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The effect of medication on the rate of orthodontic tooth movement
(Part 2: Mediators and other drugs)
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Molecules produced in various diseased tissues or drugs and nutrients consumed regularly by patients, can reach the
mechanically stressed paradental tissues through the circulation and interact with local target cells. The combined effect
of mechanical forces and one or more of these agents may be inhibitory, additive or synergistic. The aim of this review
was to outline the mechanisms of action and effects of some commonly used drugs on tissue remodeling and
Orthodontic Tooth Movement (OTM). A review on the effects of medications and dietary supplements on the rate of
experimental tooth movement was performed using Cochrane library, Embase and Medline (1980-2013). 63 articles
were included in the review. 34 of them related to the effects of hormones and analgesics were evaluated in the first part
of this review. The rest of them (29 articles) were evaluated in the current review, but their interpretation was hindered
by the variability in experimental design, magnitude of force applied during tooth movement and medication regimens.
Vitamin D; might enhance the pace of tooth movement, but dietary calcium and fluorides appear to reduce the rate of
OTM. Bisphosphonates (BPNs) are considered to have marked inhibitory effects on the rate of tooth movement.
Nicotine and nitric oxide might effectively increase the speed of OTM. All drugs reviewed had therapeutic effects, as
well as side effects, that may influence the cells targeted by orthodontic forces. Therefore, it is imperative that the
orthodontist pays close attention to the drug consumption history of each and every patient, before and during the
course of orthodontic treatment. When the use of drugs is revealed, their effects and side effects on tissue systems
should be explored to determine their potential influence on the outcome of mechanotherapy.

Key Words: Orthodontic, Tooth movement, Medication

Journal of Dental Medicine-Tehran University of Medical Sciences 2015;28(2):103-14

oSidg )l (objgal 09,8 — ol a5 (S pole olSutsly (S jalan eaSiils = el (63 5l e SIS (slal =l 1 2SS 2 g igo
pedrambaghaeian@gmail.com : K9Sl Slis A0+ 2 5il5

Vv



https://journals.tums.ac.ir/jdm/article-1-5356-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

OhSed o bl o (o ol dw S ST IR TN JE SPRCH SN N

Sy

Sl 4 g by okl egie Srae iy sobo 4 Jlow lawgr & (N Slse 5 bagyls b (gilew 1550 ol glgil )3 0ad Wy slaJsShe
3 s s b S 5 (SlSo slogyss S5 31 )35 o 5 i cslaJsba (s 1 5 0y 250 1B gt €5 (SlSo o @ 85 Juisly
Sidolay) g5 3 pas cgyls j) ocins Syl g 5,Slas pungilSis 19,5 s adllae gl G sl 018 (SaS |y 058l oI}l Wl e Lelss ol
o ookl b s €8 oy Cop gg) (S sloaSo s bayh Sl o)l (£yspe sy Sy S5t Blid aidghyl < > g cly
oS b alaly )3 a8 ol 3590 YF 4 A5 oy alie SY 3luai 18,5 &jgu0 Y+ OY B VAA+ Lo jl (Cochrane library , Embase, Medline)  sleMb!
e 4y bl aan gy Lol i85 3l 3y9e adllas ) 55 osile Bl i YA g 02,5 )18 ousyys 380 anlllas oyl o) Coand ) Wygoysm
9335 (> S > @ yed caw Slgie Dy (oling A5 3930 (293 025 9 Lplis &8> e g3 0l Jlosl g9508 ke 9 Jos 2k ) g9
Syl <8 > il 8l cizmen 3yl Sl S s 50 (698 08 )lajL Sl Clgtud L Dgd o €S > ialS Cel iy o S5 4y L]j6ld 5 olie pundS
){;\ILQJ.B‘ oS 03 b olos )l loys sl ogMe ond awyp (slagyld den oy oo Hai dy Joime LS| G g isSs dlawly 4y ol
=5395)] oloyd 0393 Jsb 3 b g U cohlen (s9)l> Bras 550U 4 Cunogyl g plpli I35 (o 18U gl slagye b San b ok )
ool ol o2)lss 5 bl sl am ol ogill SISl (35 Gasie sl (B pao slagyls a5 pobro Sl axs ey 55 & (6905 554!
5y B ey )90 BEBL s 59 2

o)l (s eS8 > «Sings ) s jlg s

UF/VVViols dol QF/V/YV: ol oMol AT/ Y+ V: Jguog

3

Cul Jobo )b pSle g ol (i Jols a3 oS Aol
Lyl 45 wimed Jld oo simd i disie gloprns 33,5 o0 M3 €S pn 5 ol dtely byluis J2STy 4 widgy) loyd
Ol JSis 5 Jilod 5 Jidgun canlld juid Sopd @ elgs japS e plosl JWag s (LIS abawly b ol g0
(V) oge e ol Jlosl (SigSa 5 96 o 4y g0« > S S50
S ol il s bws oasie Yl 18] wgdle 4 p bl GuSly 5 (58 L ouaml) el <ol conle
el Jto o Shgs el foSo b Wag)ls (bpan 35 poie b Shattugr 5 05 &8 > bl el gy Jlos] Sl & 5,5 oyl Jlings
ol yuliiio midgiyl loyd e Job 3 Sixe dlge g bapelisg i eoldl wile olrossy (PDL) Jdg py LI Sidsle,
ol Lasuie Gl il 09,8 Y cYlie (pl jo )lge LAl jo Ll ilodlil g ajlg,Sle pges Jud b deul pheww  Goyb
boaaly » glsel IS idaid 4 barpe o5 lawod Cud oo @js g e i b (oras pas B2)b I L g (Sl
baS 9w Cepw lggtin] amlidlyne lestiel anwils lag,ld gy (ol il LSad o odalie (Neurotransmitter) glalawlg
S 0lss S0 dtwd g il Cundgtl Bl g pliel  Cdld gy Cwl (See (as plese b el w2 %
g adsy o oo b ) dag)ls b 4 snd ol JIKlS 1 5 s 00 &yl slacdly Sidslogy gl i 3y5e ke
225 Sl 465 g Ve el (¥-0) sl & i pula (V) 5,135,
Sy o gy ¢ I oS b bagls Sl o)l @ bge (Soiglse sl o)k gpe Alie iz Tyl
O3l cleMbl 468 pl Gl Lol (8,5) wiad i Sidgs)] Cog & GYle oyl sl odowy Ol a4y b 6> wddgyl SIS
sl & Lz canl cgonl b phlan b L) g)hin plln (oSl 9 JWogpp cladsbe I ebie ladeddl S
O 9 RS ek > 9 oM s glegh phlen sk a4 b (eidgl end Jlesl lag s 4 cund Jobo )
ol Lilaie 5 08 o Gpms widgi)) Jsb 0 1) ol b JoSo g S colin Kiiagi)) €S o el ol 55T Yl casds
Oley Sl 3590 0)93 Jsbo 5 bapliis S > s 59y 2 3lse g GlyPinl 4 barpe lashe (JUag 0 caalS lasbe jLis

ool 3 Gpgpe oy dllbe ) 5l Bam lply IS e b sk )3 05 Sop e el )i cpl el sl )5 S e

V¥


https://journals.tums.ac.ir/jdm/article-1-5356-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

