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Abstract

The present study examines whether YM-175 inhibits the tooth movement and induces
osteoclast apoptosis by topical administration in rats. To better understand the effects of 251
of 0.049 YM-175 solution, it was injected into the palatal submucosal area adjacent to the right
upper first molar (experimental side) 3 days prior to use of the appliance. The left upper first
molar served as a control with an injection of 25u1 of 0.99% NaCl solution into the corresponding
area (control side). Topical administrations made a total of nine times, every 3 days.
Experimental tooth movement was perfomed over a period of 21 days. The measurement of
tooth movement was performed with a stone model of the upper jaw made by taking an
impression with silicone materials on days 0, 3, 9, 15, and 21 after the appliance was set.

Animals were sacrificed at each experimental day. Hematoxylin-eosin and tartrate-resistant
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acid phosphatase staining and the TUNEL method were used for histological studies, identifica-

tion of osteoclasts and idenfication of apoptosis, respectively.

The results were as follows :

1. Tooth movement on the experimental side was significantly smaller than on the control

side.

2. The number of osteoclasts on the experimental side was significantly larger than on the

control side on day 3, but significantly smaller than on the control side on day 15.

3. There were apoptotic osteoclasts on both the experimental and the control sides, and the

number of apoptotic osteoclasts on the experimental side was significantly larger than on the

control side at each time the experiments started.

These results suggested'that YM-175 may be a useful agent for the pharmacological anchor-

age of orthodontic tooth movement and induction of osteoclast apoptosis may be the main

mechanism with which YM-175 inhibits bone resorption.

Key words : Bisphosphonate, YM-175, Osteoclasts, Apoptosis, Tooth movement

I. #

BIERIR OB DEERRA LTI, Ih
 CEBRIICPGE,,E,"™, HEAVD 9D/
M frbi T & 7205, BWEM & U TR S
BRY B eBRESNTWED, —75, EEH
Zigfbs s 2 L2 kD, HNEICEREE ORE)
EIEEL LD &7 5 [FEEPHEE 9L 0w
ROEZENTETED, WOBEIHIDLD
W2, FERXT U A FRMERKEREF O Indometh-
acin®® Flurbiprofen'®D & 5 8R4 o5 T &
720 ¥ 7o falt, BRI D Bisphosphonates
(LUFBPs & %) 28, EHEMEEICHATH
2L DOMENZEINTEY, BWEISHADTEE
HETRB I LT 5118,
BPsiZAENICHEET 2EBEC D) Y BO
P-O—PHEELZP-C-PHEEERLLE
FRAVE T, H7% ¥ OB U s ER 2
bbb, BRICL 2B EZT TEBRNTLER
YWETHD, ZOFEEERLE L CBBIENHIE
M L OCRFMEAIKICIIEER 2683 % 129,
BHHERIE Y B PagetiR'®), 4% Y12 L 55 Ca

MfE' 7% & ORI M FEEDERFICIGH &
n, 351, XYfeagRIEIHEER %2 b D
7Fa T RRREFHAFESNT DB, ZD %
T, INF CHBENEOBEINDEEIZ O
T#HE I Nz b Dizix, HEBP, alendronate,
risedronateZ3® v, Wi b FEHPHEED
EHESIREINTE TWBEI) FITEFE X
N7z 3IMADOBPsD U & D T H % disodium
dihydrogen methylene-1, 1-bisphosphonic
acid (LIFYM-175&889) X LEEDb D L [FE
FEDH 532 0L EOE B RIEHhR A
RINTHEM9, Z K% 7 BIENE
OBENOHEBIZ OV TOWMERVWETbh
Tz, 7z, BPsOERBF & LT, BEl
Jel O 34k D B Hif20~2250 B B #3514 o
=2, BB DREEER2 % 5 i
HEHMEZ U TOBEREOMEHE® 2 &, &
FIELRHPIBEZONTETVED, WEER
Wz B, Zhicmz TRz, —
OBPsIZHEMILD 7 K b — > AFFEFAEH 038
& 3N, BPsOBRIHIGIZIR DO E RN %R
GRS I N T0n 529,

(76)



HIGASHI NIPPON DENTAL JOURNAL Vol.17, No.1, June, 1998 77

72T, KBTI, 7y O LEE—F%K
W EBREOBE 21T, 1) YM-1T5E#5
X AEOBBOIHBIROERE, 2) FEEO
SEHEAYEIZE, 3) TUNELE:IC & 2 i EHifd O
FaZEDEREL 21TV, YM-1750 SEH22 { & E I
A~OBREB L 0% Of BIPENEIER O1ER
BRI RO 7 R b —y AFRRIEALEE
LTWEDENCOWTEET LI E2HNLE
L7z6

