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Figures.

Fig.1. Diurnal Changes of Factor Scores in Factor Analysis and Effect by Meal-Intakes.
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Fig.2. Analysis of Infrared Data of Oral Mucosa by Artificial Neural Networks.
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Fig.3. Individual Differences in Serum Glucose Analysis with Infrared Spectra and Comparison with Lipid-

related Peaks.
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Figure Legends:
Fig.1. Diurnal Changes of Factor Scores in Factor Analysis and Effect by Meal-Intakes.

Without breakfast and with lunch (B-, L+), the factor score changes for factors 1 to 5 are shown on
upper panel, and with both breakfast and lunch (B+, L+) on lower panel. Lunch was taken at around 12
o'clock.. Factor 1 was related to infrared bands concerning to fatty acids (around 2920 and 2850 cm-1) and

their esters. Factor 2 was related to bands concerning to glycosides at around 1080 cm-1.

Fig.2. Analysis of Infrared Data of Oral Mucosa by Artificial Neural Networks.

For artificial neural networks (ANN) analysis, several hidden layers could be used for calculation,
however, here we used no hidden layer actually, and got good results with a simple calculation program using
sigmoidal function for output layer. In the input layer, 16 peak data were used with a set of wavenumber and

intensity. For output layer, classification into 5 types was used according to the Factor Analysis data.

Fig.3. Individual Differences in Serum Glucose Analysis with Infrared Spectra and Comparison with
Lipid-related Peaks.

7 individual serum data was presented after glucose loading. In the right panel, seven individual data for
glycan-related infrared bands without glucose loading were plotted in comparison with those for lipid —related
bands. A lipid band was determined by calculating the ratio ([2950]/([1550]*[1650])) , and a glycan-related

band was determined by calculating the ration ([3300]*[1050]/([1650]*[1550]"2)).



Abstract:

We have developed the Fourier transform infrared spectral analysis system to measure
constituents of human oral mucosa in vivo and clinically obtained serum for non-invasive
diagnosis. The attenuated total reflectance (ATR) probe in rod shape was used for the
measurements of both oral tissue and serum. The results indicate that the change of in vivo oral
mucosal infrared spectra correlated with that of blood triglyceride level, and rapidly analyzed by
artificial neural networks successfully. The serum glucose level was correlated with glycan-
related infrared bands, although the correlation coefficient (r?) was not high enough (0.58). When
more sophisticated analytical methods are developed for multiple infrared data sets using a
miniaturized instrument, the application of Fourier transform infrared analytical technique

would be more advanced in the field of non-invasive clinical diagnosis for individuals.
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FTIR, non-invasive diagnosis, serum glucose, triglyceride, neural networks.



