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Fig. 1. Amount of tooth movement in diabetic(D~im) and
normal(N-tm) rats. Tooth movement was signifi-
cantly greater in diabetic rats than in nomal.

ted microcentrifuge A1 #(509-GRD, QSP,
USA)el Y3 FA] 1A &ael Basle] g4 9
43 g WA, 7HEH wE AL R AH
-0%9] 2ALWE o B#EA3te] Ao ol &
stk YA wkE AobZe duF AHAALE 9
g A o7 ARE3ATH

YE5E A3 F99 N2F FHL
&5 g YE5E ot s L
TRV 15%237H4 33 Ea3to
g & 291 9¥5FT £2& 1 ml9 Triton buffer
(0.1%6 Triton X-100, 0.3 M KCl, 0.06M Tris-acetate
; pH75) = M3t ¥ A|da@&ed ¥ F, 4T
ol A 9H& A ¥ (overnight) A% 3] AL (stirring) F,
4°Col A 1500 rpm(5625 G)o.& 2087 gAEF 3
At #&9L Triton buffer® 1:10 Bl &2 A3}
31, ACP$} TRAP assay & A 33t1, 1% 100mm’s
Triton bufferg§ F718td oA 1:28 A3 &
ALPS} &l Z8 JFEA 4 242 =z
T 54 SUddd 2F F 4 820 Fshe 9
&( U/ug protein) 8.2 84T} A2F OCHFHe
Triton buffer® 1: 1002 3AH N2F 22 5
wWE FHA3t, 84 OC immunoasay 2t L3 HHE o
ZAYF & FU 9N F2F T OCTFo) ARt
£ Hl&(ng/ug protein) = A5} Th
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Table 1. Mean and standard error of mean for the ser-
um TRAP and osteocalcin by day in normal(N)
and diabetic(D) rats.

767 034 571 042 S

1
735 063 622 079 NS

Se“’g; /E)RAP 3 880 £075 672 £035  S*
909 052 606 4019 Swws
DAD-NS  DAD-NS :

1 047 006 016 +014 S«

g oc 3 046 F0M 014 X005 S

+ - +
vy [ 049 00T 001 EO07  Sexs

14 052 X009 -015 £0.17  Sexx
DAD-NS DAD-Sx#x

TRAP : tartrate-resistant acid phosphatase.

OC : osteocalcin, DAD : differnce among day groups.
S" ¢ significant at p<0.05. S™ : significant at p<0.01.
S™* ¢ sifnificant at p<0.001. NS : non-significant.
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2, A-AotolEd, T, Tr-XotolF
oA Ee S8R tisie] B o B BFE
2AHE A& AT Hofo]FHE paired t-testE 2}
ol AANAL, & ¥ Fole oARAEH
(two-way ANOVA)L.2, Zt 3t 4877 Azt
d Fols dARAEAS APstoy, 2+ 7o 4
A7} AZHE 2}o]& Duncans multiple range test
2 foAE FASAH
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Actel o] F7h A2 ehdthFig. 1.
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Table 2. Mean and standard error of mean for the alveolar bone phosphatases and osteocalcin by day in normai(N),
diabetic(D), normal-tooth movement(N-tm), and diabetic-tooth movement(D-tm) groups.

acp L 1440 +2.27 455 142 3677 £280 197 £005 S S
O 1033 +125 1360 +460 2953 +409 2063 £198 s S S NS
: 7 1084 +1.25 663 £188 1628 +147 2791 +357 NS ST S S
protein) 4 1166 £229 1434 +224 615 135 2089 +318 NS g 8T 9
DDG-NS DDG-S* DDG-S#xx DDG-S* 7z 7z 77 77 7z
rap L 1077 +1.99 407 1026 4313 +265 348 +053 S” s S NS S
U 837 088 1287 £464 4030 ¥510 2076 £279 NS S s NS g
S 1541 +3.40 517 140 2142 191 2351 £366 ST NS 0S¢ ST NS
protein) 4 1557 085 1280 +035 977 £288 2377 *278 N§ NS g s g™
DDG-NS DDG-S+ DDG-S* DDG-S+ w oz g oz oz
ap | %046 14651 14563 + 961 3309 £1620 11654 +1508 §” NS s NS §™
Une 3 36229 13974 16006 1299 26LE3 £30%6 15120 L4251 s" NS g NSNS
B 7 38176 +6325 14739 £1279 33664 £4202 35072 8249 S NS NS S NS
protei) 1 se0 ) 43103 16464 + 299 BRIT £1974 47285 09 ST ST s S NS
DDG-NS DDG-NS DDG-S#+*  DDG-S** 2z 22 gz  wm
oc 1 108 +029 109 +0.03 224 %030 040 *008 NS NS g™ 8™ S
e 098 +0.04 063 *026 267 *016 090 t0i2 NS ST NS NS S
: 7 101 009 036 =007 292 £029 091 035 S S NS NS NS
protein) 101 +0.05 031 =001 244 £039 091 *004 §™ g NS ST g™
DDG-NS DDG-S#x* DDG-NS DDG-NS 77z 77 7z 77 77

