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A0| MBA XIO0ISAl XIFZEZILH DNA A0
DB PIITRIBIEE 01

AR AV 9.7 8 27

wF el 7 79 Kolo]FA WA 2AWE F X FAU Welr e AEFAT WH3E vy
o] A7) ¢} 7| 7ko) ube} ol RuA) AT AFE 14 67098 A 6V & 5vtal e A¥EF) 1nkale) 2
o2 YR AP TN st A& e 243 3(250-300g), 3t} 2l 23 3 (50-75g) & AM1L T
A9} #2422 Atelel open coil spring & 2M 2 &3kt APTe] A& Z47h 124138, 24713, 3¢, 1%,
259 Bromodeoxyuridine(BrdU)& ¢ 8har 3| YA Z o}, 31} A]1,2 27X K99 23 & A 53] FH
wte} gtebd EustRom, H& E 943 & BrdU &A & o &3 Wz ets g4 & Al o} o
3 g AL Ao

AASAA e AFA) a3 SR 122 R A A ZE ] Frleithr) 3UA o Fe HAaHA
el 4 & F AFEG BT P S T B 5o o wken Faxg AFAde] 2PN g v
AL AL 12N DA A RE BEH ] 3D AR ST TdA R Fasged G S A
FEG A P& F AFoA o Bol vepnt, &9 BrdU 232 7339 g AFA Y 4 FRAE
oA F2 B3 SAHEY FIAEANME S-S BAon 4d T BrdU 2@ L e FEo) A9
FolA wsten AZRFRGE AZEHAN o B 4 Y& £ B FNAE BrdU E¥o] 1949
7} ol Uehvtirl Zas A A §& & B e 12AANA Hud @atrtrt ol Felle Aan
Aot 14dAde ¥ iz o 2 2tol7t fiHh '

(FRUEO0!: DNA &t XIZ=CITH A=A XI0101S)

I.M E 19049 Sandstedt’7} ALo2 NE Aoz @
A RojolFe] LA #3t A3 Az
AFZ2d e &4 glo] FFRFY F¢ v A F 3 o, Schwartz”& W%, Oppenheim’, Storey”,
Hhg-o] dojub= A2l F7)Z(bone remodelling) 7} Reitan”, Zaki¢} Huysen®, Singer”, Koumas®, Buck”
FEHEE YL AFs] 2P oof g} 209 o oV 2o ofate] xole Ea slElA
ALd wgEo] 3 olFHzAd g o - nF ol Aol Mo, hutEe] A 2F
go] mxE7kd i Be A7) o]Fqxen o F¢} A1 Fe] FHFo| o] FoJR| A Wk-g-9 7]
of Mgl Y 2o g B A2 o] HAHU, To thaled e W&ol BT
o Brysi ATkt MAS WAl SAAILY Aol Aggat 4834 o), Storey™ U, A
i i ey Ll AL olol g aotE AUE gol7] AaME, B 2%
i 447120] 4oz Agslelok sl o £AE 3
oJuyd 22& g5 q o|FFo| At &4

1
2
3
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o1}, Hixons'92 Ao} | % x99 27| 7te)
#Ae FAHeR ANE 4 glon Yo
Burstone'”& X|o} o] E& %6l §lo] 2] 7te] A

7} BARE AAe D Foeok AR VW Ho 2

ojgl g ool slrvkx 3t

WA 2o} o] FAl A FAU ] RAYHAo] X5
Z29 MzY g5 2A4d #oste Aoz A
glom® o} o]FAale] x| Feltt A4=e] A
go] M= vk A7Eo] g

Davidovitch5?#} Norton5%' 27|z uh3-& A
stetd agja A E AAEH o 1] 3 Al
=& ot AxgY =) A A7e, A7 A
ol =YEHA B& dAdE dger, 53 195514
FitzgeraldS®ol o8| tritiated thymidine (°HI)o]
A EA a8 dE e 7AYol A5 $-8EH A
t}. webd, Owen”™ ®, Kember”, RobertsE* ™,
TayerS*, Baumrind ¢ Buck®™, Kvam®, Yee5™
a8 3 Southard®t Forbes™ 59 %% 8h(cell
kinetics) QA+7}F 7HedkAl 9t & DNA A7)
P e AEE 4 T FAY F 3o 2 Al
FFE A&o 22X DNA F5S Hrkste Ao
t}.
T3 ol FAHAEASZIIE o] &3] DNA
o ¥ 3 Fg 2Fste o] e e
DNA &4 Az A& Fg3 & 4 glvhe 9
o] it

