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Development of the anchor using the new osteoclasts-specific inhibitor instead
of the miniscrews
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The major purpose of this study is to confirm the effect of a local
administration with the ointment of reveromycin A(RMA) which is a new resorption of bone inhibitor.
It will be a base of the new orthodontic treatment. At first, we hypothesized that tooth movement
could be precisely controlled through temporary discontinuation and re-administration of RMA. As a
result, RMA is a useful orthodontic agent that suppresses tooth movement as required by continuation

and discontinuation of administration. Next, we conducted a study to establish the possibility of
control of tooth movement with local intraoral RMA injection in experimental tooth movement model
mice and to assess the systemic effects of local injection. As a result, local injection of RMA
enabled control of tooth movement without systemic side effects in a mouse model.



B X C—19, F—19—1. Z—19 (@

1. WFFEBAE S WO 5

Fxlx, BRI 2moBEOay he—LEzEEL, 2 E TICHFHRIEDOH —EIETH
D ERARARR— FE AWl OB EREZ (T > TEiz, TORBR, EAFRAFR— 2D
Z LTk o T, R OTEES IR S v, WOBEN 2 he— L TEHT LM LT, L
MLEARARR— MI, BEOFEBRNOFEEICEMIDIZVIEE L TLE I RANRD S
AU, EDHIZUTHE, BRONJ 72 EOREWERANHE ST 5,

Z T, BERARARE— MIHLND KD REWER 72 < BREEICEE T, ELDHIH
D Ips BB E AU AT 2 & W SRR & 2 72, BT OB M IS ISl Cd 5 U~
nvA Y UAILER LT, TNEERNEOBEIOY — L LTHW, TR, 255
T, BHIREICB T 2 OBEOHIEAFRETHD Z &2 RWE LT,

2. WHEORR

HREEIBRICB W T, BEIRLEREOLROTEER L L2 SHETLAHNTLES 2
LI IR, X 0T [HEE] OBERIFIEFICHETH Y | Heh i 72 B E I O e R LB 23R
LT o T D, BBz ohE T, EHlE AW CHROBE 2 Hl#+ 25 2 L& BIR L. E i
DHEREZR M2 5 & AR AR I — MUK (BP) S OBB A M S &5 Z L &M Lz, LirL, Z
OEWEMIC K DIRRZRE T, B 2B RIsA ToH o ) ~n~v A ARIWIZER L, 28
BEIZBWTIAEHRERTH L Z L MR L TETWD, b OIFFERER 2B E 2 . ARBFSE
TIFABROEERIS I T, RIA DRFHRE 21TV, WOBBI ORI 2 /R L, Bric 2R
FREHR AT 2 2L 2 AL T2,

3. WD Ik

(1) DR E) L IO T YA
(DRMA & BPO 25 1 512 K 5t OB E OFHEIZ DUV T

AAFGE D EBREM)ZIL, E%S BEROHMEVEOPG KO~ w7 AR X OSHREEE L CWT~ 7 &
(C57BL/6]) %A L7z, SROEBRMIBENL, &M T T, L3I & 2[5 —H I
10gfDNi-Ti closed coil spring Z¥FE L, ZMIHE —HE A 140 M OBEI L, FEREEE Lo
(L Floaded) ., *FHEEEIZ, AU —HM L L7z (BLFunloaded) , BIEILU Nm~<A1 A
(Reveromycin A 3Na salt) , AT 4 A7 4 %— hMET A 17 (Teijin Pharma, Tokyo,
Japan) &AWz, RMAFEIRGHES L CLARABEEK (saline) Z ik 59 58 (LLTSA)
ERMA (1. Omg/kg of weight) % 7 Rk 52T WrI o8 (RMA+/—) | 14R @k 53 28
(RVA+) @ 3BT L, 10gfdNi-Ti closed coil spring % 3 HATL Y 1 B 2 [FIEHENE 5
L7, BP (1.25mg/kg of weight) [INi-Ti closed coil spring #£7 5 HRETL WRMAL [FERIZ 3
# (SA,BP+/—, BP+) \Z43iF. 1 H 1[EIMEENERS LT,

@RVAD RIFTESHT X %t DR E) R

FRATE OBENE TV~ U ADIERIEL, SRR GERAT FIPr IXY T AN
AT W7 7 b)) EIERENES L, REREIE &SRS — IS 10gf @ Ni-Ti closed
coil spring 33 L, ARIFE—HEZ 14 A, BXLU21 AT OBE L, EREEE L7z G
T loaded) , #F(X VU Xm~A > A( Reveromycin A 3Na salt ) &\ 7z, XFRRERIZ, A1%E



