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Abstract Objective: This work aims to investigate the expressions of vascular endothelial growth factor-c (VEGF-C), stromal
cell- derived factor-1 (SDF-1), and human chemokine (C-X-C motif) receptor 4 (CXCR4) in esophageal squamous cell carcinoma. In
addition, their correlation with clinicopathological factors and their effect on the prognostic value are also investigated. Methods: The
immunohistochemical expressions of VEGF-C, SDF-1, and CXCR4, the relationship among them, and the clinicopathological factors
including nodal metastasis and prognostic value in the surgical specimens from 95 patients with primary esophageal squamous cell car-
cinoma were assayed. Results: VEGF-C, SDF-1, and CXCR4 proteins were mainly located in the cytoplasm of the tumor cells. The
positive expression rates of VEGF-C, SDF-1, and CXCR4 were 89.5%, 84.2%, and 69.5%, respectively. The positive expressions of
VEGF-C and SDF-1 were significantly correlated with the cellular differentiation degree, tumor invasion depth, nodal metastasis, num-
ber of nodal metastasis, and the tumor, node, and metastasis (TNM) stage as defined by the World Health Organization. The positive
rates of VEGF-C and SDF-1 expressions were higher in patients with lymph node metastasis than in those without lymph node. Signifi-
cant differences were observed between the two (3°=6.319, P=0.012; y’=5.821, P=0.016). However, the positive expression of the CX-
CR4 protein was only correlated with the cellular differentiation degree. The Kaplan-Meier survival analysis results show the tumor in-
vasion depth, lymph node metastasis, number of the metastasized lymph nodes, pathological TNM (pTNM) stage, and the expressions
of VEGF-C, SDF-1, and CXCR4. The multivariate analysis results show that the tumor invasion depth, nodal metastasis, number of
metastatic lymph nodes, pTNM stage, and expression of SDF-1 were independent prognostic factors. Conclusion: The expressions of
VEGF-C and SDF-1 proteins exhibit a correlation with the clinicopathological variables, especially the lymph node metastasis. Evaluat-
ing the SDF-1 expression is useful to determine tumor characteristics, such as nodal metastasis and prognosis, in patients with esopha-
geal squamous cell carcinoma. Moreover, VEGF-C and SDF-1/CXCR4 proteins may have a synergistic effect on the lymph node metas-
tasis of esophageal squamous cell carcinoma.
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Table 1 Correlation of VEGF-C, SDF-1, and CXCR4 protein expression with clinicopathological parameters

VEGF-C SDF-1 CXCR4
Clinicopathological index n
Positive X’ P Positive X P Positive X’ P
Gender Male 68 61 0.386 0.535 59 1.174  0.279 46 0.376 0.540
Female 27 23 21 20
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Table 1 Correlation of VEGF-C, SDF-1, and CXCR4 protein expression with clinicopathological parameters ( Continued table 1)
VEGF-C SDF-1 CXCR4
Clinicopathological index n
Positive X’ p Positive X’ P Positive X’ P

Age (years) <60 47 41 0.128 0.720 39 0.106  0.745 31 0.542 0.461
>60 48 43 41 35

Sites Superior 14 13 2.435 0.296 12 1.378  0.502 9 5.182 0.075
Middle 49 45 43 39
Inferior 32 26 25 18

Tumor length (em) <5 50 43 0.604  0.437 39 3.062  0.080 36 0.318 0.573
>5 45 41 41 30

Differentiation degree Well, undifferentiated 51 42 3.960  0.047 37 11.262  0.001 43 11.434  0.001
Poorly—differentiated 44 42 43 23

T Stage Ti+T, 26 19 8.232  0.004 18 6.041  0.014 16 1.063 0.303
Ts+T, 69 65 62 50

Nodal metastasis No 63 52 6.319 0.012 49 5.821  0.016 41 1.703 0.192
Yes 32 32 31 25

Number of nodal metastasis 0 63 52 6.319 0.042 49 6.028 0.049 41 1.750 0.417
1 17 17 16 13
=2 15 15 15 12

TNM Stage I+0 62 51 6.622  0.010 48 6.191  0.013 42 0.252 0.615
m+1v 33 33 32 24
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R A AR SDF-1 2K 1 3 278 200 RN (55)
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Table 2 Resulis of the univariate analysis for 95 esophageal cancer patients

