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Astrocytic D-serine is the co-agonist for presynaptic NMDA receptorsin therat
entorhinal cortex

A Lench, PV Massey, RSG Jones. University of BBtth, Somerset, UK

At glutamate synapses, presynaptic NMDA receptpre NMDAr) exert a tonic
facilitatory effect on glutamate release and, thuediate an instantaneous form of
synaptic plasticity. We first demonstrated thisdiional facilitatory effect at synapses
in the rat entorhinal cortex (EC; 1). NMDAr actii@at requires binding of two
agonists, a glutamate binding site located on theéN@& subunit and a co-agonist
binding site on the GIuN1 subunits. Both glycined ab-serine are available as
physiological ligands for the co-agonist site, imet have established that D-serine is
likely to be the endogenous co-agonist at the prBXM(2). The source of the
endogenous D-serine that binds to the preNMDArriknewn, and in the current
study we investigated the possibility that it mayrbleased from astrocytes.

In slices of rat EC, we made whole cell patch claseqordings (in the presence of
TTX, and with postsynaptic NMDAr blocked by incladgi MK801 in the patch
pipette solution) of AMPA receptor mediated minratexcitatory currents (SEPSCs)
as a reporter of presynaptic glutamate releasayarlV neurones. We compared
mMEPSC frequency and amplitude in slices with anthaut preincubation with the
glia-specific metabolic inhibitor, sodium flurorcgtate (NFAc). In 6 neurones
recorded in untreated slices (one slice from eddéhamimals), mean (+SEM) mEPSC
frequency was 0.56 + 0.13 Hz and mean amplitude Tn@80.9 pA. In these slices,
the NMDAr co-agonist site antagonist, 5,7-dichlgneltrenic acid (DCKA) decreased
the frequency of mEPSCs (Fig 1A) without changeamplitude (8.0+0.6 pA)
showing that the co-agonist site of the preNMDArswanically activated (2). In the
matched recordings from slices incubated with NF#e6 from 6 animals), mEPSC
frequency was considerably lower at 0.33+0.04 Hag.(EA; amplitude 7.2+0.5 pA)
suggesting that astrocytes are instrumental inctoegulation of the preNMDAr.
Application of DCKA in the presence of NFAc had fother effect on mEPSC
frequency (Fig 1A) or amplitude (7.4+0.8 pA). Filyalapplication of D-serine in the
presence of NFAc partially rescued the frequenayetese induced by the latter (Fig.
1B; n=4).
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The results suggest that D-serine, released framocgses, activates the co-agonist
site of the preNMDAr, permitting it to tonically dditate the release of glutamate at

EC synapses.
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