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Experimental Study of Different Forces on Root Resorption in Miniature Pigs

XIE Yong-jian, MAI Li-xiang, WANG Da-wei, ZHANG Hong, ZHANG Sheng
( Department of Orthodontics, Guanghua College of Stomatology // Hospital of Stomatology, SUN Yat-sen
University, Guangzhou 510055, China )

Abstract: [ Objective] Establishing the model of root resorption in miniature pig under orthodontic treatment
to study the effect of different forces on root resorption in mandibular deciduous lateral incisors of miniature pigs in
order to offer reference for preventing root resorption in clinic. [Methodsj Six experimental Chinese miniature pigs
provided by Beijing Agricultural College were selected. They were 5 ~7 months old and their weight were 12 ~ 16
kg. Twelve mandibular deciduous lateral incisors of these six pigs were divided into four groups at random, and
forces of 0, 100 g, 200 g, 300 g were put on in each group, respectively. The forces were exerted every two weeks.
The animals were killed after forty-five days, and the specimens were made which were observed by light
microscope and analyzed by computer. The different indexs of root resorption were calculated by statistic methods of
t-test and analysis of variance.  [Results] Obvious root resorption and identifiable change of root length can't be
seen in the group of 0, 100 g, 200 g. Obvious apical root resorption can be seen in group of 300 g and root
became shorter. [Conclusion] As the force become heavier, the degree of root resorption becomes more severe in
miniature pig model.

Key words: miniature pig; root resorption; animal model; orthodontic tooth movement
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Table 1 Grouping the mandibular deciduous lateral

incisors of six miniature pigs

Number Left Right
1 A B
2 C D
3 B A
4 D C
5 B D
6 C A

Group A:0 g; Group B:100 g; Group C:200 g; Group D300 g.
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Fig.1 The placement of appliance

22 XZGBF

A B 495K LB B 9 AR RS, TG AT HEHA Y
SRR AR ; C 20 R DL EA S ) ST AR IR AL, 68 L ZF AR
ISR R D ZH AT 0L B i B S AR AR i, ZF AR AR 4
23 ESEWE

KL sh Y TR AL F W ML HE e,
6 AR T R ILAN T

A H (W IIE 0 g) B L) B R WAL
204 25 MR, 1R L 22 1 B B 0 e 7 F S A R
W B B N, AT DL R 5 2T R R R R 2 T D,
FL R TR 25 i L AP 45, 2 Th ey i HES , 7T 0
TEAT 4

B 4 (Jitiin f1{E 100 g) 5 A AW, ZEFHRIE
HEAERRZT B R RER IR, LA 44
M 22 | OF JA 45 i R T A 2%, AT DL B 2 AT 4
FAYEFRIGIIRE S A AR AT T
YR =Y =

C 41 (Jam S1{H 200 g) WK 2 7EZFAR JE S X
W EA-FR)Z B R BRI s, R 2T 2 40 i B
Wi WU A% B, AT W UL A B
SETRELE T, TG e, A4l iy TR
% FELo

2 CHAREBETBREREBRSRE R

Fig.2 The pathological slice of local resorption in the

surface of cementum in group C ( x 200)
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Fig.3 The pathological slice of the area of root
resorption in group D ( x 100)
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Fig.4 The polynuclear osteoclast in the area of root

resorption( x 200)
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Table 2 The root resorption index in both left and
right mandiblar deciducus lateral incisors of six

miniature pigs( % )

Number 1 2 3 4 S 6

Left 0.0(A) 7.6(C) 0.0(B) 20.8(D) 3.4(B) 89(C)

Right ~ 2.3(B) 26.2(D) 0.0(A) 9.9(C) 22.5(D) 0.0(A)
Comparison of resorption index between groups A, B, C, and

D, P <0.05

] () 2 & M B SNK-¢ M 36, 43t 2 7 B4
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JE W MR P T R

#3 M4E/NEYSE Brezniak FIRIITTZEE (%)
Table 3 The Brezniak resorption degree of four groups

miniature pigs( %)

A B C D
Resorption degree
(F=0 g) (F=100g) (F=200g) (F=300g)
Surface resorption 0.0 1.6 6.1 5.2
Dentinal resorption 0.0 0.3 2.7 10.2
Periapical resorption 0.0 0.0 0.0 7.1

Comparison of the surface resorption between groups B, C, and
D, P> 0.05; Comparison of the dentin resorption between groups

B, C, and D, P < 0.05
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