(\YQ\C ULWMU Y D)Loa:) JA 0)9))

Old Sloyd (subligs lodd 5 (S pole ol (S5l dlee

oSl dllie BT 3las 3959 jline (655 4 L i Bl (65503 350
o 3590 YF &S sol cowd 4y addllas oyl pbsil g leMbl ¢glaes
39 adlae () Jsl a3 laygeysn 9 bapSne b dally 53 oS
i) 3p9m o ) 5o oile Bl Ao YA 5 1558 15
ol ords 4l b 4 ¥ ) Jolis 3 jlass] 4 a8 a8 )3 1,3
ol 03el V3905 3 giwes (o 55] il 0950
FYVEL
L,k -
N g

S o5 4 gl )3 e Sl plos 53 Loy (a8 g
ThF Sy et 9 Njdgisel (Sl (alerd ((Sj
Cunl plgeil Jlos > g9 p 5 Jld By (naMgtogp 9 o0
g bewM gzl (Golgdype 3y sl ccly (M gimgy (V)
4 0945 o puuulS’ g CAMP o 1581 alawly dy lacus My giiu!
el By (paiMgtogy pogad 4 by M omen
(VA) ditwd gl pudgilio (slaosss

allas 3 baggere 9y 2 059F! 8 Wgugy S
T S S 8 ey 390 (V) ohlSes 9 Yamasaki
pll ol8 piSTysy adel (sla)Ygoy auiS ;| ax Split-mouth
so9e BuF b Jlesl )b S g Veegr adgl oy S
59, (PGE2) (Dinoprostone)  sguas (piMSgiwgy
CS b G qmld A5 b e o jsy SO FFemg
() 0l s Liolejl 3y90 slacd )b 1) Sy Sisags)|

Lt 04iS delile (g iy dgde U yoge 50 Cilallas ey
o bwg cdy a4 ol slaglis Sldlas opl o (Vo))
BB e 4y a8 o ol bt ad b oo I £ gr o Yegr
4 diwly daisS & Sy Syl S copw glalasMo
» PGE2 15551 (90 Guop iz b S j gy e
b S Sups el guzen (j95S) PGE2 I V- -mg

ARIA

LngJa.in )‘ odlaiw! 9 @9)3 FIEAEW C"l‘" $9) ¥ u’)"" Lghbobb

D9 Suiidghl Sy Ly 69y 3 St

33 0R9)
(Medline)  SeMbl mlo Jols b (gsomins (o35l
o2 Yo U VaAe Jls ;| (Cochrane Library) 4 (Embase)
& Sl Ao L (Sod slal; 4 oVl b ST Yl
b g o iy |y adllae 4 3959 lajline (2bj)l (Ul
Sygo Cal odal pj > &S lagl oS5 g b Masl I edlatul
1- Tooth movement and medication \ All subhedings
2- Tooth movement and drug effect \ All subhedings
3- Tooth movement and Hormons \ All subhedings
4- Tooth movement and pharmaceutical \ All subhedings

5- Tooth movement and physiological effect of drugs \

All subhedings

: ol adlllas 4y 39, (cla lxo

Sy Jols Jilis 45 S8 b lges (glalsli clalllas -
Bl JpuS g8 Sy g alilie 09,5

2 odd 03y I8 4 Gllas 5l B 5 Cunlio Cpogy 2959 =Y
asllao

alllas 05,5 b )3 Sl b lgss B J5lis 3435 —Y

oS olie JoSo b gyl Satunw b mdgo (6055 & -F
asjle sy Jloinl b gl (gigdppd anlp b sl Jless]
sl anib ) plosal (elesd sln ol

o 2l 0235 5 59> o5 5 cuslio 255 -0

w85 ) 4 9y Jlasl gy 9 Jhde o5 g anlio g5 —F
ol

S5 8 > ey (665 0311 K5 oS g casbio g5 -V

G5 el 5T -A

Cuwd & (Medline) j gocins )b jl &5 Yo dlas plos

(Embase) 5 (Cochrane library) ,» soxiwe L 39 390 YOV ool


https://journals.tums.ac.ir/jdm/article-1-5356-fa.html

OhlSen 5 (sodla yro (e prol S 5S> e 5> Su3g)| 8 o ey 2 9313 36

,55kae V09,5 - Jgua

»U axllho 3490 (59,1 adlho 3550 (g Jlo B0 o
Ulalzél PGE, UheS > ARAN (V) Erdem 4 Caglaroglu
Ol Ol 5095 Uhge Yoo (V) o))%e2 4 Gurton
e (PGI2) plSibogig s

Ut PGE2 Db Yoo (W) ol)Sen 5 Kale
sl 125 DHCC

o3 PGE2 Sige Yooy (V) o))Son ¢ Seifi
osals U ol5 ppnls

Ol Misoprostol (PGE1) Uige Yeo¥ (VF) o, 4 Sekhavat
Ulalzél PGE2 Uige AL (Ve) oly)Ke g Leiker
Ul PGEI o] ALVA (A) o)), Sen ¢ Spielmann
o8l PGE2 O9ese YAAY A) o),Ken ¢ Yamasaki

