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Fig. 1. NiTi closed coil spring application in Rat
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Fig. 2. Tooth movement measuring by digital
caliper
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Table 1. Comparison of mean incremental active tooth movement among three groups.

—

A Group 0 069017 0141002 014£022 009+016  009£010 008+011  007%008
B Group 0 084009 - 026=031 011+008 009=008 003004 003004  002+003
*
C Group 0 0574023 :l 0337017 018+007 008007 006+008 0094012  014£0.12
. Day 8 9 10 S e
AGrowp 005£005— 0115011  003£005 0034004 008+010 004£006 012013  0.I3+012
\
B Growp 019007 ] 0184009 0031004  003X004 0024002 003£006 021009  011+005
CGromp 0154014 0074007 0027002 0024001 004003 007+006 0134011  0.09%0.3

* 1 P<0.05

2. g7
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o] TUNEH FS B2 A1 1R FAH S high
speed burZ FA & 4ot & F 0.25mm 2 &
AZHA o2 Xolo] F:9& 7ol AT F pig tailS
HED AFe 50g9] FE U3 3= NiTi closed
coll springS ZoFA 5, Bl & 100g2] 3-& 23
31 NiTi closed coil spring® 2051, CEAE
50g springe A3t AL 25¢9] 3 & Wit
NiTi closed coil spring< 21T H X}t ] A=
g 236l vHFig. 1,2). 283 C2Y A S 49
A 50ge] A HE L33 springe B EF A3}
Rt Xotzt Al ASL gt F-A FAES
o A7 ZAHe] w4 Ao 7 AHE
NNEAA R ARSI Xotg WA S AFAoz e
5 spring < A 8-317] Aol Xopxt ARlE SH A
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7HA Aete] A 1200 7X|7F 23E = # 75 23
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Z3td 0IM EDTA (0.IM cacodylate buffer, PH
56-68)4 &3 E AFstd  FEel  wet
Hematoxyline-Eosine €4} 3} Masson’s Trichrome
HAE At FEAn|H R FAATE A2
FFGAE vad o X2 AEEFFY Afde
AAZE Wol7t Aot AW FY 1/3FAHY A2
s AANTAE BARYE 7F 2 A2 F
FoFdE FEFAKFig. 3).
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Table 2. Comparison of mean cumulative tooth movement among three groups.

1231040  1.30*041

A Group 0 0.6910.17 083018 0971017 1.06%024 115%032

B Group 0 0.34%0.09 ] 111£023  1.22£027 131028 1347028 136+032 1.39%031
%

C Group 0 057+0.23 090+£035  108%035 116%032 116%032 131021 145%0.18

A Group  1.34%0.36 1.49%0.46

1.60+0.40 1.90£049

1.46£0.43 152+0.49 1651044 1.76=0.42
B Group 1571029 1.75£0.38 1.78£0.36 1.81*£0.35 1.83+0.32 1.86%£0.36 207+0.39 219041
C Group 1612024 1.68+0.27 1.70£0.27 1.73+0.28 1771026 1.84+0.26 196022 206%0.10
% P<0.05
ol A
06 f—it oo ] 4= C group
0 :) ) = -—_z-.m;f—‘fl =ioy
[ 1 2 3 4 5 6 7 8 ] 10 11 12 13 14 15

Fig. 3. Observation field of root resorption (X200)
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Fig. 4. Mean incremental active tooth movement
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Fig. 5. Mean cumulative tooth movement
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Fig. 8. Control group-mesial root pressure side
(X200)
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Fig. 7. Control group-distal root furcation area
(X200)
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Fig. 8. Experimental A group-mesial roct pressure
side(X200)

Fig. 10. Experimental B group-mesial root pressure
slde(X200)
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Fig. 9. Experimental A group-distal root furcation
area(X200)

Fig. 11. Experimental B group-distal root furcation
area(X200)
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Fig. 12. Experimental C group-mesial root pressure
side(X200)
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- ABSTRACT -

Effect of orthodontic force on the amount of tooth movement
and root resorption in rat

il-Gon Kim, Kwang-Won Kim, Young-Jooh Yoon

Department of Orthodontics, College of Dentistry, Chosun University

This study was undertaken to investigate the relation between orthodontic force magnitude and the amount of
tooth movement. And more light force application for reducing root resorption

Twenty-four rats were divided into three experimental groups(A, B, C) based on force magnitude and application
method. Springs of 50g force were applied to A group, springs of 100g force were applied to B group and springs
of 25g force were applied to C group initially, and after 4 days springs of C group were changed to springs of
50g force. Two kinds of sentalloy®(GAC U.S.A) closed coil spring, 50g and 100g, were used. And we made 25g
springs by heat treatment process of 50g springs. Each spring was inserted between the maxillary central incisor
and the maxillary left first molar. Amounts of tooth movement were measured everyday by digital
caliper(Digimatic®, Mitutoyo, Japan) under inhalation anesthesia for 15 days. After 15 days, all rats were sacrificed
and histological samples were obtained with Hematoxyline—Eosin stain and Masson’s trichrome stain.

Following conclusion were made;

1. Group B showed the mean cumulative tooth movement of 2.19%0.41mn at 15th day, which was greatest among
three groups, followed by group C(2.06%0.10mm), group A(1.90%0.4%mn) respectively. However, there was no
statistically difference among three groups.

2. All groups showed general tooth movement pattern and A, B, C group finished lag phase at 9th, 8th, 7th day,
but there was no statistical significance.
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3. Group A,B,C showed root resorption and especially group B showed the most severe root resorption and group
C showed milder root resorption than other groups.

According to the above results, large initial force with the development of a fairly widespread hyalinized zone
may cause severe root resorption, so initial force should be applied lightly to reduce hyalinized area and eventually
root resorption and then increased force will induce efficient tooth movement.

KOREA. J. ORTHOD. 1999 ; 29 : 5561-562

% Key words : optimal force, tooth movement rate, root resorption
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