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Physiological role of Na-dependent dicarboxylate transporters in central nervous
system
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Neuronal cells reproduce neurotransmitters in cellular pool by using
extracellular TCA cycle intermediates. We demonstrated that TCA cycle intermediates, such as a
-ketoglutarate and malate, are synthesized in astrocytes, and then they are transported into
neuronal cells mediated by Nat+-coupled citrate transporter (NaCT/Slcl3a5). Transport activity of
NaCT was significantly reduced by stimulation of protein kinase C activator (PMA), and reversed by
addition of PKC inhibitor Go6983 in a concentration dependent manner. These results indicate that
PKC-mediated regulation of NaCT might be responsible for expression level of NaCT protein in
neuronal plasma membrane.
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Fig. 1 Saturation kinetics of Na*-dependent succinate and citrate uptake in primary cultures of
neurons from rat cerebral cortex. Uptake of (a) [**C]succinate and (b) [*C]citrate was measured in
astrocytes during a 15- or 30-min incubation respectively, in NaCl- or choline chloride-containing transport
buffer at pH 7.4 over a concentration range of 1-100 uM and 1-120 uM for succinate and citrate
respectively. Na*-dependent uptake was obtained by subtracting uptake in the absence of Na* from that in
the presence of Na". Inset: Eadie-Hofstee plot. Values are mean + SEM of n = 3 experiments.
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Fig. 2 Effect of protein kinase C activators on [*C]citrate uptake in HepG2 cells. HepG2 cells were
preincubated with or without 200 nmol/L PMA for 1-3 hat 37°C (A) or pre-incubated over a concentration
range of 1-100 nM PMA for 3 h at 37°C (B). Then, the cells were incubated with [**C]citrate (8.6 umol/L)
for 30 min at 37°C. Na'-dependent uptake was obtained by subtracting uptake in the absence of Na“ from
that in the presence of Na*. Each value represents the mean + SD (n = 3). ""p< 0.01, compared with non-

treated group.
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Fig. 3. Effect of PMA on saturation
kinetics of Na*-dependent uptake of
citrate in HepG2 cells. HepG2 cells were
treated with (o ) or without (e ) 100 nM
PMA for 3 h in culture medium. After the
treatment, saturation kinetic study carried
out in control and in PMA-treated cells.
Each value represents the mean + SD (n =
3).

Fig. 4. Effect of G6 6983 on PMA-
mediated regulation of Na“-dependent
uptake of citratein HepG2 cdlls. The cells
were treated with or without G6 6983 (0.01-
1uM) for 30 min in culture medium prior to
the PMA treatment (100 nM). Then, uptake
of [14C]citrate (8.6 puM) was measured
during a 30-min incubation in NaCl- or
NMDG  chloride-containing  transport
buffer at pH 7.4. Na"-dependent uptake was
obtained by subtracting uptake in the
absence of Na* from that in the presence of
Na'. Each value represents the mean + SD
(n =3). **p< 0.01, compared with control.
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