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1. Abstract

Fluorescence lifetime imaging microscopy (FLIM) is a functional imaging technique for

mapping the fluorescence lifetime of interested chromophores. The fluorescence signal of

coenzyme reduced nicotinamide adenine dinucleotide (NADH) has been used to optically

monitor cell metabolism because NADH is a key component in metabolic pathways. Recently,

studies has shown that the changes in NADH lifetime reflected cell metabolic activities.'

In this study, we present a non-invasive method to detect the metabolic changes of

human mesenchymal stem cells(hMSCs) in osteogenic medium via fluorescence lifetime

measurements of NADH and the ratio of NADH amounts at free to protein-bound forms using

two-photon FLIM. Our results suggest that the ratio changes may be a potential optical probe

to identify hMSCs from further differentiated osteocytes.
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Figure (a) The images of fluorescence intensity and
lifetime of NADH between non-differential (Day 0)
and differential (Day 28) hMSCs. (b) The mean tm of
NADH changed in the osteogenic differentiation from
day 0 (non-differential) to day 28. (c) Free(a;) and
protein-bound(a,) of NADH altered in the osteogenic
differentiation from day 0 to day 28. (d) The mean t;
and t, of NADH changed in the osteogenic

differentiation from day 0 to day 28.
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