160P PROCEEDINGS OF THE B.PS., 12th-14th SEPTEMBER, 1979

References

BAXTER, M.G., GoFF, D., MILLER, A.A. & SAUNDERS, L.A.
(1977). Effect of a potent synthetic opioid pentapeptide
in some anti-nociceptive and behavioural tests in mice
and rats. Br. J. Pharmac., 59, 455P-456P.

BLooMm, F., SEGAL, D., LING, N. & GUILLEMIN, R. (1976).
Endorphins: profound behavioural effects in rats sug-
gest new etiological factors in mental illness. Science,
194, 630-632.

BROWNE, R.G. & SeGaL, D.S. (1978). B-endorphin and
opiate-induced immobility: behavioural characterisa-
tion and tolerance development. Dev. Neurosci.
(Amsterdam), 4, 413-414.

GOFF, D., MILLER, A.A., SMITH, R.E., SMITH, S.J. & WHEAT-
LEY, P.L. (1975). Combined EEG recording and intra-
ventricular administration of drugs in the conscious rat.
Br. J. Pharmac., 55, 312P-313P.

HAVLICEK, V., LA BELLA, F., PiNskY, C., CHILDIAEVA, R.
& FRIESSEN, H. (1978). Behavioural and EEG responses
to f-endorphin intracerebroventricularly in rats. Dev.
Neurosci. (Amsterdam), 4, 423-426.

TEeITELBAUM, H., BLOSSER, J. & CATRAVAS, G. (1976). Bila-
teral electroencephalographic response and unilateral
tolerance to unilateral intracerebral morphine injec-
tions. Nature, Lond., 260, 158-159.

URrca, G., FRenk, H., LieBeskIND, J.C. & TAYLOR, AN.
(1978). Morphine and enkephalin: analgesia and epilep-
tic properties. Science, 197, 83-86.

Evidence for dopamine receptors on
GABA-releasing nerve terminals in rat nucleus
accumbens

P.M. BEART, D. KUPPERS & W.J. LOUIS

Clinical Pharmacology and Therapeutics Unit, University
of Melbourne, Austin Hospital, Heidelberg, Victoria, Austra-
lia

The rat nucleus accumbens is considered to be inti-
mately involved in motor function (Kelly & Moore,
1976) and in the action of neuroleptic drugs (Bartho-
lini, 1976), and is densely innervated by ascending
axons of the mesolimbic dopamine (DA) pathway
(Lindvall & Bjorklund, 1974). Turnover studies have
suggested that neurones utilizing DA and y-amino-
butyric acid (GABA) may be closely interrelated
within the nucleus accumbens (Marco, Mao, Cheney,
Reveulta & Costa, 1976). The present study investi-
gates the DA-GABA interrelationship in rat nucleus
accumbens.

The nucleus accumbens was dissected from male
Sprague-Dawley rats (150-200 g) and was found to
contain. a high GABA concentration: 6.3 + 0.5
umole/g (s.e. mean, n=6). Slices of nucleus
accumbens (0.2 x 0.2 mm) were incubated with
[*H]-GABA (9 nm) for 10 min at 37°C and accumu-
lated [*H]-GABA to a tissue: medium ratio of 65 + 4
(n = 7). Nipecotic acid (25 pm), an inhibitor of the
neuronal high affinity uptake of [3H]-GABA (John-
ston, Krogsgaard-Larsen, Stephanson & Twitchin,
1976), caused 63 + 6% (n = 4) inhibition of control
uptake (P < 0.001). The release of newly accumulated
[*H]-GABA was examined by superfusion of slices
of nucleus accumbens with Krebs bicarbonate and
collection of serial fractions. The resting release of
[*H]-GABA rapidly reached a steady baseline and
protoveratrine A (100 um), one of a group of verta-

trine alkaloids acting on neuronal release processes,
increased the rate of efflux of [*’H]-GABA.

DA (500 um) alone had no effect on the resting
efflux of [*H]-GABA, but during the exposure of
slices of nucleus accumbens to protoveratrine A inhi-
bited the release of [*H]-GABA. This effect could
also be mimicked by a range of dopamine agonists.
The rank order of potency determined in these experi-
ments was apomorphine > N-n-propylnorapomor-
phine > 1-phenyl-7,8-dihydroxy-2,3,4,5-tetrahydro- 1H-
3-benzazepine (SKF 38393A) > 2-amino-5,6-dihy-
droxy-1,2,3,4-tetrahydronapthalene (isoADTN) > 2-
amino-6,7-dihydroxy-1,2,3,4-tetrahydronapthalene
(ADTN) > epinine > dopamine. Clozapine, sulpiride
and thioridazine, a group of neuroleptic drugs con-
sidered to act in limbic regions (Bartholini, 1976),
attenuated the inhibitory action of apomorphine,
while fluphenazine and cis-flupenthixol were ineffec-
tive.

The results provide evidence for a transmitter role
for GABA in the rat nucleus accumbens and indicate
that a population of DA receptors may modulate the
activity of GABA-releasing nerve terminals.

Supported by a grant from the National Health and Medi-
cal Research Council of Australia.
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Neurotoxicity of kainate and the inactivation of
L-glutamate in vivo

J.C. BORNSTEIN, D.R. CURTIS,
G.AR. JOHNSTON & D. LODGE

Department of Pharmacology, John Curtin School of Medi-
cal Research, Australian National University, Canberra,
ACT, Australia

Destruction of neurones by kainic acid and related
‘excitotoxic’ amino acids (Olney, 1978) is partly
dependent on intact excitatory pathways in which
glutamate is likely to be the transmitter (McGeer,
McGeer & Singh, 1978). The neurotoxicity of kainate
may thus depend on excessive membrane depolariza-
tion by a combination of a direct action of this potent
excitant and an increased effectiveness of synaptically
released L-glutamate. Since kainate and the derivative
dihydrokainate, which is only a weak excitant of
neurones, inhibit the high affinity uptake of L-gluta-
mate to a similar extent (ICso 302 + 30 and 176 + 10
uM respectively) (Johnston, Kennedy & Twitchin,
1979), and kainate is known to potentiate the action
of L-glutamate on cortical neurones (Shinozaki & Shi-
buya, 1976), interference with L-glutamate transport
may contribute to the neurotoxic effects of kainate.

Using microelectrophoretic techniques, experiments
were performed on 7 cats anaesthetized with pento-
barbitone to study the specificity of the effects of
kainate and dihydrokainate on the excitation of
spinal neurones by a variety of excitant amino acids
and acetylcholine.

Dihydrokainate enhanced the action of L-gluta-
mate, L-aspartate, D-glutamate and L-homocysteate
but had little or no effect on the actions of D-homo-
cysteate, kainate, N-methyl-D-aspartate and acetylcho-

line. Since only the substances in the ‘enhanced’ group
are likely to be actively transported into neuronal tis-
sue, these results suggest the importance in vivo of
dihydrokainate-sensitive uptake systems for the
neurotransmitters L-glutamate and L-aspartate.

Attempts to demonstrate a differential effect of
kainate on the firing of neurones by L-glutamate,
NMDA and acetylcholine were not successful largely
because in concentrations likely to influence the
uptake of L-glutamate, kainate produced excessive
excitation followed by inactivation. At lower doses
the effects of L-glutamate, NMDA and acetylcholine
were all enhanced to a similar extent. Nevertheless,
it seems likely, from in vitro observations and the in
vivo action of dihydrokainate described here, that fol-
lowing injection into the brain (usually 1-2 pl of 1-10
mM soln.) kainate would enhance the effects of L-glu-
tamate and L-aspartate and that this action would
contribute to its neurotoxicity.
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