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Tissue engineering and the myofibroblast. 
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Globally, native replacement tissues are in short supply for organ transplant. Tissue engineering is the aspiration of being able to construct tissues on the laboratory bench that are suitable for surgical engraftment into the damaged human body. Important steps are being made towards this goal. In tissue engineering of biocompatible constructs, we are doing no more than channeling the natural repair capabilities of the body, in our case specifically, the mesenchymal compartment. Our studies concern synthesising neo-tissues that can withstand mechanical stresses in the manner of normal body parts. 

We have worked on three categories of tissue: dermal fibroblasts, aortic wall cells, and mesenchymal stem cells. Fibroblasts of the connective tissues not only proliferate but also undergo phenotypic change into myofibroblasts, synthesizing alpha smooth muscle actin intracellularly and depositing fibronection, collagen and elastin in the extracellular matrix. At the plasma-membrane, where the filament /fibre systems converge, fibronexi are formed. Where adjacent cells are in contact, it is via gap junctions. Here, to investigate gene expression levels in contracted compared to non-contracted states, fibroblasts have been seeded into, and grown in rat tail collagen lattices in vitro and then subjected to mechanical loading in a tensioning culture force monitor (t-CFM). In our multi-cue bioreactor we have achieved a viable proto-aorta that survived for fourteen days developing and sustaining pressures comparable to natural systolic and diastolic rhythms. Forces were transduced by an analogue to digital converter for computerized measurement (McCulloch, Harris, Sarraf & Eastwood, Tissue Engineering, 10;565- 573: 2004). 

