02-1

ABML2011 20114E11H3H-5H HE (ZHTEKRS)

MUNMREITICEH 1T MR B BEDRE

Study on cell adhesion process under nano-vibration stimulation
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Abstract: Extracellular physical features of underlying the adhesive substrate affect cell adhesion to it substrate. In this
study, the effects of vibration, a type of artificial physical stimulation, on the adhesion of mouse L929 cells, human
umbilical vein endothelial cells (HUVECs), HeLa cells, and mouse embryonic fibroblasts (MEFs) are reported. A
nano-vibration system was designed to produce nanometer-scale vibration. When L929 cells, HeLa cells, and HUVECs
were subjected to vibration at 100 Hz and 1 kHz, they were not affected. On the other hand, in MEFs, the adherent cells
were increased and changed their shape remarkably in response to 1 kHz vibration. To investigate the MEFs’ sensitivity to
vibration in detail, the cells shape was classified into four types; round, spindle-like, filopodia-formed, and

lamellipodia-formed.

In serum addition culture, 1 kHz vibration increased the number of filopodia-formed cells but

decreased lamellipodia cells. These results suggest that vibration could affect cell adhesion and the determination cell

shape.
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Figure 1. The nano-vibration test unit consists of a vibrator plate
on which a multi-well culture plate was placed, a piezo-electric
actuator, and a capacitance displacement sensor.
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Figure 2. Effects of vibration on cell adhesion in cultured L929
cells (A), HelLa cells (B), HUVECs (C), and MEFs (D).
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Figure 3. Cell shape was analyzed in the percentage of each type
of cell shape at each culture condition.



