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Effect of low level laser therapy on orthodontic movement in human
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Background and Aims: Lasers with different characteristics have been used to stimulate orthodontic tooth
movement. Considering the contradictory findings in this regard, this study was designed to assess the effect of
low level laser therapy (LLLT) on the rate of orthodontic tooth movement.

Materials and Methods: In this randomized clinical trial study, 12 patients (4 boys and 8 girls; average age:16.9
+ 3.4) with extracted upper first premolars and required canine retraction into extraction site were included. While
in both sides canines were retracted by NiTi coil spring, one side was exposed to GaAlAs laser (890 nm). LLLT
was done (on the buccal and palatal mucosa by slow movement of probe) at the beginning of the first month.
Impression and cast fabrication performed at the beginning of retraction, one and two months later. The amount of
retraction on the cast was measured with the aid of a reference plaque fabricated on the rogae using a digital
caliper. Data were analyzed using paired sample T-test and one-sample Kolmogorov-Simirnov test.

Results: There was no significant difference in the amounts of canine movement between laser exposed and
control sides (P>0.05).

Conclusion: The energy dose of laser used in this study (72 J per each tooth) was not appropriate for increasing
dental movement.

Key Words: Low level laser; Tooth movement; Therapy; Orthodontic

Journal of Dental Medicine-Tehran University of Medical Sciences 2011;24(3):156-164

S

I3 ialojl 380 cilisee laasetio b )3 65165 lalllas > s Sizisgi)) OS> liee gy y3a) (050 Syl )y Cn 1BAD g dipe
Sasagiyl OS> e g9y 2 ol oS 3 b (LLLI) Low level laser b L ys )ul; aalllas oyl ool Cawd 4y uablie bl 4 dn g b .ol a3
W) =Y uLAAAJ‘ 5 u.;‘.ﬁ.)

buwg 468 ol Cuow 9 &S Jb > sl Extraction glad 4 (0l Retraction & jlo g g ol odudS widgiyl yloyd Cqa
IS5 4 JBYL 9 JBL ble g9y ) LLLT .35 51,8 A+ nm gge Job L GaAlAs ) b loyd Cod cuanw K el o ¢Sy, NiTi coil spring
2 OB ) Ol 6Seiail b plonl dm olo 93 5 Sy g (S 5y Sl 53 S dtd g (S AB 5 85 S0 S 5y Sl olo 3 (g ply] 28 >

YEV soly = 3,5 Y8 Soh = Slals dl ol ol — e 1 L5 1 Jghame e t
majidm2009 @ gmail.com : s xS SLis < AVY-YVIVFVS 10l

VoF



https://journals.tums.ac.ir/jdm/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

OHKed 5 Sauwe meild doto duw 8D

ol 3 Sl Sengsyl <8 > gqy » Low level laser b loys y5b o)y

slggeil J ey Ul gl 285 plnl Jizmd pudsS by By apl gy pooad ale Gy S SeS Ly cuS )

. odlazwl Paired sample T-test 3 One-sample Kolmogorov-Simirnov

(P>+/+0) 3155 ()l S Cuows g 50 Caoms 33 il 13 €S o e o (63 sime SIS et adlllas ol sAAL

o a8 s yiolial gl wolie o5 ()l o gl YV T dalllas cpl g3 &by )18 & j5d (65,00 590 &S ol (LS addllas oyl 5l ol gubs :6)54’.‘93

(A) &S oo S5 o8 S gl

228 5 (V) Sl Seps pemer 65 sty
SR TS SR JONRE P N IR RT (N RO X
3 pgzed 0)lse b oy opl Ll cusl wi S 15 el
o2ilse 9 (PGEy 35 f1 p) ade) wad Jldod o (g
‘.g. 9 ) o\)‘m (\ 9 Yo (OH)TDV 9 PTH Ly))" ).:I ))) M
ol Sleyd @l sl el Gae SYb eslitul 4 jls
S s Gl sboby olye 4 laghy; ol ce
Llaid )55 1,8 eolawl 5y90 (Jld

Biostimulatory gl & dag5 b 13,5 s ddlles pl 3o
9 5 b pldll gpus 3 Logad (55 oS (slaid 2 4 paeic
VONF) 255 odlaiwl 3)0 S g awsdgsyl yo Sld Sy m s

oMl S5l g (S aidy 40 &S 5l ol lies oles
2 op dlse lzge Job ol cle 4 ol ord e |,
0L o L;Lg,» 5 (Subcellular element) Jow cov i
—olh gldske n AU e & Ghee @ wile
ol ol dacioMigtionw  dacuwdig b dacuwdsiinl
030,5 oanline Biostimulatory id b Jolw plo g (LacuwsSH)
o]

