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[ Abstract ] Background and objective The trace element contents in the body fluid and hair are the important
monitoring indicators for many diseases. The analysis of the trace element contents in the samples of lung cancer patients is
helpful to the early diagnosis and treatment effectiveness evaluation to the patients. The aim of this study is to develop an ICP-
MS method for the determination of Cr, Fe, Mn, Al, Cd, Cu, Zn, Nj, Se, Pb, Ca, Mg, Sr, P in the body fluid and hair of lung
cancer patients. Methods Samples of body fluid and hair from lung cancer patients were digested with microwave and 14 trace
elements were determined with inductively coupled plasma mass spectrometry. Results GBW09101 standard reference mate-
rial of human hair was used to validate the accuracy of the established method, and the results indicated that there is no obvious
difference between the measured values and the references values. Forty-eight samples from 16 lung cancer patients were ana-
lyzed with the established method, and several generalizations were discovered. Conclusion The established method can be
used for the multielement simultaneous determination of the samples of lung cancer patients, which are helpful to the diagnosis
and treatment of the lung cancer.
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% 1 Agilent 7500a ICP-MS{ 28 T1ES %

Tab 1 The operation parameters of Agilent 7500a ICP-MS

Parameters Running conditions

Parameters

Running conditions

Radio-frequency power 1500 W
Sampling depth 6.0 mm
Carrier gas flux 1.0 L/min
Aux gas flux 1.0 L/min
Plasma gas flux 16.0 L/min
Skimmer cone antilinear 0.8 mm
Sampling cone antilinear 1.0 mm

sample uptake flow rate
analytical model
residence time

scan mode

points/ mass

integral time

data collecting repeat

1.222 pL/min
quantitative analysis
30s

Peak Hopping

5

0.1s

5
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Tab 2 The linear regression equations and correlation coefficients of

14 elements

Elements Regression equations Correlation coefficients

Cr Y=1.307 1X-0.002 3 0.9998
Fe Y=2.545 1X+0.002 9 1.0000
Mn Y=1.001 2X+0.001 2 0.9999
Al Y=0.953 7X+0. 008 2 0.998 2
Cd Y=0.322 3X-0.000 6 1.0000
Cu Y=1.501 7X+0. 003 2 0.9994
Zn Y=1.5322X-0.001 1 0.9996
Ni Y=1.030 3X-0.002 1 0.9991
Se Y=0. 370 3X-0.000 9 0.9989
Pb Y=0.1307X+0.001 9 1.0000
Ca Y=1.388 3X+0.002 5 1.0000
Mg Y=1.4225X-0.012 1 1.0000
Sr Y=1.5223X-0.0116 0.9999
As Y=0. 375 9X+0. 000 2 0.998 7
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Tab 3 Analytical results and reference values of 14 elements content in

hair (GBW09101)

Elements Measured values (ug/g) Standard value (tg/g)  RSD (%)
Cr 4.69 477 -1.68
Fe 704 71.2 -1.12
Mn 2.95 2.94 0.340
Al 13.6 13.3 2.25
cd 0.095 0.095 0

Cu 223 23 -3.04
Zn 190 189 0.529
Ni 3.75 3.71 1.08
Se 0.56 0.58 -3.45
Pb 73 7.2 1.38
Ca 1072 1090 -1.65
Mg 107 105 1.90
Sr 4.29 4.19 2.39
As 0.60 0.59 1.69

x4 MEASWRARPETENTEHE (ug/g)
Tab 4 The average contents of 14 elements in the samples from the

lung cancer group and normal group (1 g/g)

Elements Lung cancer group (n=16) Normal group (n=5)

Hair Serum  Urine Hair Serum  Urine
Cr 0.66 30.17 0.04 0.73 31.02 0.02
Fe 13.82 1428 0.30 8.17 1112 0.37
Mn 0.71 4.21 0.01 1.69 4.49 0.01
Al 7.74 19.72 0.19 8.82 11.59 0.24
Cd 0.20 0.24 0.01 0.22 0.26 0.01
Cu 8.92 16.88 0.07 7.98 11.01 0.03
Zn 99.00 9.92 1.82 12017  11.77 0.49
Ni 0.68 9.94 0.06 0.82 8.12 0.02
Se 1.21 69.12 0.01 8.95 73.57 0.02
Pb 3.49 11.20 0.05 2.99 8.19 0.02
Ca 689.02  88.29 533 70136 12794 8.17
Mg 68.08 20.05 6.20 11238  26.92 11.34
Sr 2.30 21.98 0.02 5.21 18.99 0.02

Cu. Zn. Ni, Se, Pb, Ca. Mg, Sr. PAYK:H PR
ikF] 10.063 pug/g. 0.015 ug/g. 0.018 pug/g. 0.006 pg/g.

0.056 ug/g. 0.012 pg/g. 0.030 ug/g. 0.022 pug/g. 0.01S pg/
g. 0.018 ug/g. 0.039 pg/g. 0.022 ug/g. 0.026 ug/g. 0.035
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Tab 5 The comparison of Cu and Zn contents in the samples from the
lung cancer group and normal group (11 g/g)

Cu Zn Cu/Zn

Lung cancer group (n=16) 16.88+2.17 9.92+1.01 1.70

Normal group (n=5) 11.01x£2.15 11.77£2.08 0.94
t 7.00 2.12 6.18
P <0.01 <0.01 <0.01
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