—F# & L7= (LT unloaded), 8 D WT ~ 7 Z &2 vy, RVA HFRG#E L L CAEFAKA 14
G54 58 (LLT 14days RMA-), 21 Houdifefk 53 5 8% (21days RMA-) & RMA(L. Omg/kg of
weight) % 14 HEEiR 53 A8 (14days RMA+) . 21 HiEik 59 5 8 (21days RMA+) O 4 BEIZ kT
L. 10gf ® Ni-Ti closed coil spring 2353 HATL Y 1 B 2 [AlOEFE T _EFA/ G — FIHE M
R BT EES L 7z,

(2) AR HO B2

FHEEERRLIEOBIZ, v A 7 aCT (FEBREMWHID ~ 4 7 1 X#HCT R_mCT, Rigaku,
Tokyo, Japan) #s %17 o7z, BENEEEGHAOM#TIZ, ~ 7 FTRI/3D-BON (RATOC SYSTEM
ENGINEERING CO., LTD, Tokyo, Japan) TAT-o7, BEIFEEEF NI, FRIEr & ACEWNIC Theflezs
HABIETE DL HOMEI L, FHlZEIT o7, T D%, LEEEZ210% HHEEmER L~ Y IR T
EE L, BECHES>TRT 7 0 AR 2TV, bum OZKEWT T A O digsfi ke i 2 1FRL L7z,
T2, RFTERN S RIETEEEMRT D0, AUISESEHO u CT2RY Lz, REF
Ofmh a2 HEFUCHI U, BRE Lok, B AR/ ERARE (BV/TV) & B 2R (Tb. Sp) Z5HiH L
77

(3) T ALER

O ERT — X 1L EH)E SRR TR L, M7 B ERE XL B ERE
(Turkey’ s multiple comparison test) #HW /=, & TOMHEFENTIX., GraphPad Prism v. 6
(GraphPad Software Inc., San Diego, CA, USA) ZHWTiT-7z, p<0.05 ##MFMAHEED
D EHIE LT,

4. WFZERR
(1) RMALBPO2HHHIZ X 2t OB OMEEIZ- DWW T

140 % DORER~ A 7 aCT Besd FEICRT, HOEBRMBEHT B5E L0104 [ % CHEWT
~ 7 RSABE L HHE L TOPG KO ~ & ASABECIXBBIBMED A M /052 b o CHIN L TV 2 TS
P BT, e

| unloadedl | loaded |

SA BP +/-
BN | rm——— ——
o S Ry R AP
[T
A 1 S '7.4 e R
B
'
'

O BP EHNKIEFT R
B O EBRIBE) 7 H ISRV TIT~ 7 2 T,
SARE. BP+/—RE. BP+ BEDRICAH B335 Bl - 7o,

BP +
'
'

WT

Distance between M1-M2
In the BP administration (mm)

SA BP+/- BP+ SA BP+-BP+  SA BP4- 8P+ SA BP 4GP+
OPG KO WT OPG KO WT OPG KO
7Davs 14Davs

« Orthodontic ——
force T

[

Distance between M1-M.
In the RMA administration

AW
P +
WT OPG KO

AR ONT 7 2Tk, SA B & Helie L TBP+/ — R, " o
BP+ BEIIAEZAELZRDRM -T2, WOBEERE S M b T DR H -7, 7 H#%, 14
H% DOPG KO ~ 7 A TiX, BP+/—HE, BP+ BEIEISA BRICIER LA BB ENEEES WD L, WT <
AU LIz & 7R Uiz, & L CBP+/ —RE, BP+ BERIOMEERICIZA B /R AITRD Hian



<77,

@ RVA BEEDKIT TR

D FERIIBEN 7 HIRIZIBWTWT ~ 7 XTI, SABE. RMA+/—HF. RMA+ BEDRIZAE 22 221358
HHNRN ST, FI2, 0P KO <7 2Tl SABEL Eble L CRMA+/ —HE. RMA+ BEICH B 221358
D LIRS, OBEEEREN I Z b TV AR S -7, —F, 14H%ZIZIHBVTOPG KO <
¥ ARMA+EEIXSAREIZ b LA IS EhEERED ) L, W~ 7 ASA BEICIEEl L72fE A 7R LT,
OPG KO ~ 7 ARMA+/ —FEIZRMAHHE L SABEO I OEZ /R L7z, F72, WT ~ 7 AT, RMA+ #¥
IXSA BE & Ll LA RSB EhREE R LT,

