PRIHHLMF L E S 2

R4

=i ($38)

MR R MEHN S IIEE 27 SR FARA R

21
21
4!
i

U e
&
L

TR
m )\\zg-s I~
[+ =3

T
i
M

DoAY
t NSC 102-2314-B-040-007-MY3
© 1042087 01p 21052077 31p

LFLAETFL L (4)

C R RF
CRERY
I e e =L E: ISR

B 106 =& 09

A

12




=

> 4 &

B ILKZAH A ANFEIRRZER o FLANEL o KET
W2 ETHET o TP KRTH %éﬂ%%?%ﬁ WA 7 # 2
L B AR Y AR o Pl e E ST 18T
%I—V%—%Lr} ’ %éwi-@ﬁjm H(%\ 3@42 i\IFEEHW*;?IE_,’ l'ﬂﬂbg
ET%T*“LQZQ‘W?E”}% LS )ﬁ‘. ZF J o i wie g a4 K oo iF
2 HT e FAHES :fp & ’ T ETF 0 AviE T wxﬁ%ﬁ% IR S
AP ST R T RO F2ZFL o FP AP PG
AR RN P B BT AP MR ET ETE‘ é?—*ff"/f@“’ﬁ
WEED T HFE S kA RFEFAREZ R F—EFY P
:#%m%ﬁﬁmﬁ%@ﬁ@ﬁﬁﬁwgéﬁ%kﬁ%®&
culture);k ik » **364 BB A T > 4ot K £ F 532 (Low
level laser therapy, LLLT)EJSZ » L%t = ¥ w22 7 7 #Gr &
Frwrez 2 ¥ EFAT P SRy F e
e X FIRA T o g e wR Y H EP [4erecombinant
fusion protein (OPG-Fc) ~ MMP ~ bisphonate®% ] {v7 I %d#kcie 2
i &7 5ad2(Low level laser therapy, LLLT) - BZ =4 'w
B Al AR 2 A PRl B2 BT R BRE
BHHRT IR EFH TP H S 0 1 recombinant fus1on protein
(OPG-Fc) it £ 7 #4/ad@(Low level laser therapy, LLLT) /&
W T RS S LR T &2 AR
FRp R L Fo EWA LR iAo T b i d ek 5 SRR AT T 4
%o 25 H R W’éﬂ*@ e BRI BRI RE > FRENT R
B E = 1R T SRS o SR ERE T SRS ‘“’"?/@“’@.‘1
mltochondrlal colorlmetry (MTT) 478 fmre 2. 4 £ 325 5 0 g
> F B4 473 2 feRTPCR™ 2 » ¢ #ERKinase > Alkalain
phosphatase ~ osteopotinin ~ osteocalcin ~ RANK -~ RANKL -~
OPGf-Type I collagenasez. % 3 o % = & FR4a ~ B 'wiz FRiR 2
MR PR EENLRS (HEIABPEZ T weRy ) kiR
R A LR VAR b G A o o RSN
it 7 A2 o mitochondrial colorimetry (MTT)4 45 2 m#2
24 B GRS BAERT P Riwre2 A58 ; MRTPCRA 47 % £ 1NOSz-
g1 @ S L ghA$53 2 foRTPCR= 7% v+ #& Alkalain
phosphatase ~ osteopotinin ~ osteocalcin ~ RANK ~ RANKL ~
OPG{r{rType I collagenasez # I o % = & & f FE%INA > 11 &
W\Ppé%}fﬁi,%:\r’\;ﬂ:lﬁ’*%.‘_ R ITE A PR
c /- 3R S liE 2 AR F R +/- (OPG-FordZ - &4 fk 4
et e VL2 £ B o
BREA B - E2E S KB RAT M e 3 bE
(2 F mreflih) 0307 5 2k o 7 IR AR b 0 BT
EFRFIALAR x5 - EBEE S RHRFRG KA -100F tapF > B4
fmre Z AT S R R RS ¢ 4% B RANKL {1 TRAP A is eng » ¥
FHE AR B A R o peh o 34 i 4 g 314 o
RANKL 1 jpc 4 i eie s 3o fis K= % > & 2 £ 22 TRAF6{-NF-Bi& i 3§
4r B X 70 OPG-Fc g EH g2 3k 4 T2 m% » H A F .f‘:m%i“giﬁf_
CRES P LR o R EREB AR T 0 R4 R T &R
A ﬁ’*ﬂﬁj’}%@“’&, I Sl ‘m”?%{ﬁ: J&R A )2 = ke P iR
AEHEFRI AP e RE o Lant v LR o
FEIE2Z 8% o gr 7 ST M .u;gd ERCE S ‘Ea

L



(4b] diode laser)

£% > H4e = F iz 2 DR EhE e Fr 2 7S B 2
ERNE A TS TN LTy SRR N
F2FE o GEd BFREHETFR B2 T &L 5 KHE T ML
ToHTARRAER] O FELHBERE Y N H pESR R T
CRIEITE LR AP ER O CIBRAFTT O FI AL
TR AR L LR @ LLLTZ g2 s ¥ RS T S 2R

’ E\“fg’ﬁ%ﬁ ¢ 7 &vif,%iﬁ_"

THETRE MRS BT wmekk s b d £ FS 4R
c el

: The perfect orthodontic therapy is based on the quickly and

stable treatment on the orthodontic teeth. The post
orthodontic teeth stability is key to success. The purpose
of this study, first year was to find a reference data of
LLD, and compare the cellular changes after the LLD. The
second year was to compare by using the achieved laser data
from 1st year and compared it with the drugs which known to
promote the osteoblast proliferation. The third year was
done animal study, to find if the animal study can prove
the effect of LLD.

