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‘high-affinity’ transport system (Kt ~ 7 uM). Further,
Curtis, Game & Lodge (1976) have recently obtained
electrophysiological evidence for potentiation of ionto-
phoretically-applied GABA in the central nervous
system by inhibiting both neuronal and glial carriers.
This does not of course imply that carrier-mediated
transport affects the action of synaptically-released
GABA.
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Inhibition of substance P release from the
isolated rat substantia nigra by GABA

T.M. JESSELL (introduced by L.L. IVERSEN)

MRC Neurochemical Pharmacology Unit, Department of
Pharmacology, University of Cambridge

The undecapeptide substance P is widely distributed
within the rat central nervous system and highest
levels are found in the substantia nigra (Kanazawa &
Jessell, 1976). In addition biochemical and immuno-
histochemical studies have indicated the presence of
substance P containing fibres in striato-nigral and
pallido-nigral pathways in the rat brain (Kanazawa,
Emson & Cuello, 1976). Using a sensitive radio-
immunoassay we have previously demonstrated the
potassium-evoked and calcium-sensitive release of
endogenous substance P from superfused slices of rat
hypothalamus (Jessell, Iversen & Kanazawa, 1976),
and in the present study we have refined this technique
to investigate the release of substance P from the
isolated rat substantia nigra.

Substantia nigra tissue from two rats (10—12 mg)
was dissected from 0.8 mm thick coronal sections of
the mesencephalon and chopped at 0.2 mm intervals
in two directions. Nigral slices were superfused at
37°C with Krebs bicarbonate containing 0.5%
albumin at a rate of 375 pl/min. Superfusate samples
were collected at 1 min intervals and substance-P like
immunoreactivity in each sample, and in the nigral
tissue recovered after superfusion was determined by
radioimmunoassay. After 5 min of superfusion the
spontaneous efflux of substance P remained constant
(8.40+0.31 fmol mg~! min~!, mean+s.e. mean
n=4) and represented approximately 0.5% of tissue
stores released per minute. Raising the potassium con-
centration in the superfusing medium to 47 mM for
2 min evoked 39.03+4.04 fmol/mg (mean+s.e.
mean n=4) increase in substance P release.
Furthermore, the potassium-evoked release of

substance P from the rat substantia nigra was
calcium-dependent and increased as a function of the
Ca?* concentration over the range of 0.1 to 3.0 mM
Ca’t,

In addition to the substance P pathway described,
there is also strong evidence for a descending GABA
mediated projection from the corpus striatum to the
substantia nigra, although the synaptic connections of
GABA -releasing neurones within the substantia nigra
are unknown (Dray & Straughan, 1976). Superfusion
of substantia nigra slices with Krebs bicarbonate
containing GABA (5 x 10-% M) inhibited the potassium-
evoked release of substance P by 77.6+12.0%
(mean+s.e. mean n=8). The inhibitory effect of
GABA could be reversed by the addition to the
superfusion medium of picrotoxin (5x 10~*M), a
GABA receptor antagonist. Superfusion with Krebs
bicarbonate containing picrotoxin (5 x 10~3 M) in the
absence of GABA did not affect the spontaneous or
potassium-evoked release of substance P. It is likely,
therefore, that GABA-containing neurones exert an
inhibitory effect on substance P terminals within the
substantia nigra, although the mechanism of this
inhibition remains to be clarified.
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