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Abstract

Astrocytes, the predominant cell type in central nervous system, are

electrically non-excitable cells. However, astrocytes display their excitability

by increasing intracellular calcium concentration. Several lines of evidence

have highlighted the importance of astrocytic calcium excitability in both

physiological and pathological conditions. Here, we investigated the effects of

dissociated anesthetics: ketamine and MK-801 (dizocilpine), NMDA (N-

methyl-D-aspartate) receptor antagonists, on calcium excitability in mouse

cortical astrocytes. We further compared the effects of Ketamine and MK-801

on astrocytic serotonin (5-HT) receptors. In cultured cortical astrocytes,

MK-801 increased intracellular calcium concentration and led to further

increases in calcium in the presence of 5-HT. However ketamine had no

effect on the calcium response in astrocytes. These results suggest that the

calcium concentration in astrocytes is reinforced by MK-801 under the

modulation of serotonin receptors.

Key words: Astrocyte, NMDA antagonist, calcium excitability, serotonin
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Figure 1. MK-801-induced calcium response in astrocytes loaded with 3 uM
fluo-4/AM for 15 min was monitored. Either 10 uM or300uM of MK-801

increased intracellular calcium level.
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Figure 2. MK-801-induced calcium response in astrocytes loaded with 3 uM
fluo-4/AM for 15 min was monitored. Population responses show that either

10 uM or300 uM of MK-801 increase intracellular calcium level.
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Figure 3. Effect of D-AP5 on the MK-801-induced calcium response in

astrocytes, which were loaded with 3 uM fluo-4/AM for 15 min, was mounted

in a chamber. 300 uM MK-801 butnot 10 uM increased intracellular calcium
level. 50 uM D-APS5 blocked 10uM, 300 uM MK-801-induced calcium transient.

Data show the averaged F1/F0 of intensity.
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2.0 50uM D-AP5

Figure 4. Effect of D-AP5 on the MK-801-induced calcium response in
astrocytes loaded with 3 uM fluo-4/AM for 15 min and was mounted. 300 uM
MK-801 butnot 10 uM increased intracellular calcium level. D-AP5 (50 uM)
blocked MK-801-induced calcium transient. Data show the averaged peak of
F1/FO (MK-801 10 uM=1.079 £ 0.040; MK-801 300 uM=1.531+0.082; second
MK-801 300 wuM =1.353 + 0.112; D-AP5=1.114 + 0.063; MK-801

10 uM=1.119 £ 0.064; MK-801 300 uM=1.143 + 0.07; KC1=1.704 £+ 0.137).
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Figure 5. MK-801-induced calcium response in astrocytes loaded with 3 uM
fluo-4/AM for 15 min was monitored. 300 uM of MK-801 but not 10uM
increased intracellular calcium level. There were not significant differences
between low (10 uM) and high (300 uM) MK-801 induced calcium transient
after the pretreatment of 5uM serotonin. Data show the averaged F1/F0 of

intensity.
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Figure 6. MK-801-induced calcium response in astrocytes loaded with 3 uM
fluo-4/AM for 15 min was monitored. High dose (300 uM) of MK-801, but not
low dose (10uM), increased intracellular calcium level. There were not
significant differences between low (10uM) and high (300 uM) MK-801linduced
calcium transient after the pretreatment of 5 uM serotonin. Data show the

averaged F1/F0 of intensity.
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Figure 7. Ketamine-induced calcium response in astrocytes. Astrocytes
loaded with 3 uM fluo-4/AM for 15 min was monitored. Either 10 uM or100 uM
of Ketamine did not increase intracellular calcium level. There were not
significant differences between 10 uM and 100 uM Ketamine . Ketamine
induced calcium transient after the pretreatment of 5 uM serotonin. Data

show the averaged F1/F0 of intensity.
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Figure 8. Ketamine-induced calcium response in astrocytes loaded with 3 uM
fluo-4/AM for 15 min was monitored in a chamber. Either 10 uM or100 uM
Ketamine did not increase intracellular calcium level. There were not
significant differences between the 10 uM and 100 uM Ketamine-induced
calcium transient after the pretreatment of 5uM serotonin. Data show the
averaged peak of F1/F0 (ketamine 10 uM =1.07 + 0.029: ketamine
100 uM=1.10+0.045; second ketamine 100 uM=1.07 + 0.057; 5-HT=1.43 + 0.232;

ketamine 10 uM=1.0940.063; ketamine 100 uM=1.07+0.065; KCI=1.86 + 0.238).
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