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Lt &

Wi AF kg F 15mgel AT (Ketamin HCL;
F8%3 A" S By FAet AN E A
oAt Aot &5 ARTEAES) FH 0012
inch wireg ©|&38ldd AP AL st nElE
ER, A 3,95 AXY dHEF NAFE T4
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H&o nE)E AIAT. 5 AldTFA 549
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£3ld FYaA g o] JEHAEE 3
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Is : Incisors

M1 . upper 1st molar
W wire

PC : power chain

Fig. 1. The method of experimental tooth movement.
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Fig. 2. Number of osteoclasts in each
group
A:control group and drug injection groups
6 hours before the force application
B:control group and drug injection groups
1 hour before the force application
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Group 3: Bisphosphonate * *p<0.01

Fig. 3. Light micrograph of interdental bone of
non-wiring side in control group. Thick
alveolr bone, well arranged oblique fibers
of periodontal ligament, some blood ves-
sels are seen. Toluidine blue stain x70

Fig. 4. Light micrograph of interdental alveolar
bone of wiring side in control group.
Alveolar bone is much resorbed. especi-
ally near the root apex. Many osteoclasts
are appeared at pressure side of the
alveolar bone near the root apex. In the
periodontal ligament many biood vessels
are proliferated. Toluidine blue stain x70
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%59 FFARE NEFH indomethacin £
ol ¥lstel A3 FZAEE IEHAA HojA
Ae 257 Bt geA -4“‘*?]55@} e F5-%
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Fig. 5. Light micrograph of interdental bone in
the wiring side in which indomethacin
was treated 6 hours before wiring.
Resorbed alveolar bone and osteclasts
at the surface of the bone are noted.
Many blood vessels of large diameter are
seen around the bone. Toluidine blue
stain x70

Fig. 6. Light micrograph of interdental bone in
the wiring side in which indomethacin
was treated 1 hour before wiring. The
alveolar bone is much resorbed, but less
than that of control. Proliferated blood
vessels are noted also. Toluidine blue
stain x70

Fig. 7. Light micrograph of interdental bone in the
wiring side in which bisphosphonate was
treated 6 hours before wiring. The alveolar
bone is not less resorbed than that of
control group. Many osteoclasts and in-
creased blood vessels are noted. Oblique
fibers of non-pressure side relatively well
arranged. Toluidine blue stain x70

Fig. 8. Electron micrograph of periodontal liga-
ment in the control non-wiring side. The
collagen fibers run obliquely from tooth
surface to the alveolar bone(AB). Some
of the collagen bundles which are cailed
Sharpey's fiber(SF) embedded into alve-
olar bone. Fibroblasts in the ligament are
well arranged parallel to the collagen fib-
ers and abundant endoplasmic reticulum,
dense secretory vesicles, and vacuoles in
the cytoplasm. x5300
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2. Indomethacin ¥ 7

Indomethacin 2] 48 & AFAde F
g d3uree] Aol #AHA ¥ diRxEd
A & & RAT & XA addte A
datx] ga wgpo] EtEa o HHRAX, 3
EAE, FEAFAE, dAAE, RFIAE, v
FAES0 2HANT AREAEE AEL] 970
EEstn B 718 Yz iien wdidhe
B35 sgEo] AT di Az AL X
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Fig. 9. Electron micrograph of a osteoclast in
contact with being resorbed alveolar bone
in the control wiring side. The osteocliast
have numerous mitochondria. vesicles
and vacuoles. The ocell forms ruffled
border(RB)., which is characterized by
slender villous projections of cytoplasm,
many vesicles in the villous space and
clear zone(CZ) -characterized by con-
taining filamentous materials and a few
vesicles. x4000