ol gt T & Hgdle]l W2 slatA o] )
Wl om thRE2Q AL & halopyrimidine A4 9
Bromodeoxyuridine (BrdU)& Alg-3Fe] 73744 £ 2)
DNA #4%& &A% 4 dv Wil vk Thy-
midine®] &9 BrdU7} DNA #Ajo] &t Al
39| DNA Yale] g7t By & 44 F S ol F
A g F WY 2Z3eA o2 DNA Uid& &
o -BrdU & & o] &-3te] A8 BrdUst 2
&3 DNAZE e AlEY g #Hold 4 9lo],
DNA #4o] g3t A EE AXT 4 gle Ao},
o] 21§ W& Gratzerd] o) MAHP o, 1%
DNA $HAEE FAst=d glo], AVEAE
A} $5eiin Basg e

BB Yol &g Xolo]FAle FNE #del it
F2o] o] Wao g AlEH 1 glov FH3 9 &
FHYE G} A7) 2 E Bojste AX
7)ol BIAM = o}F] ='ho] B AAolrh

ojef] & AT, nA Y <3t AL X o}o]

CHRIIDAX 262 45, 199614

A BARe AW F w8 Y] 279 7|3k

B AFAY A YR ¥ste gobiy] 9
sk, Al 29| S4& A se FAE AHEste] 1Y
zXgtebd W o2 DNAS §4 J =& gtobste]
thae) A& AqU71o Eushe vpojr.

I ENE X e
1) slEKE

A% 0kg Helel B 1d 679" A enlal &
A4 245k APMoA 2577 AHSF F 2T |
nlel ot AT srlel 2 Ueieh ATl e shet
A 1,2 2732 Aol open coil spring$ 34 2
Zd& 743 (250-300g), Sl k3 F(50-75
gle] 7HIAEE it 17 APALEE A AL
at5.om, 12817F, 24712, 39, 13, 23l Zhz} 3|4
Al Z et

2) &Sy

7} spring &3 (Fig. 1)

Coil spring® 233] A2} tension gaugeE o] &3}
o 3 (50-75g, 250-300g)e] A71E Rl 2%
A4t xylazine (Rompun®;d-uto] d)g A7 Eho
A5 10kgd 1.oml4 F9)ste] APAZ 38kt Al
12 273 n4§ 2eA-& 24 JaAstn uy &
T AYE coil springe A3&t¢ )

Fig. 1. The coil spring in place on themandibular
premolars of dog
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Fig. 2. Microphotography of peri-
odontal ligament in control
tissue. Periodontal ligament
(P), Cementum (C), Alveo-
lar bone (A), (H & E, X 40)

1}) Bromodeoxyuridine(BrdU) A} @ @A F9)

10uM/gm  BrdU(Sigma, U.S.A.)& Phosphate
buffer salined] &3t 3|APA17]7] 123t Ao n}
218 S0mg¥ FulpAlslgon], Ao =N 4%
paraformaldehyde& caccodylate buffere] o 2173
T S Fkm A AT

th FEdn g 38 2 28y A

FEe AN 10% 54 TaD 347 o
AT A7|E37]E o]838t10% EDTAS
5% Nitric acidg L'12 42 & 1597 &34
20 &, sehd st xof FEwaro 2 ddslal
4-6ume] A X E-& poly-L-lysine& =¥ 3 &a}o]
Zof 33819 2™ Hematoxylin & Eosin @M< A
3kt

2\ o 22 518t 4

LSAB(labelled streptavidine biotin)'§ &2 g 4&
Algat el YA anti-bromodeoxyuridine
Dako, USA)E o] 438} a W42 DAB (diaminob-
enzidine kit)& ©]-&3lt}.

