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Expression of Vascular Endothelial Growth Factor-C in Breast

Myoung Ja Chung, Sun Ho Yang', Kyu Yun Jang, Woo Sung Moon, Myoung Jae Kang

Department of Pathology and 'Rehabilitation, Chonbuk National University Medical School and
Institute for Medical Sciences, Jeonju, Korea

Background : Vascular endothelial growth factor-C (VEGF-C) is a novel growth factor that
regulates lymphangiogenesis and/or angiogenesis via binding to the vascular endothelial growth
factor receptor-3 (VEGFR-3) or VEGFR-2. Recent studies have suggested that VEGF-C may
play a role in lymph node metastasis. This study was conducted to examine whether the expres-
sion of VEGF-C is associated with the clinicopathologic parameters, and especially lymph node
metastasis, of invasive ductal carcinoma. Methods : Immunohistochemical staining was per-
formed for VEGF-C and CD31 in the surgically resected specimens from 83 patients with inva-
sive breast carcinoma. Results : Of the 83 breast carcinomas, 61 (74%) cases showed cyto-
plasmic VEGF-C immunoreactivity. VEGF-C expression was associated with lymph node metas-
tasis (p=0.03), but it did not correlate with tumor size, the histologic grade, and the presence
of estrogen receptor or progesteron receptor. The mean microvessel density in the cases with-
out VEGF-C expression was 51.9£+30.1 and it was 72.9+33.0 in the cases with 2+ expres-
sion for VEGF-C (p=0.07). Conclusions : This study suggests that VEGF-C expression may
have an association with lymph node metastasis in the patients with breast carcinoma.
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Fig. 1. Vascular endothelial growth factor-C expression in invasive ductal carcinoma. (A) Tumor cells show strong cytoplasmic immunore-

activity. (B) Tumor cells show no immunoreactivity.

Fig. 2. Microvessel density is evaluated by CD31 immunostaining.

A VAT T 61e(T4%) X ¥ whge B, o
2491(29%) 7} 1+, 3791(45%) 7} 2+ %tk ATgo] P=A
olo] uE VEGF-C @& Y2y #o|7t Qi 37¢) 3 324
(89%) Il VEGF-C7F 2=, 5(11%) X = 57301
th 924 Ho)7} gl 4649l 2990(63%) ol /] VEGF-C7}
YT 179(37%) S| M= VEGF-C7t 3= A] ogie), &
dxd Ho7k g A% VEGF-C Edgo] &gkom 5A|3)
A3 <Jm)7k A9AtHp=003). $F W PIAEE Y=g} VEGF-
C W3l Apo)9) A1 E VEGF-C &8l FolM plAg# U
o] Bk 5194301, VEGF-C7F 1+7olAe 7144264,
VEGF-C7} 2491 ol 72943300]90t}: & VEGF-C %
ol ¥ 24 MR Berh 2o FARHOR oo
BAHp=007). ¥4 27, 244 5+, & 55, A2E
22 FEA|, ZEAXSHE FEA BE f70] wE VEGF-C
A Apol= gl

=L ofN

kDa

Fig. 3. Western blotting of VEGF-C in invasive ductal carcinoma.
VEGF-C proteins are detected as several polypeptides (predomi-
nant molecules: 58, 47, 31, and 21 kDa).
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Table 1. Correlation between clinicopathologic parameters and
expression of vascular endothelial growth factor-C in invasive
ductal carcinoma

VEGF-C p
No

0 1+ 2+ value

Tumor size 0.22
<20cm 37 13 9 15
2.1-5.0cm 43 9 13 21
>5.1cm 3 2 1

Histologic grade 0.90
Grade 1 12 2 4 6
Grade 2 56 17 15 24
Grade 3 15 3 5 7

Nuclear Grade 0.49
Grade 1 9 3 3 3
Grade 2 54 13 18 23
Grade 3 20 6 3 11

Estrogen receptor 0.52
Negative 35 7 11 17
Positive 48 15 13 20

Progesterone receptor 0.26
Negative 27 6 11 10
Positive 56 16 13 27

Lymph node metastasis 0.03
Negative 46 17 12 17
Positive 37 5 12 20

MVD 0.07
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