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Serotonin release varies with brain tryptophan levels
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This study examines directly the effects on serotonin release of varving brain tryptophan levels within the physiologic range 1t also addresses
r-ssible anteractions between tryptophan avalability and frequency of membrane depolanzation in controlling serotonin release We
J.monstrate that reducing tryptophan levels in rat hypothalamic slices (by superfusing them with medium supplemented with 100 uM leucine)
J. creases tissue serotonin levels as well as both spontaneous and electrically-evoked serotonin release Conversely. elevating tissue tryptophan
lovels (v superfusing shees with medium supplemented with 2 ™M tryplophan) increases both tissue serotomin levels and serotonin relcase
S.rovtonin release was found 1o be affecied independentls by tryptophan availability and frequency of electrical field-sumulation (1-5 Hz). since
ir.teasing both svanables produced nearly additine increases in release These obsenauons demonsirate for the first ume that both
precursor-dependent elevations and reductions in brain serotomin levels produce proportionate changes in serotomin release. and that the
magnitude of the trvptophan effect 15 unrelated to neuronal finng frequency The data support the hypothesis that serotomin release s

Tooporuonate 1o intracellular serotomin levels

INTRODUCTION

The rate at which serotonin (5-HT) is released from
brain neurons 1s often assumed to vary with that of 5-HT
synthesis. and thus with brain levels of its precursor
traptophan This assumption arnises from the known
Jependence of 5-HT synthesis on the local concentration
of tryptophan'* '* ™. It also derives from studies report-
ing modifications in certain behaviors. including aggres-
100" and pain sensitivity **, when brain tryptophan levels
are altered in vivo. the tryptophan-sensitivity of these
and other behaviors is thought to be due to precursor-
Jependent changes in 5-HT synthesis and subsequent
release of the transmitter into brain synapses. If 5-HT
svnthesis and release do in fact covary. then one would
expect to find that changes in 5-HT synthesis would
produce parallel changes in 5-HT release. Indeed. nu-
merous studies have demonstrated increases in S-HT
release in vivo”-”"‘-"’-“ or in Viﬂ’o""‘ when brain
iryptophan levels have been elevated. a few studies,
however. failed 10 reveal this affect'>**°. Conspicu-
vusly. no study has examined directly the effect of
reducing brain tryptophan levels on the release of
endogenous 5-HT. Furthermore. it is not known whether
the firing activity of serotoninergic neurons influences the
relationship between tryptophan availability and 5-HT
release. The present study addresses these questions in
witro.

We now report that 5-HT release is decreased when
brain tryptophan levels are lowered. and that the mod-
ulation of 5-HT release by tryptophan availability 1s
independent of. and nearly additive with. the effects of
varving the frequency of membrane depolarization

MATERIALS AND METHODS

Shice preparanon

Hypothalamic shces (300 um) from male Sprague-Dawley rats
(180-240 g) were prepared as descnibed previoush*' Some shices
were relained. frozen over drv ice. and stored at =70 *C unul
biochemical assavs were performed Most shices were placed into
parallel chambers and superfused (0 & ml min) with pre-warmed
physiologic medium having the following composition (1n mM)
NaCl 130. KC13.5. CaCl, 1.3. MgSO, 1.5, NaH.PO, 1. NaHCO,
25. p-glucose 10. This medium also contained 2 uM fluoxeune
(unless noted otherwise) to block the reuptake of synapnc 5-HT"'.
and was gassed continuoush with 98% O, 5% CO. 10 sustain pH
7.4 Shices were equilibrated by superfusion for 50 min pnor to
fraction collecuon.

Expenimenial design

Effecs of LNAAs on indole levels and release In expenments
designed 10 examine the effects of reducing or elevaung brain
tryptophan levels on 5-HT relcase. each chamber contained the
equivalent of one hypothalamus Slices in one chamber were
superfused with fluoxetine-containing medium supplemented with
100 uM leucine. 2 uM tryptophan. or 100 uM leucine plus 2 uM
tryptophan. Shces in the other chamber were superfused with amino
acid-unsupplemented medium. and thus served as control Four
expenments were performed using each of the 3 comparative
conditions Successive S-min fractions (FC-80K Fractionator. Gilson
Medical Electronics. Inc . Middleion. W) were collected for 80 min
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