A e w4 el dHe eygig 2 ¢

Azde] AR K00/SAl AIFZAL DNA EH40) B3 DISIZABEA 017

Fig. 3. Microphotography of 12 hours
in light force group(50-75g
force group) shows bone re-
sorption by osteoclasts(arrow
-indicated). (H & &, X 100)

Fig. 4. Microphotography of 12 hours
in heavy force group(250-
300g force group) shows
more destructive (arrow-ind-
icated) than that in light force
group. (H & E, X 200)

3HA1Z) F 3% HO 5%-3F A28k 10mMe] PBS
(phosphate buffer saline)ol] A4 3}%ith. DNA VA
S 71998 IN Helell 60° C oA 1087t 223 %
THA] 10mM B4t 187 A8l sta PBSE Al 3 819
t. ¥ 5ol3 Z3-E BR8] 93 A 2 208
2 Agstm A1AF g2 8 Bromodeoxyuridine S
L1502 2 3] A48 40%-7F A 2] 3h% PBS 2 A& % A
28 A1Q1 anti-mouse Ig G(Vector Lab)E 3087 #
FAAT HiOx 5 -3 0.02% DABE WA 7] &
Harrison hematoxylin®. 2 thzZ g3l glycerin
=¥ ¥ H7skh

m. &8 &N
b ==

F &R Abele] A 7HGFE 5650 WAty a
98 giNen, FAAJA AFAA HHud-E ol F
3R, AU AL 2UA g2o] Bgm F
Fore #EEA gkor Ax2IWAME F32
ZEA 27} vjd =] SIATH Fig.2 ).
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Fig. .

Microphotography of 24 hours
in heavy force group disclo-
ses active osteoblasts (arrow
-indicated) in tension side (H

Fig. 6. Microphotography of 3 days

in heavy force group shows
marked widening of perio-
dontal ligament spaces(arr-

CHRI AN 263 45, 1996H

Fig. 7. Microphotography of 3 days

in heavy force group reveals
bone resorption by osteocl-
sts(arrow-indicated) at pre-

ow-indicated) at tension ssure side. (H & E, X 200)
side (H & E, X 40)

& E, X 100)

Table 1. Histopathologic Findings in Tension Side of 1dA ol 12217 B} AQdE X3 2HA o)
Periodontal ligament according to Degree YoM x|Z2olue] AN Zrlsglen =
and Duration of Applied Force FATY AL Z/1E o) AT FAL %

87 ggieh

tearing osteoblastic vascular
of PDL ~  activity dilatation 3dA|ol & A2t mAEE Hdd ggo] F)
Low High Low High Low High Hu 2FAE 8L 199 H& F7hEATh

control - - - 1Al E 22X EPF7IE NS FAo) o
12hrs + ++ += * = ¥ A= gla X2 oo g 28 g Y REo|
24hrs ++ ekt + ++ + ++ <1 3 . ) . =)= =
3days St +tt ++ ot 4 +ht J&é‘}ﬁﬁgfﬁ(ﬁgﬁ), Aol & X]TQ‘IEH A 5
e H7h AAERA et A fude] xEs §
14days +- 4= . - +- + AH‘H %iﬂr(Flg9)

(-, negative, +-; rare, +; mild, ++, moderate, +++; severe)
2) 7% & F A5 (250-300g)
A= 25l A7 wide] F F&
Lt 2ARIE XI=XAPIS (Table 1) & AR Eﬁqa}gaour ZZAFO AL 9
7Y 2o A wyrh
1dA ol X5l stg e ot 2 & A5
1271 bR ol = 2] 5 “Hﬂ FAA A Wg= A 9 Hlal F7he Ao Ao BH%"] olx e
A, A dYfZo| AAHAoH Y& 4 M 2EAEY 4L 3 TS F B9 vl S
& HEAHA] FRov A X g2t v F 7}l A TH(Fig 5).
7he o] A 3gAd e AJQF-o| X FARF

D okt & & 4+F (50-7og)

7ol 1449l ws)
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Fig. 8. Microphotography of 1 week
in light force group shows
tearing of periodontal liga-
ment(arrow-indicated) at
tension side. (H & E, X 40)

/b 2ENTL M e Blen A5
A B#e) TR A FE] Ad #ol

i bel
THFig.6).

