Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, A3, 5(12):1492-1495

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Discrimination of lung cancer by serum using fluorecence and principal
component analysis

Su Zhand', Xiaozhou Li”", Tianyue Yand and Sigi Li°
8Section of Physiology and Biochemistry, Shenyang Sport University, Shenyang, China

PSchool of Science, Shenyang Ligong University, Shenyang, China
“Integrated Life Sciences, Kent State University, Kent, US America

ABSTRACT

The technology of laser-induced auto-fluorescence spectroscopy was used on serum for the diagnosis of lung cancer.
Serum from 30 lung cancer patients and 20 healthy people were collected and measured. The results have shown
that there was significant difference in the fluorescence spectroscopy between those from lung cancer patients and
the controls. Then, we use principal component analysis and discriminant analysis to analyze spectra, and got an
accuracy of 88% in distinguishing lung cancer patients and healthy people. Our experiment revealed that
fluorescence of serum can be an indicator for the diagnosis of lung cancer.
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INTRODUCTION

According to the estimation of the 2World Anti-cancer Conference hold in Shenzhen &hihere were about 2.6
million incidences of cancer, and 1.8 million mdittaeach year. The mortality rate of cancer haseased 80% in
the past 30 years. Cancer has become the firse¢ @ddeath in urban and rural China, and lung acahae been the
first killer in China[1]. Lung cancer is the mostramon primary malignant tumor, most of lung cararer stemmed
from epithelial of bronchial mucosa, so lung bromgénic carcinoma is another name of lung cancewadays,
researches on lung cancer tissues, cells, serursadind using spectroscopy have been reported[®u8]none has
been used clinically.

Serum is one of the most important detect targeheranalysis of cancers. There are many tumor ensuéxited in
serum. Nowadays, many analyzing methods are beiad an the analysis of serum, such as ELISA, HRI@,
mass spectrometry. However, most of them are tiomswming, expensive and hard to operate. Fluorescen
spectroscopy is highly sensitive to the changesissfies and cells, so it is recognized as an irapbrheans of
detection[9].

In this study, we use laser induced auto-fluoresedn explore its capability in analyzing serumwaAvelength of
488 nm laser created by Ar ion laser were usechédyae serum from lung cancer patients and hegidople, then
the data were analyzed by the principal componealyais (PCA) and linear discriminant analysis (LDta find
the difference between groups. The results shohadatuto-fluorescence of serum can provide somistasse for
the prophylaxis, early diagnosis, and treatmentuing cancer.

EXPERIMENTAL SECTION

50 serums were investigated in which 30 were franglcancer patients, 20 from healthy people, &lghtients
have been diagnosed lung cancer. Venous blood bfnteers were collected before meals, after 30 min
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self-aggregation the blood were centrifuged formid at a speed of 3000 rpm, then the supernataitt Were
sucked as serum for further spectral analysis. tAdl serum samples were store i*C4and were measured
spectroscopy within one week.

Experimental setup is shown in Figure 1, laser bpamduced by Ar ion laser irradiate in the sampm# after the
modulation of a chopper. Fluorescence were coliertea double-slit monochrometer through a focudérsg, and
then detected by PMT. The fluorescence signals aenglified by a lock-in amplifier and were inputancomputer
by a A/D card.

Chopper
L Serum PMT
Ar' Laser - Double
Spectrometer
Feedback Signal
Computer Lock-in
p Amplifier

Figure 1. Experimental setup of spectroscopy system
RESULTS AND DISCUSSION

Wavelength of 488.0 nm were used to excite thensesample, scanning range were 520 - 620 nm, cimllect
interval was 1 A, time delay was 0 ms.