LY ESCVER (- PRCR S PRES

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

»T axdlla 390 (59,1 adllao )90 Oy Jw G o
o5l O 65 Uige AN (V) o)Ken § Sodagar
o5l A ol Uige AN (YY) ol,Ken § Chen
oals Lyl Uie RN (v#) o))%en 3 Gonzales
oilzl Lyl Ol RN (o) ol,Ker § Karadeniz
olals (Aldronate) bgtuwd s Uie y..q (¥4) o), ¢ Karras
ol Olgaud Uvge ARRR (FY) o)Ken g Fujimara
Sl Ot e Sy vod (F+) ohen s Meh
okls O35 s Uhge YA () oo g Kriznar
hals Syl Uige Y.y (YY) o))%e2 § Kebsch
Ll (Clodronate) bgauwsd Uvge Yeo¥ (¥8) o,Ken ¢ Liu
ol (Pamidronate) cbgauwd Uige Y.y (YY) o, Ker 4 Kales
o5l KAWL FE VIV Uige Yeof (YY) ol)Ker 5 Akin
oilzl LS S 20 Uie Yeo¥ (v¥) ol,Ke2 ¢ Shirazi
olals Y Kol oy ! Uie AREEN (V%) o)%e2 ¢ Iwami-Morimoto
o5l 1.25 DHCC Uh9e Yaay (VF) o,Kex 4 Takano
ol (Residronate) cUgaud s Uvge yaay (¥%) o)Ken  Adachi
olals Y Kol oy s Ude Yaay (Vo) ol,Kea § Kokkinos
oals Lyl Ude 144 (Y¥) hammarstrom 4 Hellsing
oilzl 1.25 DHCC 4,5 JRV.VA (¥a) Sinclair 4 Collins
o5l odS 359008 Uige YAAY (v+) king 5 Goldie
o5l odS 359008 S YAAY (v4) ol,Ken 9 Midgett
\os


https://journals.tums.ac.ir/jdm/article-1-5356-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

(\YQ\C ULWMU Y D)Loa:) JA 0)9))

Old Sloyd (subligs lodd 5 (S pole ol (S5l dlee

Embase Cochrane library Medline : sleMbl zle

Tooth movement and /Medication/, : ¢ilS” <l)le

/Drug effect/, /Hormons/, /pharmaceutical/,

/Physiological/, /Effect of drugs/
ol b5 4 oS AL = VWY ilacudgione

b U515 Jlais] &8 ol LoSo b gyl Santpr b sugn (65,5 4 —F
Szt sy ol as)le deg Jlenl b glyl idngs wul
5l 4l | gl

ok 2l w235 9 59 JolS' 9 cuslio g8 -0

oxd 48,5 )8 4 9y Jlosl g, 5 jlade ol 5 canlio 28 $

O S ey (6503101 SST oS g cuslio gyl =Y
RELGPSNENHEDY

3959 Sb)lee $
5 il 09,5 SO Jols JBlas a8 SadS' L Slos (o) dblie lalllae —)
Bl J 58 09,8 S Sl 5 4 ot ol
anlllas )> 0l 03y IS 4y llgs 51 8K g cuslio Clnogs D5 =Y
addllas 09,5 4o )3 lusl b o> B JBlas dgn g Y $

W) 33 D).g)K9MM$ ‘Ul}“c u‘oLu:l)Au\/Lu

T95 92959 Yo bl 003 Sl Ve

l

5590 slagyl
Y

oy gbo
A A AR

O

i 5]l 0555 = oged

She ©ygo 4 dilize glojod )3 gl cul o 3 oS labse )
599 )0 gyls g gy Fegr odd Jlosl g9y Dgd 0 03 A5 o2l
2 gldesMe BB iliEl wons &S s ool Vemg/kg/day
s g oly S 0b ol 1) Sl Syl oS s ey
e w3y ol coley an 0l s ol VKL Gy slaaul
58S Sogasll sl g PGE2 clale ) (cia8 polio lajbge
w2y So & b 4 Cond 530 S Vgl (slaglgsl

AR

o e SJUT 4 (Alprostadil) 54551 PGEL ,sb
a8 5 )18 adllas 590 (Sld Sidgs,l S > (g9, Misoprostol
b.).,ul.wy 9 odiS cladle u»9§9o & sl PGEL el
2 Yogr (Suslie oy o S 59y » plalej] Ko

58 » Misoprostol ;b b Jlesl gl slalid (g,
Cegw D Spdeddn Llidl cel cels WY ,a ,0 Ve-mg/kg
035 e (g9, Misoprostol Sy 31 L(VY) b (gjlele
2 (VF) ol)Ken 5 Sekhavat ddlllas jd pisred gl (gl ylid


https://journals.tums.ac.ir/jdm/article-1-5356-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

OhBen 5 (ol o (e prel dpw 5

e 105 Singi)) &8 o s gy 913 5l oy

U46619 LS sung5 Soll 5 TIOProst « M giusgy Sl

S9) 2 paiimope job 4 g o> Gl ) M gy i

(OA) 3,35 o 1l sy Seings)) &8 o s puo

SN0 gy,
SluT S i

Sy bawy LlST S0 &S Ab jasuie VAYA s o
JWensl slaJobo ,> L-argenine aiel swol I ki LSl
P el snmy S JsSse S NO (V)og5 0 adlu
ol 9 s w5 B g Jold o il glagyise
Mol M il 5 b3lg,Sle 51 LlusT SOyl
Il SenSgignle JsSse S plgis @ g 2980 @l ko
(V) WS o sses8 sbadsbe 5 bl lg)See 3 o
ol e a3y (i85 g plggel b 53 piomen ST Sy
oS ol 005 Slaiiy 950 CGMP s Ltl33l el NO o8
(YY) 29 ylasn Sdgsyl 8 o sy il 38] g Silgs 0 NO
Dl xdse P 45 e 5l (YY) oylSen 5 Akin adlas
b celo VY ya Vel 500 b (L-name) biiw ST s jle
e Jysle gl ge Vegr sasShe oy 658 4
SIUl 3,8 cpimen gd 0 by Saidgyl oS> il
Ny ol siell coge (NLA) sl bS] s aiybl
b 990 yYs0 ygimsl oy Coil spring (6,55 asllas )d .39 o0
Sesis e Gl (L-arg) G5 b 485 ) 4 Fegr gy
s g il 381 dons 55 5 oM gl dlaw il 8l coge LS