YU UG 4 Jolw S0 i@ odaie gt g OYlRe )
obey Bl 5 Jolo log puddplio 3 (41002 1) ATP 3,
0> S Lasuie (silw (uFgn ¢ (DNA) Coding gene (0,5
9 Bone formation |5 bjy) cpl 48" b eols L5 4 (VW-)9)
@ Oiren g o3 Gl GRS Ceow 3 1) sk (gmliidyn
IS5 ol 4 g (V) aolidl o )lid o 5o oS gl sluss

oy

Sagiy) Gloys (3> €S > 10)lg o5 55 10 jlg AAS

Qe /YN Ol al e/ 5IYY ey Mol A4/ ¥/ ;g

dodio

Ygoan (Jlo ¥ B Y 22 3) uidgiy] slagleys (92 (Vsb
Sy pae J 3l pam 3 g 25 e plhlew (Sud coge
oM SYsb cnl pogMe Al oo (sl slagled 4 (lew
dyy) Jb Ggmen so)ls cage BB wideh)l lagley
D)5 o Jags s g laliy sl aid deunlSy o Saws
8l oo (ouidg)l e lagtle Sl Gleys 093 Jsbo (13,5 0bsS

§ slinad o b o5 b e el slocss,
Torque 5 Tip Jlel b a5 uib o Preadjusted  slapiww
oligS 1y oy awgyp Shs wlipys b lojed balus Cgllas
oaals b Wyl aw Self-ligation (sbapiuw (picrod LS 0
denge sl ybsy | abled @ 1) awidesyl IS ,> Friction
Jleel b & cuwl NiTi gla Coil NiTi slapmo 3| oslitwl 53
Sl Bles cgp gyl 0gMe Continious light (slag,s
23 o hals |y wad sl Force

@ guol 5D S Al s wing)| slaloy 3 a8 bl )
Sgo 2,50 Sl Siddgey coge &5 Siing)l slagy
S S @ Caa 3 QI BT Sladle 3 0y
dor el 4B S plonl gl Sidsger; p 586 Bk )
(¥¥) PTH (V) paMliwgy sl (odlge Gy
Josgll Sl Glybl )3 (A) opundS gzl ¢ (8-V) Y 4 YO (OH)(Dy
P RANKL 9y ioliol b | acawMS siiwl (oluled Comw oS
$9) 3 et 58 ) budbsizal 5 oliiul 3o o oo
Ol Olidod iomen 3,5 o (S gl o (e (sla S5k
Slaws ilidl y ogMe V5 YO (OHNDy (5,5 45 cuwl o2l
cole cus 1) i ggse slajlg Sl Jlasl dacasMS gzl


https://journals.tums.ac.ir/jdm/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

Ol Sleyd e bling loss 5 (Sbj pole ol ( Sib 35l dloes

Som 9 b 00l s g hlew (sl adlles o S 0s Jolye s S
2005 oS5 ol ylow bwgs alalST asbicols, o

g Aligning dbs o hles cpl 0 bl juass 1 am
sl bg, slae Align 5 Level alsye .03,5 5] Levelling
W8S Cygeo o0V g +[VF Jad &y Niti glapmw 59, 2 &)

Retraction [Leveling o Aligning al>,s LL I o
ol il Glapas g9 32 Bjgiensd I e S5 4 bapyslS
K5 Jae g w8 slagluy gl Offset (gl a5 +/+VF
JssS Gy Jol sleyse s Juje Cuows > Omega loop
55 G o 7 9 0 (lagluis pslate ol 40,5 Sl g Sl
LA eato oo 4 Ligature wire lawgs

<y Jlowsl (g9, (YY) Fields g Proffit aSi) 4 4595 b
G ae Bl oS aslb o p)5 V0=V o |y o8 Jbiwyd Sliding
A-Niti ¢laSpring ¢ 33,5 0 SKhol pade Bpo o 5,5 Ve-
G Slp ey e L g e
hoadles 0 (YY) wS o Je! Extraction glas
cod 51 &S wb ool Light (sl Nitinol closed coil spring
S o Jlesl V04 8T (6935 508 )8 Canlio S

Sl sree A gle Coil jl woxjle 8,8l 5b
Sy o o VY o Coil 3l g o dio YY 5l eSS slalad
23,8 oolaiwl (e e YY-YP)lie cpl 5l Lio (slalad
9 yo oo VY g yio Lo A Jsb b edlatwl 5y50 sla Coil spring
Hook & gl Eyelet g 034 (o o +/VY) gl /o ¥+ S5l Jlas
Gy 20)8 Juate YU S8 gl Jae oyliid i Hook g (il8” ST,
& ply z,l & Ligature wire b ol opl (6lS <S> sloal,
Oy Cuows 93 43 Ligature wire g5y 45 S uate (6459
$9) I)m ol odwl puw &S A5 okl (gl Ligature .asb
Coa gy 0dge Ko oSy G e W 39
g ool Hook o (syuin bad & gew 0 gjledylbivl
Jobo Ligature wire LG ;1 edlawl b gy 3950 Jso A1 Hook
W0)8 LSy Cuows 93 50 Coil o ouis’

