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y-Aminobutyric acid (GABA) is generally
considered the major inhibitory neurotransmitter within
the mammalian CNS, playing a crucial role in the pharma-
cology of stress and anxiety. Termination of its post-
synaptic action is effected predominantly by reuptake into
presynaptic terminals by an Nat-dependent, high-affinity
transport system (1— 3). It has been proposed that this sys-
tem may also contribute to the GABA release, in a Ca2-
independent manner, by reversal of the GABA carrier in
the plasma membrane (4, 5).

Aqueous preparations of valerian have been
used as a central sedative substance (6— 8). However, the
biochemical mechanism of action of the extract in the cen-
tral nervous system is not known. In this paper we report
the effect of an aqueous extract of valerian roots on the
uptake of [3H1-GABA and on its Ca2-independent release
in isolated nerve terminals (synaptosomes) from rat brain
cortex.

Synaptosomes were isolated from rat brain
cortices using the method of Hajos (9). The conditions for
uptake and release of the [3H1-GABA were essentially as
described previously (10, 11). Synaptosomes (0.5 mg/mi)
were incubated in a standard medium (in mM): NaCJ 128,
KC1 5, MgC12 1.2, EGTA 0.1, glucose 10, and Hepes-Tris 10
at pH 7.4, for 5 mm at 30°C, and the uptake reaction was
started by the addition of [3H]-GABA + GABA (final concen-
tration 0.5 pM, 9.25 KBq/ml). The valerian extract was in-
cluded in the medium before the addition of [3111-GABA and
the time of reaction was 15mm The release was measured
by a superfusion method as described previously (10).
Synaptosomes loaded with [3H1-GABA, for 15 mm, were
continuously perfused with Nat-medium for 17 mm. Then
the perfusion medium was changed for a medium con-
taining the valerian extract. When NNC-71 1 (5pM) was
tested, the synaptosomes were perfused with the drug
5 mm before the stimulation with the extract. Fractions of
superfusate were collected every minute and the radio-
activity of each fraction and that remaining in the filters at
the end of the experiment were determined by liquid scm-
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tillation spectrometry. All the media used contained 10pM
aminooxyacetic acid, an inhibitor of GABA deamination.

The aqueous extract of valerian (rhizomes
and roots of Valeriana officinalis), supplied by the Institut
für Pharmazeutische Biologie, Universität Marburg, Ger-
many, was standardized by using the valerenic acid as an
indicator (100 g of the extract contained 55mg of valerenic
acids). The original dried extract was suspended in di-
stilled water at a concentration of 0.5 g/5 ml, shaken and
filtered. After two reextractions the combined filtrates
were concentrated to 5 ml under reduced pressure.
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Fig. 1 Effect of valerian root extract on the uptake of [3H]-GABA by
synaptosomes (means SE of 3 different experiments). Synaptosomes
at a concentration of 0.5mg protein per ml were equilibrated for 5 mm at
30 °C, and the [3H]-GABA uptake reaction was started by the addition of
[3Hl-GABA as described in the text.
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Fig. 2 The valerian root extract (Val) induces the release of E3H1-GABA
from synaptosomes in the absence of added Ca2 (means SE of 7 dif-
ferent experiments). The synaptosomes loaded with [3!-1J-GABA were su-
perfused with standard medium and when indicated by the arrow the me-
dium was replaced by a medium containing the valerian extract. Inset:
Histogram represents the percentage of total [3H]-GABA released over
the basal, from mm 2—8.
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Figure 1 shows that the aqueous extract of
valerian roots inhibits the uptake of 12H1-GABA by
synaptosomes. A concentration of about 1 pg of extract per
mg of synaptosomal protein inhibited the uptake by about
50% and at 8 pg/mg the uptake was maximally inhibited.
This observation does not exclude the possibility that the
valerian extract may also induce the release of [3H11-GABA
from synaptosomes. In fact, an amount of 12 pg extract per
ml of sup erfusion medium released 20% of the total 13H]-
GABA accumulated in synaptosomes (Fig. 2).

In order to evaluate the contribution of the
GABA carrier to this Ca2-independent release of [3H1-
GABA we used NNC-711, an inhibitor of the uptake of
GABA in mouse cerebral cortex cells (12). We found that at
5pM the drug blocked completely the release of 13H1-GABA
stimulated by valerian extract in a virtually Ca2-free me-
dium (Table 1).

Table 1 Effect of NNC-711 on the release of [2H3-GABA stimulated by vale-
nan root extract (% of total over the basal; means SE. of 2 to 7 different ex-
periments). The experiments were conducted similarly to those described in
Fig.2.

Medium —NNC-711

Control 0.05 0.01 0.00
+Valerian extract 17.69 1.24 1.52 0.11

The results indicated that the aqueous ex-
tract of valerian inhibits the uptake and induces the Ca2-
independent release of [2H]-GABA previously accumulated
in synaptosomes. This Ca2-independent release results
from the reversal of the carrier system since it is blocked in
the absence of Na (result not shown) and by NNC-711, a
specific inhibitor of the GABA carrier.

The inhibition of uptake and/or the stimu-
lation of GABA release from nerve terminals may increase
the extracellular concentration of the neurotransmitter in
the synaptic cleft at levels sufficiently high to activate GABA
receptors. It is not clear to what extent the Ca2-in-
dependent release of GABA through the reversal of the
carrier is physiologically important. Recent data indicate
that in toad retina the GABA released through the reversal
of the carrier can activate GABA receptors (13).

These results obtained on the effect of the
aqueous extract of valerian on the release of [3H]-GABA in
synaptosomes cannot be extrapolated to possible in vivo
effects of the valerian extracts. But there exists evidence
that an aqueous extract of valerian root decreases sleep
latency in people who have a problem getting to sleep and
that it possesses as well a sedative activity (6— 8).
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