Proton activates synaptic membrane site for the intermediary metabolite succinate
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Introduction

In all living cells, C,-dicarboxylic acid

derivative succinate (SUC) is essential
In respiration. The representative value
of succinate In human plasma is 40
microM (Krebs, 1950). It is perhaps not
surprising that, reflecting the presence of
pyruvate carboxylase, astrocytes but not
neurons release appreciable amounts of
TCA cycle iIntermediates Iincluding
succinate (Westergaard et al., 1994). A
synaptic receptor for gamma-
hydroxybutyric acid (GHB) interacting
succinate has been disclosed in purified
rat forebrain synaptic and human
nucleus accumbens (NA) subcellular
fractions, but the molecular identity of
this recognition site was not determined
(Molnar et al., 2006). These lines of
evidence raised the hypothesis on the
possible identity of succinate-sensitive
GHB receptor and synaptic recognition
site for succinate. The purpose of the
present study was to identify the
possible synaptic recognition site for
succinate, and to differentiate binding
and transport interactions.

Methods

Preparation of human NA tissue samples. Human
brains were taken from persons died without any
known neurodegenerative diseases. Brains were
removed from the skull after 1-6 h post mortem
delay, sliced, frozen and kept on - 70°C until
microdissection. The micropunch technique was
applied to dissect NA samples from the coronal
brain sections (Palkovits, 1973).

[H]Succinate binding to synaptic membrane
fraction have been performed as ["H]JGHB binding
described previously (Molnar et al., 2006).

[’H]Succinate uptake in synaptosomal fraction was
performed as [’HJGABA uptake (Héja et al., 2004).
The incubation solution contained 100 nM (10 nM
labeled + 90 nM unlabeled [’H]Succinate). Data are
expressed as means + SD and were analyzed using
one-way analysis of variances (ANOVA, OriginPro
7.5).

For [“C]Succinate release experiments rat NA
punches were loaded with 200 microM
[“C]Succinate for 30 min at 37 °C. All other
conditions and materials were used as described
previously at Barabas et al., 2002. To avoid
metabolism of [**C]Succinate, 1 mM 3-
nitropropionic acid was present throughout the
release experiment. Fractional release data from
iIndividual punches were normalized to a first order
exponential curve obtained by fitting the pre-
stimulus and the last 3 washout values (OriginPro
7.5).
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[Results

Characterization of [’H]-SUC binding to rat forebrain synaptic memibrane fractions
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Pharmacological characterization of [’H]-SUC binding sites in rat forebrain and human NA synaptic memibrane fractions
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Comparison of the effects of carbboxylic acid intermediates onthe binding , uptake andrelease processes of SUC
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Conclusion

Existence of an external pH-dependent, synaptically localized high-, and low-affinity binding sites for the

Intermediary metabolite succinate has been shown in human nucleus accumbens and rat forebrain.
These succinate targets probably differ from the synaptic or mitochondrial succinate transporters.
Ligand-binding profiles suggest the existence of two distinguishable binding processes. The high- and the

low-affinity sites may possibly be linked to different synaptic membrane targets, I.e. some sort of connexin
(hemi)channel and proton-dependent MCT, respectively.

Acknowledgement

Financial support of grants Albert Apponyi (MEC 07 NKTH-KPI), MediChem2 (1/A/005/2004 NKFP)
And for Transporter Explorer (GVOP 3.1.1-2004-05-00) are acknowledged.



	Page 1

