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Abstract

The dynamic wound healing process of rabbit corneal endothelial cells was studied time sequential-
ly in vivo by wide-field specular microscopy. Individual cell migration, morphological changes and
their interrelationships were analyzed. After mechanical denudation of endothelial cells, the cells
surrounding the wound were photographed at daily intervals for 5 days by specular microscopy. A
total of 233 cells between the wound edge and a site 500xm distant from the edge were identified
individually in each period respectively. During the observations, morphological cell changes and
relative cellular movement among the cells were analyzed with the method of computer-assisted
morphometry. In the denuded area of the endothelial cells, some endothelial cells were recognized by
the first day after the injury. The nearer the cell to the wound, the larger was migration toward the
wound for 3days. On the 4th day, the cells moved inversely away from the wound and on the 5th day,
the movement of cells became static. The major axis of the cells showed a random distribution in the
observed cells immediately after the injury. However it was directed toward the same direction,
toward the wound until the 3rd day. As the major axis changed, the cell shape transformed from
regular polygons to an elongated form until the 3rd day and thereafter returned to the regular
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polygons. There was a positive correlation between the major axis and the direction of cell migration
during increased cell movement. There was no correlation, however, between the major axis of each
cell and the direction of each cell migration after the 2nd day. These results could be interpreted to
indicate that there were two phases during the corneal endothelial healing process. The cells sur-
rounding the wound migrated toward the wound until the wound was covered by endothelial cells in
the first phase. In the second phase, the cells moved backward away from the wound and then became
stationary. These movements were interpreted be related to rearrangement among the neighbouring
cells due to the contractility of the cell membrane. (Acta Soc Ophthalmol Jpn 92 : 752—761, 1988)

Key words: Rabbit, Corneal endothelial cell, Wound healing, Specular microscopy, Morphometry
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