(TF) b Gl Sagsyl eS8y

lolé
S92 oS Sl G 5L dy5e eulul il 1 (S a6k
9 Cloil 0357 Gl carge gl 28 o il Bl pudplie
2 olesisl @i, cle a4 g dgde (Saxe Slge dipudld
dgd e odlatul jo gl o olginl Clglie sbacsilon ooy
Cald il Catles Coge Wlyeld oS cunl oad wdld lis (YY)

oS 1y Jd slacuwMS gl dlasi g dai o wwMS gkl

VoA

b7 gr 59y Jlosl b (uidgiyl 13 y95mil laplis gjlulia (V0)
VG sl g ol 053 ol mj) 0 &5 Sllees
odel JBL s 5 ae aline gols g JuS 00,8 o cdlyys
(V8) 28 ()15 Vegr adgl g9y L o hge 3 MyjSle (slay Vs
Ol 9eog

&S 9 035 Joo S oailS padile plyis 4 (LS gy
3 S slaoyas 3 bl obj polie S5l e ool 1) es™
Lol b 00 cl Jiidgsn dres g o Moo bl el
35 (¥) 93,5 s dnl JWngs p gl ladd b (lalaly 4565 zun
4 U46614 luSgegs Sobl (V) o, Ken ¢ Gurton adllae
celo VWY 2 Y/V-" mMol ¢ ¥/V-""mMol jg> , S0 yob
Siodgs)l e8> lidl el glabasMe JB ol 4y 45 0is 00l
S (S,b5L a8 cdl e ol e bodly pl 5las sl
(NSAIDS) (sads il pue ohdlis slagls cle 4 luSgmgys

Do oo SNy Syl S eyl Bilo

oelSelugiog

B9 sl g SN e 5y 2 olSolugiugy b
Jos G9ye sloriS DS plgie 4 bl sl LS9 5 uSe
Enae iSlogiugn WIS o <ol LESH geas jl g 008
ooy lp Tloprost Jie ] claalie b (Epoprostenol)
olitel 55y o5 JS LRIl g g G oS bl
(¥) 25800

W YT 5 ¥V mMol e 53 TOpros esse iy
WS 1y S5 Satingy) &S o o (Slalande LB pobs 4 cels
ORIl g ge sgsml SIS i Vegr (5958 Jles! 5l 30
Nz M giwgy g (LS gregy oS wad e LS el cpl ol
9y 3 5yl LS gess g Boye gludl g9y » (Abee sl
(V) 5 Sl sl gl Sasg)l eS8

25 gt 2Bl sl 1 plge |y ol opl musg
9 OlSgmegy  lokpS e & amde gl &S
Sedd S 4 e 4y 9 COX2 ol @y yocte (W gy

O plply Ded o Cawl pAMgingy i Jold 45T cute


https://journals.tums.ac.ir/jdm/article-1-5356-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

(\YQ\C ULWMU Y D)Loa:) JA 0)9))

Old Sloyd (subligs lodd 5 (S pole ol (S5l dlee

CawMS gl dlaws 5ol58) saiad ylis &S cuwl gzl Turnover
86 5 ol S o 5y Ko b g 55 Dl §
2 Olgzeul Julos Candg opl )3 45 dg o] Kidolayy (il

(M) cal e JoSis

D gpelisg
clglie (VYO-DHCC) g pisuls a8 uSgyn V 5 ¥O
350998 b ohyen (VYBDHCC ) D yeliyy sl D ypaliyg Jleb
S0k S S (oo a1 Hand g dlS (line igtnds g PTH
sl o aSh bewdginl ks & D pelis
S S o) 3939 pa Jld slacusMS gl g CawMS gl
bis penlS jlogen U298 oo 139,5l)k (190)90 d 5 el ppw
el b wland mi GhlE cage waill (geysr Db
4 JoyhedS dgS S0 VO piidendSg)nm o 4l ) oS
b Xlgs o (VY0 DHCC) 35008 (YY) 3445 o (VY0 DHCC)
a4 b by 49 5 6y b ol oS B sl )
gl (Ss g olsiel o colil Come Ab Gixe

{TY) conl
L bwg Sl Sasgyl Sy o) 1, 25(0H), Dy b
Ol)Ses Takano- Yamamoto dasllas ;5 .Caol 0dd awyy b
BOYNT L YN T mol e LS ey Aw e (FF)
G035 Jgl s)Yse ady) o5 (bl 5 asb 4 1, 25(0H), Dy
oy S JBb o 4 OV griggps b Voo s g A
i5) &y 1,25 [OH2]D; 5 Y/) - mol 3 laallas )3 .5d
Sox8 b ol cul 4 s 9 25 3055 b jgjadl anb 4 )b S
oS ol ol ldllas pl 90y (V) A 0ol Jliwws <8 > Yegr
CS > Copw g0 & dlwly ey S 1,25 (OH) Ds
5503 colojl ) alie S K S o S0 1) Sy Sisags)|
0.25x10™°mol p3h lawg ol iS5, ly b bge p oS

(¥D) 45 o133 333 0k plocl $ogr )Ltb Jlas! o 1,25 (OH) D;

Oy !

G Jopads Sumd S cldlé cle 4 bl

y.q

ilofl 3 Saag)) <8 59y p wlygls e L (YO)am oo
38 &S b ol (i g <8)5 )3 adllas 3y90 b Sge 59y
Ceyw il Coge aan VW Gle 4 Lljeld miw YO PPM
Clld 5l cales s 4 oS dad 0 Sl Siogiyl oS s
Wb Jb Mgl slas el g lacwMS gl
» S ol @ g Ges B carge bl Grinen
259 laddllas )y (YF) b Saidghyl g9y Jlos! alawly 4 olid
& Jsl Yo g9y JELVegr o ol 3 &S laige 59
S ials Coge Llysls JoSo il odlatnl \adb Jlasl 5o, VF ide
a5 4D g Mb ol y¥ge PDL jLid cod anl ;0 CaodlS gl

(YY) cél ials s Sl e8> ey

oS’

doazzale (oLl Jto cilisee (S5d52308 slodisl B 50 pandlS
sl Gl sl gbedld 5 gl Pl ol plps wilas
Moy sbosess (PTH) a5yl Ggejon o diseyon
loelig (0isrml) ouir slogigerss (mSsr (piginls)
el jloger pre slroaiS mlas (D3 oeluy Jieo )
(VVA) 23l Coponl Pl oo (I3 S (i35 ciin

WWeemg Wl eadS 4 (VWS )5 b
o5 il Sy ) sxSole 21 slaeSo b Ygomn
Ssagyl <8 59y p Shogs wandS 8L b0 3925 ausly
090 S g9y p (YA) o) Ken o Midgett adllae o slid

