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Development of a novel stretch strain cell loading unit

XU Chun', FAN Zhen*, HAO Yi', MA Jia-yin', LIJun', LIJing', ZHANG Fu-giang'
(1. Department of Prosthodontics, Shanghai Key Laboratory of Stomatology, Ninth People’ s Hospital, Shang-
hai Jiaotong University School of Medicine, Shanghai200011, China; 2. Department of Implantology, the Affilia-
ted Stomatology Hospital of Tongji University, Shanghai 200072, China)

Abstract. Objective To develop a set of stretch strain cell loading unit with proprietary intellectual property rights
so as to provide a necessary tool for the research of cellular mechanics. Methods Based on the deformation
theory of round substrates, the stretch strain cell loading unit could apply the stretch strain to cultured cells in vitro
by utilizing digital measuring-controlling system and computer software. MTT colorimetric test was adopted to e-
valuate the ability of human periodontal ligament cells (HPDLCs) to attach and grow on the silastic membrane.
The cultured HPDLCs were loaded with 1% , 10% and 20% stretch strain for 0.5, 1 and 24 h, respectively, by the
loading unit, and an inverted phase contrast microscope was used to observe the morphology and realignment of
HDPLCS. Results The stretch strain cell loading unit could apply the stretch strain of different magnitude, fre-
quency and duration to cultured cells in vitro, with the advantage of a large range strain output, high precision,
convenient operation and clear visual monitoring. When cells were seeded for 1, 2, 4, 7, 8 d, respectively, there
was no statistical difference between the MTT absorbance value of silastic membrane group and that of control
group (P>0.05), showing the good ability of cultured cells to attach and grow on the silastic membrane. After
HPDLCs were loaded with 10% and 20% strain for 24 h, the morphology and realignment of HPDLCs changed,
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and cells became spindle shaped, being parallel to each other with long axis perpendicular to the stretch vector.

Conclusions

The stretch strain cell loading unit is capable of loading the stretch strain to cultured cells effectively

and provides a necessary method for cytomechanical research.
Key words . Strain; Loading; Stretch; Cell culture; Substrates; Deformation; Biomechanics
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Fig.1 Schematic diagram of the stretch strain cell loading

unit (a - Computer, b - Controller, ¢ - Strainer, d -
Inverted phase contrast microscope, e — Cell incubator)
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Fig.2 Flexible-bottomed culture dish (a - Lower clamping ring,
b - Teflon pressing ring, ¢ — Screw ring, d — Upper clamping ring,
e - Silastic membrane, f - Transparent plexiglass culture dish cov-

er, g - Assembled culture dish)
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Fig.3 Software interface of the stretch strain cell loading unit
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Tab.1 Results of the MTT colorimetric test
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PH 0.113 0.518 0.214 0.146 0.914
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Fig.4 Picture of stretch-induced realignment of HPDLCs ( inverted phase contrast microscope, magnification. x 200 )
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