ACP : acid phosphatase. TRAP : tartrate-resistant acid phosphatase. ALP : alkaline phosphatase. OC : osteocalcin.

DAD : differnce among. day groups.
S" : significant at p<0.05. S™ : significant at p<0.01. S

Hk

ro
gk
02

L} BZ2% #X|(bone marken2| Hs}

AANZFN)F Fed(D)e 8% TRAPH ost-
eocalcin s 59 42 E Table 19 AA AT =
9 83 TRAPEEE 19, 74 2 4L FoA d=
THT Bokoy 3dFe FoAv) g AE A
dojthE Foaes At W FeFY A4l F
A9 F F5 AL A2 ZAaHY Jde Ao
Vet 9eae 83 OCHHEe Ay ARLT
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BEE YL

W 8FY 2L FYAH GAo] BaHY
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AEHEA W3}

23 dxrd vudty Fg-Rololsry AF
= ACPEET 193 3d79A 9321 (p<0.001,
p<0.01), 74 FNAH T 4LFZANA 2o} EAF
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AtolollE 1dF0) 7HF #9339, 7Y, 1497 £2
2 A THP<0.001). AAA-HotolsTe X2F
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£ YET wabA Gd-Rotol s AxF &5
A& Aojols 1Y-3Y0) AASA gov 1 0]
de AAZE 7289 14dTAHE M B Al
2 YEyith

Az B wste] FA-Holol 5 A 2F
ALP T=& 19, 3934 74 FolM e g a7t ¢l
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(p<0.001). AH-AololEdY OCTEE 1¥9ToNA
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e UzEH 3t ey 3¢9, 7Y B 149 #
M E Q2R ZomW(p<0.01 o8, 48 4
HdF ApoldlE 78FAA 7HF Ekou foAe
ik wekd FA-xololFEe] AxF FA &4
& 398H 712 ARk 7Y-14906) & F7H3
gl gl Aoz eyttt
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A ws
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TRAPEEE 193 3¥TolM Bt #2371 ¢
Aot 793 14940l FeFRY 3 THp<0.001).
Gi-XololF Ty AY AHIT Alojddle 197]
vn 39, 79 2 48FdE FU3h g
(p<0.00D). WA Fu-HololETe] EFF B4
2 Ay 3R F7E AR 799 A3 St
&a] 149471A Z71E AEZ gol e ALz vg
wel Jdol vlste] FR-XotolgTe] Xz2E
ALPEEE 199 3d TN E FA7F ik 7
U3} 14LFNA FA A FRATHP<0.001). F=
-x|olo) B NZF OCTHL 14TNN G
B} Aok (p<0.001), 3¢ 790 E FRUt
AR, 148 Tl A = oHp<0.001). webA] Fr-
z)olo) BT FEA AL G vletd TR
B 3715t 1447HA A& 710 e AeE U
125 4=
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4) g-Aotol T Fx-Holol 5 Afele X