(2) RMA D JFATESHC L 51 D) EER

O FEERBE) 14 A% X021 BHONRENZR~A 7 v CT Bifg % FRIZ/RT, RUA FEE G-I
(RVA-BE) Tl $hOFEBRBE) 14 Ak i LT 21 AR CIIBEIEHN AR R ZE b > TH
L TWDETRAGED b, RIARGIZ XY | i ORERAIEE) 14 H %2350 T RMAHF T RMA-
FEL L, AEELZRORN TN, WOBEBEHEA M2 b TW DA H -7, —F, 21
H#2IZ3V T RIAHREIT RMA-HE & bl LA I BN IRREN A L, 14 B RVA-BEIZITEL L 72 8
TR LT,

n.s.

loaded (14days) - Orthodontic force

RMA(-)

RMA(+)
- 0.9

0.8 -
0.7 -
0.6 -
0.5 -
0.4 - n.s.

unloaded

< = :
loaded (21days)
RMA(-) RMA(+)

Distance between M1-M2 (mm)

[a—
b2 0.3 4
- . 0.2 4
B 0.1
RMA- RMA+ RMA- RMA+
14days 21days

JRI T B R D IS S M B A 15 D FR AT
O EBRIIRLE) 14 H % RMAHEE, HHOSEERAEEN 21 HZ RMAHEE L 12, RMA FE#R5-8E (RMA-)
LT, BREEOBRMEE LICABERETIRD N7

14days 21days n.s. n.s

s
<It n.s. n.s n.s. 160 n.s. n.s. n.s
E LI B L L
o 140
€ 120
=
~—100
+ a
<§( 2 80
o = 60
40
20
— 0
RMA-RMA+ RMA- RMA+ RMA-RMA+ RMA- RMA+
148 21H 148 21H

B)FL®

BHEHIZBW T, 0PG KO~ 7 A2 2B W TR OREIE N 2 M2 7256, — 7R
JEI BH RS D LV NVEIRINIC L - TRy 7t OB bivic, £ LT, BPF L TURMAZ EfE
Be b U7=fE S, T L QW 2B MIRRTE ME 2 3 U, 23T Ko CRJE BE A5 1 HER S,



RN EFLINTZZ L3RS, DT, BPOEG ZHl L7-BRIciE, &5k o bk
OB FERETINH] S AUE T 72 DIk L. RIAD S % il L 7= 358 Tl o3 me L, 14 A
BIIXIOBEHEEA I LT e, LD Z & XV RMAIE, BIERREIT O BIC, Bz
HELRVWGEEIIRGEZITV., WOBE L ZLLE 3R EE2TIET 5 2 L TROBE D=
ha— L3 TE DHE RN IEFITH D AREMEAVRIE S 7z,

—F . REEFIZE W TIE, WT ~ 7 R8T 21 B ORI etk OREIES) 2 M2 728545 .
14 A HIFFeR) 72 B OFEIE) Z N A T2 356 L g L, ARICKE Wl OB EN 2GR B, RMA A1
WRFTESHC X0 | S MRaTEHE 2 il U, Z40Us Ko TRIEIFIR IS 3R S s 2 L T, o
DORBEEES TN S 72 2 L 2VUR SN T2, & HIC RMA AREN RATESHT 8 205 250k, ilE
HIRIC B % B 2 72 O ATREMED R S, BLED Z & X 0 RMA MFENRIATESH L, B 5 25 Rt
WHED B0t LE EIRIR 21T 0 BRIC, 2 MRERR L BB 02 bu—A T2 58
BRI TH D RN R S iz, S%iE. BRRISHEZBE L., KB L 2 RS20 T
HRFT LTS FETH D,



2 2 0 2

Kako Shunsuke Tabuchi Masako Miyazawa Ken Tanaka Miyuki Minamoto Chisato Asano Yuichiro
Kimura Fumika Aoki Yuki Sato Takuma Kawatani Makoto Osada Hiroyuki Maeda Hatsuhiko Goto
Shigemi

Does local injection of reveromycin A inhibit tooth movement without causing systemic side 2021
effects?
European Journal of Orthodontics -

DOl
10.1093/ejo/cjaa067
Minamoto Chisato Miyazawa Ken Tabuchi Masako Hirano Miyuki Mizuno Manami Yoshizako 157
Mamoru Torii Yasuyoshi Asano Yuichirou Sato Takuma Kawatani Makoto Osada Hiroyuki Maeda
Hatsuhiko Goto Shigemi
Alteration of tooth movement by reveromycin A in osteoprotegerin-deficient mice 2020
American Journal of Orthodontics and Dentofacial Orthopedics 680 689

DOl
10.1016/j .ajodo.2019.04.037

(Miyazawa Ken)

(60301636) (33902)







