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of, AIXgAT 2AAZE AF2AY SFHYEY
Wgiel WA BAUL oty gER o AEwg
£ 27l AAER growth factore] ¥ o] %9
7)) o] 2HY,

1962 Cohen™¢) epidermal growth factor(EGF)
£ A& 2AG o), platelet-derived growth factor
(PDGF), endothelial cell growth factor(ECGF),
nerve growth factor(NGF), insulin-like growth
factor(IGF), fibroblast growth factor(FGF) 5¢] 2
< ARAJAAZ} FAE Ao Zzto) fd Eag |
F7b A" n o,

A7RAE AEY 4Fe FAstn 4E8Y S &
AFEF ot YA ZL4EF 9 hviz 3=
23 fAetd dddoz EFNEY  FI3A4
(chemotaxis)® 4o Fofste i} sy,

AF Aote] W&} by AWE g a9 E
HolE Aoz ¢elA Sl EGFE? Balgko] 6045
o1 53749} ofujAto 2 o] FoiA single chained
polypeptideZ %o} Sl& ¥¢F9 3202 AFS
28 Ao RE IHFEY A R ez o
ZRE FHlHo 8 & {F, BHY, 7 T ERE
AAU A EAste] 2+E 2o} Az A2g
Ao 23] Bojate Ao LA AP ()
2 EZAF 2AH A3 EGFE WA A9
Hedd 9 ubg 2ol xaukxz] AFH o Aujzid A
3, Abgre] X E, F7244E, a3l RFARE,
Q) AGolAE AZZ AXE Tl X3 A
o2 eyt

EGFe o8 ZF9 Ax9 #3& £33t Ao
2 Bo|m® E3| EoA Lo BAE FAAZ B o}
Yzt A g € 34 BAEE o3 5289
g 2 BH) AT gude) ANg e g n)
e Aoz gdeix Utk

E3 EGF & 72239 23 fAld #osn
23] JYAx BdS 2, AezAqae
dold AL e Aoz A UA?
Thesleff®7} A @AY A71TAPEE o] 8319
A& A7 Malassez 43 ZA7F EGFell ti3) 7§
AL Bole A& HaWoh

ZA 2 g EGF &l 3lo|A, Canalisst
Raisz?e Al@7h A3 EGFel 98l 39
DNAZAo] X n nddd F4L dAddn
sttt T3 Berglers?ol Al Aol HY 2

32 | GRBERN 2563 15, 10954

33 dAHE o] 8 AT AF AROMIE, oM
Ix= & A2 vehdnia sl

olstgo] EGFe B& Aeld 34 ¥ ofive} 43
&S THY Y AYo deste AXEY
232 QAN Yom® ™, 43%g R AR
22 AAAR Qe Aotels R Il BE AF2H
W3t A= BGFe] g ¥o] 2 AR Atsdnh 29
U 2240 dg EGFe| 4% dd A7 4

' Agduolre Astdd d@ Zo] diFLol
o YA ole]FA ) EGFS| Aol I A7
€ 79 ol FAAA skt
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FzA9 2AWeE gotily JFAAZE st
EGF Azt Ao ute Hdde 32X ¥as
ol Bz WM Ao mPH S 7HE F AYAA
EGFel tig Bz stets] g4 (LSABEM) R =
Azletd JAg Algstel threl AdE AU
Bndte Hio|th

1. Az & 3y

1) AlEiat

A 200g Welel AF 55% QA Spraque-Dawley
A WA 23utel & AFAIRE ALK olEE U
Z2@3nte) AP Zovk) o2 rlen, 48
& A (Bg)E 71 F 1247, 19, 49, 7%, 14
go] A F Zbz} 4uleld S AAAH

7H A 2=y

9 Zo} helical spring (0.014" sta-
inless steel)& o] 8813 2.1, tension gauges At
sto] W He w2y A7(The)E EAETh 4
At A (Ketalar; #3538)S B E5d Fdst
o (MF kgF 5-10mg) v ¥ F4AR 9 «H