The fluorescence intensity of the original speatopy varies according to different samples, so dimation was
used, and then the spectra were drawn using Osigftware (Figure 2). There existed two fluorescepmeaks and
one wave trough in both of the two groups, butahe from lung cancer patients were smoother.
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Figure 2. Auto-fluorescence spectroscopy of serumoim lung cancer patients and healthy people

Table 1. Auto-fluorescence spectral data of 50 semusamples (lung cancer patients and healthy people)

F1 F2 F3 F4 F5 W (nm) Ko (nM)
Lungl 1.80642 2.01449 1.82609 1.58075 0.87578 578.6 538.6
Lung2 216826 2.36252 2.33242 2.24077 1.21067 580.4 534.8
Lung3 258663 2.57297 2.45866 2.35083 1.10208 579.8 530.0
Health20 1.33184 1.72719 1.70642 1.12967 0.97138 6.657 554.8
Wies the the position of wave trough, Fpes is the position of the main fluorescence peak

Then we find the peak positions. The main peak fhang cancer patients was around 538 nm, and thadronal
people was around 555 nm. Both of the two grouplsehevave trough at wavelength of about 578 nm. Wé&eRCA
and represent the features of spectroscopy by aegwencipal components (PCs), then discriminatetthio groups
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through LDA. We define the fluorescence intenséiaFi = I/l (i is the intensity of the ith fluorescence peak) for
further comparison (Table 1).

Analyze F; by PCA using SPSS software, the amount of the e&aa of each PC can represent the amount of
information the PC carries. The eigenvalue diffeezhetween factor 1 and 2, 2 and 3 were biggethesdirst two
factors can maintain most of the information. Atssréng picture using the PC score was drawn (Eiglr spot of
lung cancer patients and healthy people can bemisated well.

There were 26 cases under the diagnostic linel8rabove. We got a diagnostic sensitivity of 86.8%pecificity
of 90%, and an accuracy of 88%.
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Figure 3. Scree plot of eigenvalue of PC1 to PC 5
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Discriminant analysis was used on the PCA ScorelPRA Score2 obtained by PCA, Table 2 was the tesul

Table 2. Coefficients of Bayes Fisher’s discriminarfunction

Type
Lung cancer patients Healthy people
PCA1 .101 -.151
PCAZ -A7¢ .26
(Constant - 7114 - 73¢

Table 3. Results of discrimimant analysis

Predicted Group Membership Total

Type Lung cancer Healthy

Count Lung cancer 27 3 30

Original Healthy 3 17 20
% Lung cancer 90.0 10.0 100.0
Healthy 15.0 85.0 100.0

Lung cancer 27 3 30

Cross-validated(a) count Healthy 3 17 20
% Lung cancer 90.0 10.0 100.0
Healthy 15.0 85.0 100.0

Bayes discriminant function can be obtained froendbefficients in Table 2,
y, =0.101x, -1.75x, -0.714
y, =-0.151x, +0.263x, -0.739

In whichx; is PCA1 scorex, is PCA2 score.

Using the PCA score of one serum sample, and cdéctthe score in different category, then usingdiberiminant
score to determine which category it belong tbgibngs to the category with the highest discrimirszore.
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Table 3 shows the right prediction number, falsedmmtion number, fault discriminant rate, and reswf

cross-validation discriminant function of the edigtied discriminant function based on the 50 sesamples. We
can see that the results of right categorized andsevalidation of discriminant function are thenea the false
diagnostic rate for lung cancer is 10%, the faisguabstic rate for healthy people is 15%, and amuis 88%. The
results are identical with the one got by previscattering plot.

CONCLUSION

Serum of lung cancer patients and healthy peoplee waetected auto-fluorescence spectroscopy for the
discrimination of the two groups. On the basishaf obtained PCs, using scattering plot and disnenti analysis to
analyze the fluorescence of the two groups, anracgwf 88% was obtained for both the lung canetiepts and
healthy people. So, the combination of scatterileg @and discriminant analysis can better discrin@éntoe lung
cancer group and the control group. This finding/ peovide some help for the prophylaxis, early diagjs, and
treatment of lung cancer.
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