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Abstract: The mechanism of salt tolerance in plants had been the focus of plant resistance research in the past years. As
the development of biology and application of new fluorescent labeling technologies determination of intracellular free so—
dium had been gradually applied to the study of salt tolerance in plants. This review discussed three points as follows:
(1) Introduction of three fluorescent indicators of intracellular free sodium: SBFI Sodium Green and CoroNa Green.
SBFI was a kind of fluorescent indicator for excitation ratio measurements its emission ratio detected at 500 nm when ex—
cited at 340/380 nm. Sodium Green and CoroNa Green were fluorescent indicators that lacked a significant shift in emis—
sion or excitation wavelength upon binding to Na™. Sodium Green and CoroNa Green could be detected at 532 nm and
516 nm when excited at 507 nm and 492 nm respectively; (2) Compared the advantages and disadvantages of the proto—
cols of loading the fluorescent indicators into cells including AM esters of the fluorescent probes acid loading electropo—
ration and microinjection. A non-invasive loading of acetoxymethyl ester under low temperature was introduced: loading
the fluorescent indicator into cells by incubating the cells in solution at 4 °C for 2 h followed by 2 h incubation in the

dyeree solution at 20 °C; ( 3) The measurement of the internal sodium concentration in cells was illustrated. The equa—
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tion for measurement of fluorescence intensity that lacked a significant shift in emission or excitation wavelength was:

Na* =K,(F-F,,)/(F,, —F) . Fluorescence intensity ( F) was targeted fluorescence intensity. F,, was appro—

priate mixtures of low Na® and F,, was appropriate maximum of high Na®. The equation for measurement of fluores—
) /(R

tion F1/F2 of the fluorescence intensity. F, . was the ratio of appropriate mixtures of low Na* and F, was the ratio of

cence intensity ratio was ~ Na® = K,Q(R -R —R) . The ratio of fluorescence intensity ( R) was the ra—

min max

appropriate maximum of high Na ™.
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Table 1  Commonly used fluorescent indicator of determination intracellular sodium
Excitation Emission
Indicator wavelength wavelength Type Applied instrument
( nm) ( nm)
SBFI 340/380 500 Double indicator .
L Fluorescence microscope
excitation wavelength
Sodium Green 507 532 . L Fluorescence microscope laser scanning confocal microscope and
Single wavelength indicator
flow cytometer
CoroNa Green 492 516 . - Laser scanning confocal microscope fluorescence microscope flow
Single wavelength indicator .
cytometer and multimode reader
Na”*
( Martin et al. 2005) . CoroNa Green
Sodium Green ( R \ o
586 1 668)
20% CoroNa Green :
Sodium Green 3% ( Meier et al. . _

2006) . CoroNa Green 492 nm

2012) . ( 2011)

CoroNa Greeno
Kavitha et al. (2012) CoroNa Green
IR20 Pokkali Na*

o Zhang et al.

(2012) FAD2
CoroNa Green Na*
fad2 Na”*
FAD2
o (2009)
CoroNa Green Na® /K" -ATPase
Na*
o CoroNa Green H* -ATPase
NKCC Na'/H" antiporter
Na“*
( 2010) .

1996) .
(AM )
( Brownlee et al. 1988) .
Indod fura2
( Bush et al. 1987) N
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( 2003) . Sodium Green CoroNa
Green
( Zhang et .
al. 1998) . N 3.2
( 2001; 2003;
2004; 2013) .
+ R B Rmin
AL
o R
min max Na : Na '
3 Q R
Na® Na® o
(Kd) .
( nmol) . Kd
pH o SBFI
3.1 ( Kader et al. 2005) .
4
: -pH
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d Fmax - F
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