AR e AFUAN FA] ASAE JEH FE
& 3 HlE 2A FaEo Fat FE & A+
2 Zol7k S AFAY v ZEAE F4o|
3dA ol vlg) A AasFAeH, 4LANE FF

0e & A5 2 Aol gk
Ch Qot= XX B33 (Table 2)

D <8 & & 45 (50-75g)

1271 ol = X3 2HE o] Folla 5=
Az2E F57F F2A X 93 o] FoH 1(Fig.d),
ZAA L vlgfstA #EE AT

Aol AFAY 1F0] & Holsln wAd
T FAE A 2F FFAE7E 1221 2R o W& Bol
Uehgtom iAol 12412t Bl8) F7FE AT

3gA = FFAF 93 A 2F F4UT HUR
Uehgm X Aade By 23 3t
A7F A3 JEga 2APANE AA FaEHA
=3
7dR ol e XA} g8 AFEg o of

740 AlBIK

(W

recovering
ligament(arrow-indicated) at
tension side. (H & E, X 100)

(8]

Fig. 9. Microphotography of 2 weeks
in light force group shows

W

X010 SA| AIFTELY DNA B0 Bot HATR BfHA] 017

&
=2a=

Fig.10. Microphotography of control
tissue shows negative dis-
tribution around periodontal
arealarrow-indicated)  (Im-
munostain of BrdU, X 40)

of periodntal

Table 2. Histopathologic Findings in Pressure Side
of Periodontal ligament according to Degree
and Duration of Applied Force

Hyalinization  osteoclastic capillary
of PDL activity proliferation -
W High Low Hgh Low High
control - +- -
12hrs + ++ ++ + 4 +
24hrs ++ +++ ++ ++ + ++
3days +- e+ +4+ +++ ++ +++
7days +- +- + + + ++
14days +- +- +- +- +- +

(-; negative, +-; rare, +; mild, ++; moderate, +++, severe)

2 FAX o] #EHY SFF32 3UA A vial &
A8 AaHAL UdAdE AFAY A9 o
7b @A8] UeRg I AFAd Ao Aud R dx
T Z Aot gier Axd Foe A9 A
o

73-% (250-300g)

2) e Ve F A
£ 9P YL F A5 N g B

127 Zt5)



Hg.1. Microphotography of 12 ho-

urs in heavy force group
shows more positive expr-
ession of BrdU(arrow-indi-
cated) in tensin side than
that in pressure side, and

Fig.12. Microphotograhy of 12 ho-

urs in heavy force group at
pressure side shows rare
expression{arrow-indicated
) (mmunostain of BrdU, X
100 )

Fig.13.

CHRIAAL 264 45, 19961

Microphotography of 12 ho-
urs in heavy force group
shows more psitive expres-
sion -of BrdU(arrow-indicat-
ed) in tension side. (Im~
munostain of BrdU, X 100)

more in apical area than in
cervical area. (Immunostain
of BrdU, X 40)

Table 3. The Expression of BrdU in Periodontal liga-
ment of Control and Experimental Group at
Pressure Side

Light Force Heavy Force

Cervical Middle Apical Cervical Middle Apical
control ~ +- +- 4 +- +- +-
12hrs += + +/ 4+ +- + o
24hrs += ++ ++ +- +- ++
3days + +- +/++ +- +- +
Tdays += +- + +- +- -
14days +- +- +- +- +- +-

(-, negative, +-; rare, +; mild, ++, moderate, +++, severe)

T4 9 ATHE HHol vehgen A e
o wokevHFigd), sEA e #E JhHor
A 0.

1gaole 247 frEE dda dSAE
dfo] Bol Yelwa #E3AEe] 84L& Frtsta
2557 At HEbsk
A e Adetole fEE o] FETHAL

2]

Table 4. The Expression of BrdU in Periodontal liga-
ment of Control and Experimental Group at
Tension Side

Light Force Heavy Force
Cervical Middle Apical Cervical Middle Apical

control ~ +- +- +- +- +- +-
12hrs +- + + +- ++ +++
24hrs += ++ +4+ +- + ++
3days +- +o + +- +- +
Tdays +- +- + +o +- +
14days +- +- +- +- +- +-

(- negative, +-; rare, +; mild, ++; moderate, +++; severe)

sHEA LS F40] FEA Qo] oK YE F AS
R} @A 3 0 (Fig.), AFAus] AL vl ofels
on ZAPAYE GRY L FEuT A4 Bol
Ve,

