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Abstract

Hydrostatic pressure as a mechanical stress alters cellular phenotype and function
Hydrostatic pressureisacrucia in avariety of physiological and pathological situation.
extracellular matrix component of the cell's environment, which effects on cells through
(ECM) and can ater many morphological aspects of neuronal differentiation. In this study,
We attempt to develop the link between cell death that induced by hydrostatic pressurein
relation to disruption of cell- substrate adhesion.

PC12 Cells were cultured in RPMI 1640 culture medium supplemented with 10%

FBS and pressurized with 100 mmHg for 4 hours. Neutral red uptake assay was used for
viability, attachment assay was used to test cell ability to adhere to substrate and total
neurite length was investigated ,matrix metalloproteinase activity were evaluated by
gelatin zymography and focal adhesion kinase expression eval uated by
immunocytochemistry. Controls were treated identically except for the application of
pressure. Mixed MANOVA and t-test was used for evaluating differences between control
and experimental cells cultured on different substrate (p<0.05).

Our resultsimplies cells pressurized by hydrostatic pressure showed a significantly
decreasein surviva after 12 and 24h relative to the unpressurized cells (p<0.05).After
pressure treatment, adhesion potency and total neurite length decrease relative to the
control group in different substrate (p<0.05). Gelatin zymography result showed that two
gelatinolytic bands (92 and 72 kDa) in the media but the intensity of these bands increased
at 12 and 24h after pressure treatment and p-FAK positive focal adhesions present on the
membrane of control cells were spindle shaped and distributed almost along all membrane
while on stressed cells focal contact have a round-spindle shaped and distributed on
defined spot.

our experiments provide evidence that elevated hydrostatic pressure itself can
induce cell death in PC12 cells as aresult of increasing matrix metalloproteinase activity
and disruption in focal adhesion structures.

Key words: Hydrostatic pressure, Cell adhesion, Matrix metalloproteinase, Focal
adhesion, PC12
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. Blebing
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. Transmission electron microscopy(TEM)
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. Multinucleation
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