ol sl 68 I o 5 Retraction ggpi b (jlojen

Biostimulatory >,,IS" ¢ly (ly5)5d odd duogi (slaoyed b 5

Ed diwd Js Gl alfs o &S ) olhdwgy den
Loled g0
929 5y disej 3 45 (o3bj saBliil 4 a5 b Jlb ol b
o) 2 g 05 i) G b ey adlbe ol s o)l
9 oo Db oy et g sl > Seag )] G e
e Jwdgp slagley jd a8 weSl) i) (b gl (sl e
Sl o Ciliee (23 53 93,5 (0 )13 03lisl 3)90 Ll s
Sy Olie 59y 3 (Wb pm (b j9> Cunl Sogliste gl
OlF o5 o3 3l Galiie 90 Job 9 59> Bk cnl B 2 (Sl
s 4 &S gl 0y93 9 j9 (See 2> B g 35 B igeil 39

D3)5 gy sl $S05 Jlay]

™ot U¥9)

¢o ;| (Interventional) (sldblie i a4 dddllas )
g (Sij pole olRuily (Sisj M) aneS 3 b olojlylS
WAYYY-2ENY 08T L wwwiretir colw ;0 5 oy Wb @
hlew buwg @bl abegls, pp iagh (il 5,5
b Lol g JuoSS cdslllas oaiS Sy

Split mouth S & Sablie Jolse yialS cus s>
A plosil G (lod (695 3 55 G slaoyed ples
asllae D)l Dy Ceoww 93 o > YU JolJsey (slaplis auiS
W

wwdghyl oy 4 eaiS Al Jlop VWY oadles )
A g oy ¥ Jold olies (b pole oKl (Sbjolain aslisly
ash (VALY 6Ske L) Jlo YO 9 W o b & 580
d)‘.)uo =% u»lwl » LQ(»] st.)y)l OLo).) C)Jo AW ul.’?bél
ol 35l 5 3 B (g 5 OPG (s iagllis 31,55
YU Jol Jgop slaylis Extraction b ol yes <ol wsdgs,l oyleys
b oag,s b)m Crowding JSuie gMol a4 Cuw 90 jb 50
L;l.:ac,«f\ﬁ 5 ealal b Ql)l"eﬁ Qg.l Oleyd g U.IL\JJ 059592

VOA


https://journals.tums.ac.ir/jdm/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

OHKed 5 Sawe meild doto duw 8D

bl 5 Sl Sedgi)) <S> gy 5 Low level laser b jloys ysb oy

JS oad Jloel 59y (3o ks 51 Coil spring suse (6,10l
53 30 Soluo slo Jsb & Ligature wire jl oslasuwl b [ 5 b
¥ )90 & sl Retraction yuws .c8)8 518 (iudS Cod Cuow
DR A ¥l g <l deldl 5 daome (il e 500 (glatan
Wire zgp 5l Guy g 23,5 dileo slon (0S5, 61 51 azim A)
S Sl & a5 A ad e VL G 51 S0 B S,
oxle (Bl (sbad e iS5, slaan ¥ oysd SOl am olylews
b adlas 5l pgd aan ¥ 0 jlow cpl @ 3ol Hla Caows S5 0
8 Do g S 59y 1 S pS0jlNl g W3S
by Sy s 0955

o aan A 9 ¥ 4 Retraction glasl jd o as (slacs
wasedio il g9y p S Sho Bl g gl (gl 5 WD 5
4 By a0l 0 (LT SNl o adsl cuS (5 p 05
9 Sldgn ) JEVL B9y 55550 Coond Laid a5 0 aidler (5920
Sy Bl e /A o b S g9y 2 8y Slapes
(1 JS8) a53.5 )3 L ST

amiydy S - JSS

L1 3 Sharp S5 4 b as odples )9y muw ()5 sl

G 93 2 JId G639 (85 Gl6d o 4ol )3 i) e
O3 (S 55 ol 55038 el (U3 5 2 o o)
Stee @l 9 Mok sl (g g9y p S g 48 Lo (8
b s oaiS (ST M sy 2 ol ozl 5 cuS 59y 0 plS

D JyS gdm sbews 9y p SN 38> slbail

ATANS

Latin 5 Job 5 G o3 5 b & Jlinge slagle 0
LB S g el YA u,yd Juolsd

ol&wd wdlatl 550 oKy 9 GaAlAS 3] wdlaiwl 5y90 554
A nm il zee Job g (dwgy jeuiS cilw) Mustang
el B o b ol b gg g Ao W] Peak power
S92 29290 sy bwgi andl plg5 Glow a (lp andl B0
4 ol olSed (g el 4 drgi L BS 8 g0l )50 ol
23)5 dplre 5 JS3
Sg=Peak lgix b sliggx il 5=As Wx¥x) o =ax¥s s o= /- FAW
2055 duloxe 0 g AlB )3 olKiwd (29,3 (5l 4 3 4

