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Construction of functional vascularized-tissue based on optimal oxygen supply
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Abstract: It is well known that capillary blood flow facilitates the important role of the oxygen supply to tissue under
physiological conditions, and during wound healing and tissue regeneration. In this study, we aimed to determine the
optimally efficient oxygen level to increase the capillary angiogenesis for the application of regenerative and
reconstructive medicine. For this purpose, three different approaches were applied; 1) by measuring the perfused capillary
flow in response to changes in tissue oxygen levels, 2) by investigating the effects of blood flow on the capillary
angiogenesis, 3) by evaluating the efficiency of regenerative tissue under high and low oxygen conditions. Capillary blood
flow depends on tissue oxygen levels. The capillary flow decreased as the oxygen level was elevated, while the capillary
flow increased under levels of low oxygen. Increments of capillary flow enhanced the capillary angiogenesis, however the
efficiency of regenerative tissue was independent of the capillary flow. Furthermore, high oxygen levels enhanced wound
healing at the beginning of regeneration. These results suggest that tissue is kept under high oxygen levels at the beginning
of regeneration, and subsequently the oxygen level should decrease to enhance the capillary angiogenesis.
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Fig.1 Changes in capillary flow velocity and perfused
capillary number in response to tissue oxygen level
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Cavity for vascularized tissue

Fig. 2 The chamber implanted in the distal portion of
rabbit ear.
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Fig.3 Total vascular area in the prazosin-treated group was
significantly greater than those in the control group
throughout the entire period of observation.
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Fig.4 General appearance of the microvasculature in the

{B) Prazosin treated

chamber.
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Fig. 5 Animal model to observe the wound healing.
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Fig.6 Micrographs of regenerative tissue sample under
low and high oxygen levels (A). Relative ratio of

regenerative tissue area and total wound area for
one week after operation (B).
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