)L\QA L}’»-I .C.;ua.’l Voo

el 2 b o8 ) cod S alejl ol )3 085 )13
win Al dw i8S 13 guisgs)l SIS ggyd 5 S gy Ve
oS ) S8 098 Sl Shagl e ey Sl
I miy cod 098l putn ldbsMe LB job 4 oS
(¥2) 295 paandlS”
&9y » (V) King 5 Goldie adlles ools alie gbs )
I8 e S 038 Glaise sy Olejl cul > Casla g
05wl S FEr Gy by Ve (pwidghl S g9y
ol 3 Cep GRIEN @ e 23 @) il D gy S
Sy Slalllas cliwly jo Wodly cpl il JiS 05,5 4 Causd 09,5


https://journals.tums.ac.ir/jdm/article-1-5356-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

OhBen 5 (ol o (e prel dpw 5

e 105 Singi)) &8 o s gy 913 5l oy

RS b Jloel oSle Sl Joe 9y » YORE (595 b oS
05/5 & Con u)“_\b @395)1 C,S)> u...mlf CO9o (p 3y
Wil GRIBl Cage e Gpae (pizes Wb S
el g odd brwMS gl s jials o,Y gl el
o5 595 2 SHI3k S L bdae cpyios 25 lsie Gl
(H) gty Conns S G puan ¢ 3,38 o 15l Sidole gl

D ouddgi )l loyd 10 A Coge WilgT o

A o9 glSw

Sl sl el @l lagh I (S0 A speslSin
fS ) am )l aad N sde 3 ) snSoe
S (3L STl 9 (il S STy A nygeslSin
PRY N R 1| YW P VL S 0] B U L3 PR P VPR
Caol 0dd 08>y ygwelSw Bpae I dm (sl lgsul
GBS Gne Jogll omly 0 ugtiwl I camled  pioren
(FV) 203 3529 (2 ygumwglSi

P P Syl S sy p A njsmeslSen b
u.v‘ 2 ;«5; )l)B Iy D90 (\CY) u\)Li.o.m 9 Chen aslas
£935 5 JS ooygeeslSaw A mg/kg w3 cov b k]|
CS oy Gl oy ¥ dm wiiB)S 5 widghyl S
BB ysb 4 o emwalSiw 0uGS Bpuas 05,5 ;5 o lais gl
oty O Olpl pizmen o JHES 098 I b (slabaMe
L./SP oy w‘)sl UJI)JL.) Do 64 k_i».u}f.m)‘ 05/5 U"I 2
cald ilil g sl cle & Wlg e Gy Kag)l

A3l OyysmmslSans dlnusly 4y IacawMS izl

Joeo plgil pudglio ol loyd sly Clghud

4 Slgtund s dgais oo odlaiuwl ylgseian] jlnlio g jgmefiwl il
gzl Jdos wlo g odd Jate cusbl uSgpn Sixe dlge
Olgtud s )l dgpg lgtund w3l disd 93 (V) 295 o0
Ll ol Sglize ol 5,Shas (o) 0oy 286 9 03555 s>
oSl boeSilie  bobgiud gup 3)b LS b

VY.

Martize .39 0 32955 03yiuS jobo & &S Cunl olagyly (o yzl,
Simvastatin | cglate  polie wlsb (¥5) o Kes
Atorvastatin jl b yolie cien o (V0 N+ ¥ -mg/kg/day)
ly plggesl Ll g (sl plgeinl qplgenl (Game dgo arpuils
& elagbse ) win IVl am widS b))l ele slabge 5
Olje 4 Simvastatin Atorvastatin

ol S 093 b dwslie jo wid,S cél,s Ymg/kg/day

picred b odblie leztiel dxe dlge dluily 3 (g pKeuis

s Pravastatin

sl e ialS Simvastatin G0 il boaS ab o
4 Simvastatin Gyae a5 aadl,d e A8 awlS gl
s g Sdgtinl @ g aw 53 Gl S Vemg/kg/day ol
daly K )81 e e i bewdlgtinl g wwMS gl
5 odalie lgstil aiwsly (0 ialS e 5 593 e wsSxe
S il o b ehan (sl > Sals K agd e
oelplis 23,8 e dgd o sl dtisly o yidn (EalS S el
Ui S bapslinl 45 w5 dasMe Sllgs (g9, p Slilejl
b boclel Jlos slaies b ol 13 45 155 o sl 1, 05>
e bas” Jls pd (YY) aad o (uli8l olgseinl oo i
35 2R e ol Spll b aun SR i Sowl
sials 6 atwd b yolin] Byae b p3 4 widg)l ollew 4
sl b Yieis! Wacansog,l 5 ka0 olis |y Glssel oo
Al azib 1y hlen opl (Sl Gl o 1S Ce g S
el (51

At 08395 31575 @y 92> soeg)S Sl ooyl ]
Sy ol » gld yob 4 (Hi) robid 02,8 CondsSl]
sloyglse Gli> Sdg)l S o b s S
IS Oelinan &5 980 by JWdgn Gl il
3 i gl Sidslesy g Kidsle L9y 53 polinads anlan ]
ewMgil 59y p (Hi) 05y Go)b 5l pafitee e 5k & 4
(YAYR) 395 oo woMS gl (g5l Jled isl3dl Coge

Fhie o bbse 59y 2 (F1) hBes 5 Meh adlas 5>


https://journals.tums.ac.ir/jdm/article-1-5356-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

(\YQ\C ULWMU Y D)Loa:) JA 0)9))

Old Sloyd (subligs lodd 5 (S pole ol (S5l dlee

By
Sy il 9 Sy gt Sl G el JSU polio b o
S e oLl L awslis o o8l pl 0 e e jgekivl
el gl g )0 S Bpas 25de maey ypd I Siusid
Sy 50 o3l pl asisys g odd leseinl 03y Sy ials
Gl ilST sl oyl g aled ams sl gzl gl
Nicotinamide adenine jlawsST i)l Jols (JSU bawgs ol
ol cel Sleawl gla Jolw ;5 dinucleotide phosphate
CawMS gl calw yioli8l &S 255 0 Rankl-rank s JUiSow
Obler oley> Jlo 3 &8 alacanag)l colple 2 (o 5 )
L og 039 o8T (o] Sidslay, (sloiiSTy 5 b diwn JSUI
dgb o D A A e &S 0l sgy0 28 5l il b