Gipl=olgx floy= /[ FAW x5+ S=Y/A]

G b G )3 (5 s Ay (295 53 53 B 00
285 Oy L

& J5Vl 5 JSl oo | G5 iy ool U CES 4o
P ad b wles ;> ol%aws Head pl)] e8> IS5 4 g alSlis JSKo
adyy JUgyS 4o > &5 (6529 & )5 Cjge adyy Jsb plod
oMb adlal cde 4 JS) das (3 g (4B FY 29an) ¥ T dgas
Do (4B AY 3g0) ¥ T dgds cdrdl 3905 jialS 5 ylosciw] ol
3330 5 05 )3 DRV T lie 4 0l 5 G 53,3 legooma
5 L 5 b o gl 4Sa) &t b 5 <88 5 ool
odul (65) Aty waily colus ) em’ Sgds iy, UYL
590 0 ol elaoyed (pl 4l 4 as gl g £ J/em' To,.\> ol
(450w slastin) jo 53 o alols 4y 1503 0)93 B 5 (335 ) g9
Job 53 3 o sl odlaal )50 )3 (S5l Gl )5 90
Dy VY T 250 13 0590

S 2 ogels S 2 U558 (o0 olog L 5 390 53
St cou ] el b ed)S LE okl 3yee lylew JyuS
23655 )13 gedly

g o8l ol 5 Sadogus, Jolyo b sl & sl §
d90 Jub 0)bgd i aw Sl idg) Sloj Jolsd bl ) (uidgs)]
dxy &an ¥ lilogs ecul atin ¥ ojbgd (giludled Jlogtl plej 5 (YY)
5 Wire zg> 3l L g 0000)5 ailes I>4% Retraction Egyss ]

S8 as a4y YU <SGl sasme LB S (o 5l Coil spring


https://journals.tums.ac.ir/jdm/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

Ol Sleyd e bling loss 5 (Sbj pole ol ( Sib 35l dloes

LLL U 4,3 eae b loyd cums 0 Jol oo (b (p0l8 laid &8 pa a0 (Sl dunylBo —Y Joaa

Joro Bl (e o) Silee Slans
AL \TAN: VY LLL L oloy cov cuomw jd Jgl olo jo o35 ol <8 > 50
«[OA Voo WY IS Cannws 53 ol olo y3 (p0lS iy <S> l5se

LLL U lo)3 pas b (loyd o 12 0lo 93 (b (38 (ld S8 5o (150 (650ke dum e =Y Jgua

Jero Bl (o) pilbe sl
NG /- ) LLL L oloys cot Cuomw jd olo g3 (b o308 ol <8 > l5ue
N \la% A IS Cuom 2 0lo 93 (o 0lS iy e8> 50

oMl 3)90 593 (39 Jlad (o o ke B wl ) el

2 cdadbre b i (s sl Sl gl Exposure

0222 B 5 1B kil 3,50 0058 Jas 5 sl Lo 53 i
9 555 o sl oS o Sl alog

ool pg 5 Jgl oo 33 < (lin 41 bgrye (slaosls Tuleg

o e A ;U1 One-sample Kolmogorov-Simirnov Y 5l

a9l 3 cas ot g 1) Jloy mjer aesls aS sly lis U]

3l50 plad 33 .25 eoliiwl dslllas -yl > Paired sample T-test

azdly

¥l ae ghlew 51 (S5 50 008 eS8 b 3adnd 0 jlew VY
o Sl sl cnl g oxile (Bl (o8 (SLAS Cons Sy 5> i
Jolo 93 3 &8> i ggoome (s g pod ol 3 C8 > (e
Jol oo ;0 c8 > 50 4 bgsye (slaodls add o ud Bis aslllas
3,5 duwle diges pl (sly

Ol an 9V g o Jol aiia ¥ > <S> e (o)
Caol o 0y LS Y Jad> 0 0 atam A b o oS IS
Oloy> e 3 pgd 9 Jgl olo (bl 3 €8> (liee (Sle dunlie
ol 5ab 030> LS Y jloses 53 43 b loyd pae |y

Jololo o ol luis <8 o line i ya a0l )l ol
Ceans 3 (P=+/V1R) 0lo ¥ ggazme § (P=+/FF) pgs (P=-/YA0)
Mo gme BByl Lol gy JiS Cuows jl i LLL b oy cow