Material and methods: In the first year, the LLD on
osteoblast cell line was investigated by MIT proliferation
method and western bolt method to find an osteoblast
markers expression. The second year was using the LLD
reference data on cell line. The OPF-Fc drug was applied
on cell too. The proliferation and osteogenic markers
expression was detecte by the MTT and western blot
analysis. The third year, rat were wearing on NiTi coil
spring on the incisors and molars with different time
intervals added the LLD and sacrified. The tissue block
were take out and sent to pathological examination. The
glass slide were detected by the osteogenic markers of
osteoblasts on sample. All the experiment data were used
the statistical method to compare the difference of groups.
Results: From the first year, the cellular proliferation
was higher in the LLD treated group. The osteogenic markers
expression of cell was higher in experimental group. The
LLD condition was b J from diode laser. IN second year,
under the 100 Pas, the LLD treated cell line can increase
the TRAP secretion with elevating the RANKL marker. But in
adding OPG-Fc on cell gorup, the osteogenic markers did not
show statistic significant difference. The third year,
animal study showed mesial side of the molar’ s alveolar
bone with increased amount of osteoblast than no LLD group.
The tension side of molar’ s alveolar bone showed
increasing number of osteoblast but without statistic
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difference to control group.

Conclusion : To increase the stability after orthodontic
tooth movement, the low level dose laser can help on it. It
1s proved that LLD can increase the proliferation of bone
cell and induce osteogenic markers expression. The LLD can
increase the stability of orthodontic tooth. Further study
can be applied the present results to the human clinical
trial.

relapse, diode laser, cell line osteogenic markers,
stability
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Abstract

Key words: relapse, diode laser, cell line osteogenic markers, stability

The perfect orthodontic therapy is based on the quickly and stable treatment on the orthodontic teeth. The post
orthodontic teeth stability is key to success. Many orthodontists are trying to use many kinds of appliance or
methods to improve or protect the orthodontic outcome. It has became an important issue on how to retain
the orthodontic teeth stability. In the past, our lab has found low level dose (LLD) diode laser can promote the
cellular proliferation and decrease the inflammation to improve the healing. There are researches talked about
the 1s scant of literature talked about the LLD can accelerate the orthodontic teeth movement, but there is
scant of literature discussed on the stability of orthodontic teeth. The purpose of this study, first year was to
find a reference data of LLD, and compare the cellular changes after the LLD. The second year was to
compare by using the achieved laser data from 1% year and compared it with the drugs which known to
promote the osteoblast proliferation. The third year was done animal study, to find if the animal study can
prove the effect of LLD.

Material and methods: In the first year, the LLD on osteoblast cell line was investigated by MTT proliferation
method and western bolt method to find an osteoblast markers expression. The second year was using the
LLD reference data on cell line. The OPF-Fc drug was applied on cell too. The proliferation and osteogenic
markers expression was detecte by the MTT and western blot analysis. The third year, rat were wearing on
NiTi coil spring on the incisors and molars with different time intervals added the LLD and sacrified. The
tissue block were take out and sent to pathological examination. The glass slide were detected by the
osteogenic markers of osteoblasts on sample. All the experiment data were used the statistical method to
compare the difference of groups.

Results: From the first year, the cellular proliferation was higher in the LLD treated group. The osteogenic
markers expression of cell was higher in experimental group. The LLD condition was 5 J from diode laser.
IN second year, under the 100 Pas, the LLD treated cell line can increase the TRAP secretion with elevating
the RANKL marker. But in adding OPG-Fc on cell gorup, the osteogenic markers did not show statistic
significant difference. The third year, animal study showed mesial side of the molar’s alveolar bone with
increased amount of osteoblast than no LLD group. The tension side of molar’s alveolar bone showed

increasing number of osteoblast but without statistic difference to control group.



Conclusion : To increase the stability after orthodontic tooth movement, the low level dose laser can help on
it. It is proved that LLD can increase the proliferation of bone cell and induce osteogenic markers expression.
The LLD can increase the stability of orthodontic tooth. Further study can be applied the present results to the

human clinical trial.
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Table 1. the groups of the animal study.

Group Spring OPG-Fc LLLD
A + + +
B + + -
C + - +
D + - -




Figure 1. the intermolar distance changes in different groups. The 7 day’s,14 days 21 days and 42 days

grourps result seems showed no statistical difference among the group.
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Figure 2. Micro-focus computed tomography data showing bone volume fraction (BVF) and tissue density.

Each value in different graphs represents the mean + SD.
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ABSTRACT

Objectives: Little is known about the effects of tensile forces on osteoclastogenesis by human monocyte in the absence of
mechanosensitive cells, including osteoblasts and fibroblasts. In this study we consider the effects of tensile force on
osteoclastogenesis in human monocytes.

Methods: First, the marcophange cells were treated with RANKL to promote osteoclastgenesis. Then, cathepsin K expression and
secretion were examined. The RANKL and the formation of osteoclasts during the osteoclast differentiation process under continual
tensile stress were evaluated by western blot.

Results: It was found that < -100 kPa induces RANKL-enhanced TRAP activity in a dose-dependent manner. Furthermore, an
increased tensile force raises the expression and secretion of cathepsin K elevated by RANKL, and is concurrent with the increase
of TRAF6 induction and NF-kB activation. Overall, the current report demonstrates that tensile force reinforces RANKL-induced
osteoclastogenesis by retarding osteoclast differentiation. The tensile force is able to modify every cell through dose-dependent in
vitro RANKL-mediated osteoclastogenesis, affecting the fusion of

preosteoclasts, and function of osteoclasts. However, tensile force increased TRAF6 expression.

Conclusions: These results are in vitro findings and were gained under a condition of tensile force, the current results help us to
better understand the cellular roles of human macrophage cell populations in osteoclastogenesis as well as in alveolar bone

remodeling when there is tensile stress.
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