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Development and application of a device for stretch-induced injury to cultured cell

and testing system

YIN Zhi-yong, WANG Zheng-guo, JIANG Jian-xin, YANG Zhi-huan, ZHOU Ping, WANG Ke-wan, MA Xiao-lin (State
Key Laboratory of Trauma, Burns and Combined Injury, Department 4, Institute of Surgery Research, Daping Hospital, Chongging Key La-
boratory of Vehicle/Boilogy Crash Worthiness Safety, Third Military Medical University, Chongging 400042, China)

Abstract; Objective To develop a device for stretch-induced injury to cultured cells and measure the in-
jury parameters. It makes possible to observe the changes of cell configuration and function directly after injury.
Methods The device was developed based on aero-dynamical principle, and consisted of mini-type air com-
pressor, electromagnetic valve, pressure transmitter, PGA amplifier, A/D converter and computer. The com-
puter can accurately control the injury parameters. A new method and device were first introduced to measure
the deformation rate and deformation degree of silastic membrance in the stretch induced cultured cell injury
process. The device controlled by the computer was used lo cause the astrocyte injury. The degree of cell injury
was assessed qualitatively by electron microscopy, and quantitatively by lactate dehydrogenase (LDH) enzyme
release and trypan blue staining. Results The experiment results showed that the injury of different levels
could be reproduced by our device under the injury parameters we set. Conclusion The injury device and the
measuring syslem meel the requirements of our design. The results suggested that the new device and the meth-
od were much better than those reported in foreign literature. It has the advantages of simple and convenienl ma-
nipulation, high precision and real-time processing. It can be used for the cell-level experiment research.
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