Fig.10. Electron micrograph of periodontal liga-
ment in pressure side of indomethacin
administration group. Many fibroblasts
showed degenerative changes which are
vacuolation and fragmentation of cytop-
lasm x7000
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Fig.11. Electron micrograph of a portion of oste-
oclast which is resorbing bony surface in
pressure side of indomethacin admini-
stration group. The cell forms membrane
specialization, ruffled border(RB)} and
clear zone(CZ). General features are si-
milar to those of osteoclast in control
group. x7000
Fig.12. Electron micrograph of periodontal liga-
ment in pressure side of bisphosphonate
administration group. The collagen fibers
are well reserved in the ligament. The
fibroblasts show normal configuration but
have less endoplasmic reticutum in the
cytoplasm than that of normal active
fiproblast. x5300

 Fig.13. Electron micrograph of osteoclast in pre-
ssure side of bisphosphonate administr-
ation group. The cell showed blunt cyto-
plasmic processes and vacuoles In the
cytoolasm, but does not seem to actively
engaged in bone resorption. x11000
Fig.14. Electron micrograph of another osteoc-
last in pressure side of bisphosphonate
administration group. The cell lies in
some distance from resorbing surface of
the alveolar bone(AB). The cell projects
short slender processes but does not
show membrane specialization which is
characteristics of actively bone resorbing
ostoclast. x7000
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Bisphosphonate ¥¢}3} indomethacin T &
F-oll A acid phosphatase @ LDH zkto] tiZxFHoh
#8A A9 tHp<0.01). Acid phosphatase #-&
bisphosphonate©] indomethacin®®.t} ZFgkor}
(p<0.05), LDH #-& 2lg zo]7} g tH(Fig.15).
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Fig.15. Acid phosphatase and LDH values
in Control, Indomethacin and Bis-
phosphonate groups

Group 1: control group

Group 2: Indomethacin injection 1 hour

before the force application

Group 3. Bisphosphonate injecion 1 hour

before the force application
*p(0.05, * *p(0.01
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-ABSTRACT-

Effects of bisphosphonate and indomethacin
on alveolar bone remodeling in rats

Myeong-Sook Cho, D.D.S., M.S.D.. Jong-Chul Kim, D.D.S.. M.S.D., Ph.D.

Department of Orthodontics, College of Dentistry, Chonnam National University

The purpose of this study was to examine the effects of bisphosphonate and indomethacin, blockers of bone resorption
with different mechanisms, on alveolar bone remodeling. Male rats were divided into control, bisphosphonate and
indomethacin groups, and then each group was divided into an experimental side and a control side according to the force
application. Bisphosphonate(6.3mg/kg,2.52x10mol/L) and indomethacin (9mg/kg, 2.52x10 “mol/L) were injected 6 hours
and 1 hour before or 24 hours after the force application. The rats were killed 72 hours after the force application and
histologic examination was perfomed. The values of serum acid phosphatase and lactate dehydrogenase were also
measured in the control and experimental groups treated with bisphosphonate or indomethacin 1 hour before the force
application,

In the experimental side, the least number of osteoclasts was noted in the groups treated 1 hour before the force
application with indomethacin or bisphosphonate, while there were no differences between the control and the groups
treated with drugs 6 hours before or 24 hours after the force application. '

In the control side, the number of osteoclasts was not inecreased with no differences among the groups.

Histologic examination revealed a severe alveolar bone resorption in the control group and the groups treated with
indomethacin 6 hours before or 24 hours after the force application. Indomethacin treatment 1 hour before the force
application and bisphosphonate treatment at any time significantly attenuated the bone resorption.

Electron microscopically, ruffled border and clear zone of osteoclasts were observed in the control and indomethacin
groups, while some osteoclasts were detached from the bone surface and exhibited dull cellular projections in the
bisphosphonate groups.

The bisphosphonate and indomethacin groups showed lower values of acid phosphatase and lactate dehydrogenase than
the control group. The acid phosphatase value in the bisphosphonate group was lower than that in the indomethacin
group, whereas there was no difference in the lactate dehydrogenase value between the groups.

These results suggest that bisphosphonate reduces the activity of osteoclasts as well as the number of osteoclasts and
that indomethacin reduces the number of osteoclasts without affecting the activity of osteoclasts. Bisphosphonate has
a larger inhibitory effect on bone resorption and thus less limitation in the application time than indomethacin.
KOREA. J. ORTHOD. 1996: 26 :163-174
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