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Half sine-wave pulsed electromagnetic field
7} AR A X o} o] Fol| v & YIS LolH
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gt Aot 45 FEA A oS E3se
223 g FATT AT half sine-wave
pulsed electromagnetic fieldE &3l 8 A|7HA
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1. 10 €49 48 717t & F Ao} o] F &2 6g7
12g9] o7/fg & AL BFNA half sine
~wave pulsed electromagnetic fieldE &%
Ag ol QRTAMNESG 94 e 9
Z7F EAtHp < 0.001).

2. Ao} o] F &x& 6g3 1289 AP S A&
3k B%A half sine-wave pulsed electro-
magnetic field& 383 A& o] 2T oA
Bt 5949 Jde d & 3 EAddp <
0.05).

3.10 €9 A3 717t B F X ot ol F-F 3
ol X 6g2 o]7l¥ Z half sine-wave pulsed
electromagnetic field® #7 Z &3 QT
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Half sine-wave pulsed electromagnetic fields0iiA X[ot 0j& 907

A e AolE BEAHp < 0.01).

4.10 29 A48 71TF FZolA w2 NESF
+ half sine-wave pulsed electromag— netic
fields 283 AgTo] dRTAA Hr} ¢
wel] YegtHp < 0.001).

ol’te]l AAE FF3dte] B half sine-wave
pulsed electromagnetic fieldE 43 A%
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-ABSTRACT -

A STUDY ON THE ORTHODONTIC TOOTH MOVEMENT UNDER HALF
SINE-WAVE PULSED ELECTROMAGNETIC FIELDS

Young-Joon Kim * Young-Kyu Ryu

Department of Dental Science, College of Dentistry, Yonsei University

The biologic potential, which is different from the piezoelectric signals, relates tooth movement at least in part to
changes in bone ‘metaboliosnt in bioelectric theory.

The purpose of this experiment was to determine wheather the application of half sine-wave pulsed electromagnetic
fields (HSPEMF) could increase both the rate and amount of erthodontic tooth movement.

Forty-three male Hartley guinea pigs, weighting approximately 255g, were utilized in this study. The animals were
35 days old at the start of the study. Laterally directed orthodontic force was applied to the maxillary central incisors
of 40 Hartley guinea pigs (20 experimental, 20 control). According to the amount of orthodontic force (6g, 12g), they
were divided into two’ sub-groups (10 experimental I, 10 experimental I, 10 control I, 10 control II). During the
experimental period, experimental animals were placed in plastic animal holders with their heads positioned in an area
of uniform electromagnetic field. Control animals were placed in similar plastic holders that did not carry the electric
apparatus.

The results were as follows :

1. The application of a HSPEMF to the experimental groups significantly increase the final amount of orthodontic
tooth movement observed over a 10-day experimental period.

2. The application of a HSPEMF to the experimental groups signifcantly increase the velocity of orthodontic tooth
movement observed over a 10-day experimental period.

3. There was no significant difference in the final amount of orthodontic tooth movement at the fourth day to the

eighth day, but there was significant difference in the final amount of orthodontic tooth movement at the nineth,
tenth day during a 10-day experimental period.

4. After 10 days of HSPEMF exposure & orthodontic force, the experimental groups demonstrated more osteoclasts
in the pressure side than control groups.

KOREA J. ORTHOD. 1994 :24(4) : 897-916

Key words : Bioelectric theory, Bioelectric potential, Piezoelectric signals, Half sine-wave pulsed
electromagnetic field (HSPEMF)




A MAX| 24 45, 1994 Half sine-wave pulsed electromagnetic fieldsOiiA X|0t 01& 913

a3 10.

az 11

agl 12.
a8l 13.
a8 14,

a8 15.

a3 16.

ag 17.

13 18.

a3y 19.

gl 20.

ag 21.

ag 22,

g 23.

. 0|7} AZelg ZABt Hartley guinea pige] 74U &M 252

AIZIRE &Y

Half sine-wave pulsed electromagnetic fieldS WMA|Z|=
Ip 7i M7l 10 AR HFV], 10 AR X7 A2 o

07} AZ2I0| Atxb2|0{ QIC}.

37|17 5t HSPEMFE 2043t A2 Guinea pigs 28

AlB7|7} S0 HSPEMFE 04 + | %2 tXF Guinea pigs 2&

AT [0IAM X(0} 0| S2S 2OFE HH 2502 XZ 10 2CHE B2 20| 0[7H
E|LC}

i

AT I0A X0 O[SHS B0iFE MH 25202 MElE IoM 20 XA 017 ZIACE
AT H0A X0} 0|SHE BHFE MH 2FO2 iRF II0AM 200 o B2 ¢0|
0|7 =jRdct.

CHEAF T0IAM [0} 0|SHE BHF= MM 2522 METIAA 20t BA 0|74 &Y
ct.

AT 10} WERF 12| X|0} 0| S Y2 | 2522 AFT 10| AT T0A 2L} ket
XeE SEX7L O 0| o[7 =ULCE,

AP 112 I F 112] X|0} 0|STE H| I 2522 AT 117} A II0IM Eo}
Aot MeE ZEXZ7L O Bo| 0|74 =[ACt

AET II0A gEtEe| & AA (x 150)2 X [I0M Bt H B2 0i& MEE
20[1 UCKT :tooth, B : bone, — : TIEME).

CHART TI0IA] er=zel ZAI AA (X 100)22 AFT I0A 2Ot T2 MZEIF X
Ho|1 QUCHT : tooth, B: bone, — : IEAME).

AT T0IM YetEe| XA AA (X 100)22 AT I0AM 2Ot 2 08 NEE
20|30 UCKT : tooth, B:bone, — : LBME).

DHEF T0A QhetEo| ]A AA (X 100)22 AT I0A 20} I3 M EJ} XA 20|

1 UCKT : tooth, B:bone, — : TIEA|E).