QA E AFAN o] el Al
om 9% % AAYUNAL A9 AL wAE

T2, T8l A3 HaE Y FHFFE
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Fig.14. Microphotography of 12 ho-
urs in heavy force group sh-
OWS more expression in pe-
riapical area(arrow-indicat-
ed). (Immunostain of BrdU,
X 100)

Fig.17. Microphotography of 24 ho-
urs in light force group
shows more expression
than that of 12 hours(arrow
-indicated) at tepsion side.
(lmmunostain  of BrdU, X
100)

die] dgH A0I0|SAl |

Fig.15. High-power magnification of
tension side of Fig.13. Po-
sitive expressin of BrdU in
periodontal  fibers(arrow-
indicated) were seen. (Im-
munostain of BrdU, X 100)

Fig.18. Microphotography of 3 days
in light force group shows
decreased BrdU expression
(arrow-indicated) compar-
ing that of 1 day. ({Immuno-
stain of BrdU, X 100 )

FZAU| DNA B4J0] B3t BOIZRaH 047

icrophotography of 12 ho
urs in light force group
shows mild expression of
BrdU in periodontal ligament
(arrow-indicated).  (Immu-
nostain of BrdU, X 40)

g.16.

Aoy FEH U
LA e A dhxwd 2 2
of §lo] ¥ Aol #FFA.

Wi

2. BrdU Q] &l (Table 3.4)

2 ZFHEAME AL
4 HYrhFig.10).

A9 1241 ol &= BrdU<
AP st AEe 25l
Al hetER T go] Ve, 27
PERCE AU 1l
& HAE el o UK(Fig.11,12),
FAE, FYHNE oAM= AY
9N Bl md okt 3§
AS-HTh e A& F A5

o PN 7

N o
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CHRDEA 262 45, 1996

Fig.19. Microphotograph of Sdays Fig.20. Microphotography of 1 week Fig.21. Mcrohtgraph of 2weeks

in heavy force group. High-
power magnification of Fig.
18. (Immunostain of Brdy,

of 3 days.

in light force group shows
decreased BrdU express-
sion{arrow-indicated) at te-
X 100) nsion side comparing that
(Immunostain of

in light force group shows
rare BrdU expression (arrow
-indicated). (lmmunostain of
BrdU, X 40)

BrdU, X 100 )

A Bt g8 oA whe-§ B3 ThFig.13,14,15,16).

1A A& ket 318 & 759 12414 2} o
ge Axe uheg Hoy A3 P& F AFE
23] %}*ﬂiit—tﬂ F2 AFAu Y] A EA X

A e WS Yelds 2EA TR FA WS
o] L}E}Urﬂ A28k T (Fig.17).

AR = Fe g & AL} AR e FAF
R A 1A Hh ddo] 7HAE A (Figl8), F
2 X 2oA FAukgo] FukEat Q1S Aelgl
o] & Y rhFig.19). 794 9} 14L A | A= ol 2] gk
draks-e F7A gase] YaTI F Zolgle]l A
ZAiuol A nt Ao g uk-g-g 13 Th(Fig.20,21).

V. &2 % &

@A og N2 wge AL =
oA #AHE 247 FARE Rem AAA I 3]
Nz o) BAshe FAIDA ol FofAIH Fo
Bzt AgEn e vz E AR gl 2
4ol 2gelH 38714 A&@rkn &, Reitan
5V @A) teldl A Azl gEA 2

- 366 -

$7} E71E Y 23S AAT FA= Hdr e T
A, Al E 1097 E 27 JEITH
%ok E3 MiuraS*e xofo] 5 12412t ol et
Zo| A BZA E7} YERA 7Y EAS 2FF
= 20U97AA A&En 7R 219 RE AR
1 tde) # AAE e A3 oFg 3 B 12
Azt ol ERGA] okt glo] A9 12A1ER o 7H
ol o] 24 2t ol e 73e g o] 7Sl HolA
A 3dRole oz @stcirt TdRAIA] FEH
Po} o]FoE nnld P B Miurasel &
79} §AR AR Bk

