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Radioligand binding studies were performed in order to clugidate the mechanism of uction of anxislytic-neuroleptic homophthalazines. Rat striatal

membrune preparations were found to bind *H-EGIS 6778 PH-GYK1-52 322, *H.(1-(4-aminophenyl)-4-methyl-7 8-dimethoxy-SH-homophthalaz-

ine)] in a speeific and displaceable munner, Several other bruin regions tested were devaid of similur binding activity, Saturation analysis revealed

that binding affinity was in the 10°%-.10"7 M runge. Binding was enhunsed by Mg™* ians und, to 3 smaller extent by Ca®* ions. The binding principle

was sensitive ta heat or trypsin treatment, This spegific binding site appears, ascording to competition studices, different from the receptors whose
presenee in the rat siristum has been reported earlier,

Specific homophthalazine binding: Anxiolytic drug, Atypical neuroleptic drug: (Rat striatum)

i. INTRODUCTION

Several members of the family of homophthalazines
(formerly called 2,3-benzodiazepines). such as tofi-
sopam (Grandaxin), EGIS 6775 (GYKI-52 322) [1] or
girisopam (EGIS 5810, GYKI-51 189) [2] proved anx-
iolytic in man and in various animal models. Moreover,
GYKI-52 322 could also be characterized as an atypical
neuroleptic agent. In spite of the structural similarity,
their pharmacologicul profiles differ significantly from
that of the *classical’ 1.4-benzodiazepines. Importantly,
these drugs also do not have an addiction potential.

Their mechanism of action has still not been unrav-
eled after several years of investigation. They do not
appear to bind to the serotonin, dopamine or diazepam
receptors ([1] and unpublished data), or to influence
biogenic amine levels in the striatum [1]. Therefore, we
have decided to search for a putative novel binding
entity in the rat brain, using *H]EGIS 6775, which may
be responsible for mediating the action of these drugs.

2. MATERIALS AND METHODS

{*HIEGIS 6775 [M]{]-(4-aminophenyl)-4.methyl-7.8-dimethoxy.
SH-homophthalazine has been prepared by reductive dehalogenation
of a sultable precursor to be published elsewhere (Z8lyomi et al., in
preparation), Its specific radiouctivity was 0.845 TBg/mmol.

The non-radiouctive anualogs were prepured and unalyzed in our
laboratories as in (3], Trypsin (206 E/mg) and teypsin inhibitor were
purchased from Worthington Biochem. Co. (Frechold, NJ), All other
chemicals used were of reagent grade and were oblained from Sigma
Chemical Co. (5t. Louis, MO).

Protein was determined by the Lowry method [4] using bovine
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serum albumin us u stundard.

For preparation of the membrune fractions, male OFA rats (250-
300 g body weight. obiained {rom LATIL Godolle) were used. The
brains were removed ¢uickly after decapitution and placed on an
ice-cold plate. Bruin regions of interest were isolated and homogenized
in 40 vols. of 0.08 M Tris-HCI bufler, pH 7.4, filtered through gluss
waol and centrifuged at 48,000 x g for |5 min at 4°C, The pellet was
resuspended in buffer, incubated at 25°C for 10 min and then washed
twice. Finally, it was resuspended in 50 vols. of Tris-MCl buffer con-
taining 120 mM WaCl, 2.5 mM KCl, 0.1% ascorbic acid, 10 4M
pargylin and virying concentrations of divalent cations, The suspen-
sion was aliquoted and stored at =20°C for no longer than 2 weeks
before use.

Binding studies were performed in a final volume of 1.0 ml with
about 1,0 mg protein/tube. [*H]EGIS 6778 was used at a concentration
af 1-200 nM, Non-labeled EGIS 6775 (10°* M) was added to some
of the samples for determination of nan-specific binding, Samples
were incubated at 25°C for 30 min to reach equilibrium, then they were
centrifuged ul 48,000 x g for 5 min and washed three times to remove
the excexs radioligand, The pellet was then solubillzed with 2% sodium
dodecylsulfate for 18 h and the radioactivity determined by un LKB
Wallac 1410 rudiospecirofluorimeter.

