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Table 1. Correlation between macrophages, S-100 protein (+)
dendritic cells, mast cells, microvessel density (MVD) and clinico-

pathologic variables

Macrophages Dendritic cells  Mast cells
(No/X200)  (No/x200)  (No,/x200)
Differentiation
Well (n=5) 66.00+21.27 2540+14.81 304011345
Moderately (n=30)66.37+24.39 28.43+1095 2593+11.17
Poorly (n=44) 562312605 2741x11.19 25.16t11.45
P-value NS NS NS
Depth of invasion
T2 (n=35) 72.14+£26.09 28.83+11.65 2671£11.90
T3 (n=42) 49.83+19.69 26.83+10.70 24.74+11.14
T4 (n=2) 34.004+12.73 2500+19.80 31.50+7.78
P-value 0.002 NS NS
LN metastasis
NO (n=23) 67.78+£18.63 30.70+1099 27.261+13.92
N1 (n=24) 63.54+32.37 24.83£10.52 2596+12.09
N2 (n=15) 58472217 30.53+1390 21931848
N3 (n=17) 49.06+22.18 25.06+8.80  26.94+8.56
P-value 0.018 NS NS
Distant metastasis
MO (n=76) 60.39+£25.73 2736+11.15 256611143
M1 (n=3) 68.33+14.01 35.67X+11.37 29.00+11.53
P-value NS NS NS
Stage
I (n=16) 72.00+17.36 30.00=10.83 26.19%t14.17
I (n=19) 71.11£3045 28.79+11.18 28.26+11.73
I (n=25) 52.88+23.01 2684+13.15 22.76x10.86
IV (n=19) 51.05+£22.24 25.68+891 26.95+-8.87
P-value 0.002 NS NS
MVD
<76 (n=42) 57122254 26.60+10.47 24.90+10.90
>76 (n=37) 64.76 -28.01 28.89x+12.01 26.78111.98
P-value NS NS NS
Mean (n=79) 60.70+2537 27.67+11.20 25.78+11.38

*NS = not significant.
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Fig. 1. Survival curve between two groups of macrophages count
(low macrophage count and high macrophage count group, >
0.03).
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Fig. 2. Survival curve between two groups of dendritic cell count
(low dendritic cell count and high dendritic cell count group, >
0.03).
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Fig. 3. Survival curve between two groups of mast cell count (low
mast cell count and high mast cell count group, >0.05).
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Fig. 4. A, B, C Various cell infiltration are noted in the tumor areas. (A) CD68-positive macrophages (X200, A, B, C), (B) S-100
protein-positive dendritic celis (X200, A, B, C), and (C) Mast cells (X200, Toluidine blue), (D) By immunohistochemical staining for
CD34, newly formed microvessels are present in the tumor area (X200, A, B, C).
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Correlation between Infiltrations of Tumor-associated Macrophages, Mast Cells, and Dendritic
Cells with Clinicopathologic Factors in Advanced Gastric Cancer

Seung-Bum Lee, M.D. and Kyong Chon Chi, M.D.
Department of Surgery, College of Medicine, Chung-Ang University, Seoul, Korea

Purpose: Angiogenesis has a critical role in tumor proliferation, invasion, and metastasis. In gastric cancer, tumor-
associated macrophages and mast cells produce angiogenic factors such as VEGF, that inhibit the functional maturation
of dendritic cells. The aim of this study is to identify tumor-associated macrophages, mast cells, dendritic cell infiltrations,
and microvessel densities (MVD) to investigate the relationship between them and the prognosis for gastric-cancer
patients.

Materials and Methods: The subjects were 79 patients selected from those who had undergone a curative gastric
resection for stomach cancer. With them, Immuno-histochemical staining was done using CD34 for the MVD, CD68
antigen for macrophages, and S-100 protein for dendritic cells, and toluidine blue staining was done for mast cells.
Results: Macrophage infiltration showed a statistically significant positive correlation with histologic differentiation and
a negative correlation with invasion depth, nodal metastasis, and stage. S-100 (+) dendritic cells and mast cells
had no significant correlations with histologic differentiation, invasion depth, nodal metastasis, distant metastasis, stage,
and MVD. As survival, no statistically significant differences were seen between the variables.

Conclusion: Tumor-associated macrophages should be evaluated as possible prognostic markers in gastric-cancer
patients. (J Korean Gastric Cancer Assoc 2005;5:206-212)

Key Words: Gastric cancer, Macrophage, Mast cell, Dendritic cell
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