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= Fig. 1. Osteoclasts counting area for the mandibular 1st molar at
3}k FxE= {(4-amino-hydroxybutylidene)bis 9 g

postnatal day 3. The area is confined within the upper
phosphonated] o} rectangular box.

150



— Bisphosphonate2} X|o}

o

o] g-3te] 207) 2] W Il N Z2 5| AfE o
& KSLitezz 7238 o]43le] WAL A5}y
o (Fig. 1) @e}xl A3}= Student'st 74 -& }\] 5,
At

=

r—ln‘. [0 Flo

1. &

2
i

e}

7F2] alendronatege] 3,7, 100 & A= =}
ekA] oo}, g E Fof 109 ollA]
o | Blgte] F-o)etA ZF4skade (p<0.05). &
g 2291 sFe|A] Pz 9 B Ze]:
= W25 )9l o1} (2a, ¢), alendrona® 10Y
Aol M= oA mE
Aoz} WEF o] A ket o] Ew= Ao} n
Zo]] wlg} 2 Fo] 2ol n|ste] FHAE o] 3104
o} (Fig. 2b, d).

—

RN

Z

o

I

25
=
L

=z

S
M
mﬁjz%

-\m yn

—

T 9 AvE F &

AAH

39 YoM okle A B EA 2oL
Y453 glgler] AAZelF e FHso]
217 skskeh AA o FE A2A FAI7E ol
Aaks)o] AMEAYFARAZA As)o] A

oK
2

CLIEES

—

AAE Zelo] AAE 4 glod HIAARM T
NFRE x3sle] dRE 7] LAF3e] 7] ¥

S Hylom, X FAS 3 A (epi-
thelial diaphragmy] 3A=7] A)zbeleich. S5 o]
FHE AAZAF el vt W8 Awrt Wi
&, R 3L PYAH sgleovt WA A
obal HAL dfRE wF FHo HEH AN
(Fig. 3). =& o]F4ol#] alendronatd] 2|3+ ==&
gk W3t &7 FEEA dsrort o4 wbly]

A £ A3 Sledet (Fig. 4)

109 Hzold TPy BF 4ad U 4
obdle] el AT glow], 53 wE F9)
MR Es Wed Y4 wE T YU

H
wx $Eak gelo) nso)e wEe sl (Fig.
5). 10 alendronateFod Fell A A g

151

(=]
us —

HA HAelAM F23 Wz FEEA] odghon
dzZ3 A 34 274 Beioh =y wa)
DAL 47h A zhasle] Qe Aok Ay
o] Em = el vlste] F& sHm AHS B
A (Fig. 6).

3. HellAFEH 4~HAH

dEzzolA AAZeAs A olEmel] E33
WA E = 4 3,7, 100 Fo] 77 16.2+
3.9, 30.5+7.7, 40.3t 2.V QG 31, ER o] F A=
Z}7}; 13.2+2.7, 20.5+ 8.5, 39.3: 0.6/ ¢ o}. =, o]
FY 2FelA waA 2= 10964 He=z F7}
stda, WM 2 e T Aot el FARRE 7t
S Baow U A7l mazz o 2
ol FlskA ket (Fig. 7).

AR ZolFgy el A3 o] Em 2] wzlI]A)
Z = 34794 alendronater] s =9} T E
o FllA 22k 21.5+3.1, 25. A 2.2 I F
ool Al el wlste felEA Frteiel e
(p<0.01), R Zoll= 41.5+2.4, 48.3: 7.0 = A%
= FolF (p<0.05p 3= Foi (p<0.01p1A
25 f23H Frhekdeh 2ev 109 2elE A%
=9} TEx FoFolA 77k 28.3+5.1, 9.7+ 9.67)
2 B gzl nlste] folsA Faddet (p<
0.01) (Fig. 8).

3k

I

45 1
40 1
35 4

30 A [
25 1
20 1
15 4 T
10 1

Number

3d 7d

M1

10d 3d 7d

M2

10d

Fig.

2nd molar, d : days, n=4 in each group. *& .01.

7.The numbers of osteoclasts seen in the alveolar bone
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control group. The numbers significantly increased in a
time dependent manner. The numbers are represented as
meantSE. M1 : mandibular 1st molar, M2 : mandibular
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Legend of Figures

Fig. 2. The central incisor (a) and the 1st and 2nd molars (c) are seen from the mandibles of control group at postnatal day 22. In
contrast, any anterior (b) and posterior teeth (d) are not seen in alendronate (0.5 mg/kg) treated group at the same age.

Fig. 3. The mandibular 1st molar, its large dental follicle (DF) and overlying alveolar bone (AB) at postnatal day 3 in the control. A fe
osteoclasts (arrows) are seen in the alveolar bone. Thin layer of enamel was formed under the formative stage of ameloblasts (*).
H-E stain, x 150.

Fig. 4. The mandibular 1st molar, and its overlying alveolar bone after 2.5 mg/kg alendronate treatment at postnatal day 3. Many
osteoclasts (arrows), some of which are detached from bone surface, are seen in the alveolaElgiam, K4 300.

Fig. 5. The mandibular 1st molar, and its overlying alveolar bone in the control group at postnatal day 10. Many osteoclastsgarrows) ar
seen in the alveolar bone. D : dentin, E : enamel, * : reduced enamel epithelilrstaih, x 300.

Fig. 6. The mandibular 1st molar, and its overlying alveolar bone after 2.5 mg/kg alendronate treatment at postnatal day 10. A few
osteoclasts (arrows) are engaged in the resorption of the thickened alveolar bone. E : enamel, D : dentin, * : reduced enamel
epithelium. H-E stain, x 450.
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Abstract

Effects of Bisphosphonate on the Tooth and
Alveolar Bone Growth in Rats

Hyun-Jin Kim, Min-Seok Kim, Mi-Ra Lee, Ji-Yeon Jung,
Won-Jae Kim, Sun-Hun Kim, Eun-Ju Lee

Dental Science Research Institute, School of Dentistry, Chonnam National University

Eruptive movement of the tooth germ accompanies the resorption and formation of the surrounding alveolar bone.
Bisphosphonate has effects on osteoclasts to inhibit bone resorption, being currently used for the treatment of bone
disease such as osteoporosis.

This study was conducted to elucidate effects of bisphosphonate on tooth eruption in growing rats. Alendronate, a
derivative of bisphosphonate, was injected into newborn rats at the concentration of 0.5 mg/kg and 2.5 mg/kg for 3,7
and 10 days.

The incisor and molar teeth normally erupted at postnatal 22 days in the-sakted control group, whereas no
teeth could not be seen in both groups of the alendronate treatment. No conspicuous histological changes could not be
found in the teeth germs in the alendronate treated rats. The number of osteoclasts in both the first and the second
molars was maximum on the postnatal day 10. The number of osteoclasts significantly increased by both 3 and 7 days
of alendronate treatment<g0.01). But the number significantly decreased by 10 days of alendronate treatment in both
concentrations (g 0.01). The size of osteoclasts was not different between the control and alendronate groups.

Thus, these results suggest that bisphosphonate acts on osteoclast formation to inhibit bone resorption and
subsequent tooth eruption.
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