(B+) 8555 sl

S 5 4o g Sy
Ipastio dudy o (Slusl addllas 350 93 ladd 60d )y p Yo ]
Sldlae 09 b cde 4y pl a5 3 Sllgs (69, Sldlae Jolis
s 5 g5 e y sle sl shb L JKS
g Jlesl Clasuio g 5)b s Glaghy) dlas 3)90 Slow
oy 55t b 4y g 0 lisles] slaosh s dwlie @le
eldie Caz > (2Bl 5 JILIS cunsg ) ok Sl 4
Eord e byglide (ppdol jI (S nidlugy s
Caz o8 (Jsiognaie) ol e Sl g Lilpe Sl e8>
39| E8 e Gl Carge 098 o0 2975 0dne 035 5l 6155l
Slade ¥ Kl o apl jloolazul Jlis )3 .(AY) 208 0 (Sld
S CS e Co g il Cage (paMUwgy calo p ke
sl ) Gl (owidg)l C8 e oy Dy (ling a5 298 0
9 4 Slghud s Bpan bl cmd o (lil 9l jo3 4 ditunly
D G gyl S g s)lke F jed 4 Aty
M 5lo sl gl 53 53 St Cle & Sl s 3 3liz
Ohles 3)90 3 pogad 4 had nl sl (35l b Juie
o SYsb yes das cle 4 g 9> opl Gt (SYgb oalil Al b

L ooyl 5l eolawl (aByr 3l am b oo ohlew 5 sl psis

ARR

b Jl Ve Yok Jle s deg i Bl g 03g gl
> g g ol culply wisbie s LB iy
B ot (g5l sl 555 08 s o353 ol 3w Lo o
o b UL b 8 o Sy adllas Sy 5 (FEFD) 1)IS,
4 dluly (Rl S gl b Al hge Jae (slaglis 4 Vogr
(¥5) o las olis Ssags)) <8 > e 53 1) g5l jod
oy Jlosl b Yso ol o baige g9y 50> oalejl
St IS 150 ol S BVl e 2 VogT
590 ,» Pamidronate 5,5 ;I dm olus Sadgyl <8 0
2 et JKal G (YY) s ooly lis 9, A 5l ax H-mg/kg/day
35155 oo gl oyl & sl ) lighasd Ly oo Yol o3l
s MoSlo Vgl laglsanl 5 jogad 4 sl 5,55 csl,
Sadgy) 8 o 4 gyl 156 150 gy 0 53 (FA) B9 e
i Y omg/kg/day 35,5 5l dn b wyp bge glalid
&S b Jlesl Yoo sla s 4 0-gr oS Jbse g9y byl

(FA) d ol Colye ay b )lod 8 > e oo it ¥l oy

390 4y gy 3 jlad Jele G plyis 4 (S K

Sl 5 orlrd Glhal Copin p Gromes 5 Cl )y
Sy JBh all B s ogMe 4y )l il Bgye — B
bl Sapwg oeomen 5 4 sl )lon Cépdey (Rl o (5 pae
o5 Laags ok oanltie 5gSs b a8 ool oo il ol
e A8 o b (M gtsg 4 1) Sl S]] o Cox
gy el g ol Cox2 5 cudlad (iulidl el 15s8s 20,5 0
o) ded 205 o Sl lacwMigpd 5l B2 M giug
DP9y b gl )3 1) G ES e S p (6550 yobo ) el
Ol)Sen o Sodagar adlles .(B+) smd o Gialil 5e0 4 Al
/0 VO mglkg sloied b (15eSs By 4 dad e lis (AY)
oy » 0w Jbie s Jlasl o] Jlid 4 g laie 4 )
@ 1) Sl Saagl S oy Wocke @ L slalse
oo o ioliel cde 4 a8 wed o ]38l a0 & dtuly oo

Ll 01956,»1


https://journals.tums.ac.ir/jdm/article-1-5356-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

OhBen 5 (ol o (e prel dpw 5

LQOIJJ.B A_i:.uby)‘ g.,S)> e pw 9)|.3 ).a.s;b o

Slg o Jolos ol 51 b i b S g (Sl slag s areos S
adly by widg)l cS > g9y p Sofyuw b s)lee Syl

4 g_g“'5393)| Ooleyd PLERWN o5T alts Of’.‘ L Lb e "";;93)1 sl

S Ko 6 bl Gl St slagiisly 5 S cle

gl aligy ©yge 4 ghlen 5l )len HlglpY )3 Codenl ool
2 oogMe gyl eled &S WS o Bpas 1) gyl I i
$9) 2 Sl (See & i G5 (Sl 2)lse Ll Sloyy olss
)b il bl JIS,86 wing)l slagys 0258 (sl b
& e cusl GLIEEJb ) gloanl B jsb 4 ey Jol5 Sleyd
Slyd Jelss | (g b (o me 53 o8 o pliialls 5 (Ulg>
ogyls Bpae o)l Canding)l 383 axg cplple )l 18
Ozmed ol oY gl Gleyd (p> 3 g JB il bwg
o g ol s jasuie Lol co)h SO 5 ookl aSile;
2 ol ogill Sl s (dlp Gl sl (g 2 o) (b
Se ey cnlple 25 )8 oy 2090 b e i )

AL S glan » bug gl Brae g o)l 4 Cuniidg)|
O Sl g 03 y9pe 5 Sl el ol s> sk
(Sl gn Sloj dlols g gy s aax ) Sloyd (5]l

Sl oSen |y slo o (sl

1- Momeni Danaei S,0midkhoda M, Bahmanpour S, Pakshir
H,Tanide N. the effect of cyclosporine A on the orthodontic
tooth movement in rats. J Dent Sch. 2007;25(2):209-15.

2- Bartzela T, Tirp JC, Motschall E, Maltha JC. Medication
effects on the rate of orthodontic tooth movement: a systematic
literature review. Am J Orthod Dentofacial Orthoped.
2009;135(1):16-26.

3- Gameiro GH, Pereira-Neto JS, Magnani MB, Nouer DF. The
influence of drugs and systemic factors on orthodontic tooth
movement. J Clin Orthod. 2007;41(2):73-8.

4- Tyrovola JB, Spyropoulos MN. Effects of drugs and
systemic factors on orthodontic treatment. Quintessence Int.
2001;32(5):365-71.

5- Krishnan V, Davidovitch Z. The effect of drugs on
orthodontic tooth movement. Orthod Craniofacial Res.
2006;9(4):163-71.

6- Sandy J, Harris M. Prostaglandins and tooth movement. Eur
J Orthod. 1984;6(3):175-82.

