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Absztrakt angolul:

Electroanalytical measurement of dopaminergic neurotransmission in mammalian brain
in vivo

To be able to detect neurotransmitter levels is a key part to understanding complex brain
processes, and may be essential to modify pathological function. Dopamine (DA) is a
neurotransmitter molecule which belongs to catecholamines, its synthesis originates from
tyrosine. The dopaminergic system also has an important role in the control of behaviour,

having major impact on motor functions, cognitive processes and also on endocrine control.

Voltammetry is an electroanalytical procedure which has of high temporal and spatial
resolution in and also good sensitivity and selectivity. With voltammetry it is also possible to
analyze the kinetics of extracellular DA release under in vivo circumstances. The basis of the
detection of DA is the measurement of current resulted from redox processes of DA molecules

ont he surface of the electrode caused by potential changes. The voltammetric measurement



system consists of a working electrode (single fibre carbon fibre microelectrode) and a
reference electrode (Ag/AgCl-electrode). In addition, a bipolar stimulating electrode is used to

release endogenous dopamine from dopaminergic neurons.

In the present experiments, extracellular DA levels were measured in anesthetized male and
female Wistar rats. We electrically stimulated the vental tegmental area (VTA) with a bipolar
microelectrode in every three minutes. With this method we were able to detect a large
extracellular transients of DA in the nucleus accumbens (NAcc) by means of a carbon fibre
microelectrode. DA release of a7 receptor agonist PHA-543613 or monoamine reuptake
inhibitor sibutramine were tested. All test substances were administered intraperitoneally. The
specificity of DA release was validated by the administration of DA reuptake inhibitor
nomifensine. Absolute levels of DA concentrations were calculated after calibration of the
working electrodes in an in vitro flow system. The exact locations of the electrodes were

determined post mortem, after histological sectioning of the brain.

Results showed rapid DA transients after electric stimulation of the VTA, and an increase of
DA transients after the administration of DA reuptake inhibitor nomifensine. Contrary to this,
after the injection of PHA-543613 or sibutramine, there was no significant increase of DA peak
currents. In summary: in the present study, we successfully set-up and validated an
electroanalytical measurement procedure for the extracellular detection of DA in vivo. The
presently introduced method can be highly beneficial in preclinical screening of the effects of

novel drug candidates in a semi-quantitative method against known reference substances.

Absztrakt magyarul:

A dopaminerg neurotranszmisszio in vivo voltammetrias vizsgalata emlés agyban

A neurotranszmitterek hatasmechanizmusanak ismerete fontos kiindulépont a bonyolultabb
agyl folyamatok megértésében, igy a hibas miikddések kezelésében is létfontossagn. A
dopamin (DA) a katekolaminok koz¢ tartozd neurotranszmitter molekula, szintézise tirozinbol
indul ki. A dopaminerg (DA-erg) rendszer fontos szerepet tolt be a magatartasszabalyozasban,

hatéassal lehet a motoros funkciokra, a kognitiv folyamatokra és az endokrin rendszerre is.

A voltammetria az elektroanalitikai eljardsok kozé sorolhato, amely jo tér- és iddbeli

felbontoképességgel rendelkezik és a szelektivitas terén is érzékeny modszer. Segitségével a
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DA felszabadulas kinetikdjat tudjuk vizsgélni in vivo korilmények kozott. A DA
detektaldsanak alapja a molekula redoxi valtozasanak hatdséra kialakuld elektronmozgas
okozta daramer0sség mérése. A voltammetrids mérdrendszer egy munkaelektrodbol
(egycsatornas szénszalas mikroelektrod) és egy referencia elektrodbol (Ag/AgCl-elektrod) all.
Emellett, a mérések soran az endogén dopamin felszabaditasahoz egy stimuldlo elektrodot is

hasznaltunk.

A DA-szint valtozasanak detektalasat altatott patkdnyban végeztiik. A ventralis tegmentalis
teriiletet a stimuladlo elektréd segitségével koriilbelil harom percenként ingereltiik
elektromosan, ennek hatdsara a nucleus accumbensbe bevezetett szénszalas mikroelektrod
segitségével nagy mértéki, tranziens dopamin felszabadulést detektalhattunk. Kontroll felvétele
utan o7 receptor agonista PHA-543613 vagy monoamin-visszavétel gatld sibutramine beadasa
tortént intraperitonealisan, majd vizsgaltuk a vegyiilet hatdsit a dopamin-felszabadulés
mértékére. A mérés validalasa érdekében nomifensine-t (DA visszavétel gatlo) adtunk be
intraperitonedlisan. A pontos DA-koncentracié értékeket az elektrod utdlagos kalibralasaval
hataroztuk meg, melyet in vitro aramldsi rendszerben végeztiink. Az elektrodok pontos

helyzetérdl késébb szdvettani metszetek segitségével nyertiink bdvebb informéaciot.

A nomifensine hatdsdra a vartnak megfelelden nagy mértékben és gyorsan ndvekedett a
dopamin-csucs. Ezzel szemben a PHA-543613 és sibutramine beadasa utan nem tapasztaltunk

jelentdsebb valtozast a DA-cstcsban.

Osszefoglalva: vizsgilataink sordn egy olyan elektroanalitikai eljarast allitottunk be, amellyel
ujonnan eldallitott gydgyszerhatast vegyiiletek DA rendszerre gyakorolt hatdsa kvantitativan

meghatarozhat6 ismert referens anyagok mellett.



