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functional effects to the distribution of specific ‘PCP’ and
sigma receptors, both of which bind PCP (Vignon et al.,
Brain Res 378: 133, 1986). PCP, S mg/kg, was administered
IP to male Sprague-Dawley rats 15 min prior to 25 uCi IV
(“C)-2-DG. Animals were sacrificed 45 min later. Au-
toradiograms of coronal sections were prepared from pre-
frontal pole to cervical cord. Computerized image analysis
yielded quantitative measurements of regional energy me-
tabolism. PCP dramatically increased metabolism in discrete
brain regions, nearly all of which were located in di-
encephalic and telencephalic structures rich in PCP recep-
tors (Largent et al., JPET 238: 739, 1986). These effects were
greatest in the limbic circuit described in 1937 by Papez
(mammillary bodies, anterior thalamus, cingulate gyrus,
entorhinal cortex, hippocampus, fornix), which was dramat-
ically excited throughout, and the terminal zones of
dopaminergic projections (caudate, n. accumbens, olfactory
tub., prefrontal cortex). In general, anterior cortical regions,
(especially sensory-motor cortex), were only weakly stimu-
lated or even depressed, compared to more caudal cortical
zones, (particularly striate 18), giving rise to an
anteroposterior gradient similar to that reported in schizo-
phrenia. Brainstem areas rich in sigma receptors (Largent et
al., ibid) were generally unaffected. The inferior colliculus
and the lateral habenula were inhibited. Chi-square analysis
revealed a strong positive correlation for the areas stimu-
lated with the presence of PCP receptors and a negative
correlation with the presence of sigma receptors. Stimulated
areas lacking PCP receptors (mamm. bodies, SNPR) had
strong neuronal links to areas having high levels of PCP re-
ceptors. Haloperidol (HAL), which binds to sigma but not
PCP receptors, antagonized PCP’s stimulant effects in most
dopaminergic areas, but not in Papez’ circuit. Even HAL’s
effects were negatively correlated with the presence of sigma
receptors. HAL tended to depress PCP’s cortical stimulation
throughout without altering the anteroposterior gradient; in-
deed, some anterior cortical regions were severely depressed
below controls. HAL did not significantly affect PCP’s in-
tense cingulate stimulation. Although HAL stimulated the
lateral habenula, it only partially reversed the depression
evoked by PCP. It is concluded that PCP elicits its extreme
psychotropic effects by intense stimulation of Papez’ limbic
circuit and dopamine release, all of which are probably
mediated either directly or indirectly through the PCP receptor.
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From previous results in our laboratory and others, mod-
ifications on the aromatic ring of the PCP molecule appear to
influence biological activity in vitro and in vivo. Addi-
tionally, substitutions on the cyclohexyl moiety could con-
tribute to an increase in PCP-like properties. To test this
hypothesis, a model equation was generated for a structure
with an intact phenyl group using the following parameters:
steric-crowding (length), lipophilicity (Rekker’s parameter),
conformation and affinity for the *H-PCP receptor. This
chemical model N-(phenyl-3,4-dimethylcyclohexyl) piperi-

dine cis [2] was synthesized and tentatively improved by
aromatic and piperidinic substitutions by a synthetic path-
way to [2] via a classical Bruylants reaction on the suitable
nitrile compound. Surprisingly we obtained stereoisomeric
pairs although the Bruylants reaction has been generally re-
garded as stereospecific. Thirty new compounds were iso-
lated and their structure characterized by ¥C NMR. Their
binding properties were tested in competition with *H-PCP
on guinea pig brain membranes. Few compounds exhibited
affinities in the range of that for PCP. The mouse rotarod test
did not show typical ED/IC;, relationships. The ED;, vai-
ues were generally much higher than expected. However,
behavioral evidence for antagonist properties was not found.
Although the molecules obtained are related to PCP at the
molecular level they seem to be devoid of agonist or
antagonist properties in the behavioral test. It can be con-
cluded that the cyclohexyl ring may play a role in the mod-
ulation of the biological activity of the PCP structure but not
in the specific enhancement of PCP-like activity. *Present
address: Department of Pharmacology, University of Michi-
gan, Ann Arbor, MI 48109-0626.
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Much recent evidence has suggested that one class of
glutamate receptor sites, namely the N-methyl-D-aspartic
acid (NMDA) type, are closely associated to phencyclidine
(PCP) receptors. Interestingly, it has recently been shown
that both NMDA and PCP receptor sites are decreased in
similar fashion in certain brain regions in Alzheimer’s Dis-
ease (Maragos et al., Trends Neurosci 10: 65-68, 1987). This
supports the hypothesis of a close association between PCP
and NMDA receptor sites and suggests possible involvement
of these systems in the pathophysiology of Alzheimer’s Dis-
ease. However, another study has shown that PCP and
NMDA binding sites are only decreased in a sub-group of
advanced Alzheimer patients (Monaghan et al., Neurosci
Lett 73: 197-200, 1987. This could be related to the different
protocols used to characterize NMDA receptor type. Addi-
tionally post-mortem delays could generate certain artefacts
that would be difficult to dissociate from the disease. To
investigate this possibility, we report here on the compara-
tive quantitative autoradiographic distribution of PCP and
NMDA receptor binding sites in fresh human cortical biop-
sied tissues obtained following surgical removal in epileptic
patients. Temporal cortex (outside epileptic foci) was ob-
tained following partial lobectomy in few male epileptic pa-
tients between 35-50 years of age. The tissue was maintained
once following surgery and then frozen on dry ice and kept at
—70°C until used for quantitative autoradiography. On the
day of the experiments, 20 wm thick adjacent brain cortex
sections were incubated in presence of various concentra-
tions of [3H] TCP (Contreras et al., Neurosci Lett 67: 101-
106) or [*H] L-glutamate (first series according to Monoghan
et al., Brain Res 340: 378-386, 1985; second series according
to Maragos et al., Eur J Pharmacol 123: 173-174, 1986)
exactly as described before. Our results show that [*H]



