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A Study on Changes of Cell Adhesive force and Distribution of F-actin and Vinculin under
Various Intermittent Hydrostatic Pressure.
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Jung-Woog Shin(Dept. of Biomedical Eng. Inje Univ.)

ABSTRACT

Cell adhesion to any material surface is considered to be fundamental and important phenomenon in the fields of tissue

engineering. Cell adhesion molecules, mechanism, and attachment force have been studied and described a lot. However, the

effects of mechanical stimuli on the adhesive forees still have been left much to be investigated. In this study, to investigate

the changes in cell adhesive foree due to resting time period during the intermittent hy drostatic pressurizing (THP), cells were

cultured under the THP with various resting times. Then the cell adhesive forees were measured quantitatively utilizing a cell

detachment test system and immunofluorescent staining was performed using fluorescent microscopy. In the results,

immediately after mechanieal stimuli (150 minutes after seeding) and one hour later (210 minutes after seeding), the average

adhesive force of experimental group 5 (resting time: 15min) compared with that of contrel group at same culture time was

inereased significantly (p<0.05). The results indicated that THP can contribute in improving cell adhesive foree and some of

time intervals were required for the expression of eell response.
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Table 1 Classification of experimental groups based on the
patterns of intermittent hydrostatic pressure(THP).
Total incubation time under THP was 120min (from
30min to 150min after cell seeding) and the level of

pressure was 0.2MPa (gauge pressure). Patterns of



IHP indicate pressurizing time (min)/ resting time

(min).
Experimental | Patterns of . T.Otal.
sroups LLIP stlmulatl.on time
(min)
Groupl (Control) 0/120 0
Group 2 120/0 120(30-150)
Group 3 2/5 120(30-150)
Group 4 2/10 120(30-150)
Group 5 2/15 120(30-150)
Group 6 2/20 120(30-150)
MPa - 3sec
—

0.2

h 4

Time

Fig. 1 Example of pattern of IHP {(Group 3).

Fig. 2 Sequential images during the detachment test.
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Fig. 3 Attachment forces (N) of CPAE cells to cover
glasses coated with gelatin. Number of cells measured:
Group 1 (30,30,30), Group 2 (15,15.15), Group 3
(15,15,15), Group 4 (15,15,15), Group 5 (15,15,15),
Group 6 (15,15,15). (*: Compared with control group,
p<0.05)
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Fig. 4. Immunofluorescent staining images.
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