3. RESULTS

Membrane suspensions originating from rat striatum
showed affinity for [*H]JEGIS 6775. Binding was dis-
placeable by non-labeled EGIS 6775. On the other
hand, no specific binding was detected if the membrane
suspension was prepared from the hippecampus, fron-
tal cortex or cerebellum (Table I). These findings were
corroborated by quantitative autoradiography (manu-
script in preparation),

In order to determine the affinity and capacity of the
binding sites, a saturation analysis was performed. As
is seen in Fig. 1, a single class of sites was observed with
an affinity of 97 nM (B.x=3.85 pmol/mg protein). The
composition of the buffer dit not affect binding exces-
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Fig. 1. Saturation of the striatal radioligand binding sites. Mg ion coneentration was 1.5 mM. The insct shows Seatchard transformation of the

sively, except for the bivalent ions. Both Ca®* and Mg*”
increased binding: Mg** ion concentration dependence
is shown in Fig. 2. The half-maximum effect is observed
below 2 mM Mg**. whereas much larger concentrations
of Ca** are required for comparable (or smaller) effects
(not shown).

Binding activity of the membrane preparations could
be destroyed by either heat or trypsin treatment (Fig. 3).

Specificity of ["H]EGIS 6775 binding was also studied
in displacement experiments. In these cases, equilibra-
tion of membranes with the radioligand was carried out
in the presence of increasing concentrations of the com-
petitor (Fig. 4). Tofisopam, girisopam and GYKI-6775
in the 1077 M range all displaced [*H]EGIS 6775.
whereas diazepam was of much lower activity, How-
ever, serotonin, GABA, dopamine or glutamic acid

Table !

were ineffective up to 107 M (Fig. 4). These results
demonstrate the novelty of the specific binding site.

4. DISCUSSION

Disclosure of the presence in the rat striatal mem-
brane fractions of a binding site which displays high
affinity and remarkable specificity for the homophtha-
lazines offers an explanation of their hitherto ili-under-
stood pharmacological activity. This binding principle
is probably of a proteinaccous nature, as testified by the
results in Fig, 3.

The interesting Mg** ion dependence of binding de-
serves further study. The use of radioligand displace-
ment may permit a new approach towards the design of
novel anxiolytic and/or neuroleptic drugs in the future.

Regional distribution of ["H]EGIS-6775 binding sites

Brain region® Total binding Non-specific binding Specific binding"
(dpmisample) (dpmv/sample) (pmol/mg protein)
Cerebellum 13,594 £ 1660 13,013 £ 1453 0.028 * 0.006
Frontal cortex 14,785 = 1477 13,833 * 0629 0.030(:3:)0.011
Hipposumpus 15,026 % 836 14,078 £ 1086 0.031(2)0.008
Striatum 23,252 768 8326+ 333 G.42 2210.023

*Membrane {ractions were prepared from the regions indicated.

*Specific binding was delermined using 6 nM of tritiated ligand, Means * 8.E.M. arc shown with the number of independent experiments in

parentheses,
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Fig. 2. Mg™ ion dependence of *H-EGIS 6775 binding. Radioligand concentrations was § nM.
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Fig. 3. Inactivation of striatal binding sites. The membrane prepaura-
tions ware pre-incubated at 45*C (@) or 55¢C {x) for increusing lengths
of time (A) orin the presence of trypsin at 37°C {or 10 min (B). Trypsin
digestion was done in Kreb's-Ringers' bicarbonate buffer. and was
stopped by the addition of 10 mg/ml soybeun trypsin inhibitor fol-
jowed by centrifugation and resuspension in the binding medium (with
40 mM Mg**). Heat inactivation was performed in the binding bufTer
(40 mM Mg™). At the end of the treatments the temperature wis
adjusied to 25°C and speciflc binding was determined with 5 oM
[*HIEGIS 6775.
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Fig. 4. Displacement of ['H]EGIS 62775, Radioligand concentration 5
nM, [Mg**] = 40 mM. Symbals: Tofisopam (x), girisopam (4). GYKI-
$2 322 (@). diazepam (W), dopamine (), GABA (V). glulamic acid

(1), serotonin (Q).
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