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ABSTRACT Objective: To study the effect of glutamate, NMDA and morphine on the intracellular calcium signal of cultured rat
astrocytes and their possible mechanisms. Methods: Using Leica AF6000 Live Cell Workstation to detect the effects of glutamate,
NMDA and morphine perfusion on the calcium signal of cultured rat astrocytes. Results: Stimulated by glutamate, NMDA or morphine
perfusion, the intracellular free Ca* ([Ca>i) of astrocytes was increased obviously, whereas this effect was bolished by the corresponding
receptor antagonists, respectively. Conclusion: The activation of mGluRS5, NMDAR and p-Opioid receptor can increase [Ca*]i of
cultured rat astrocytes, and these modulation pathways of [Ca*]i might play an important role in the communication between astrocytes
and neurons.
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Fig.1 The intracellular calcium signal of cultured rat astrocytes
Note: A Immunofluorescence of glial fibrillary acidic protein (GFAP) in cultured rat astrocytes from cerebral cortex, B Cerebral cortex astrocytes loaded

with Fura-2/AM, C A sample of [Ca*]i elevation induced by 500pmol/L L-glutamate perfusion in astrocytes. Abbreviations: Glu, L-glutamate.
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Fig.2 Bath application of L-glutamate produced an increase in [Ca*]i of astrocytes
Note: A top: a sample of [Ca*]i elevation induced by 500 pmol/L L-glutamate perfusion in astrocytes A bottom: a sample of [Ca*]i elevation induced by
500 pwmol/L L-glutamate perfusion in presence of 2 wmol/L MTEP; B Summary of [Ca*]i amplitudes induced by 500 wmol/L L-glutamate perfusion in

astrocytes in the absence and presence of MTEP. Abbreviations: Bas, baseline; Glu, L-glutamate. ** P <0.01.
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Fig.3 Bath application of NMDA produced an increase in [Ca*]i of astrocytes
Note A top: a sample of [Ca™]i elevation induced by 100 wmol/L NMDA perfusion in astrocytes, A middle: a sample of [Ca*]i elevation induced by
100 pmol/L NMDA perfusion in presence of 1 pmol/L Ro25-6981, A bottom: a sample of [Ca*]i elevation induced by 100 pmol/L NMDA perfusion in
presence of 0.5mol/L NVP-AAMO077; B Summary of [Ca*]i amplitudes induced by 100 wmol/L NMDA perfusion in astrocytes under various
conditions. Abbreviations: Bas, baseline; Ro, R025-6981 ; NVP, NVP-AAMO077. ** P <0.01.
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Fig. 4 Bath application of Morphine produced an increase in [Ca*]i of astrocytes
Note: A top: a sample of [Ca*]i elevation induced by 20 wmol/L Morphine perfusion in astrocytes, A bottom: a sample of [Ca*]i elevation induced by 20
wmol/L Morphine perfusion in presence of 2 wmol/L CTAP; B Summary of [Ca*]i amplitudes induced by 20 wmol/L Morphine perfusion in astrocytes in

the absence and presence of CTAP. Abbreviations: Bas, baseline; Mor, morphine. ** P <0.01.
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