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Fig. 1 The excitation dependence of rhodamine 123 fluorescence intensity and average excitation power in vitro

(a) single photon excitation; (b) twor photon excitation.
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Fig. 2 The photobleaching of rhodamine 123 in vitro

(a) single photon exeitation; [: 30%:; 2: 100% .
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Fig. 4 The excitation dependence of rhodamine 123 fluorescence intensity and average excitation power in vivoe

(a) single photon excitation: (b) two photon excitation.
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Fig. 5 The photobleaching of rhodamine 123 in vivo
(a) single photon excitation; /: 30%; 2: 100%. (b) twe photon excitation; [: 32.5 mW: 2: 42 mW.
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Fig. 6 The fluorescence recovery after photobleaching of

rhodamine 123 in HeLa cell
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Photobleaching of Two- photon Excitation in Alive Cell

CHEN Tong Sheng, ZENG Shao-Qun, LUO QingMing™ , ZHANG ZhirHong, Zhou Wei
( The Key Laboratory of Biemedical Photonics of Ministry of Education of China,

Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract The two-photon excitation microscopy has become an important tool of noninvasive imaging due to
the better penetration and relative harmlessness of the longer wavelength. However, the high photon flux in
twophoton excitation can potentially lead to higherorder photobleaching within the focal volume. The
relationship between the photobleaching rate and the excitation power for rhodamine 123 and rhodamine B in
vivo and in vitro were measured. The coincidence of the results in vive and in vitro demonstrated the
correctness of the method. As expected, the photobleaching rate increased nearlinearly with the excitation
power for one photon excitation. However, the two photon photobleaching rate increased with high-order power
( 23.5) of excitation power, indicating the presence of high-order photon interaction in twophoton excitation
microscopy. The same results are obtained by photobleaching experiments of the green fluorescence protein. As
a consequence, the use of multiphoton excitation microscopy in the study may be limited by increased

photobleaching.

Key words photobleaching, fluorophore, one Photon excitation, two- photon excitation
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