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Abstract
Recently it has been reported that the intracellular Ca?* concentration of neurons can be obtained by
analyzing suitably the intensity of the fluorescent light of 500nm emitting from the neurons loaded with
fura-2 when they are excited by the light of 340,360 or 380nm. The present paper represents the
measurement of free Ca** distribution in the cultured rat hippocampal neurons using the digital analysis
system, ARGUS100/CA. The ratio images are obtained from the ratio of the brightness of the pixels in
the picture obtained by the excited light of 340nm to that in the images obtained by the excited light of
360nm. In order to obtain the intracellular Ca®* concentration from the ratio images, the corrected in
vitro calibration curve is calculated by multiplying 0.85 to the values obtained from the intensity of Fpax
and Funi,. This multiplication considers the effect of cytoplasmic microviscosity in the intracellular
region of the neuron. The intracellular free Ca** concentration obtained is about 8 X 10-*M in the resting

state of the neurons. After application of the neural transmitter L-glutamate of 107*M, the level of Ca?*

increases to about 6 X10""M. These Ca?* levels agree with the data reported by other groups.
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Schematic illustration of measurement and analysis system of the digital images.
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Fig. 2 Pictures of cultured rat hippocampal neuron. (a) . photograph of neuron
taken by the phase contrast microscope, (b) : stereo-plot of digital image
(IM340), (C) : stereo-plot of digital image (IM360). (d) : stereo-plot of
ratio image (IM340/IM360). The digital images IM340 and IM360 are
obtained from the fura-2 loaded neuron irradiated by the exciting light of
central wavelength of 340nm and 360nm, respectively. The ratio image
(IM340/IM360) is constructed from the ratio of the pixel intensity of IM340 to
the corresponding one of IM360. Photograph (a) and 3 digital images (b,c,
and d) correspond to the same area of the neuron. Horizontal bars indicate

50pm.
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Table 1 The composition of Ca?*-EGTA solution.
No. Ca*Conc. ImM CaCO, 1mM EGTA X2 Buffer 1mM fura-2
nM mL mL mL m3
1 0 0.0 1.5 1.5 10.5
2 16 0.1 1.4 1.5 10.5
3 39 0.2 1.3 1.5 10.5
4 71 0.3 1.2 1.5 10.5
5 122 0.4 1.1 1.5 10.5
6 214 0.5 1.0 1.5 10.5
7 5x10° 1.5 0.0 1.5 10.5
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Fig. 3 Excitation spectra of 3.5uM fura-2 at
20°C .
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Fig. 4 Corrected in vitro calibration curve. The
line is drawn by connecting the experimen-
tal data (open circles) corrected by the
factor 0.85.
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Fig. 5 Elevation of intracellular free Ca®* concen-
tration induced by L-glutamate. L
-glutamate of 1004 M is applied during the
horizontal bar (Glul00) .
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