7- Caglaroglu M, Erdem A. Histopathologic investigation of the
effects of prostaglandin E2 administered by different methods

VWY

Sy o> ol idgy) phlen > (BF) Atus S50 o] (5 )lee
Gl sl ol 3,18 250 53 Lol 05 o edlitsl iS5l 6555l
38bes jl cailae s @ 5 aalysld oo (FA) 2558 ol bl
ol 2ad e bl gyl <8 yialS Coge ncusS gl
I s 5 3,90 13 220 ol g i o a3 e ol e
S el b g Bsde s Sy by &5 bl | psl) bag s

OTM () p (Spder Gpae Hlow bwg  &ldgs

bl e cuwwd y (Orthodontic Tooth Movement)

S S cegw &5 WAl Cuwlbte bcuniyg)l

Gglite (uidgh) slagled a4 A3l iy (izmen g 039 glite
& lgminl Sidolosy 0 jom cle @ aolas ol 5l adn ol
Al Cunl Shatinaw sloysSE L gyld Gpas I S
9o 35 (o Cypo JWdgp sl o5 bl sl
4 (omidg) slogys 4 gl > ol Sioley; Sl 8 gyl
Cunl (oo Bl (pl plos b g (dn Sl o 4 9 433) )
8 3580 Sl b bli ple j oS Gilisee wBlisl 5t cou

dgde Wy low il 3 & LSl Jte ly 35K
o3litl Jlagy basgs 0y0ig; g 4 45 e (slalie b 5 Loy

Gub Jl gy oyl cod Juahl slacdl 4 Slgie 3980
M8 Jols (90 B sl Jolo b 9 398 o3l JUisl (y3 o>

&b
on tooth movement and bone metabolism. The Korean J
Orthod. 2012;42(3):118-28.

8- Spielmann T, Wieslander L, Hefti A. Acceleration of
orthodontic tooth movement induced by topical application of
prostaglandin  (PGEL). Monatsschr ~ Zahnmed.
1989;99:162-5.

9- Yamasaki K, Shibata Y, Fukuhara T. The effect of
prostaglandins on experimental tooth movement in monkeys
(Macaca fuscata). J Dent Res. 1982;61(12):1444-6.

10- Leiker BJ, Nanda RS, Currier GF, Howes RI, Sinha PK.
The effects of exogenous prostaglandins on orthodontic tooth
movement in rats. Am J Orthod Dentofacial Orthoped.
1995;108(4):380-8.

11- Kale S, Kocadereli I, Atilla P, Asan E. Comparison of the
effects of 1, 25 dihydroxycholecalciferol and prostaglandin E<
sub> 2</sub> on orthodontic tooth movement. Am J Orthod
Dentofacial Orthoped. 2004;125(5):607-14.

12- Seifi M, Eslami B, Saffar AS. The effect of prostaglandin
E2 and calcium gluconate on orthodontic tooth movement and
root resorption in rats. Eur J Orthod. 2003;25(2):199-204.

Schweiz


https://journals.tums.ac.ir/jdm/article-1-5356-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

(\YQ\C uquU Y D)Loa:) JA 0)9.))

Old Sloyd (subligs lodd 5 (S pole ol (S5l dlee

13- Kehoe MJ, Cohen SM, Zarrinnia K, Cowan A. The effect
of acetaminophen, ibuprofen, and misoprostol on prostaglandin
E2 synthesis and the degree and rate of orthodontic tooth
movement. Angle Orthod. 1996;66(5):339-50.

14- Sekhavat AR, Mousavizadeh K, Pakshir HR, Aslani FS.
Effect of misoprostol, a prostaglandin E 1 analog, on
orthodontic tooth movement in rats. Am J Orthod Dentofacial
Orthoped. 2002;122(5):542-7.

15- Kokkinos PP, Shaye R, Alam BS, Alam SQ. Dietary lipids,
prostaglandin E2 levels, and tooth movement in alveolar bone
of rats. Calcif tissue inter. 1993;53(5):333-7.

16- Twami-Morimoto Y, Yamaguchi K, Tanne K. Influence of
dietary n-3 polyunsaturated fatty acid on experimental tooth
movement in rats. Angle Orthod. 1999;69(4):365-71.

17- Umit Gurton A, Akin E, Sagdic D, Olmez H. Effects of
PGI2 and TxA2Analogs and Inhibitors in Orthodontic Tooth
Movement. Angle Orthod. 2004;74(4):526-32.

18- Sakuma Y, Li Z, Pilbeam CC, Alander CB, Chikazu D,
Kawaguchi H, et al. Stimulation of cAMP production and
cyclooxygenase-2 by prostaglandin E< sub> 2</sub> and
selective prostaglandin receptor agonists in murine osteoblastic
cells. Bone. 2004;34(5):827-34.

19- Zhu W, Yang B, Fu H, Ma L, Liu T, Chai R, et al. Flavone
inhibits nitric oxide synthase (NOS) activity, nitric oxide
production and protein S-nitrosylation in breast cancer cells.
Biochem Biophys Res Commun. 2015;458(3):590-5.

20- Moncada S, Palmer R, Higgs E. Nitric oxide: physiology,
pathophysiology, and pharmacology. Pharmacol rev.
1991;43(2):109-42.

21- Nakago-Matsuo C, Matsuo T, Nakago T. Basal nitric oxide
production is enhanced by hydraulic pressure in cultured human
periodontal ligament fibroblasts. Am J Orthod Dentofacial
Orthoped. 2000;117(4):474-8.

22- Ak E, Gurton AU, Olmez H. Effects of nitric oxide in
orthodontic tooth movement in rats. Ame J Orthod Dentofacial
Orthoped. 2004;126(5):608-14.

23- Shirazi M, Nilforoushan D, Alghasi H, Dehpour A-R. The
role of nitric oxide in orthodontic tooth movement in rats.
Angle Orthod. 2002;72(3):211-5.

24- Hellsing E, Hammarstrom L. The effects of pregnancy and
fluoride on orthodontic tooth movements in rats. Eur J Orthod.
1991;13(3):223-30.

25- Karadeniz EI, Gonzales C, Elekdag-Turk S, Isci D, Sahin-
Saglam AM, Alkis H, et al. The effect of fluoride on
orthodontic tooth movement in humans. A two-and three-
dimensional evaluation. Aust Orthod J. 2011;27(2):94-101.

