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It is well known that the hypoxia facilitates capillary angiogenesis, even though the
oxygen is necessary to maintain the vital force in regenerative tissues. To clarify such
inconsequence we have tried to evaluate the microcirculatory responses during the
wound healing process by visualizing the microcirculation in vivo mice models using
our original video-camera equipped intravital microscope. In order to establish
different oxygen environments, the window of dorsal skinforld chamber was covered
with oxygen permeable or oxygen impermeable sheet. The progress time for the
complete recovery and the total numbers of new born capillaries in the wound bed were
evaluated in comparison with two different oxygen groups. The progress time for the
tissue regeneration was faster under high oxygen conditions rather than low oxygen
conditions. The complete recovery time in the wound bed under high oxygen and low
oxygen groups averaged 6 days and 8 days, respectively, whereas the total numbers of
new born capillaries in the wound bed under low oxygen condition were greater than
those of high oxygen condition. From these results, it is suggested that high oxygen
condition would be advantaged for the wound healing in the early stage since oxygen is
able to supply to regenerative tissue from atmosphere. On the other hand, new born
capillaries would be required after when the regenerative tissues have grown up to the
size larger than oxygen cannot be supplied by diffusion from atmosphere.
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Fig.1 Changes in capillary flow velocity and
perfused capillary number in response to tissue
oxygen level

Fig. 2 The chamber implanted in the distal
portion of rabbit ear.
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Fig.4 General appearance of the
microvasculature in the chamber.
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0, impermeable film
(pQy: 10- 40mmHg)

0, permeable film
(pO2: 90-150mmHg)

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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