CXCR4E FPHPER X, (5 69.5% . Hirp g5 Fk Fnrh 45
BHPE 26 38 40 1) g 49 1510 F0 17 ), JC i BH M 22 08 2
CXCR4 4 2355 il 41 A 43 f0 AR J3E 522 1E AH 56
(x’=11.434,P=0.001) . {H7EA Tk L5 R4 rh 22
ARG L (x*=1.703,P=0.192, % 1),
2.5 WJaHEAF R HEEm R &R

A -3 A A 36.46 A H TR AR 7 35.50
DAL 2.3 A AF 53 51 24 90.53% | 68.42% F
47.44%, PRHE S R ZHZ R 0% 2,3,
2.6 Western blot 734148

9 i 45 iR 4l 20 B A Y 8 B O L A5 L
TR RS H Western—blot ZE 1145 R L3 4.

Survival rate (%)

Indexs n MST (month) X’ P
1—year 2—year 3—year
Gender Male 68 35.84 94.12 72.06 49.06 0.95 0.3309
Female 27 30.12 81.48 59.26 44.44
Age (years) <60 47 35.84 93.62 70.21 48.36 0 0.978 6
>60 48 34.13 87.50 66.67 47.10
Sites Superior 14 28.93 100.00 57.14 42.86 1.50 04715
Middle 49 35.50 85.71 65.31 47.60
Inferior 32 36.67 93.75 78.13 56.25
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Table 2 Results of the univariate analysis for 95 esophageal cancer patients (Continued table 2)

Survival rate (%)

Indexs n MST (month) X’ P
1-year 2—year 3—year
Tumor length (em) <5 65 35.50 90.77 70.77 45.68 0.01 0.9347
>5 30 34.13 90.00 63.33 50.00
Differentiation degree Well, un—differentiated 51 36.67 94.12 70.59 52.24 1.77 0.1839
Poorly—differentiated 44 29.16 86.36 65.91 41.99
Stump invasion No 87 35.84 89.66 68.97 48.51 0.82 0.3655
Yes 8 27.56 87.50 62.50 37.50
T-stage Ti+T, 26 100.00 80.72 65.38 3.92 0.047 6
T+ Ty 69 34.33 86.96 63.77 40.87
TNM-stage I+0 62 95.16 74.19 62.56 14.96 0.000 1
m+1v 33 28.98 81.82 57.58 23.57
Nodal metastasis No 63 49.44 93.65 73.02 60.64 9.25 0.002 3
Yes 32 28.93 84.38 59.38 2431
Number of nodal metastasis 0 63 49.44 93.65 73.02 60.64 9.41 0.009 0
1 17 28.93 82.35 58.82 29.41
=2 15 29.67 80.00 46.67 20.00
VEGF-C expression Negative 11 100.00 90.91 81.82 4.20 0.040 4
Postive 84 34.33 89.29 65.48 43.07
SDF-1 expression Negative 15 100.00 93.33 84.85 8.59 0.003 4
Postive 80 30.12 88.75 63.75 40.55
CXCR4 expression Negative 29 50.45 93.10 89.66 66.53 4.79 0.028 6
Postive 66 29.67 89.39 59.09 39.16
3 CoxmAREL L FARSH
Table 3 Results of the Multivariate Cox regression model analysis
Indexs B SE Wald Sig. Exp (B) e
Lower Upper
Lymph node metastasis 0.593 0.273 4.724 0.030 1.809 0.870 1.703
Number of nodal metastasis 0.335 0.161 4.338 0.037 1.398 0.806 2.250
TNM-stage 0.999 0.269 13.800 0 2.715 0.903 1.630
SDF-1 expression 1.398 0.603 5.302 0.021 2.012 0.595 3.760

R4 Westerm blot# A T BLEHEBEREEHELAHE
BRIELER

Table 4 Results of the Western blot assay for the three kinds of protein

Lymph node metastasis

Indexs t P
Yes No

VEGF-C 1.227 £ 0.443 0.536 +0.192 3.317 0.048

SDF-1 0.762 +0.128 0.294 + 0.131 2.949 0.034

CXCR4 1.593 + 0.299 1.396 + 0.351 1.092  0.298

3 itig
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