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Fig. 1 The principle of four point bending device
P: press; A, B: the loading point; €. D: the supporting point;
a: the distance between loading point and supporting point; L: the

distance between the two supporting point; M : bending moment. M=

1
2P a.
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Fig.2 The *H-proline uptake value of osteoblasts
stretched with different strain level and loading time
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Fig. 3 The time course of osteoblast *H proline absorption
when osteoblasts were stretched at 1 000 ke for 2~ 24 h
*H- proline concentration: 0. 19 : cell number: 2 = 10°. *:
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Fig. 4 The *H proline absorption amount of osteoblasts that
were stretched with the strain magnitude raised every 2 h
"II- pm]in(-'. concentration: 0. 1% : cell number; 2 x |US, * *:

:1}|1[1'rl|: un—m: loaded cells.
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Fig. 5 The *H proline absorption value of osteoblasts that
were stretched with the strain magnitude raised every 12 h
"H-prn“ua concentration: 0. |(}?-; cell number: 2 x ]05, *—#:

control; = m: loaded cells.
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Effect of Step Increased Stretching on Osteoblasts Collagen Synthesis

r1 ~ . . ~ . - 2 a .
'ANG LrLing, WANG Yuanr Liang ., PAN Jun, CAI Shao Xi
( Biorengineering College and Key Laboratory for Biomechanics & Tissue Engineering Under The State

Ministry of Education, Chongqing University, Chongging 400044, China)

Abstract A four point bending device was used to investigate the effect of stretching on osteoblasts collagen
production. Cells were stretched with different strain level and loading time. Cyeclic stretching of the cells with a
strain magnitude of 500 M€ resulted in an increased collagen production while collagen synthesis was significantly
reduced with a strain magnitude of 1 000 M€ and 1 500 He ( P< 0.01). A new loading method, step increased
stretching was also used. Cells were stretched at 500 He firstly, followed by stretching at 1 000 He for the same
hours. Then the strain level was raised to 1 500 He and cells were stretched for the same hours. The step
increased stretching experiment show ed that osteoblasts absorbed proline to synthesize collagen when received an
appropriate signal (500 Hg) . When the strain magnitude was raised, that is to say, the mechanical stimulation
was turned into an inhibiting signal, intracellular *H- proline was released into solution again. These results
demonstrate that osteoblasts can adjust themselves to adapt the new mechanical stimulation during the step

increased stretching course.

Key words strain, step increase, osteoblast, collagen production
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