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Fig 1. Dens Bio Laser. 2
Fig 2. Model fabiricated from rat. 3
Fig 3. Schmatic diagram of tooth movement appliance. 3

Fig 4. Mean tooth movement distance value during the
experimental period. 6

Fig 5. Microphotographs of the periodontal tissue of experimental group
(day 8). 7

Fig 6. Microphotographs of the periodontal tissue of the control group
(day 8). 8
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ABSTRACT

Effects of Low Energy Laser Irradiation
on Experimental Tooth Movement in Rats

Kuk-Hyun Hwang, DDS

Advisor:Prof. Kwang-Won Kim, DDS, MSD, PhD
Department of Dentistry,

Graduate School of Chosun University

Low energy laser irradiation can accelerate wound healing, differentiation of
the fibroblast and chondroblast, collagen synthesis, and neural regeneration. If
the bone remodelling could be promoted by the laser irradiation, orthodontic
treatment period would be shortened due to the increased tooth movement
rates. The purpose of this study was to investigate the effect of the low
energy laser (904nm, Ga-As) irradiation on the first molar movement in rats.

Eleven Sprague-Dawley rats were used in this study. NiTi closed coil
spring was attached to the maxillary first molar and connected to the incisor
for the application of the continuous orthodontic forces. The control group
only received mechanical activation of the molar teeth. On the other hand, the
experimental group received the same mechanical activation and was also
irradiated with low energy laser (Ga-As, 60Hz) everyday for 4 minutes. On
the 1, 5, 8, 12, and 26th day, the orthodontic appliance was removed and then
dental model was made. The tooth movement distance was measured on the
study model each day. The results were as follows:

1. The first molar receiving low energy laser(904nm, Ga-As) as well as
orthodontic forces showed much more moving rates than the control group
which only received orthodontic forces.

2. The difference of tooth movement distance between control and
experimental group was significant util 8th day but not clear from 12th
day to 26th day.

3. When the tissue samples from control group and experimental group were
compared at 8th day, there was significant difference between the two
groups. However at 26th day, no significant difference existed between
them.

Because the effect of the low energy laser was high at the early stage of

_iV_



orthodontic treatment, the use of Ga-As low energy laser could diminish the

treatment period in especially minor tooth movement.
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4]

A% 240gm A3 9 %4 Sprague-DawleyAd #WA 119}8] S AP EEZ A&

At

2] o] A1

Gallium Arsenide(Ga-As)E &2 & 904nm2

QL

&9 #olA < Dens-Bio

Laser”(TMC. Korea)Z A}43} % th(Table 1, Fig 1).

Table 1. Specification of Dens Bio Laser.

Laser medium
Wave-length
Laser-energy
Laser-type
Frequency-range

Power density

Diode (Ga-As)
904nm(Infrared)
2TmW-27TW
Pulsation
5-10,000Hz
90J/Cm?

A o} o]
A1) A

g o] A=



Table. 2 Classification of rats by day.

day number of rat
1 1
5 2
8 2

12 1

26 5

3. A olols HA A=
AE T EA HEBayer, 0.1mg/Kg)@ AU (¢4, 10mg/kg)S 1:3 v &
2 g8 24 W FAE A AT, 0.8mm 2EH G 27 gfolo] = zhzh wl A

H
o) FAg e @A individual tray® A 23 oS o 7] 914 A (Exafine”, GC
Co. Japan)E ®olA WAl LA 4E 2535+ o] QlAFAol X g7

(MG Crystal Rock®, Maruishi Gypsum Co. ]apan)a FolA wAgH

7]
|
A
ol e Aozt AE ASFE AT FAHEDES Az A tk(Fig 2). < =
g H, A SF AINFAE AW AAs7] Hste] AA 00087 AFHE A
oF AldlFA e} A2 F A AHH F e Adste] Ao Al FA
2 @4 o7 Z843 Black NiTi closed coil spring (Sentalloy® , Tomy Co.
Japan)oll AZAstAch et Al1dFAo AZH Niti closed coil springs &%
1A AZMAE o] fete] thAl FAA N AAsATE ojw AZAE NiTi closed
32 tension gaugeZ 7435t F, 5 EF FUsHA 30gmeol
4 o5 T dxAd A=E& FA ¥E
#) 2 (Ultradent® LC Block-Out Resin,
A el Fete] Aololw F AR o]

Fig 2. Model fabricated from Rat. Fig 3. Schematic Diagram of

orthodontic appliance.



