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Abstract 
Fourier Transform Infrared (FTIR) microspectroscopy is a non-
destructive technique for the study of various materials 
including biological samples. It provides information on the 
presence of chemical species as well as their distribution within 
a sample. The IR spectrum of a material is made of absorption 
peaks, which represent frequencies of vibrations between bonds 
of the molecules making up the material. Because different 
materials have a unique combination of molecules, they exhibit 
different IR signatures. Thus, the IR spectra provide a unique 
chemical fingerprint of the samples. In this study, we used FTIR 
imaging to study the biochemical profile in white adipose 
(WAT), brown adipose (BAT), liver tissues, and intact C. 
elegans worms. First, we developed a detailed protocol for cryo-
sectioning tissues with a high-fat content, which are considered 
the most difficult-to-cryosection tissues. We found that 
adjusting the temperature of the cutting blade and the sample is 
the key to cryosection tissues rich in fat. In the second study, we 
used FTIR imaging to investigate biochemical changes in WAT 
and BAT that are associated with the development of obesity. 
We identified several infrared bands, infrared peak ratios, and 
data analysis techniques to monitor vital changes in BAT and 
WAT. In the third study, we used FTIR imaging to investigate 
biochemical changes associated with developing non-alcoholic 
fatty liver disease. We identified fatty liver-associated changes 
in fat distribution in mouse liver tissues and structural changes 
in fatty acid molecules. In the fourth study, we used FTIR 
imaging to study diet, genotype, and age-dependent biochemical 
changes in wild-type (N2) and mutant (Tub-1 and Fat-3) C. 
elegans strains. These studies paved the way for understanding 
the biochemical changes in intact nematodes in response to 
induced changes (e.g., drug, diet, and pathogenesis of diseases). 
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