The novel NMDA receptor modulator, NYX-2925, enhances NMDAR-mediated current and LTP, induces
changes in cell intrinsic properties, and alters firing properties in layer 5 pyramidal neurons of rat mPFC
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INTRODUCTION
• NYX-2925 is a small-molecule N-Methyl D-Aspartate
receptor (NMDAR) modulator that is currently in clinical
trials for the treatment of two chronic pain conditions:
painful
diabetic
peripheral
neuropathy
and
fibromyalgia.

2. NYX-2925 enhances long-term potentiation in the medial prefrontal cortex at concentrations
that enhance NMDA current

5. NYX-2925 does not alter depolarizationinduced firing in mPFC pyramidal neurons
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• The mechanism of action of NYX-2925 involves binding
to the NMDAR and increasing NMDAR-mediated
current and calcium flux, which leads to enhancement
of long-term potentiation (LTP) and other long-lasting
changes, such as increased structural plasticity.1
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Depolarization-induced firing in L5 pyramidal neurons of rat mPFC was not altered by NYX2925. Firing frequency of L5 pyramidal neurons of rat mPFC was measured in response to
membrane depolarization. A series of depolarizing step currents were used to induce action
potential firing in the whole-cell current clamp configuration. Firing frequency was measured
in response to each current injection. Each cell was recorded in either control or drug
solution. Changes in # spikes per current injection were analyzed using two-way ANOVA.

• In animal models, NYX-2925 is capable of enhancing
mood, improving cognition, and alleviating centralized
neuropathic pain.1,2
• The medial prefrontal cortex (mPFC) is a brain region
essential for the central control of pain perception and
which is involved in the chronification of neuropathic
pain conditions (see poster 476.15).
• Prior studies have shown that NYX-2925 injected
directly into the mPFC is sufficient to induce analgesia
in a rodent model of neuropathic pain.2

CONCLUSIONS
▪ NYX-2925 enhances NMDAR-mediated current in L5
pyramidal neurons of the prelimbic mPFC, and when
applied during LTP induction, NYX-2925 enhances LTP in a
similar concentration range.

Long-term potentiation (LTP) in L5 of the rat mPFC is enhanced in the presence of NYX-2925 over a wide dose range
(0.001 – 0.5 µM). Field potentials (fEPSPs) were recorded from layer 5 of rat mPFC slices by stimulating layer 2. Longterm potentiation (LTP) was induced with three high frequency stimulus trains (HFS; arrows). LTP fold changes (50-60 min
following the third tetanus – gray bars) were analyzed using unpaired Student’s t-test; *p<0.05, **p < 0.01, ***p<0.001.

3. NYX-2925 increases the probability of release
of glutamatergic inputs onto mPFC L5
pyramidal neurons

4. NYX-2925 causes an NMDAR-dependent
increase in HCN-mediated current (Ih)
-60 mV

• This study characterizes the electrophysiological effects
of NYX-2925 in the prelimbic mPFC. We show that NYX2925 enhances NMDA current, enhances LTP and
presynaptic release, and increases HCN-mediated
current in an NMDAR-dependent manner.

▪ The NMDAR modulator NYX-2925 affects the mPFC circuit
in a way that promotes neuronal plasticity processes.
These circuit-level changes likely underlie the positive
behavioral effects of NYX-2925, including alleviation of
centralized neuropathic pain in a rodent model.
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▪ NYX-2925 increases HCN-mediated current (Ih) in an
NMDAR-dependent manner. Because HCN channels are
closely co-localized with NMDAR at the synapse, the effect
on Ih may contribute to the altered synaptic response to
tetanization.
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1. NYX-2925 enhances NMDAR current in
the medial prefrontal cortex with a Ushaped dose response

▪ The effect on LTP may depend on a change in presynaptic
release probability, which is increased (paired pulse
facilitation is decreased) in the presence of NYX-2925.
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NMDAR current (INMDA) in L5 pyramidal neurons of rat mPFC is enhanced in the
presence of NYX-2925 at 0.02 and 0.1 µM. INMDA was recorded from layer 5 pyramidal
neurons of rat mPFC slices by stimulating layer 2. INMDA was recorded in the presence of
NBQX (AMPAR blocker), and blockers of inhibitory transmission. After achieving a
stable baseline in control ACSF, NYX-2925 was washed in for at least 10 minutes.
INMDA fold changes were analyzed using Student’s paired t test; *p<0.05.

Paired-pulse facilitation (PPF) in L5 pyramidal neurons of rat mPFC is reduced in the presence of
0.02 µM NYX-2925 indicating an increase in presynaptic release probability. Pairs of stimuli, 100
ms apart, were evoked by placing a bipolar stimulating electrode in L2 of the mPFC. Responses
were recorded from L5 pyramidal neurons in the whole-cell voltage clamp configuration. PPF was
measured as the amplitude ratio of pulse 2/pulse 1. For each cell, PPF was recorded in control
solution, after which 20 nM NYX-2925 was washed in for 10 minutes and the PPF recording was
repeated. Changes in PPF were analyzed using Student’s paired t test; *p<0.05

HCN-mediated current (Ih) in L5 pyramidal neurons of rat mPFC is increased in the presence
of NYX-2925 at 0.02 µM. A series of hyperpolarizing step currents were recorded in the wholecell current clamp configuration. Ih was measured as the sag ratio for the trace whose peak
reached -110 mV. Each cell was recorded in either control or drug solution, with or without the
NMDAR antagonist AP5. Ih changes were analyzed using ANOVA followed by Dunnett’s post-hoc
test; *p<0.05.
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