aAE e A7)9) 7|3t ek Ao A, StoreyE,
okt 3% 71e A$ A Sol= dY&gte] Frtet
of 2ZA R 9 27|17t FUHEHH AR T2
o] AU, AUAA 2 F& YL JAleA
U XAz S doka stk Aisenberg®E 7
3g Jheld 3o wakor FaFUl YA H L, e
#o] A= 2T Avte] A AXFo] P45
o2 147|7ke] @Edrta 89w, Ackerman's
Bo Nz g4 39 Ariche 7|3t o @
A7t eka sreh. =@ Southardst Forbes™<] 7
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L= gl Aojo] wE A Aol glvtn
393 Storey’, 243 ol BT 7170
A1 F4s7t g doa g ey B dFds A

gl AEH X[0[0|FAl XIFZEL) DNA B0 et HHEX Sy

7Y o] Folle 2B E A M Zol7t flojA

Southard} Forbes™e] Zztel frAlatATt.

Macapantan5'"& w38 W& g2 x]3Q1
o] ZarepiAle]l zejgcta st on, Kvamg™
T B AL HololBE AAAIFH
AFFE 2 4 vt FHFNAH, A
ol 2AgHA o]l dojues AL nddFe &
ot B33 widel o3 Aeleta skAth, Reitan
Ve 2APAA B9o N H&E F¥M mgy
71 F99 N2 §FE AR AFAFHY 933
Ao Me ngdfr7t HAEA & LA B
Aot &t

S X))ol A o] 271 A ER Sl thste], o
A WX 1A Fol e B Y-S WEA] 64
b Foll, A REA TS 8eEe Radle] A ¥
AT} HAZE A EH o2 HE Yoy A eS
B, 2AgRA o] dojde Al7)d) thskd,
Azt M= mAEE 7Hg A] 30-40A13Y, WA oA &=
6AIZE Fol|, = 3-6A171F0] wAETI SATPY,
ShabE A Qe 2APAANE AMEG w9
Ao BAGe] wAYsH A Ho| FaAH HA
M7 F3, AReEe 2T AUETt 5255
we) WA ZA Aol Wl ati s, ® o
FolXe Adds B5 12A12HR ] #2E7] A)2}st
o] o3t 312 1dA7A|, 2& §& 3dAANA Tt
EE ASH 7 394 o] FdE BF A Hgadhe
AFgE BT, 4 dol 9 2AFHGo] 2 H
™ X|olo]go] AxE 1 AlZte] ZTgtel| whe} 2z}
A F9e dF NZ2Fo] AAHCEMN X ot
olFo] o]FoJA| At ZAYHA HA7}t HSFE
FEFI ZA oy Aofelgo] A ARz
AYAEA Tttt A&HQ FF AL Hesie
Aol o]gAolgti ALRET

B AT E 1497 m48S A 2 &8k
A&7 gutEe X Fx2 WstE #Ew A9, 7
g g9 A7) ok@ o] AR FFF 2oy
g7 odE o Bol AT 5= l1ov} o] 14U
ol ge] Ar)d fFAIgle] XFRA FEe] A7
Hol7] A&ttt a2y B} $hxs Hrte 37
2l #&o 93 shestElet AtRE

AEFGed AFe AE AHE olddla A
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B34 =g d7ele ddHcrR aHAHQ A
BAYY o F@Ad =S T AEFTHE 53
Wil AZEGASE FEAY 5 DNA A
FEAY HAAA F4YE FHAY, Sl
DNA ATFEAd Eg5 e AZE AAY, $43 &
dE 84 xe gAE T3 AZE S W
o) gt} o] fRI M EA &3} Al X8 P A SA
W& DNA ploidy 9} S-7]o] A8l A 2] H| &L
= dovt oA S AR steE o gl A
o Fejghd EA3 2284 AdE #EE 5 gle
Aol Ydokn s, ol § HHE FEe] ¢
g vpgow o BrdUE $83 Wz ey
Wo] AlutE el ol WA BHdart oY
3 QAW AT Fol FastER M E] FY
g ol de] AHEE 4= ek A EEAI&S ¥she
DNA AAHgS BXgo gy 238 4 glom gut
2 thAFsS] W3k RNA AAHes Bogozmn, A
FAAE HElE addTAd &Y #slE BAgow
A Z2AES gk B dPdME thymidined A8
FE FUFOEN e AEAEE BA&
22 9 4l bromodeoxyuridine F¢]30. 24
A 228184 W o2 DNA %S AdE 3
Z2 Bk

