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T4 BN Ca>™Fi NO.

A/nm

Fig.1 The excitation and emission spectra of Calcium
Orange and DAF-FM
— : Calcium Orange excitation; — — : Calcium Orange emission; — :

DAF-FM excitation; - - -: DAF-FM emission.
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Orange fll DAF-FM ¥ 41 7y & /3 41 G 7 0 1EAT &
sk, 32076 XY i Ca> R NO FHEAK 53
A B, 53 AR FBE G A (P 5 m g vy A A1 W S
4 255, 3L EE DR UG A 5 5 AU K FE A
AT S L b Ay, SRS REAT 2.5D 1R (N H &
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2 % R
2.1 Calcium Orange 1 DAF-FM &I 84 8 B I
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Orange 0 i & T (channel 1), 4 fE N 4L ta 34457,
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FRiC ), 7E channel 2 M8, 4 f Py G tadd 5],
R0 9¢ G S, MI7E channel 1 W 1E ~, B A6
W4 25 (Detector Gain) 8 42 fz =il , 40 M 9 A)5 o ¢
. e AR IER, FEFAERR ISR, Xridfs
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SR 5 HRAR DI A R 2L B 2 ARl XL
Fric &5 F0 ]

Fig.2 Images of cultured hippocampal neurons using single-label and double-label method
(a) Neurons labeled with Calcium Orange. (b) Neurons labeled with DAF-FM. (c¢) Double-labeled neurons.

2.2 WHRICHNBFRICHLIN NMDA R# T 155718
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1 min/frame, 34 25 min, EHRE RGN
0.2 mmol NMDA (& 3). w] AWM %E#], 1 Calcium
Orange AM HARIC 40N, Calcium Orange 1)
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Fig.3 The average fluorescence intensity changes of Calcium Orange and DAF-FM in cultured hippocampal

neurons under the stimulation of 0.2 mmol NMDA
(a) Detected simultaneous changes of Calcium Orange fluorescence and DAF-FM fluorescence by using double-label method (n=12). (b)
Detected changes of Calcium Orange fluorescence (n=12) and DAF-FM fluorescence (n=13) by separately using single-label methods.
The data of each point represents the x+ s. Results were analyzed by two-tailed Student’s t-test. ** represents P < 0.01 compared to
control group and the first relevant point in each curves is marked. The two arrows and black lines indicate the time point when NMDA
was added and the duration period. ®—@: DAF; A— A Calcium Orange; O—O: DAF-control; A—A: Calcium Orange-control.
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1.0

0.8 |
0.6
0.4
02

0Ll . . .

©

Average fluorescence

iR Wor, EXTRA4IAHLE, Calcium Orange % %54
JEAE NMDA R 1 min 54 & ET1 s, DAF-FM
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KR 5 s id —3L
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Ca*#0 NO == [8) 92 R B i A
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Fig.4 Results of slicing scanning on double-labeled hippocampal neurons
(a) Slicing image sequence of Calcium Orange fluorescence of two neurons. (b) The corresponding slicing image sequence of DAF-FM
fluorescence. (c¢) The average fluorescence intensity changes of Calcium Orange and DAF-FM in slicing image sequences of hippocampal neurons
(n=12). ®—@: Calcium Orange; A— A : DAF-FM. (d) The overall distribution of Calcium Orange fluorescence of (a) in XY Plane. (e) The
overall distribution of DAF-FM fluorescence of (b) in XY Plane. (f) The distribution of Calcium Orange fluorescence in the 5th image of (a). (g)
The distribution of DAF-FM fluorescence in the 5th image of (b). (h) The image of transmitted light showing the nucleus's position. Pseudo-color
was used in (d), (e), (), (g) and 2.5D construction was used in (d) and (e) in which both color and height represent the fluorescence intensity.
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Simultaneous Detection of Ca* and Nitric Oxide in Cultured
Hippocampal Neurons Using Double-label Method *

TAO Rong, NING Gang-Min, YANG Yong, ZHENG Xiao-Xiang”
(Department of Biomedical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract Choosing 8~10 days cultured hippocampal neurons of SD rat, using Calcium Orange AM and DAF-FM
diacetate as the fluorescent indicators of intracellular Ca* and nitric oxide (NO), simultaneous detection of
intracellular Ca** and NO was proposed by double-label method on laser scanning confocal microscope (LSCM).
The dyeing process includes two steps and “Two Track” mode of LSCM is applied to realize simultaneous
detection of intracellular Ca*" and NO through quickly switching excitation wavelengths. The experiment results
show that there is no cross talk between two dyes and the double-label method can reveal the changes of
intracellular Ca** and NO concentrations under the stimulation of N-methyl-D-aspartate (NMDA), quite consistent
with the results of respective single-label experiments. The analysis of slicing image sequences of double-labeled
neurons shows that both Ca** and NO are mainly located in the center area of cell bodies, while their distribution
details are different. The results suggest that the double-label method can simultaneously detect the intracellular
Ca?" and NO in cultured hippocampal neurons and thus provide an approach to investigate the roles of Ca** and NO
in neurons as well as the interaction between them.

Key words hippocampal neuron, Ca*, nitric oxide, double-label, laser sanning confocal microscope (LSCM)
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