AN 1/4 round burZ & FA38l helical
spring®] Aol £&0] A At & & FHA
o] 4AH ) 0.009" 2 &AM E o] &89 helical spring
S BHAA7 1, st E FAEAY ntRe A

9 £4& F3t7] Aste] AAstAcHFig.1).
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Table 1. Histopathologic Findings of Control and Experimental Groups
tearing of  hyalinization bone bone inflammatory cell vascular capillary
PDL of PDL apposition resorption infiltration dilatation ‘proliferation
; tension side pressure side tension side pressure side tension side pressure side tension side pressure side
contol + + + + * + + +
12H + + + + + + t +
1D ++ + + + + + + +
4D + * + + T + ++ +
D + + 4 ++ * T ++
14D + + 4+ 4+ + + + +
tirare  +mild ++;moderate +++;severe
WBSENY L A L 2H%H GA) . SRR
AAE AAF T FAYAA, A2 EPE Fobe
AFH Wgo e 457 M AARH, A2 b O
FARe, AR 2 AN 2242 9
o], 24zt 10% F4 TZutd&Ho| nA s, 10% 1) NF %4 WsHTable 1)
EDTAZ 1047 2318 &, 5ol ot 243t o} ZAA| Atole] AZLGFE 5650 WHAHE
e Eejon, 4-6ume] HHEZE poly-L- 43 dnen 7'<1Z‘r°JH Aes ZaRoz wds
lysine® X3 &afo]tof Rasle] BES A 2st At A FA 3t ZUM R FEo] 23

att Z¥8H 2 AT
Z2 o) W3 E
chrome, periodic acid schiff(PAS)E A&
ARzt

AU fe de FAR A
dolw 7] 93} H & E, Masson's tri-
A3 shed

thHdx2 st g4

LSAB(labelled streptavidine bictin, Dako Co,,
USA)E ol &3t &=d 42184 = EGF ab-3(0Onco-
gene science Co.)E ©| 4331 ¥4 diaminoben-
zidine kit(DAB, Vector lab)E ol &3ttt stetd
AL guetas € #3171 F dAFHA EGF
g 1:1008 3As) 1087t o] A&HA (anti-mouse
IgG, Vector Lab)& 1087 FA|Z T} strepta-
vidine alkaline phosphatase® 1087t *2jg &
0035% H0: & &3t 002% DABO.Z HAAZl &
Harrison hematoxilin®. & thz @Asted glycerin®
25X 3 AA%AY. %"émfﬁ & dargtA) EH"‘
Qe HFFE AMES &
o GAe #H L, A %“—.5]7‘] ¢
o) okatA TEE

Rol A £7 1e A9 SH0R,
AT He wHoR Bad da5e 292 3
oz 7R AFARY GAFEE AE, 55

=, Axe 3dAZ il

o 27t W EH o

oy R
2o 9% FFye BRHA FH

2) *JEM A ZHEGE) 9] Hd (Table 2)
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Table 2. The Expression of EGF in Periodontal Ligament of Control and Experimental Groups

Pressure side

’ Control + + + + i k *
12H + t + + + +
1D + + + + + *
4D + + + + t +
D * + + + * +
14D + + - o+t ++ ++ ++ et
*irare +mild ++moderate +++;severe
o xQudde] 238 2 HAgZo] A=A X 3) A9 A AAAHEGF)9] 28 (Table 2)

A&7 A AEHYh 2AEE 71EA 124 EGFe 2@ 1
TAE, AR Pl ABAL AE L FY o HE GATE PAIH AAS Zkol Aol glel &
2 48R g 2 o7t Yoy AF LB}M g4 At e A2E 2 2AAEE P 248
dR R} AAEHJn BolA¥e AL Frl3lq E}LHS{i"(Flg.ll), Fol xgt AT vlof

AREZAe] 48A) va WA F7Hsac
gAdE A%A dAs) gusk 42284

(Fig. 4) AU 72 Wi AL 33l 7i7tet
A (Figh), dSHE F&L 7191 ARy 223
99 @ FEL2 AN SR B4

=7t A8 (Figh) AAE Aol 7 BUo
(Fig.7).

