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ABSTRACT Objective: To detect the effects of AMPA receptor (a-amino-3-hydroxy-5-methyl-4-isoxazole propionate receptor) and
NMDA receptor (N-methyl-D-aspartic acid receptor), two of ionotropic glutamate receptors, on the morphological development of in-
hibitory interneurons and excitatory neurons. Methods: Primary cultured cortical neurons were treated with drugs to interfere with AMPA
receptors and/or NMDA receptors, to block neuronal ionotropic glutamate receptors. Neurons of each group were observed, and the in-
hibitory neurons were displayed by green fluorescence in GAD67-GFP transgenic mice while the excitatory neurons were showed by
CaMKII immunofluorescence staining. Results: When AMPA and/or NMDA receptors were blocked, the density of the neural network
decreased when observed under light microscope, and the degree of decreasing became even more obvious with the increase of drug con-
centration. For GFP-positive inhibitory interneurons, when AMPA receptors were blocked, the number of neuronal branches decreased to
65% (low concentration) and 55% (high concentration) of the control group, and the length of processes was shortened to 43% (low con-
centration) and 36% (high concentration) of the control. When NMDA receptors were blocked, the number of branches decreased to 70%
(low concentration) and 45% (high concentration), and the length decreased to 43% (low concentration) and 31% (high concentration).
And when AMPA and NMDA receptors were blocked together, the number of branches decreased to 42% and the length decreased to

38%. For CaMKII-positive excitatory neurons, although the degree was weaker, the neurons showed similar changes in morphology, with
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reduced number of branches and shortened length of processes. When AMPA receptors were blocked, the number of branches decreased

to 64% (high concentration), and the length didn't vary too much. When NMDA receptors were blocked, the number of branches de-

creased to 50% (high concentration), and the length decreased to 77% (low concentration) and 71% (high concentration). And when AM-

PA and NMDA receptors were blocked together, the number of branches decreased to 69% and the length decreased to 62%. Conclusion:

During neuronal development, the excitatory synaptic afferent signal mediated by ionic glutamate receptors showed effects on the mor-

phological development of inhibitory interneurons and excitatory neurons, and finally plays an important regulatory role in the formation

of neural circuits.
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Fig.1 Morphological changes of primary cultured cortical neurons after drug intervention

Note: A: control group treated with normal Neurobasal-A. B-D: groups treated with different antagonists. B1: group treated with NBQX at 10 M. B2:
group treated with NBQX at 50 M. C1: group treated with AP5 at 50 WM. C2: group treated with AP5 at 250 M. D: group treated with both NBQX at
50 uM and APS5 at 250 wM. The scale bar is 50 pm.
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Fig.2 Morphological changes of cortical inhibitory interneurons observed through anti-GFP immunofluorescence staining after 6-day of drug treatment

Note: A: control group treated with normal Neurobasal-A. B-D: groups treated with different antagonists. B1: group treated with NBQX at 10 wM. B2:
group treated with NBQX at 50 M. C1: group treated with APS at 50 WM. C2: group treated with AP5 at 250 M. D: group treated with both NBQX at

50 wM and AP5 at 250 WM. E-F: Statistical analysis of the number of branches (E) and the length of branch (F) of interneurons. The scale bar is 50 pm.

% | GFP' E& TR ST S
Table 1 Analysis of the morphological changes of GFP' interneuron

NBQX APS NBQX+AP5
10 pM 50 WM 50 WM 250 uM 50 uM + 250 pM
No. of branches*
65.53+ 31.41 55.05% 45.15 70.72+ 39.82 45.14% 25.69 42.81+ 21.38
Mean = SD (%)
Length of branch*
43.86x 17.77 36.76x 24.70 43.47+ 18.90 31.71% 18.60 38.50% 16.62

Mean = SD (%)

Note: *Ration=Drug-treated group / control group.
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glionic eminence , CGE), 1 %% , #iA: Il A 28 Teb 0 s 284
AR 18 A A0 235 0 ) DD e M 3% A R 33k B Al X P, IR,
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Fig.3 Morphological changes of cortical excitatory neurons observed through anti-CaMKII immunofluorescence staining after 6-day of drug treatment
Note: A: control group treated with normal Neurobasal-A. B-D: groups treated with different antagonists. B1: group treated with NBQX at 10 wM. B2:
group treated with NBQX at 50 wM. C1: group treated with AP5 at 50 wM. C2: group treated with AP5 at 250 wM. D: group treated with both NBQX at
50 uM and APS5 at 250 uM. E-F: Statistical analysis of the number of branches (E) and the length of branch (F) of excitatory neurons. The scale bar is 50 um.

% 2 CaMKII' X & MHMZ TR SEU S
Table 2 Analysis of the morphological changes of CaMKII" interneuron

NBQX APS NBQX+AP5
10 pM 50 WM 50 WM 250 uM 50 WM+250uM
No. of branches*
81.97+ 30.27 64.89% 24.46 93.68+ 10.52 50.44+ 13.53 69.36 28.42
Mean = SD (%)
Length of branch*
95.78 + 29.84 82.04% 42.44 77.10% 27.65 71.35% 24.35 62.42+ 38.25

Mean = SD (%)
Note: *Ration=Drug-treated group / control group.
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