YW

S8 > Gl (550l 0920
Jas @ b 155 Jujo o oles e 5 (555 o s
oauie log pp pd CwS dw 59y p Cuew 93 (I
Best cdls )5 gl consS 69y p ot 4l (LTS 5,5
o1 00ptS bad Uil 5 8,5 )5 pow g pod (elacenS (g, fit
P e 4y 5 cunS S 0 gl ol b S o) 2
CuS S5y S e $pS)lE ple Cyge S S
2SN 58 oud & 28 w5 g B (Al sl
21y o5 ol Gl b 0 03,8 Lokt | o) Cnidy S
e ol &l i e S e & By anl 5555
by wiydy Wire s adew dols 5,5 1,8 sdlitul 3)50
S9y 3 088 Jbje aw 59y p 0ad pasuie Al U gu)y 65550
€83 b Juoms (S bawgi G 93 32 )3 pgw g pod (Jgl oS
222V 5 ) cuS Aol M g ub (5 uSo3ll e duo /0
5 ol OB 5 Cunss atan ¥ 0 S line lais 4 Cuows
gain A B)b e8> I i Gl 4 G 2 Y ) CS
PS> Gl Gleis 4 G 2 DY 9 ¥ CaS ) alols OS]
2 g B 93 bwg g pSoilil )T Al ped aan ¥ b
o s S0}l oy (oo sime OS] o 05 sl iglie elaylo;
ol pas we e pod aan ¥ j0 (g,S05lul (P44 0) ais cél
P LT aS 59 ooly s U d,5 Oygo e ol 4 pgd olo ,d 3
Il Sl cpl o3 bawgs Jgl ole )3 €8> (e s )90
pae b yud Gy 40 a5 20 0 LS j5 g s b og Saled
Ny 6T Late e 3 U oyl ol 2 €5 e et
Ol €8> Gliwe Gl JSS 4 ]y 355 dwolo > oS il ol

\5e


https://journals.tums.ac.ir/jdm/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

OHKed 5 Sauwe meild doto duw 8D

ol 3 Sl Sengsyl <8 > gqy » Low level laser b loys y5b o)y

Sy & ilodges duogi Luddsy | xSl can 1y 3 5l el
WS Gl e m

zse Job L GaAlAs ,3J il (YA) oK g Cruz adles ;>
oili8l gl LLL b loyd a8 ab ooly lis ¢ A ool YA+ nm
el adlae pl il cwle plusl 0 Sl S s
s JSS py 5 00 odlatwl S iS5, (¢l Rectangular
s Coil spring ;I o0 pl ;0 e odd yodswy Friction
)‘J.g.l,: oo & Job Oi B9y SRS (mod 4 g 04 ozl ol
OlS > sl dies glgel 5l ol adlllas M3y 598 adlllas )3 D40
E@J&;’;@u@l}amb&wqggbsmaawlglm
LB Oygo (fgen

L GaAlAs ,3J ;I (V) ol ,Ken 5 Limpanichkul adllas ;5
Al b e Cgles s g b odliiel AP M zge Jsb
Cae adlas ol o ol Ui LLLT 3l eolaiel o e8> oliee
szl Bgy sl 5 L ST M I sl adllas alie (¢ pSojll
J9) 4w 9\” AR L_;Lb)s) 2 axlllao U"‘ PN )).J u-u)l) dw.ll Ll 00
Saito cldlles s 4l 4 dag b a5 «d)S &ygo ole o SLL
Ol 2 b Vlazsl LY slajg, o A (V) oS
S 4 &S w85 Cjao oy dw e & kb 5o b o)l S

b 3 S0 9890 51 (1) e g Seifi adllae 1>
gy Job L KLOr j30 (o 9 AD: nm 50 Jobo L Optodan
Optodan il cod 09,5 43 (655 e 03,5 oalaiwl £Y+ nm
2 il aS ol Lt adlllae ol g YV T KLOy 09,5 10 s AN T
50 adllas cpl o am o ialS ) Sl S s e 53 £45 90
£ 5 Jol Jge Olee dhold (5pSojlail s Jgl Jge S ol
p9d b oo lojen cSy> S5l 4 g Cusl 6035 jasuie
Gl o 48 )5 130> gl ad B lewgs

Job L GaAlAs ,3J 5l (¥Y) ol,Ken  Youssef aslllas 5o
O S e a8 ol i gl 5 b eslatwl A+ M zae
b o GBI LLLT 3 )8 lawgs Judio 9 MoiSle jo 0lS

Job L GaAlAs 3 51 (YY) o) Ken 4 Fugita adles j»

adpe v il (g5l 590 b edlanel Rat j» AVe nm gzge

\t4l

3.0

I
o

N
=}
=

o

o
&

720 uLmlo‘ JB»QCLSP OI}:A

N= 11 11 11 11

Jolole 3 53 Coos Jglole 3 S Crnwpgs obe bl 3 Coos pgd olo bl J )5 e

o bl 5 gl olo bl 13 S8 (jme e dumalis ) f3g03
3 Lok pae b loyd Cows 4 090

S5 4l g oy

Iy Sl e8> g oS 3 o Ken 5 Zhu ddllae yolsl
Bdwwy (holidie ls @ 35 LKoo Sun (YY) 2o yiul3dl
g A pbsl B ey x glil ke anll (YY)
Ceows 0)lg0n) 8,55 &y90 Sums 956 4 ol Randomization
9 Kim dallae 3 (10,5 Glsasl Lol cod 0g)5 laie a4y Couly
391 00 odlatwl (GaAIAS) Lol asllas i i) 5l &8 o)
A5 plol Rat (g9 5 590 YY/A J/em' d9de il IS 590 (YY)
Cuows 9 50 > Wl s e Jlas 51 gyl xe MBSz 4
He- )5J b ol 50 (Y0) o) 5en 5 Sun dasllas .050,55 ssalin
olPl o555 JWogn <l )5 1) TGF-B 59y xly o Ne
o Randomization § o3¢ Jlgo> 3o addlhe ol 45,5 wmd
sl 0392 Flite )3 35 o 53 5 292 48,55 & g0 oo

