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Abstract—L-Glutamate and L-aspartate are the main excita-

tory amino acids (EAAs) in the Central Nervous System

(CNS) and their uptake regulation is critical for the

maintenance of the excitatory balance. Excitatory amino

acid transporters (EAATs) are widely distributed among

central neurons and glial cells. GLAST and GLT1 are

expressed in glial cells, whereas excitatory amino acid

transporter 3/excitatory amino acid carrier 1 (EAAT3/EAAC1)

is neuronal. Different signaling pathways regulate glutamate

uptake by modifying the activity and expression of EAATs.

In the present work we show that immature postnatal

day 3 (PN3) rat retinas challenged by L-glutamate release

[3H]-D-Aspartate linked to the reverse transport, with

participation of NMDA, but not of non-NMDA receptors.

The amount of [3H]-D-Aspartate released by L-glutamate is

reduced during retinal development. Moreover, immature

retinae at PN3 and PN7, but not PN14, exposed to a single

dose of 200 or 500 lM caffeine or the selective A2A

receptor (A2AR) antagonist 100 nM ZM241385 decreased

[3H]-D-Aspartate uptake. Caffeine also selectively increased

total expression of EAAT3 at PN7 and its expression in

membrane fractions. However, both EAAT1 and EAAT2 were

reduced after caffeine treatment in P2 fraction. Addition of

100 nM DPCPX, an A1 receptor (A1R) antagonist, had no

effect on the [3H]-D-Aspartate uptake. [3H]-D-Aspartate

release was dependent on both extracellular sodium and

DL-TBOA, but not calcium, implying a transporter-mediated

mechanism. Our results suggest that in the developing rat

retina caffeine modulates [3H]-D-Aspartate uptake by block-

ing adenosine A2AR. � 2016 IBRO. Published by Elsevier

Ltd. All rights reserved.
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INTRODUCTION

The amino acid L-glutamate is considered a major

mediator of excitatory signaling in the central nervous

system (CNS), including the retina from different species

(Martins and Pearson, 2008; de Souza et al., 2012).

Glutamatergic activity is mediated by a variety of

ionotropic and metabotropic receptors in the CNS.

Ionotropic N-methyl-D-aspartate (NMDA) receptors are

involved in many events during development, including

dendritic spine formation, maintenance and remodeling

(McKinney, 2010). Prolonged activation of ionotropic

glutamate receptors can lead to excitotoxicity (Ferreira

et al., 1996). Therefore its extracellular levels must be

highly regulated in order to avoid neuronal injury

(Ishikawa, 2013).

Glutamate-aspartate transporters or excitatory amino

acid transporters (EAATs) are essential for the

maintenance of glutamate homeostasis. EAATs are

widely distributed in central neurons and glial cells

(Danbolt, 2001; Martinez-Lozada et al., 2011). They are

driven by Na + and K+ gradients (Jiang and Amara,

2011) and five different ‘high-affinity’ glutamate trans-

porters have been cloned: GLAST (EAAT1) (Storck

et al., 1992), GLT-1 (EAAT2) (Pines et al., 1992), EAAC1
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