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Spectroscopy and Spectral Analysis
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Fig. 1 The influence of Raman scattering during

fluorescence spectra measurment
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Fig. 2 Autofluorescence spectratroscopy of four cells at
five cell fives concentrations different

(a): hepatic cell HL-7702 [1.-02] (b): hepatoma carcinoma cell
HepG-2; (c): Hepatic fibrosis cell LX-2; (d): hepatoma carcinoma
cell SMMC-7721
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Fig. 3

(a): Gauss multi-peak fitting of HL;

(b): Gauss

multi-peak fitting of Hep; (c¢): Gauss multi-peak
fitting of LX; (d) . Gauss multi-peak fitting of SMMC
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Table 1 Gauss multi-peak fitting parameter of HL

Area Center Width Height
1 218.823 8 591. 798 39.707 6 4.397 10
2 2.359 5 682. 340 10.118 3 0. 186 06

R2 Hep HIBHTZEMESHE
Table 2 Gauss multi-peak fitting parameter of Hep

Area Center Width Height
1 350. 733 0 591.919 7 42.211 0 6. 628 94
2 3.3530 682.145 9 9.428 3 0.283 74
3 15.034 5 725.870 1 13.797 0 0.869 31

BRI LXWEHZENGSH

Table 3 Gauss multi-peak fitting parameter of Lx

Area Center Width Height
1 323. 639 40 591.285 4 42.202 10 6.118 80
2 2.991 53 681.781 1 9.347 15 0. 255 36
3 10. 813 41 725.507 2 14.312 10 0.602 83

x4 SMMCHEHSEMESH
Table 4 Gauss multi-peak fitting parameter of SMMC

Area Center Width Height
1 331.588 5 591.661 8 41.977 10 6.302 71
2 3.448 62 682.048 1 9.501 74 0.289 59
3 9.514 00 725.656 7 13. 696 50 0.554 23
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Fig. 4 Flow cytometry scatter plot of Hep
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Fluorescence Spectra and Fluorescence Saturation Intensity Analysis of
Hepatic Cell, Hepatoma Carcinoma Cell and Hepatic Fibrosis Cell

HU Yue, FU Yun”* , LI Xin-yang, LI Yong-liang
School of Electro-Optical Engineering, Changchun University of Science and Technology, Changchun 130022, China

Abstract Researched the fluorescence spectral characteristics of hepatic cell, hepatoma carcinoma cell and hepatic fibrosis cell to
provide spectroscopy basis for early screening of liver cancer. The purpose of the experiment included the detection of cells by
fluorescence spectrometer to acquire specific fluorescence spectra; eliminate background noise by de-Raman scattering to acquire
fluorescence spectra of five cell concentrations; the cell diameter was detected by flow cytometry, analysis of the diameter char-
acteristics of four cells based on two-parameter scatterplot; combined with Gauss multi-peak fitting parameter analysis results.
The experimental process began as hepatic cell, hepatic fibrosis cell and two hepatoma carcinoma cell were detected by fluores-
cence spectroscopy and analyzed by flow cytometry as well. Then, Gauss multi-peak was used to fit the fluorescence spectrum
differences, and the difference among the cells was analyzed. Finally, the fluorescence saturation intensity nonlinear fitting curve
was compared to analyze the effect of cell size on it. The results showed that there were two specific fluorescence peaks in the he-
patic cell between 550 and 750 nm. Combined with Gaussian multi-peak fitting. the peak height, peak center and peak width
were analyzed. The results showed, the first peak was at 592 nm and the second peak was at 682 nm, and the former was signif-
icantly higher than the latter. In hepatoma carcinoma cell and hepatic fibrosis cell there was a third specific fluorescence peak at
726 nm except for two peaks at the same position as hepatic cell, and the maximum excitation intensity was obtained at 592 nm,
and the fluorescence peak at 726 nm was higher than the second peak at 682 nm. The width of hepatoma carcinoma cell and he-
patic fibrosis cell were basically the same. The maximum excitation peak width of hepatic cell was slightly smaller than that of
the other two cells, but the small peak width at 682 nm was slightly larger than that of the diseased cells. The results of flow cy-
tometry showed that the diameter of hepatoma carcinoma cell was the largest diameter, and hepatic fibrosis cell was larger than
hepatic cell. Through fitting the curve of the fluorescence saturation intensity trend of the cell with the concentration curve by
the nonlinear curve and analyzing the slope of the curve, the results showed that the fluorescence saturation intensity trend of the
four cells increased with the increase of the cell concentration, but gradually showed the {luorescence saturation state. As the cell
diameter increased, the trend of maximum fluorescence saturation intensity was more obvious, and auto fluorescence spectrum
efficiency of single cells decreased. The results showed that the rational combination of cell morphology and spectroscopy,
combined with two methods of analysis, improved the accuracy and effectiveness of cell judgment. By studying the fluorescence
spectrum characteristics of hepatic cell, hepatoma carcinoma cell, hepatic fibrosis cell, and analyzing the fluorescence saturation

intensity in combination with cell diameter, it can provide a certain spectral basis for the study of liver disease cells.

Keywords Hepatic cell; Hepatoma carcinoma cell; Hepatic fibrosis cell; Auto fluorescence spectrum; Fluorescence saturation

intensity
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