zse Job b GaAlAs i) (YF) o) Ken 5 Saito adlas ;o
P b gley as oy lis 5 )8 )8 eoldtwl 3y5e yiegil AV
adllas opl &l WS mpus 1y olesin] Wy Wl o Jlgte lads
Zlgel 51 (YY) Cal 0as 035 pb )] 51 o Graber QUS> oS pine
Oljee Rat So o ain 4y angi by g 03,5 odlaiiw] adllae (gl tieo
ol bl 039 pusls adlllas 1 iyl (AYFT) b 540 IS

s 5 Conl logcil cale p il wl Sl adllas ol b


https://journals.tums.ac.ir/jdm/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

Ol Sleyd e bling loss 5 (Sbj pole ol ( Sib 35l dloes

Oglaste Coobusd dime 4 I8 Gladss 5l S g o & Wi
g Jo ol b g eadi dagi aly) Gl (ply > el
ol ly ole g (g5l aily 58> liee Slg &S galel dsloe
2yl 0959 WS (6 S 05lul Bl el i

oS 333 Sl 2)50 3 (dBlize olf 5 glie sl Bk |
Sl b )3 45 wmd e bt il dny sl 0ns S3 g3
Jlid Cow > aCawMS giwl olass iol381 5 Jsl (1900 slacalled
(Y+) XS oo qupmd |y 55 OIS o LS o > BasMlygiil
» Inhibitory @lysl b 5 4 Saitee an blie 3
ol Gl S8 e a Johw el dlawly 355 &S oy S Ly 4
@ dtaly y3d Sleyd @l sl (1) e cales Sl Sl s
g0 > 9 3l (o0 ol ploj g S g Job (IS 592
el oaits asuie Jlasil Glise bl nl 5l S @

2ol e gl (5 G5l Gl v p ol adlae
30 9 Cuslodg (B e 5 S50 Clllas ) 0dd (i j93 290>
Lol ol 0ol I8 lasse il o e o 1) lesinl cuolbus
5 05 ol g9 ol o3 4B Ojpe lallls iy BN
b il g Ollllas ple 3l e (AR nm) ookt 3)50 zao Job
OSeo &5 Culy Jdd cpl 4 1) b ddllae 090 4 bxe g8 o
Jolos plo bawg 45 o3 SosS st Sy olyst col
oy 5 sl Aty ( SlSogn Jolss asle loy Salilie
S50bo Wl es )lol (yl5 e 3985 b ol b sl o oilisg
oé e 1 pols adllas 45 edlil 3)90 45 il SelS 13U pas
ol cas IS bl wdli flas 1y g b ls aS)
ogilly SudS clod )5 13,8 et g sl 4z IS o i
ekl oo 1y sy lllas ¢ ouidgi)l 13 Glg5 o555

Coyo o3 8B ool glite Sliios oS losl
Slllae 33,5 oo gty el ablize MolS' ol s S o
Gty 53 oy Sglite Cubes (5,5 s b (g%
Jsb g gl b g Sjglon 5 Seogill Ll 85 jlaips 5
Ol slive 935 ©)go 551 olise slaaiusly o bogse
@ Jib gl Cud 4 sy Sl jgy0 Ko 55 29290