Fr-Aolol g e 2F ACPEREE B30t
olFTRT 1YFA Bi(p<0.001), 3YTolNE

),
TAA fFodol g9y, 7¢ 1496 F94
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Fr-XololFF e N EZF TRAP E5& AA-X
olo]F R T 193 3YFAME B (p<0.001, p<
0.05), 79TANE 2ol7t ¢la, 4P T = G2
3 A ERTHP<0.001).
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T 193 397 RGN otol TRt o} 7
Y3 4ol FA-Holole TRt £ FA4S #
At
Fr-RotolEFe XN2Z ALPEEE BZA-X| o}
Ol FTHTH [ DM E Bk o H(p<0.00D), 3Y, 7Y
9 4LT2 Y3 gl §9, gd-XololF
9 A&F OCTHFE A4 oto| B3} vlaste]
79T 27 AT, 19, 39 2 14979
M @kt (p<0.00D). wWekA BG-XotolEEe F
A 42 BAg-Aololmt Hluwsle] AF AR
717Et e Aoz Yehyit
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239 BUTFL FRSE AT Bl g}
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Fig. 2. Aveoar bone ACP levels of the diabetes(D),
normal-, and diabetes-tooth movement groups(
N-tm, D-~im) compared with that of the control.
Depicted the differences from the contral level.
The ACP levels in N-~tm group were peak in 10
and 3d, and after then decreased through the
experimental days, but comparalively that in
D-tm group was increased by 3d and the peak
level reached at 7d and persisted through 14d.
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ig. 4. Alveolar bone ALP levels of the diabetes(D), normal
-and diabetes-tooth movement( N-tm, D-tm) groups
compared with that of the control. Depicted the
difference from the control level. The ALP level in
N-tm group was peak in 14d, comparatively that in
D-tm group increased by 14d but not significantly
different from the control.
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Fig. 5. Alveolar bone OC levels of the diabetes(D), normal-,
and diabetes-tooth movement (N-tm, D~tm) groups
compared with that of the control. Depicted the
differences from the control level. The OC levels in
N-tm group were higher than that of control through—-
out the experimental period, but those in D-tm group
were increased but under near the control levels.
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- ABSTRACT -

Alveolar bone turnover during experimental tooth movement
in Streptozotocin—induced diabetic rat.

Ki-Soo Lee”, Taek-Woo Lee”, Sung-Jin Kim?

y Department of Orthodontics, College of Dentistry, Kyung Hee University
Z)Department of Pharmacology, College of Dentistry, Kyung Hee University

The purpose of this study was to investigate the alveolar bone turnover in diabetic rat, and to compare the alveolar .
bone turnover during tooth movement in diabetes with that in normal control.

Eighty Male Sprague-Dawley strain rats(8th week) were divided into normal control(N), normal-tooth movement
(N-tm), diabetes(D), and diabetes-tooth movement(D—-tm) groups. Eighteen days before the start of the experiment,
diabetes was induced with a single injection of streptozotocin 50 mg/kg of body weight in citrate buffer as vehicle via
the tail vein. Maxillary first molars of rats were moved mesially by 40 grams of the closed coil spring.

Experimental animals were sacrificed after 1d, 3d, 7d, and 14d experimental period, and the alveolar bone around the
maxillary first molars were assayed biochemically for acid phsophatase(ACP) and tartrate-resistant acid phosphatase
(TRAP) as bone resorption markers, and alkaline phosphatase(ALP) and osteocalcin(OC) as bone formation markers.

TRAP and OC concentration in serum and alveolar bone of D group were lower than those in N group, and especially
OC concentration decreased more following diabetes prolonged, which showed the decreased skeletal and alveclar bone
resorption and formation potential in diabetic rats.

In N-tm group compared with N group, alveolar bone ACP and TRAP concentrations were highest at 1d and
3d(p<0.01), decreased after then, and showed lowest at 14d, and alveolar bone OC concentration was higher at 3d, 7d,
and 14d(p<0.001) and showed a tendency of peak level at 7d. which showed the peak of concentration of bone resorption
markers at 1d-3d and those of bone formation markers at 7d.

In D-tm group compared with N group, alveolar bone ACP and TRAP concentrations were higher at 3d, 7d and
14d(p<0.001), and tended to reach peak value at 7d and persisted through 14d, and alveolar bone ALP and OC
concentration increased but not different from that of N group. The amount of tooth movement in D group were greater
than that of N group at all experimental period.

Those results were suggested that during diabetes, the alveclar and skeletal bone undergo low bene turnover and the
more amount of tooth movement, but because the peak time of alveolar bone resorption activity was delayed and
sustained in longer period of tooth movement and alveolar bone formation activity is lower than that of normal tooth
movement, the periodontal space is supposed to be larger during tooth movement.

KOREA. J. ORTHOD. 2001 : 31(3) : 357-67

¥ Key words : Streptozotocin induced diabetes, Tooth movement, Alveolar bone tumover,
Phosphatases, Osteocalcin
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