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label-free molecular imaging of brown adipocytes in fat-burning processes
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Brown adipose tissue (BAT) has a unique feature of non-shivering heat
production. It is important in particular for newborns to avoid hypothermia. It was believed so far
that most of BAT disappear as infants grow up. However, recent study has shown that BAT still exist
even in adults. However, detailed metabolic processes are not fully understood. Here, we studied
brown adipocytes in vitro using ultrabroadband multiplex coherent anti-Stokes Raman scattering
(CARS) microspectroscopy. We observed characteristic vibrational bands with different vibrational
contrast. The images of the vibrational bands at 2845, 1440, and 1298 cm-1 mainly show lipid
localization. In particular, the images of the vibrational bands at 3010, 1650, and 1261 cm-1 show
unsaturated lipid localization. The CARS imaging of unsaturated lipids are also investigated with
suppression and overexpression of SCD1(Stearoyl-CoA desaturase-1).
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