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P2X;Receptor Activation Kills Retinal Ganglion Cell Mediated by NMDA Receptor Stimulation
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Abstract: Objective To demonstrate if P2X; receptor and N- methyl- D- aspartate (NMDA) receptor link to
initiate retinal ganglion cells (RGC) death. Methods (1) Long- Evan neonatal rats were back labeled with
Aminostilbamidine to identify RGC. RGC cell viability was then examined using P2X; receptor agonist BZATP and
NMDA receptor antagonists MK- 801, APV and Memantine. (2) RGC were dissociated from the retinas of unlabeled
neonatal rats and were loaded with Fura-2, an intracellular calcium indicator. BzATP and three NMDA receptor
antagonists were applied to RGC to examine their effects on intracellular Ca?* levels using Ca?* imaging system.

Results (1) BzATP (50 pmol/L) could kill about (36% + 2%) of the RGC. Cell death was prevented by MK- 801 (10
pmol/L), APV (100 pumol/L) and Memantine (100 pmol/L) with a increasing the cell viability of (96% + 4%) (P <
0.001), (80% + 5%, P= 0.010) and (76% + 9% ,P =0.144), respectively. (2) BzATP (50 pumol/L) led to a large,
sustained increases of intracellular Ca?* (1183 + 109) nmol/L. Calcium influx triggered by BzATP was attenuated by
pre- and co- incubation of MK- 801 (10 pmol/L), APV (300 pmol/L) and Memantine (30 pmol/L) with (76% + 7%,P
=0.003), (51 %+ 17%,P =0.033) and (55% + 16%,P =0.025), respectively. Conclusions Stimulation of P2X; receptor
leads RGC to death may upstream act on NMDA receptors. It implicates that both P2X; and NMDA receptor are in
excitotoxic death of RGC.
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Fig.1 NMDA receptor antagonists reduce Ca** elevation
triggered by P2X, receptor agonist BzATP in RGCs.

A: Application of 50 pmol/L. BzATP (Bz) for 15 s led to a large
increase in Ca* levels with multiple responses; B:  Application of 10
pmol/l, MK =801 reduced the Ca®* elevation triggered by S0 pmol/L
BzATP; C .D:A similar response was found with 300 pmol/l. APV and
with 30 pmol/L. Memantine, respectively; Horizontal bars: duration of

drugs application
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Fig.2 The effect of BZATP on RGCs viability

A. The fluorescence labeled RGCs was exposed to control culture
The number of labeled cells was

medium for 24 h  (x100). B.

decreased after In-nu_' |-\|n--.1-.{ 1o 50 |_u||n|_"| BzATP for 24 h (x100)
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Fig. 3 NMDA antagonists reduce RGCs death trigged
by BzATP
While incubation with 50 pmol/l. BzATP for 24 h reduced
(36% = 2%) of surviving of retinal ganglion cells compared to that in
control solution (* =differ from control alone. control was indicated
as “Curl”, BzATP was indicated as “Bz”, Student’s 1 test, n =42, =
5.02, P< 0.001), this loss was prevented by 10 pmol/l. MK-801 (**
differ from BzATP alone, Student's t test, n =15, =-5.794, P<
0.001). The antagonist APV (100 pmol/L) also increased cell survival
(*** —differ from BzATP alone, Student’s 1 test, n =15, 1=-2.746, P
At 100 pmol/L,
neuroprotection (n =15, t =-1.504, P =0.144)

=0.010). Memantine did not show significant
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