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Tight Junctions (TJ) are participate in the 
regulation of the mechanical properties of 
epithelial monolayers. However, little is known 
about how mechanical forces act on TJ.
Mechanical cell stretching can be an attractive 
strategy for tissue engineering of functional 
tissues. 

It has been shown that cell growth and 
differentiation can be controlled by cell 
stretching. Mechanically stretched tissue leads to 
better organization, functionality and strength 
compared to unstretched counterparts.

The aim of this study was to elucidate the influence of different respiratory 
conditions using cell proliferation and cell-cell contact assays. 

 Manufacturing Polydimethylsiloxan (PDMS) with currrent
agent to generate elastic six-well-plates.

 Plasma treatment and fibronectin coating for cell
adhesion

 Proliferation detection via EdU Assay: incorporation of an 
alkyne compound during DNA synthesis, which is
detected by reaction of the fluorine dye ALEXA

 Tight junctions' detection via ZO-1 proteins by
immunological fluorescence for verification of the barrier
function Fig.2: manufactured six-well PDMS (left) stretching machine device incl. 

PDMS cell seeded after stretching (right) 

RESULTS

Discussion

The model that simulates deeper breathing (7% amplitude) shows a greater proliferation than the model that simulates relaxed
breathing (3% amplitude) could mean that the amplitude is more appropriate to obtain a better cell proliferation. It should also
be noted that there is greater proliferation in stretched cells compared to non-stretched cells. We therefore consider that the
stretching of cells promotes cell proliferation. The small proliferation values may be due to the fact that the cells were incubated
for only two days.
The ring-shaped staining of the edges of almost all cells is clearly visible. But no significant differences are noticed for both
stretched and unstretched cells.
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Fig.3: Proliferation of the cells (A). Edu staining of epithelial cells with 600 cells / mm2 after 2 days incubation (B) Localization of the Tight Junctions proteins of
the cells (100 cells/mm2) the control unstretched (C) and 3 % stretched (D)

Two stretching 
models were 
designed to 
simulate relaxed 
breathing and 
breathing during 
physical activity.  

Fig.1: procedure of stretching experiments

The results at a cell density of 600cells/mm² showed an increase in proliferation from 9% to 17% with stronger stretching (3% vs 
7% amplitude). Even at lower cell density (100cells/mm²) an increase in proliferation could be determined at stretching 
influence. The control (unstretched cells) showed a proliferation of 17%, while the cells stretched with 3% amplitude reached 
23%. This corresponds to an increase in proliferated cells of 6%. The staining shows a localization of the cytoplasmic plaque 
protein ZO-1 in the cell-cell contacts of this cell layer.  No differences are observed between the control and stretched cells. It 
can also be seen that TJ completely encloses the cells of neighbouring keratinocytes.
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