(®)
2017 2019

An_investigation into the formation processes of collagen bundles in periodontal
ligament by innovative imaging methods
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The periodontal ligament (PDL) has important functions besides tooth

anchoring including proprioception, sensory detection, and repair of damaged tissue. However, little

is known about how the regular-PDL fiber bundle arrays are formed, maintained, and remodeled over
large distances from cementum to alveolar bone. We investigated the three-dimensional
ultrastructureof PDL fibroblasts (PDLFs) and PDL collagen bundles by FIB-SEM tomography. We have
shown that PDLFs have a flat shape with long processes or a wing-like shape, not spindle shape,
while PDL bundles are a multiple-branched structure wrapped in thin sheets of PDLF cytoplasm.
Furthermore, PDLFs form an extensive cellular network between the cementum and alveolar bone. Our
previous histomorphological study revealed the osteocyte-osteoblast-PDL cellular network. We
extended this knowledge and revealed the cementum-PDL-bone cellular network, which may orchestrate
the remodeling and modification of periodontal tissue.
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