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Heat is one of the most important physical properties for living organisms because it is closely related
to vital functions. Recently, several studies have been conducted about temperature measurement in |ive
cells using temperature sensitive fluorescence probes. [t has been reported that the spatial
distribution of temperature varies by a few degrees even in a single cell. However, this finding does
not agree with physical laws. It is necessary to ascertain the origin of microscopic temperature
inhomogeneity inside a cell to thoroughly understand the effect of heat on a cell system. One of the
promising approaches to this problem is to measure spatial distributions of both temperature and thermal
diffusivity inside cells.

In this study, we aim to measure spatial distributions of temperature and thermal diffusivity by means
of a novel optical microscopy that enables us to analyze the thermal properties of live cells in a
comprehensive and integrated manner. For mapping of thermal diffusivity, a highly-sensitive
photothermal microscopy was developed by implementing a new optical system, low noise detector, and
measurement instruments. Thismodality al lowed us to acquire high sensitive image of mitochondria inside
live cells without use of any label. Mitochondria is known to play a fundamental role in heat generation
inside cells. We have demonstrated that thermal diffusivity inthe vicinity of mitochondria was acquired
by measur ing the frequency response of the photothermal signal with amulti—frequency lock—in detection.
This new imaging method with more detailed analysis will further reveal the relation between temperature
and thermal diffusivity in a cell.