II. ¥V FE

1. KEREY

EEREN Y1 13 A E200~230 g D M Wistar
% 7y b 9HE % & 538 A v, Bisphos-
phonate (L FBP £ & 3) YM-175@F# 51 &
2 ¥ OB DR ENIC 130T, JEAEBEMER I &
LI ICA T, EEREIE, KFEYE
By —CHEL, BED7 v AREFEHR
B (F Y =¥ OVERRITEE) EKEKEBHE
¥,

2., FEAEH
BIRIIEHF TH 2BPsD 5> b, YM-175
(Fig.1) ZHWwiz, %8, YM-1751k Lz &
Eroftsani,

3. ks

YM-1750 B 5 & 2 B8 % ket
T& % X9, AUCEYO FELEMIFEEE % E
BafEl, ESEAIEISEER & @M & L, Fig. 2%
EHEMANC PV A P e XF VTNV —RRERE
FUHETRFRELEbOERLTED, K
SHE E TEYBPEBZEL TRV EERLTY
5.5 5L LTI, 10%2 b vE Y —u
(# > 7% —)v, Dainabot) DIEFERE 5 & 2
2 5 FRERE, EERENC1ZX0.04% YM-1758 % %,
SR 130.9% NaClis# % Z 2 2513 D
NINWHRYHAZA My Y Y (Hamilton) %

OH NH OH
| |

|
O=P—Cc—P=0

Fig. 1

Fig. 2

(77)

| H |
ONa ONa

Chemical structure of YM-175 (disodium
dihydrogen methylene-1, 1-bisphosphonic
acid).

The extent of diffusion of toluidine-
methylene blue dye at topical administra-
tion. The pigment of toluidine-methylene
blue dye was not diffused at reverse side.
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set of the orthodontic appliance

v
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N I R N O
T f T T T

(3) (5) (5) (6) (6)

4 . topical administration

T - sacrifice

Parentheses mean the number of sacrificed rats.

Fig.3  The experimental protocol at topical administration of YM-175.

T ESEEE OZRE T RS L7,
BE5 3 EERBALS 3 HATL V17w, DUk 3 B
BEL, ARFIREKRE LI (Fig.3),.

4. ERHEOBE S
Igarashi 5D HFE /> T, MILEE{LE
v nvF ¥ I 4 ¥—BIO-FLEX (H %
0.0124 >F) (uyF—<v 7> VY )%
MW TFig. 40 & 5 WAL U 7 ih KREE & 1F
U7z, Z OFE O Mt % Ml 5 —Ek &
BFHEICES L21H BER S ik L
720 REBRTOUHEAD Y 4 ¥ — O K& 1T
1.3mm& 72 0, BIES3HI18.52 TH 2, FBIES
X, A—r257 (DSS-5000, EEEERT)
THEHWERABRE2ITO 2L WX DEHHAL
(Fig.5), %8, WMEOHEIEIX, EAEIZHZ
FFonlca—Fer Ty, Zaix~y KX
E—F 10.5mm/mn, 7 VA7 —I50gfE L7z,

5. MOBHDEREE
0, 3, 9, 15, 21HHIZY Y a— v HISMH
(Dent Silicone Aqua regular type, &) T

FISRERIE1%, HIEAE (Noritake Super Rock, — F1&4

) F) W CHRIIBERIZER LT, v, A
(78)

Orthodontic expansion appliance set
between right and left upper first molars in
rats.
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Fig.6  The superimposed figure of molars in rats.
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Time course of percent inhibition of distance of tooth movement (mean=®SEM).

The percent inhibition (%) expresses {1-(b/a)x<100} .
a: distance of tooth movement at experimental side.
b: distance of tooth movement at control side.
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Cross section of mesiobuccal root of first
molar on 21days after application of orth-
odontic force. [HE stain]

A: The width of the periodontal ligament
presented the regular width for the most
part in both the pressure side and the
tension side.

t: tension side
p: pressure side

B : The width of the peridontal ligament of
pressure side was narrower than that of
tension side. It presented hyalinization.
t: tension side
p: pressure side

Fig. 9
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Osteoclasts apoptosis at experimental side

on day 15.
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: Apoptotic (arrow) and viable (arrow-

head) osteoclasts are seen in the per-
iodontal ligament-space. [HE stain])

: TRAP stain shows strong red cytoplas-

mic staining of osteoclasts. [TRAP
stain)

: A strong signal is seen in the condensed

nuclear fragments of an osteoclasts
(arrow). No signal is the nuclei of viable
osteoclasts (arrowhead). [TUNEL stain]
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a: TRAP-positive multinucleated giant cells.
b: TUNEL-positive multinucleated giant cells.
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