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administration of the drug, it might be expected
that these drugs could produce a net decrease in
cerebral GABA synthesis. The possibility that
ketamine and GHB might interfere with glutamate
binding at other sites in the brain is being
examined.
This work was in part supported by a grant to D.J.D. by
the United Bristol Hospitals Board.
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The release of [ '4C] -taurine from slices
of rat cerebral cortex and spinal cord
evoked by electrical stimulation and
high potassium ion concentrations

G.C.S. COLLINS* & S.H. TOPIWALA
Department of Pharmacology, The School of Pharmacy,
University of London, 29-39 Brunswick Square, London
WC1N lAX

In an attempt to elucidate the possibility that
taurine (2-aminoethanesulphonic acid) is a neuro-
transmitter in the mammalian central nervous
system, a study has been made of the release of
[14CJ -taurine from slices of rat cerebral cortex and
spinal cord. Slices of cerebral cortex and spinal
cord obtained from freshly killed rats were incu-
bated for 20 min with 1.0,Ci of radioactive
taurine and thence transferred to a perspex perfu-
sion chamber (Srinivasan, Neal & Mitchell, 1969).

Table 1 Factors affecting the release of ['4C -taurine from slices of rat cerebral cortex and spinal cord

Experimental procedure Cerebral cortex Spinal cord

Fractional rate constant, f (min-') Fractional rate constant, f (min-')

Control Test Control Test
50 mM K+ 0.0021 ± 0.0002 0.005 ± 0.0007t 0.006 ± 0.002 0.01 ± 0.0008
100 mM K+ 0.002 ± 0.00006 0.007 ± 0.0006* 0.008 ± 0.001 0.01 ± 0.002
100 mM K+ Ca' omitted 0.002 ± 0.0002 0.003 ± 0.0002 -

100 mM K+, Ca' replaced by 0.0016 ± 0.0004 0.002 ± 0.0002
Mg++

Electrical stimulation 0.002 ± 0.0003 0.005 ± 0.0006t 0.005 ± 0.0005 0.006 ± 0.0007
Electrical stimulation, Ca++ 0.0017 ± 0.0002 0.003 ± 0.0002t 0.004 ± 0.0006 0.005 ± 0.0005

replaced by Mg++

Tissue slices were incubated with 1.0 uCi of ["C] -taurine for 20 min, transferred to the perfusion chamber and
perfused with Krebs bicarbonate Ringer solution. After 20 min, the slices were either stimulated electrically
(5 ms, 100 Hz, 20 mA for 30 s) or the potassium concentration was increased. The values are the mean fractional
rate constants (min-') of between 3 and 8 experiments ±s.e. mean. Significantly different from controls
(Students t-test).
*P< 0.001. tP<Q.01.
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After perfusion with oxygenated Krebs bicar-
bonate solution for 20 min the preparations were
either stimulated electrically (5 ms, 100 Hz,
20 mA) or exposed to high potassium ion concen-
trations (50 and 100 mM). The release of the
radioactive taurine was monitored by scintillation
spectrometry and expressed as the fractional rate
constant (f, min-').

Both high potassium ion concentrations and
electrical stimulation significantly increased the
release of [14CJ -taurine from slices of cerebral
cortex but not from spinal cord (see Table 1). In
addition, this evoked release was calcium-
dependent and was not accompanied by an
increased efflux of the inert marker [3HI -inulin.
Experiments were carried out under similar condi-
tions in which the release of [14C I -glycine and

[3H I -,y-aminobutyric acid were measured; elec-
trical stimulation and high potassium ion concen-
trations evoked release of [ 4C I -glycine from cord
but not from cerebral cortex, whereas [3 H I -,y-
aminobutyric acid was preferentially released from
slices of cortex. The results suggest that if indeed
taurine is a neurotransmitter, it is more likely to
subserve this function in the cerebral cortex rather
than in the spinal cord.
Miss S.H. Topiwala is an M.R.C. student.
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Effects of ethosuximide on adenosine
triphosphatase activities of some
subcellular fractions prepared from
rat cerebral cortex
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The report of Woodbury, Koch & Vernadakis
(1958) that phenytoin (diphenylhydantoin)
increased the rate of extrusion of sodium ions
from cells in the central nervous system raised the
possibility that the anticonvulsant action of the
drug results from stimulation of sodium,
potassium-activated, magnesium-dependent adeno-
sine triphosphatase (Na,K-ATPase). Direct evi-
dence concerning this point is conflicting, how-
ever, and such an effect is probably not common
to all anticonvulsants (Gilbert, Buchan & Scott, in
press). We report here the effects of the anti-
convulsant drug ethosuximide on both the Na,
K-ATPase and the magnesium=adenosine tri-
phosphatase (Mg-ATPase) activities of subcellular
fractions prepared from rat cerebral cortex.

Cerebral cortex tissue was obtained from male,
Sprague-Dawley rats and homogenized in ice-cold
0.32 M sucrose solution using a glass homogenizer
fitted with a teflon pestle. Primary fractions were
obtained by centrifuging the homogenate at 900 g
for 15 min (nuclei and debris), 18,000g for
30 min (crude mitochondrial fraction) and
l00,OOOg for 60 min (microsomal fraction). Frac-
tions enriched in either synaptosomes or mito-
chondria were prepared from the crude mitochon-
drial fraction as described previously (Balfour &
Gilbert, 1971). Fractions were washed once with

ice-cold 0.32 M sucrose solution and resuspended
in a similar solution prior to assaying enzymic
activity. ATPase activities were determined by
measuring the release of inorganic phosphate from
either Tris ATP or disodium ATP in 20 mM
imidazole/HCI buffer pH 7.4 at 370 C in the
presence of either MgCl2 (5 mM) for Mg-ATPase
or of MgCl2 (5 mM), NaCl (150 mM) and KCI
(10 mM) for total ATPase. The difference between
the total and the Mg-ATPase activities was taken
to represent Na,K-ATPase activity.

Ethosuximide had no effect upon the Mg-
ATPase activities of the fractions under any of the
conditions tested. However, the Na,K-ATPase acti-
vities of microsomal and synaptosomal fractions
prepared from rats which had received etho-
suximide (20 mg/kg, i.p.) daily for three days were
lower than those of controls. Upon incubation
with microsomal and synaptosomal fractions from
untreated rats the drug (0.25-25 mM) again
inhibited the Na,K-ATPase activities.

The Na,K-ATPase activity of the synaptosomal
fraction increased approximately linearly 'with
increases in the medium sodium concentration
from 50 mm to 150 mM, the potassium concentra-
tion being maintained at 10 mM. Ethosuximide
(2.5 mM) was without effect upon the activity of
the enzyme when the medium contained 50 mM
sodium, but prevented the increase in activity
normally associated with the increase in the
sodium concentration to 150 mM. Approximately
20% of the activity of the Na,K-ATPase was not
sensitive to ethosuximide under any of the condi-
tions tested, and other experiments suggested that
a corresponding proportion was insensitive to
ouabain (0.1 mM). These observations suggest that
at least two components contribute to the Na,K-
ATPase activity.


