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Introduction:

Shockwave treatment (SWT) holds promise in treating orthopaedic diseases and chronic
wounds. Additionally, it has been shown to increase blood and ymphatic vessel densities. In this
study we analyzed the effects of shock waves in lymphatic endothelial cells (LECs) in an in vifro
setup.

Methods:

LECs were stimulated using an in vitro expenmental set-up with an unfocused shockwave
device (dermagold 100, MTS, Germany). Twenty four hours later, the cells were subjected to flow
cytometry for endothelial marker expression. Moreover, 20 as well as 2D migration assays were
employed. To analyze the effects of different extracellular matrices, cells were cultured either on
fibronectin, collagen or uncoated surfaces.

Results:

LECs reacted with vanying proliferation rates when stimulated with different energies. In 2D- and
3D-migration assays LECs did not behave differently upon SWT treatment. The endothelial
markers CD31, VE-Cadherin, VEGFR-2 as well as the LEC marker VEGFR-3 expression were
not altered after SWT. However, we found an energy-dependent increase in expression of
podoplanin, another marker for LECs. In addition, the extracellular matrix was shown to
influence podoplanin expression and inducibility upon SWT.

Discussion:

Regeneration of lymphatic vessels is of crucial interest for tissue engineenng purposes or for
lymphedema patients. SWT has been shown to stimulate the growth of new blood as well as
lymphatic vessels. Our results add new insights into SWT-induced changes of LEC behavior and
reveal podoplanin as one of the target molecules of SWT.

Conclusion:
Shockwave treatment influences the proliferation of isolated lymphatic endothelial cells and up-
regulates podoplanin in these cells.



