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Serotonin release varies with brain tryptophan levels
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This slud~ eumlnes dl'ectl~. the effects on serotonIn release of varyln. b,ain tryptophan levels ,,'ithln the ph)'llolo.ic ran,e. It also addresse~
r "le tnttrlCllon~ bel"'ten t~l'lophan a"allabsht) and f'equtnc~ of membrane depolanullon In controlhn, serotonin release "'e
~. m.'nslrate that reduClnj: tr)l'tophan I~"els In rat hypothalamic u"es Ib~' superfusln,thcm ..-Ith medIum supplemented with 100"M leuCIne)
.I. .rn~~~ ""u~ ~erOlonln levels as well as both spontaneous and electfl(lll)~voked serotonIn release Conversely. ek,'alln, IISSut tf)l'tophan
I. . ...I~,,,. \uperfuSln, shces "'lIh medium suppltmtnted Wllh :! ,,~ t~l'tophanl increases both IIssue serotonin levels and serotonin releas~
". ..""n,n r...I Js~ "'as found 10 be afleCied Independentl~ h) t~l'Iophan a\allabllll~ and frequency of electflcal fleld,sllmulallon 11-5 HZ). Since

'c.,reaslftj: ""Ih .afla!\lts produced nn'l~ addltl\~ Incrcase~ In reluM' ThtM' obscnallons demonstrate for the rlrst lime that bolh
r.('cursol.dependenl tle,'allons and reducllons in brain serotonin le,'els produce proponlonlle chan,es In serotonIn release. and that the
TI'.Jj:nllud~01 Ihe If\'r,orhan efleCi .s unrelated 10 neuronal rllln, frcquenc~ Tht dlla suppa" the hypotheSis that serotonin relelSe IS
T"'r<'nl"nal~ I,' Inlr...:tllular M'rOlOnlnle.eb

I TRODl'ClIO'

The rate at Yohich~erotonm (S.HT) is relea~ed from
"'ram neurom I~often as~umed to \'ar~ ,,'ith that of S.HT
..~nthesl~. and thus with brain level~ of it~ precursor
Ir~f"t('lphan This a~~umption anses from the knoYon
Jt'pendencc of S.HT synthe~Is on the local concentrallon
.'f tryptophanP 1<'''. It also den\es from studtes report.
tng modificallons m certain behaviors. including aggres.
"Ion~"and pam ~enslli\'itr'\ ,,'hen brain tryptophan le\'els
OJrealtered in \'1\'0. the tryptophan.~en~iti\'ity of the~e
.Ind other behaviors is thou,ht to be due to precursor.
Jependent changes in S.HT synthesis and subsequent
release of the transmitter into brain synapses. If S.HT
.ynthesis and relea~e do in fact covaf)', then one would
cxpect to find that changes in S.HT synthesis would
produce parallel changes in S.HT release. Indeed. nu.
merous studies have demonstrated increases in S.HT
release in viVO,.6.1I.2U1... or in vitro)'.) when brain

tryptophan levels have been ele\'ated; a few studies.
however. failed to reveal this affectl..,..so. Conspicu.
nusl)'. no study has eltamined directly the effect of
,tducin, brain tryptophan levels on the release of
~ndogenous S.HT. Funhermore, it is not known whether
the firin, acti\'it) of serotoninergic neurons innuences the
relationship between tr)'ptophan availability and S-HT
rdease. The present study addresses these questions in
\lIro.

We no.. repon that S.HT release is decreased Yo'hen
brain tryptophan levels are lowered. and that the mod.
ulation of S.HT release b)' tryptophan availabllll~ IS
Independent of. and nearly additive ,,'ith. the effects of
var~ing the frequency of membrane depolanzallon

MATERI."LS ASD METHODS

Slier P'~PIl'Q"(J"
H~'polhalamlc shces 1)00 "m) from male Spra.u~-Dawl~. rat~

(l8G- 2.ao&I .'ere prepared a~ d~scnbed prc\lousl~" Some shce~
.ere rClalned. Iroun o.er d~ ICC.and stored at -70'C unl,l
biochemICalassa~'s wcrt performed MoS! shces ""err placed In\(I
parallel chambers and superfused 106 ml mIni "'uh pre..armed
ph~'SIOlo'lcmedium ha"ln, tht followln, composition (In mM,
NaCI 130. KCI 35. CaCI: I 3. M.SO. U. SaH:PO. I. NaHCO.
25. D-,Iucosc 10. This mcdlum also conlalned 2 11M nuoltllne
(unless noled olhe,..'lsello bloc" Ihe rcup..kt of synaptICS.HT".
and ..as ,asscd conllnuousl~ "lIh 9~'1- O:'~'T CO: to SUSlainpH
7.' Shces were equihbratcd by superfu~80n for SO mln pnor to
fraction coIlcctlon.
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dcsi,ned to eumlne Ihe tffeclS of reduCln, or ckvalln. brain
Iryptophan kvcls on S.HT relusc. uch chamber contained Iht
equivalent of ont hypothalamus Shces in ont chamber wcre
superfused wilh nuoltllne-contalnin, medIum supplemenlcd ..81h
10011M leuClnt. 211M Iryptophan. or 10011MleUCIneplus:! 11M
Iryptophan Shces In tht oth~r chamhcr were superfused Ih amino
acid.unsupplemenled medium. and Ihus served as control Four
capenmenu wcrt performed uSln, cach of lhe 3 comparall"e
conditions SUCceSSlvtS.min fracllons fFC.80K Fractionator. c;lIson
Medical Electronics. Inc. Middleton. WII were collected for 80mm




