-
brane preparations. Whether this limited
binding reflects a very small number of
vascular receptors or merely contamina-
tion of the neuronal membranes is un-
clear.

The binding of p-[3H]aminoclonidine,
[3H]WB-4IOl, [3H]dihydroalprenolol,
and [3H]mepyramine to cerebral micro-
vessels could involve receptors on
smooth muscle, presynaptic nerve termi-
nals, or both. Destruction of norepineph-
rine-containing neurons with 6-hydroxy-
dopamine, however, fails to significantly
alter the binding of 3H-Iabeled ligands to

Table 1. Comparison oPH-labeled ligand binding in bovine cortical homogenates with binding in cortical microvessel fractions. Binding studies
were performed as described by Bennett (14). Briefly, 1oo,u1of tris-HCI (pH, 7.7 at 25°C) or of a displacing drug, loo,ul oPH-labeled ligand, and
800 ,ul of tissue suspension were studied. Specific binding was defined as the excess over blanks taken in the presence of 0.1 mM (- jnorepineph-
rine for alpha-adrenergic receptors, I ,uM (±)propranolol for beta-adrenergic receptors, 10,uM triprolidine for histamine receptors, 1 ,uM D-
lysergic acid diethylamide for serotonin receptors, I ,uM levallorphan for opiate receptors, I ,uM diazepam for benzodiazepine receptors, and 0.1
mM oxotremorine for muscarinic cholinergic receptors. In each case, approximately 0.5 mg of protein per milliliter was incubated with the 3H_
labeled ligands until equilibrium was reached. All experiments were performed in triplicate and repeated four to six times with less than 15
percent variation.

Binding
site Ligand

Cortical Corticalneuronal
Concen- membranes micro vessels Neuronal
tration (femtomoles (femtomoles membranes
(nM) per rnilli- per milli- (percent)

gram of gram of

protein) protein)

0.6 31.8 15.2 48
0.9 41.8 18.3 44
0.8 36.4 11.3 31
2.0 67.8 44.0 65
2.0 26.4 1.36 5
0.36 18.1 1.08 6
3.7 51.2 3.74 7
1.4 11.4 0.56 5
1.9 36.2 3.20 9
0.7 430 37.6 9
0.2 115 8.5 7

Alpha-adrenergic p-[3H]Aminocionidine
[3H]WB-4101
["H]Dihydroalprenolol
[3H]Mepyramine
5-[3H]Hydroxytryptamine
[3H]Spiroperidol
D-[3H]Lysergic acid diethylamide
o-["H]Ala-Leu-enkephalin
[3H]Naloxone
[3H]Flunitrazepam
[3H]Quinuciidinyl benzilate

Beta-adrenergic
Histamine 1
Serotonin

Opiate

Benzodiazepine
Cholinergic

Table 2. Comparison of drug affinities for 3H-Iabeled ligand binding sites in bovine cerebral homogenates with affinities for binding sites in bovine
cerebral microvessel fractions. For each drug, inhibition of binding was measured at three to four concentrations, and median inhibitory concen-
trations were determined by log-probit analysis. Each value is the mean ± standard error of the data from three to four experiments, each
performed in triplicate.

3H-Labeled
Median inhibitory concentration

ligand Drug Cortical neuronal Cortical
membranes micro vessels

p-Aminocionidine (- )Ncirepinephrine 24 ± 0.88 35 ± 10
(+ )Norepinephrine 690 ± 120 1,200 ± 490
WB-4101 75 ± 45 73 ± 47
Prazosin 5,800 ± 1,700 5,700 ± 1,800

WB-4101 (- )Norepinephrine 2,400 ± 700 2,100 ± 380
(+ )Norepinephrine 73,000 ± 16,000 73,000 ± 16,000
WB-4101 0.64 ± 0.12 0.61 ± 0.10
Prazosin 1.4 ± 0.65 0.86 ± 0.12

Dihydroalprenolol (- )Epinephrine I,DOO ± 460 1,400 ± 790
(+ )Epinephrine 16,000 ± 6,300 17,000 ± 6,600
Isoproterenol 87 ± 27 77 ± 18
(- )Norepinephrine 2,000 ± 790 2,200 ± 720

Mepyramine Histamine 23,000 ± 2,000 46,000 ± 7,900
Mepyramine 3.3 ± 0.47 3.1 ± 0.88
n-Chlorpheniramine 4.3 ± 0.71 3.8 ± l.l
t.-Chlorpheniramine 250 ± 62 300 ± 35

Binding
site

Alpha-adrenergic

Beta-adrenergic

Histamine 1
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