26- Gonzales C, Hotokezaka H, Karadeniz EI, Miyazaki T,
Kobayashi E, Darendeliler MA, et al. Effects of fluoride intake
on orthodontic tooth movement and orthodontically induced
root resorption. Am J Orthod Dentofacial Orthop.
2011;139(2):196-205.

27- Kebsch M, Wilkinson M, Petocz P, Darendeliler MA. The
effect of fluoride administration on rat serum osteocalcin
expression during orthodontic movement. Am J Orthod
Dentofacial Orthop. 2007;131(4):515-24.

VWY

28- Shils ME, Shike M. Modern nutrition in health and
diseases. 10™ ed. Philadelphia, PA: Lippincott Williams and
Wilkins; 2006.

29- Midgett RJ, Shaye R, Fruge Jr JF. The effect of altered
bone metabolism on orthodontic tooth movement. Am J
Orthod. 1981;80(3):256-62.

30- Goldie RS, King GJ. Root resorption and tooth movement
in orthodontically treated, calcium-deficient, and lactating rats.
Am J Orthod. 1984;85(5):424-30.

31- Seto H, Aoki K, Kasugai S, Ohya K. Trabecular bone
turnover, bone marrow cell development, and gene expression
of bone matrix proteins after low calcium feeding in rats. Bone.
1999;25(6):687-95.

32- Reynolds JJ, Holick M, De Luca H. The role of vitamin D
metabolites in bone resorption. Calcif tissue Res.
1973;12(1):295-301.

33- Castillo L, Tanaka Y, DeLuca H. The mobilization of bone
mineral by 1, 25-dihydroxyvitamin D3 in hypophosphatemic
rats. Endocrinol. 1975;97(4):995-9.

34- 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.

35- 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.

36- Maritz FJ, Conradie MM, Hulley PA, Gopal R, Hough S.
Effect of statins on bone mineral density and bone
histomorphometry in rodents. Arterioscler Thrombos Vascul
Biol. 2001;21(10):1636-41.

37- Yazawa H, Zimmermann B, Asami Y, Bernimoulin J-P.
Simvastatin promotes cell metabolism, proliferation, and
osteoblastic differentiation in human periodontal ligament cells.
J periodontol. 2005;76(2):295-302.

38- Biosse-Duplan M, Baroukh B, Dy M, de Vernejoul M-C,
Saffar J-L. Histamine promotes osteoclastogenesis through the
differential expression of histamine receptors on osteoclasts and
osteoblasts. Am J Pathol. 2009;174(4):1426-34.

39- Kriznar I, Sprogar S, Drevensek M, Vaupotic T, Drevensek
G. Cetirizine, a histamine H 1 receptor antagonist, decreases the
first stage of orthodontic tooth movement in rats. Inflam Res.
2008;57:29-30.

40- Meh A, Sprogar S, Vaupotic T, Cor A, Drevensek G, Marc
J, et al. The effect of cetirizine, an HI receptor antagonist, on
bone modeling during orthodontic tooth movement in rats. Am
J Orthod Dentofacial Orthop. 2011;139(4):e323-9.

41- Chiang CY, Chen YT, Hung FM, Tu HP, Fu MJ, Fu E.
Cyclosporin-A inhibits the expression of cyclooxygenase-2 in
gingiva. J Periodontol Res. 2007;42(5):443-9.

42- Chen R, Fu M, Chih Y, Gau C, Chiang C, Nieh S, et al.
Effect of cyclosporine-A on orthodontic tooth movement in
rats. Orthod Craniofacial Res. 2011;14(4):234-42.

43- Fujimura Y, Kitaura H, Yoshimatsu M, Eguchi T, Kohara
H, Morita Y, et al. Influence of bisphosphonates on orthodontic
tooth movement in mice. Eur J Orthod. 2009;31(6):572-7.


https://journals.tums.ac.ir/jdm/article-1-5356-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

OhBen 5 (ol o (e prel dpw 5

leOIJJ.B A_i:.uby)‘ A.,S)> e pw 9)|.3 ).».’;L; o

44- Fleisch H. The role of bisphosphonates in breast cancer:
Development of bisphosphonates. Breast Cancer Res.
2001;4(1):30.

45- Liu L, Igarashi K, Haruyama N, Saeki S, Shinoda H, Mitani
H. Effects of local administration of clodronate on orthodontic
tooth movement and root resorption in rats. Eur J Orthod.
2004;26(5):469-73.

46- Adachi H, Igarashi K, Mitani H, Shinoda H. Effects of
topical administration of a bisphosphonate (risedronate) on
orthodontic tooth movements in rats. J Dent Res.
1994;73(8):1478-86.

47- Keles A, Grunes B, DiFuria C, Gagari E, Srinivasan V,
Darendeliler MA, et al. Inhibition of tooth movement by
osteoprotegerin vs. pamidronate under conditions of constant
orthodontic force. Eur J Oral Sci. 2007;115(2):131-6.

48- Zahrowski JJ. Bisphosphonate treatment: an orthodontic
concern calling for a proactive approach. Am J Orthod
Dentofacial Orthop. 2007;131(3):311-20.

49- Karras JC, Miller JR, Hodges JS, Beyer JP, Larson BE.

VY

Effect of alendronate on orthodontic tooth movement in rats.
Am J Orthod Dentofacial Orthop. 2009;136(6):843-7.

50- Krishnan V, Vijayaraghavan N, Manoharan M, Raj J,
Davidovitch Ze, editors. The Effects of Drug Intake by Patients
on Orthodontic Tooth Movement. Seminars in Orthodontics;
2012:18(4):278-85.

51- Sodagar A, Donyavi Z, Arab S, Kharrazifard MJ. Effect of
nicotine on orthodontic tooth movement in rats. Am J Orthod
Dentofacial Orthop. 2011;139(3):e261-5.

52- Lee W. Experimental study of the effect of prostaglandin
administration on tooth movement—With particular emphasis
on the relationship to the method of PGE< sub> 1</sub>
administration. Am J Orthod Dentofacial  Orthop.
1990;98(3):231-41.

53- Rinchuse DJ, Rinchuse DJ, Sosovicka MF, Robison JM,
Pendleton R. Orthodontic treatment of patients using
bisphosphonates: A report of 2 cases. Am J Orthod Dentofacial
Orthop. 2007;131(3):321-6.


https://journals.tums.ac.ir/jdm/article-1-5356-fa.html
http://www.tcpdf.org