A1 sl Cand & (gl Jlosiy] SR (il 5 5 (650 il

S Oyge Jlgte 59y Cam il pl g 2e OF J/em'
yYv/aa J/em' &5 awsly LN Vitro o 5 e (U pisted
Olise ol oS y3d 3 eolatwl &S oy L adllas ol Ll plodl
Gl WSlo b addllas ol andl .l odly 1581 1) Slass IS >
CrSoilsl sy 1y Jgl Yoo s e8> lime ;500 Clalllas
ot p9d Jgo Juje gaw g Jol Jge (350 Jled o bl
Interdental (sla,ud Cde 4 pgd Joo S > aSG! poud 4S 03505
oM Tip i camsy ol 3 6S0jll claiiges dnlxa |
dyg0 40 .olud aBly Bodily ¢Sy sle p & g canl s
c&5)> pron Sl (gdd=to L;Lm)yflé O\JJ) C5)> O\)’f,n =3
S Sae Job pased byl s «S5lan bl s « Seogill byl s
allae )3 &5 WS (hgiske |y GBS Mlgoe (V) g S5
)5Syl 5 (o)l duwlio daodld D¢ dluwed &) a8 b ol
bl Ll b O‘?&s“‘s Ll ol oad (gl uL..&:
GaAlAs 3J aslllee pl )5 ges Bl 1) Cuows 93 (SlSogm
Gard onglaen 5 ol g o)l (Vb Bl Sobi Gas S &Syl U
3y)5 a8 bl 5l as Gl (YY) 35yl axdl cpl gly (o5 Cls
Oloyd 9 3905 JUb 1y ploseisl omsl 35y (M9 S > gl 53 53
OB gl 3y clled ol i > Culgi o g ol 3 )3 L
Cur cwlio (WlS,8 &S pl @ asg Lo (VF) adl awisb
pols adlles 1V sl 45,0 ¥ U Y glazan Biostimulation
(V) el aol dlazin 95 SYsb Lawd oysd el y3d b
5 iz oo oSl i (55, 393 S (a5 & )3 2,50 0 oS o
S$ olod b ojd Gl pls A8 ol o 55 U )
j9> Ao 3 andl LSSl 5l 6pSsle o 3 g L L gy
&5 e &Sl Gl Jb s )3 5 08ley PDL b 4, 1) (Ses
olod b oled 3 )3 gl cand 4 5wl i @iy
2 P S U5 & (Ui 5 JIU) il o o
Gglite Cuolbus a4 gl b g b 03y S slad gaws ygloro
2 &3l ddly liee addllas cpl jo los adyy SlLbl o lescil
39a5 ol yidiy lgztin] Culbus o ddy, S (2l b oles

w85 Hlaip adyy JSogpe (2P b wles 2 G381 Ol il 92

\EY


https://journals.tums.ac.ir/jdm/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

OHKed 5 Sauwe meild doto duw 8D

ol 3 Sl Sengsyl <8 > gqy » Low level laser b loys y5b o)y

WYIEAY 2o ojlads b S plisn eaStils lidios 550 5 ol
23 Sl S ye 5l dlawy (pde Geomen Sl MDY £)50
4 S8 g S s (Sb pele olSuisly (Sbjsliss 0aSisly

wlge Jos

1- White LW. Pain and cooperation on orthodontic treatment. J
Clin Orthod. 1984;18(8):572-5.

2- Yamasaki K, Miura F, Suda T. Prostaglandin as a mediator
of bone resorption induced by experimental tooth movement in
rats. J Dent Res. 1980;59(10):1635-42.

3- Soma S, Matsumoto S, Higuchi Y, Takano-Yamamoto T,
Yamashita K, Kuriso K, et al. Local and chronic application of
PTH accelerates tooth movement in rats. J Dent Res.
2000;79(9):1717-24.

4- Soma S, Iwamoto M, Higuchi Y, Kurisu K. Effects of
continuous infusion of PTH on experimental tooth movement in
rats. ] Bone Miner Res. 1999;14(4):546-54.

5- Takano-Yamamoto T, Kawakami M, Yamashiro T. Effect of
age on the rate of tooth movement in combination with local
use of 1,25(OH)2D3 and mechanical force in the rat. J Dent
Res. 1992;71(8):1487-92.

6- Takano-Yamamoto T, Kawakami M, Kobagashi Y,
Yamashiro T, Sakuda M. The effect of local application of
1,25-dihydroxycolecalciferol on osteoclast numbers in
orthodontically treated rats. J Dent Res. 1992;71(1):53-9.

7- Collins MK, Sinclair PM. The local use of vitamin D to
increase the rate of orthodontic tooth movement. Am J Orthod
Dentofacial Orthop. 1988;94(4):278-84.

8- Hashimoto F, Kobayashi Y, Mataki S, Kobayashi K, Kato Y,
Sakai H. Administration of osteocalcin accelerates orthodontic
tooth movement induced by a closed coil spring in rats. Eur J
Orthod. 2001;23(5):535-45.

9- David JP, Neff L, Chen Y, Rincon M, Horne WC, Baron R.
A new method to isolate large numbers of rabbit osteoclasts and
osteoclast-like cells: application to the characterization of
serum response element binding proteins during osteoclast
differentiation. J] Bone Miner Res. 1998;13(11):1730-8.

10- Spadaro JA. Mechanical and electrical interactions in bone
remodeling. Bioelectromagnetics. 1997;18(3):193-202.

11- Hadjiargyrou M, Mcleod K, Ryaby JP, Rubin C.
Enhancement of fracture healing by low intensity ultrasound.
Clin Orthop Relat Res. 1998;355(suppl):s216-29.

12- Mester E, Mester AF, Mester A. The biomedical effects of
laser application. Lasers Surg Med. 1985;5(1):31-9.

