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[ Abstract ] Background and objective It has been proven that serum cytokines could be changed in the early
stage of patients with small cell lung cancer (SCLC). The current research investigates the different changes of cytockines and
searches for potential biomarkers to improve the situation of the early diagnosis of SCLC. Methods The differential expression
cytokines were detected using Reybiotech G6/G7 analysis of microarrays in the serum of 4 SCLC patients, 4 normal controls,
and 4 phlegmonosis controls. The differential cytokines were confirmed by enzyme-linked immunosorbentassay (ELISA) in
197 SCLC patients, 180 normal controls, and 97 phlegmonosis controls. Results The levels of the 4 most valuable biomarkers
in SCLC, including Leptin, MSP-a, uPAR, and MIP-1p, were significantly higher than that in the other groups with microaaray
screening (P<0.05). The ELISA results showed that the uPAR are much higher in SCLC patients than that in the controls, in
which the diagnostic sensitivity and specificity were 52.93% and 83.36%, respectively. The Leptin level was significantly higher
in SCLC patients who do not have obvious body weight lost, whereas no difference were found in the SCLC who have obvious
body weight lost compared with control groups. The diagnostic sensitivity and specificity of Leptin are 50.11% and 86.77%.
The MSP-a and MIP-1p level have no significant difference among the three groups. Conclusion The uPAR elevated level is
significant in indicating SCLC diagnoses. The Leptin may be associated with SCLC in patients who do not have a change in
weight.
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Tab 1 Comparison of expression level of the differential expression cell factors in the different groups

Biomarker Comparison between groups Score(d) Numerator(r)  Denominator (s+s0)  Fold change  g-value (%)
Disease/healthy* 2.904 2.750 0.947 9.953 0
Inflammation/healthy* 1.806 1.980 1.097 6.961 1.726
MsP-a Inflammation/SCLC -1.298 -1.539 1.186 0.538 100
SCLC/healthy* 6.589 3.520 0.534 12.944 0
Disease/healthy* 2.464 1.790 0.726 3.138 0
Inflammation/healthy* 2.358 2.176 0.923 4.230 0.895
MIP-18 Inflammation/SCLC 1.052 0.773 0.735 2.067 41.25
SCLC/healthy* 1.835 1.403 0.765 2.046 0.679
Disease/healthy* 2.216 1.434 0.647 3.187 0
UPAR Inflammation/healthy* 5.228 2.036 0.389 4.245 0
Inflammation/SCLC 1.661 1.204 0.725 1.993 26.190
SCLC/healthy* 1.180 0.832 0.705 2.130 4.212
Disease/healthy -0.449 -0.574 1.277 0.936 21.290
. Inflammation/healthy 0.540 0.763 1.411 1.700 23.889
Leptin Inflammation/SCLC* 2.365 2,673 1130 9.865 0
SCLC/healthy -1.771 -1.911 1.079 0.172 1.718

MSP-a: macrophage stimulating protein a; uPAR: urokinase plasminogen activator receptor; MIP-13: macrophage inflammatory
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Fig 1 The results of Raybiotech G6/G7
Microarrays detection. A total of 12 se-
rum samples were separated into a dis-
ease set and two control sets. The results
of signaling protein concentrations were
analyzed with SAM method initially, and
this was followed by cluster analysis.
Cluster diagram shows the SCLC, inflam-
mation and normal samples are signifi-
cantly separated. SCLC: small cell lung

cancer.
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B 2 ROCHIZ /T4 R, A uPAR, HZ& TEF10.709, P<0.05, ZESCLCAFIFRAB B LITFER. B: Leptin (normal weight) . Bzt TE#20.679,
P<0.05, ZESCLCAMMRBABELITFES. C: Leptin (weight lost) , HiZ TEF10.577, P=0.053>0.05, 7ZESCLCAFXMRBAMKERIHFESR.
Tab 2 The results of ROC curve analysis. A: uPAR. Area under the curve 0.679, P<0.05, SCLC group verse control group: statistical significance. B:

Leptin (normal weight). Area under the curve 0.679, P<0.05, SCLC group verse control group: statistical significance. C: Leptin (weight lost). Area

under the curve 0.577, P=0.053>0.05, SCLC group verse control group: no statistical significance.
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Tab 2 Analysis of the sensitivity and specificity in detection
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Biomarker SCLC number Controls Sensitivity Specificity Accuracy
Leptin 132 (normal weight) 52.93% 83.36% 60.52%
Leptin 65 (weight lost) BLD: 97 26.60% 87.32% 42.51%
uPAR 197 HC: 180 50.11% 86.77% 59.33%
Leptin+uPAR 197 50.37% 92.68% 71.62%

BLD: benign lung diseases; HC: healthy controls.
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