4. #ol A FA}

Al WA el Ao AL EA o) Ga-As 904nm AZ2 @lo] 4= o}
9ol Amm2e] F2A} Yoz H°‘ A%4 2TmW, 60Hz= ZALste) ol
N

o] 49 power density® 2.7]/CmE ZA3FATE olw] = 4o H= Al1d
h=s

T Jo
o JlN'

=
=
=

T A= #HolA 7t 2AEA FEE AR ot #AF ol < 7tslow
g o] 2] ZAF Aol WA PrxdS 98 AW (10mg/kg)S Fo3tFth o
Z3e AHEY YolAHE FAE A ¥l Black NiTi closed coil springl & Y
g wAENSE Tet A olF WA EoA BT Fdd FAxAS AT K
A AEE FEetAT

wAHS HL3 F 1Y, 59, 8Y, 129, 26U 7zt WMAZS FHAPAZ T Ao}

A} % A EAL Azt Bd o

¥ 7AW (TM510 176-812

Mitutoyo Co. Japan)Z o] &3to] Aol A1t} A2+ Alole] AgE =
Aotttk o] F Aotols A AR Mol Az A
o)

A AZg P el A olapole] 7
e} Aofol% Fo| Aokt A umate] et AlnrAe] AAH o]
Aelg gastn e dzed ofF ALE v wshech

AZo ABRAFS Sl 2909 HAAA7E 2bz) 2384 X opatol o] AP E A

of g F Abgte] wE Fog Aolrt de=A TAAR 4

&l A Dahlberg’'s formulag o] &3le] EAsA. G4

Ay e HotolF AT Aol RFJAH L paired AtestE o] F
o:

d

i

Yd
2n

(d:differance of result, n'number of sample which was measured again and

Dahlberg’s formula : Me =

again)
6. =284l
A 847 26¥0 A4S A5 WANE TBHFRILAHOZ IJAYAZ F 4%

paraformaldehydeo]l A A 712 10% EDTA + 1% paraformaldehydeo] 2 3]A]
Ak, o]F GFE GFAIA paraffind] EwjEta, 6m FAR 94 WFoR
AHS Azetdth. H-EGAM S Aldistal #edn AdelA =245 @3t



=
ZAARZEO] =4 9 2k Wilkse &t}
[e]

B9 dwF g4 Adsa.
T As 2AARY FAF Aolt flE

1. Z2ApARES] A okolig AR Aol U oA
Q S
Ao 2 Ve t(Table 3). 181 A=

o 3+ Dahlberg’s formula®] W& FAXEX A A=H= AF5T g 5
Fo] A tH(Table 4).
Table 3. Multi-variative Analysis between investigator
Method of analysis level of significance
Lamda of Wilks 0.378
p<0.05
Table 4. Method error by investigator
irradiation(mm) non-irradiation(mm)
pre-loading 0.0289788 0.268428
post-loading 0.0609116 0.042373
2. A8 gzt A ololEs Aol vl
AEFEY @x ¥ Xolols Age ol ZH(Table 5). Ad+ T
o] XHotolFm A HTHE Al wEl =xE FAS AR (Fig 6). 1 A
AADozZ Aol gzt vl Hole]ls A7t & AL FAT & A
A Zbo w2 Hofolx Aol W] paired A testE HFE A 54U, 8Y 26U
APE EE Abelol frol @

Aol 7k gl Aoz A H AT (Fig 4).
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Table 5. Mean tooth movement value of maxillary 1st molar

day rat tooth movement

irradiation(mm) non-irradiation(mm) difference(mm)

1 1 0.155 0.062 0.093
5 5-1 0.338 0.215 0.123
5-2 0.328 0.193 0.135
8 8-1 0.751 0.183 0.568
8-2 0.787 0.207 0.580
12 12 0.968 0.528 0.440
26-1 1.385 0.830 0.555
26-2 1.185 1.005 0.180
26 26-3 1.365 0.898 0.467
26-4 1.415 0.865 0.550
26-5 1.320 1.018 0.302
1.65 f + Irradiation group
= Non-irradiation group
1.35 §
FRRRLE
§
el
g 075 |
&
g 055 |
0.35 |
0.15 [

-0.06 123 456 7 8 9101112131415161718192021 2223 242526272829
Experimental period {days)

Fig 4. Mean tooth movement distance value during the experimental period.
*: p<0.05
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Ay 899 Ao 27 (Fig bAoA AFZolA= RopAZHo 4229 #
Fo Ao AmEFig 5B)o] 2 e
6A)I A= Aol Hld SN @43 Ax =]
AH(Fig 6B). 12l AF 2644 A7 gz RE(Fig NDollA =
o] 24 274 849 x4 Fi wel 2 Ao} fle

Fig 5. Microphotographs of the periodontal tissue of experimental group (day
8). H-E stain. A, Distal root of the maxillary 1st molar (X 40). arrow
indicates the direction of tooth movement. B, Tension side (X 200).

elongated periodontal fiber perpendicular to the tooth long axis.



Fig 6. Microphotographs of the periodontal tissue of the control group (day
18). H-E stain. A, Distal root of the maxillary 1st molar (X 40). B, Tension
side (X 200). Periodontal fiber arrangement was not distinct.

Fig 7. Microphotographs of the periodontal tissue of the both group (day 26).
H-E stain. A, Experimental group. root of the maxillary 1st molar (X 40). B,
Control group. root of the maxillary 1st molar (X 40). arrow indicates the
root resorption
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