13- Boulton M, Marghall J. He-Ne laser stimulation of human
fibroblast proliferation and attachment in vitro. Lasers in Life
Sci. 1986;1:125-34.

14- Van Breugel HH, Bar PR. Power density and exposure time
of He-Ne laser irradiation are more importmant than total
energy dose in photo-bimodulation of human fibroblasts in
vitro. Lasers Surg Med. 1992;12(5):528-37.

15- Turhani D, Scheriau M, Kaprel D, Benesch T, Jonke E,

VY

20,8 ploul Jlis GlS s liae g (S5 )]

Sy pole oKl Cgas Sldss )b 4 dlie ()l

&b
Bantleon HP. Pain relief by single low-level laser irradiation in
orthodontic patients undergoing fixed appliance therapy. Am J
Orthod Dentofacial Orthop. 2006;130(3):371-7.

16- Lim HM, Lew KK, Tay DK. A clinical investigation of the
efficacy of low level laser therapy in reducing orthodontic
postadjustment pain. Am J Orthod Dentofacial Orthop.
1995;108(6):614-22.

17- Tuner J, Hode L. The laser therapy handbook 1% ed.
Grangesberg (Sweden): Prima books AB; 2007.

18- Simunovic Z. Lasers in the medicine and dentistry 1* ed.
Switzerland: Locarno; 2000.

19- Moritz AF, beer F, Gohakhay K, Schoop U, Strassl M. Oral
laser application. 1* ed. Berlin: Quintessence publishing; 2006.
20- Kawasaki K, Shimizu N. Effects of low-energy laser
irradiation on bone remodeling during experimental tooth
movement in rats. Lasers Surg Med. 2000;26(3):282-91.

21- Proffit WR, Fields HW. Contemporary orthodontics. 4™ ed.
St. Louis: Mosby; 2007.

22- Zhu X, Chen Y, Sun X. A study on expression of basic
fibroblast growth factors in periodontal tissue following
orthodontic tooth movement associated with low power laser
irradiation. Hua Xi Kou Qiang Yi Xue Za Zhi. 2002;20(3):166-
8.

23- Sun X, Zhu X, Xu C, Ye N, Zhu H. Effects of low energy
laser on tooth movement and remodeling of alveolar bone in
rabbits. Hua Xi kou Qiang Yi Xue Za Zhi. 2001;19(5):290-3.
24- Kim YD, Kim SS, Kim SJ, Kwon DW, Jeon ES, Son WS.
Low-level laser irradiation facilitates fibronectin and collagen
type I turnover during tooth movement in rats. Lasers Med Sci.
2010;25(1):25-31.

25- Sun XH, Wang R, Zhang XY. Effect of He-Ne laser
irradiation on the expression of transforming growth factor beta
1 during experimental tooth movement in rabbits. Shanghai
Kou Qiang Yi Xue. 2006;15(1):52-7.

26- Saito S, Shimizu N. Stimulatory effect of low-power laser
irradiation on bone regeneration in midpalatal suture during
expansion in the rat. Am J Orthod Dentofacial Orthod.
1997;111(5):525-32.

27- Graber TM. Orthodonticts: current principles and
techniques. 4™ ed. st. Louis; Mosby: 2005.

28- Cruz DR, Kohara EK, Ribeiro MS, Wetter NU. Effects of
low-intensity laser therapy on the orthodontic movement
velocity of human teeth: a preliminary study. Laser Surg Med.
2004;35:117-20.

29- Limpanichkul W, Godfrey K, Srisuk N, Rattanayatikul C.
Effects of low-level laser therapy on the rate of orthodontic
tooth movement. Orthod Craniofac Res. 2006;9(1):38-43.


https://journals.tums.ac.ir/jdm/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

) lg ‘Y‘ b)l.o.a.d ‘Y\c 5)9.))

Ol Sleyd e bling loss 5 (Sbj pole ol ( Sib 35l dloes

30- Seifi M, Shafeei HA, Daneshdoost S, Mir M. Effects of two
types of low-level laser wave lengths (850 and 630 nm) on the
orthodontic tooth movemeats in rabbits. Lasers Med Sci.
2007;22(4):261-4.

31- Youssef M, Ashkar S, Hamade E, Gutknecht N, Lampert F,
Mir M. The effect of low-level laser therapy during orthodontic
movement: a preliminary study. Lasers Med Sci.
2008;23(1):27-33.

32- Fugita S, Yamaguchi M, Utsunomiya T, Yamamoto H,
Kasai K. Low-energy laser stimulates tooth movement velocity
via expression of RANK and RANKL. Orthod Craniafac Res.
2008;11(3):143-55.

33- Markostamos K, Akli K. The ideal force for canine
retraction. Orthod Epitheorese. 1989;1(4):191-201.

34- Hillenkamp F. Lasers in biology and medicine. 1* ed. New
York: Springer;1981.

\EY


https://journals.tums.ac.ir/jdm/article-1-62-fa.html
http://www.tcpdf.org

