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Summary of Progress.
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3.

We found that caveolin-1 regulates shear stress-dependent activation of a member of MAP kinase,
ERK, in bovine aortic endothelial cells (BAEC). (see paper #1).

Chronic pre-conditioning of BAEC with laminar shear stress inhibits expression of caveolin-1,
decreases caveolae number, and improves subsequent shear response. (#8).

Shear stimulates a member of MAP kinase, JNK, by the PI-3-kinase and Akt-dependent mechanisms.
(#2,3)

Shear stress activates NO production by regulating phosphorylation of endothelial NO synthase
(eNOS) (#4-8, 10)

Identification of BMP4 as a mechanosensitive and inflammatory cytokine leading to atherosclerosis
development (#9) - (Patent filed)

Identification of superoxide from NADPH oxidase as an inflammatory mechanism leading to
atherosclerosis development (#11)
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New Direction

Simulated microgravity studies using a random positioning machine (RPM). One RPM machine has
been buiit for us by Fokker Science in Netherland, Using the device, we have developed an in vitro
system to examine the effect of simulated microgravity on osteoblastic bone cells. Using this system, we
have carried out gene chip studies to determine the gene expression profiles of osteoblasts cultured under
simulated microgravity conditions in comparison to static controls. From this study, we have identified
numerous genes, some of which are expected ones inducing bone loss, but many of which are unexpected
and unknown. These findings are being prepared for publications.



