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Fig. 1 Schematic of formation and activation regulated by OPG and ODF in osteoclasts
ODF expression is induced in osteoblasts, activated T cells, synovial fibroblasts and bone marrow stromal cells, and subsequently binds to its specific
membrane-bound receptor RANK, thereby triggering a network of TRAF mediated kinase cascades that promote osteoclast differentiation, activation
and survival. Conversely, OPG expression is induced by factors that block bone catabolism and promote anabolic effects. OPG binds and neutralizes

ODF, leading to a block in osteoclastogenesis and decreased survival of pre-existing osteoclasts (Revised from reference [3]).

(a) Certain hormones,

cytokines and humoral factors regulated by mechanical stimuli induce the ODF expression in osteoblasts, consequently increase bone resorption,
such as PGE2, TNF, IL-1, IL-6, PTH, PTHrP. (b) Certain hormones, cytokines and humoral factors regulated by mechanical stimuli induce the OPG
expression in osteoblasts, consequently inhibit bone resorption, such as oestrogens, TGF-3, BMP.

Fig. 2 Schematic of a parallel-plate flow chamber
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Table 1 Sequence of primer pairs used in RT-PCR mRNA analyses

Target mRNA PCR primer sequence 5’ ~3’ Product size/bp
5'sense: GCACGAGCCTTATCCCATTTGTAG
OPG 3'antisense: ATAAGAGGGCGCATAGTCAGTAGA 37
5'sense: CCATCGGGTTCCCATAAAGTCAGT
OPF 3'antisense: AAAGCCCCAAAGTACGTCGCATCT 07
GAPDH 5'sense: CCACCAACTGCTTAGCACA 415

3'antisense: GCCAAATTCGTTGTCATACC
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Fig. 3 RT-PCR results of OPG and ODF mRNA in static cultured osteoblasts
(a) PCR gel scan image. (b) The variation picture for OPG and ODF mRNA expression level and their ratios in 24 h in static cultured osteoblasts.

[J: OPG/GAPDH mRNA; [0: ODF/GAPDH mRNA; —: OPG/ODF.
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Fig. 4 RT-PCR results of OPG and ODF mRNA in osteoblasts of single level shear stress loading of 0.5, 1.0 and 1.5 N/m?
and step wise shear stress loading for 24 h

(a) PCR gel scan image. (b) The variation picture for OPG and ODF expression level and their ratios in single section and step loading. T : Step-wise

increased shear stress from 0.5 to 1.0 and then to 1.5 N/m? and each shear stress for 8 h, | : Step-wise decreased shear stress from 1.5 to 1.0 and then to

0.5 N/m?, and each shear stress for 8 h. [J: OPG/GAPDH mRNA; [: ODF/GAPDH mRNA; —: OPG/ODF.
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Fig. 5 RT-PCR results of OPG and ODF mRNA in osteoblasts loading with a shear stress of 1.0 N/m? for 24 h
(a) PCR gel scan image. (b) The variation picture for OPG and ODF mRNA expression level and their ration in different time in 1.0 N/m? shear stress
cultured osteoblast. [1: OPG/GAPDH mRNA; [[1: ODF/GAPDH mRNA; —: OPG/ODF.
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Fig. 6 Western blot results of OPG and ODF protein in static and 1.0 N/m? shear stress cultured osteoblast
(a) A typical result of Western boltting. (b) The ratios of OPG and ODF protein in static and 1.0 N/m? shear stress cultured osteoblasts in 24 h. C: Static
control, S: 1.0 N/m? shear stress. ®—@: OPG/ODF (0 N/m?), A— A: OPG/ODF (1.0 N/m?).
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Effect of Fluid Shear Stress on Expressions of
OPG and ODF in Osteoblasts”

ZHANG Bing-Bing, PAN Jun™, WANG Yuan-Liang, XIAN Cheng-Yu,
XIANG Yan, XIN Juan LI Yong-Gang WANG Xi-Yun

(Bioengineering College, Research Center of Bioinspired Materials Science and Engineering,

Key Laboratory for Biomechanics & Tissue Engineering Under The State Ministry of Education, Chongging University, Chongqing 400044, China)

Abstract Gene expression and protein synthesization of osteoprotegerin (OPG) and osteoclast differentiation
factor (ODF) were studied in shear stress cultured osteoblasts applying parallel-plate flow chamber system. Shear
stress of 0.5, 1.0, 1.5 N/m? in 24 h, and step-wise increased shear stress from 0.5 to 1.0 and then to 1.5 N/m? and
each stress for 8 h, and stepwise decreased shear stress from 1.5 to 1.0 and then to 0.5 N/m? and each stress for 8 h
were applied. The expression of OPG and ODF mRNA was detected by RT-PCR, and synthesization of their
protein was detected by Western blot. The results showed that the shear stress of 1.0 and 1.5 N/m? induced more
significant changes in OPG mRNA and ODF mRNA than 0.5 N/m? and there was no significant difference between
1.0 and 1.5 N/m> No marked differences were observed between the effects of step-wise increased shear stress and
1.5 N/m? after 24 h, and the same was between the effects of step-wise decreased shear stress and 0.5 N/m? after
24 h. The shear stress of 1.0 N/m? increased OPG expression and inhibited ODF expression in 24 h both in mRNA
and protein level. In all, the ratio of OPG and ODF was increased by shear stress, which reminds that bone
resorption was inhibited by the fluid flow, and shear stimuli regulated the new balance of bone resorption and bone
formation throught OPG/ODF route.
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