B oo Ay gz X319 DNA $AAE
7h R 1A Fe BESAT AP T A
T 7 A &3 Br)x & F2 BXsta] DNA A A
Fo] BEWaie} Favle] o]Fo] 7t Yoo}
glo] Ar]o] wWE BrdU ¥4 %9 Aol Ayl
A Bt B3 279 BrdU & 291
e AHRAREAN F2 FdHND A5y FA
¥, 2ZAE, A ZANE AL F4EE A

Kvam®& A Ao} 217X & S| EA AL
o, thymidine EA)7} &<l ¢utE 2A4GgUY 5
A MEAAN F7HEG7E YFolle 2ApgAE T4
2 JWske A EEdA EXHAGR 93, thy-
midineo] EAE & AA A EL L, 2, 3, 4, 6,
740 FAHAL ZFANE L A Fol R T2 F
A} st # A7 E BrdU 28 9F
AE7L 22 27 9 3719 1938712 = Bt
2 &t} 23 A o BAFH A o) HAME
£ GYATAEE] d4slslo] o] §Fdl 9
& BFA L7 A e = FEe] AZte]
8387 W #Q Aoz oAZT
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Southard$t Forbes™o wraw wix F7j%28<
helical spring2. & #4A]7! thymidine labelling & 7
oA Aol FAA W7} P oE dojun
DNASHY 59 AEFAAE dojues A7t
Wole A gigitka sttt e 7R 2442
Ao A thymidine labelling index?} & iz 23l
Roberts™ *e] Aet dAstuckn e, dz
9 A% 14%0] 93 v, Adae X F:Ad)d)
2 EE 7FHA] 24A1 bl 252% A F7heEThaL
atack WA AL A& H A¢e dET
£ 0.4%2] thymidine labelling index& 2.l WbH oF
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~ABSTRACT-

An Immunohistochemical Study on DNA Synthesis in the Periodontium
during Tooth Movement in Dog

Seong-Jin Kim, D.D.S., M.S.D. Na-Won Lim, D.D.S., M.S.D. Sang-Cheol Kim, D.D.S., M.S.D., Ph.D.

Department of Dentistry, Graduate School, Wonkwang University.

The purpose of this study was to investigate the changes about the cellular activity on DNA synthesis in the
periodontal ligament of dog, in which experimental tooth movement was performed,
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A control and 5 experimental dogs, one and half year in age, were studied. Light force (50-75g) was applied by placing
open—coil spring between left mandibular premolars; heavy force (250-300g), between right mandibular premolars.
Experimental dogs were sacrificed after infusion of bromodeoxyuridine(BrdU), at 12 hours, 1, 3 7 and 14 days after force
application, respectively. And the histologic and the immunohistochemical evaluation were performed on the obtained
periodontal tissue around mandibular premolars, using anti-bromodeoxyuridine antibody, which can indicate proliferating
cells.

The results were as follows:

1. The tearing of periodontal ligament and the vascular dilatation at tension side were observed in 12 hours, increasing
unti! 3 days. After then it decreased; Such a finding was more evident in heavy force group than in light force group.

2. The hyalinization of the periodontal ligament and the activity of osteoclast at pressure side were observed in 12 hours,
increasing until 3 days. But from 7 days on, it decreased; Such a finding was more evident in heavy force group than
in light force group.

3. The BrdU expression in the control group was positive, mainly in the oral epithelium and the fibroblasts in the
periodontal ligament, but negative in bone cells in periodontal ligament,.

4, The BrdU expression in the experimental group was more positive in tension side than in pressure side; The
expression was a little more positive in the periapical area than in the cervical area of tooth.

5. The BrdU expression in light force group was the highest in 1 day, after which it decreased.; In heavy force group,
it was the highest in 12 hours, after which it decreased. But in 14 days, there was no difference between the
experimental group and control group.

KOREA. J. ORTHOD. 1996 ; 26 : 369-371

#* Key words : DNA synthesis, Periodontal ligament, Experimental tooth movement

-371-



