L

-

%3348 G2 BRIEIIS= 7B PAn Vol. 33 No.2
—-134 - 20164F 2H Chinese Journal of Medical Physics February 2016

DOI:10.3969/j.issn.1005-202X.2016.02.006

RAMERPIENEGAUFITEFENBEAHRA

DARAN BRAERL I RA
1Al RAEFIA R, 50 BRI 4300705 2. s ERY X LR ERE, 1 I 430300

B F#5m5

[ Z) BM:FEAA SR AR SRTRGAEABIE T THRALMERG TR AR, =FHERLLHR it 3
FHE B, B 5 S ARAT A AL ST A E IR A R A SR RS S AR AR LR Sl RS R ), AR R
o BRI T RSN F T FF A B RARE TATH R, ik 5 AR5 2 A R R
B BB IEF AR LT K Bt TR AL R R~ ETAL G e F 55 T %, A48 808 B (800~
1700 cm™) 49 20 B i % A AN E F , 04T RS 9T A TR E ST, BB VARIL 595 i 25 RAE AR, M E# £ R
BEFRE FEF R TFM IR LERN AR, ER . EFALFBEEARNEZ LS FER S 27, 52 Lt o0FitE
57 ik SRS B ACR BAT, R4 R ORI K 5T 0 EA R R BUE A S5 A A 90.0%.91.9% e 88.9%; 4R E A
T %#éy\#fraﬁw’ﬁ%xﬁiﬁ Feodd M55 %) 87.8 %.86.7 Y%ofe 88.9%., LHi: 4 FRBL ST HEFRBLEMN T B
IR, B MR EE) s R R 6 — B
KQE%WEJ]7"5?1"3}5-%’;7"51%;ifzﬁ«‘fii—‘dtl%;%’f?i’]'i‘#‘ T SIEN-F
[FRE4 25 ] R44;R735.2 [rEktRiREG ] A [3xZHE] 1005-202X(2016)02-0134-07
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Abstract: Objective Gastric cancer is a major disease that seriously affects human health, with typical characteristics of
high incidence and mortality. Raman spectroscopy has great potential for clinical application because it is non-destructive,
rapid, with high sensitivity and specificity, and it can achieve the detection and diagnosis in vivo, in situ and real-time by
easily integrating with various medical probes. To analyze the feasibility and scientificity of fiber-optic and microscopic
Raman spectroscopy combined with chemometrics for the diagnosis of gastric cancer tissue. Methods The Raman
spectrums of gastric cancer tissue and normal tissue were respectively obtained by fiber- optic and microscopic Raman
spectroscopy. After the preprocess of smoothing, baseline elimination and normalization, combined with chemometrics, the
Raman spectrums at the fingerprint range from 800 to 1700 cm' were taken as input variables for the principal component
analysis and cluster analysis. Based on the pathological diagnostic result, the diagnostic result of Raman spectroscopy
combined with chemometrics was evaluated by analyzing the accuracy, sensitivity, specificity and so on. Results Significant
differences were found between the Raman spectrum of gastric cancer tissue and that of normal tissue. The discrimination
results of the Raman spectroscopy combined with chemometrics were satisfactory. The accuracy, sensitivity, specificity of
microscopic Raman spectroscopy were respectively 90.0% , 91.9% and 88.9% , while those of fiber- optic Raman
spectroscopy were respectively 87.8%, 86.7% and 88.9%. Conclusion Raman spectroscopy combined with chemometrics
has a satisfactory result in the diagnosis of gastric cancer tissue, achieving the consistency of principle and clinical
application.
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Fig.1 Mean spectrums of gastric cancer tissue and normal tissue by
using fiber—optical Raman spectroscopy
Note: The dotted line and dash line were respectively the mean spectrum

of gastric cancer tissue and normal tissue.
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Tab.1 Raman shift and assignment

Raman shift (cm™) Assignment
875 (- C - C -) stretching of hydroxyproline
930 (- C - C -) stretching of protains
1010 (- C - C ) vibrating of ring breathing or phenylalanine
1079 (- C - C -) vibrating of lipids or background of fiber
1160 (- C - C -) stretching of carotenoid
1176 vibrating of hemoglobin
1272 Amide III
1300 Amide III
1456 d CH2 (CH3)
1520/1525 (- C=C - ) stretching of carotenoid
1672 Amide [
1078
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Fig.3 Fiber-optic Raman spectrum of 3—carotene
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Fig.4 Mean spectrum of gastric cancer tissue and normal tissue
by using microscopic Raman spectroscopy
Note: The dotted line and dash line were respectively the mean

spectrum of gastric cancer tissue and normal tissue.
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Fig.6 Scatter diagram of PC1 and PC2 of fiber—optic Raman
spectrums
Note: All the spectrums were processed by smoothing, baseline
elimination and normalization. The wavelength ranged from 800 to

1700 cm™.
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Fig.7 Dendrogram of hierarchical cluster analysis for microscopic Raman spectral data
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