Evidence for the bone structure change
and osteocytes’ biorhythm during
orthodontic tooth movement
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Results

‘ *. paired t-test (comparison between compression and tension side). *P<.05, **P<.01, ***P<.001, **** P<.0001

The ObjeCtive of this StUdy IS to inveStigate the relatiOnShip between the |i: muitiple unpaired ttest without False Discovery Rate-controlling procedure (compare Day1, Day5 and Day10 with Day0).
. . . . . . { 7: post hoc pairwise comparisons by Fisher’s LSD (compare Day1, Day5 and Day10 with Day0). 1P<.05, 11P<.01, 111P<.001, ¥171P<.0001
change of sclerostin spatial distribution and the morphological change of |

Introduction

bone structure during orthodontic tooth movement. Sclerostin is the key | o
regulator of bone modeling and remodeling, which is almost exclusively |-
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formed by osteocytes and has anti-anabolic effects on bone formation. |-
Meanwhile, as the most plenty cell emerged in bone matrix, osteocytes, is |- “ “i i'ﬁ' it
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an appropriate indicator for the property of bone structure. In this study, we |-
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After force load, the sclerostin expression decreased on both sides. On the
, almost no change in and force load. While on thel

, the sclerostin expression dramatically increased after force

load, then turn back to level after force load. |

lacunar-canalicular system g Fourier
will follow a periodic g:i:\/v\A/V\/\/\/lnverse
function, but high density Transform
in cell body. =" | . |
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Thus, the distribution curve of osteocyte location could indicate the bone structure property, and the
distribution curve of functional factor after filtered could indicate the functional period of osteocyte.

Histogram Analysis
SD: Standard Deviation

COV: Coefficient Of Variation (Mean/
SD)
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The results from the histogram analysis were almost consistent with the profile results. §
One interesting thing is that the COV significantly decreased after force load j;
on both sides, which indicated the osteocytes were highly synchronized after
force load
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distribution was increased after force load on the . The filtered sclerostin spatial
distribution was highly relative to the osteocytes’ functional period.
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. . 1500
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c 500
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sclerostin expression. The MPSDF of sclerostin signal (indicate the period of sclerostin
Ml expression) also have correlation with the sclerostin positive cells.

Conclusions

TV Our previous study [1] showed that not all osteocytes Sensor/control node model
Hypothesis LA ST o
In this study: have observable gap junctional intercellular communication

1. We revealed the spatial distribution change of sclerostin expression (GJIC) in chick calvariae and demonstrated two types of GJICs in the development of
during the orthodontic tooth movement. mature osteocytes in chicks: passive transduction (low GJIC osteocyte) and active

2. The spatial distribution change of sclerostin expression have Lrans?huctllon (h'gtr,: GJ.IC ﬁ?tﬁoﬁytﬁ%' Ctombl?atlc;n ?[f the findings /m TISI tm:je, ﬂ\:v et
association with bone structure change. ypothesize a pattern in which highS osteocytes function as a sensor/control node tha

. ot L : : maintains a high GJIC to allow a quick response to stimuli, to activate the surrounding
3. The spatial distribution change of sclerostin expression maybe L L. . . .
C : : : osteocytes, and to maintain the coordination of the period of the sclerostin expression.
mainly induced by the osteocytes’ functional period.

Sensor/control node for
quickly response
stimuli and awake

other osteocytes
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