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Role of vascular endothelial growth factor in the formation of malignant pleural effusion
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SUMMARY

The purpose of this study was to determine the molecular mechanisms that regulate the
pathogenesis of malignant pleural effusion (PE) associated with advanced stage human
non-small cell lung cancer. Intravenous injection of human PC14PE6 (adenocarcinoma) or
H226 (squamous cell carcinoma) cells into nude mice yielded numerous lung lesions. PC14
PES6 lung lesions invaded the pleura and produced PE containing a high level of vascular
endothelial growth factor (VEGF)/vascular permeability factor (VPF), resulting in vascular
hyperpermeability in the thoracic cavity. Lung lesions produced by H226 cells were
confined to the lung parenchyma and did not induce PE. The expression of VEGF/VPF
mMRNA and protein by the cell lines directly correlated with PE formation. Transfection of
H226 cells with either sense-VEGF 165 or sense-VEGF 121 genes did not increase cell
invasion into the pleura nor induce formation of PE. However, the injection of the VEGF/
VPF-transfected H226 cells into the pleural space resulted in induction of vascular
hyperpermeability and PE, indicating that the production of malignant PE requires tumor
cells to invade the pleura and express high levels of VEGF/VPF. Therefore, targeting
these steps may control malignant PE in lung cancer patients. PTK787, an inhibitor of
VEGF/VPF receptor tyrosine kinase phosphorylation, does not affect the in vitro prolifera-
tion of PC14PES6 cells. Oral feeding with PTK787 significantly reduced the formation of PE,
but not the number of lung lesions of PC14PES6 cells. Furthermore, treatment with PTK787
significantly suppressed vascular hyperpermeability of PE-bearing mice, suggesting that
PTK787 reduced PE formation mainly by inhibition of vascular permeability. Therefore,
the VEGF/VPF receptor tyrosine kinase inhibitor PTK787 could be useful clinically for the
control of malignant PE in lung cancer patients.

Key words : VEGF, pleural effusion, angiogenesis, permeability, tyrosine kinase phosphorylation
inhibitor
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