2) ¢etE A F2ZH3H(Table 1)

2R g 1A 122 A M= A FAY 77 o]
okt AU 2T F4vl 4t FAEHUL
o dFAE &S "]'5‘PM.L ZAAsE #F
=2 &gkt

194 0l& 7‘]-’?" ‘CH 21'7—%—?: 12~ ]Zlﬁr Z Aol7t ¢l

4R = AFAg e D*ﬂéﬁH?P 47%5]317
(Fig.8) 1240 wla] ZAE A&o] ZaHUY
A zZ 7Mte] AZAE 4§ FFF7L BEHY
A1 243 tH(Fig 9).

7R e AFARHFe) T2 Wjde] FA
A 1 e A2FL FSAH X I8 {5
7} 487 ¥la) o Bo] YA G F9 A2
gl o] d@FA o] LIt

4R E NFAY HFe] dA3] FaHUR
2} 5 ]Uﬂ’g-n'—’] AujQo| #E= 7 vt AFA X
A fo] AEH e A2F FFE Bl Y

S

34 | DIRIREA 253 18, 1995H

g e BA A F
ZAuo)gt oo}:H u]- y%ﬂ\;}

14 Aol & °‘¥ TN Azt FIAE
2714 Z27tE 9 n(Fig.12) b33t AAE 7he] A
ol glol 2MtAME, HAFobd, 2FobA LA
gk Ao g wag Bgloy X FAdely 9 22
ZoM e SAEAE B h(Fig1d).

4959} TR E, 2T & z}olsziol A F2
oA 7Avlg vivkgdel g HolnrHFig.
14), 7988 HN2E 2ol xFzA v A4
o] F7t=E AT

LA AN = ozl 43
8 Z7tEded A edd LHJMIEE-‘&} Ao 2w
AN E, Adotde 2 AT AflAE F
TR PSS BAC £ ko vls) A<l

LR R R KEE

ZoM o TEE FALE BPen ARFEG A
2 20A o g2 E4E elithFig1516).
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ENZE RFANY AE FAtE § ATto|dl o
ol F4E TSN ALHT thakg wiAvE
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HlZo A 12A]7he]l A7} Ve 77 24
3, FFFE 1-14UAR AEH D THME 219
Be Al ot 2 dFoA e 1deliA B
H &57F 3= 14850 Huxo| 2.
WG g gtutE x)ote] A FQUdiolE Ma-
capanpans Vo] ZAAst7} BT sFon,
Kvam™'& 3948 2428dE Xoto) 5L AX
AN AZEFE oA & 5 v FA3A
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LA FEC] Ho|A & F9 AEHY FAHA
A FLsA verdtin stgeh Glickman™e X5
Adidl AR Uehdths AL AT
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9% o)d ZAFHA L WAMZL 22 RN
ZA a8z 27) ATt stglen, o2 uF
HE 718 & ghubE x| Fdiol] a1k A 9
7} JE =), Macapanpans & o]d ZapA
o] WA A& 7HeA 627t AL H T T SIS
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BaAFe FAXUN 48 48R B2 AU
AzumaE gutE x| FQAdie] ZAPRAE A F
U A e 21Y o) 288w A ZE| RFE
A AAE o] o] Aty AL, ¥ APNNE X F
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sequence and aberrant expression of amplified gene in

-ABSTRACT-

AN IMMUNOHISTOCHEMICAL STUDY ON THE EXPRESSION
OF GROWTH FACTOR IN PERIODONTAL TISSUE DURING
THE EXPERIMENTAL MOVEMENT OF RAT INCISORS

Joon-Hyeong Lee, D.D.S.. M.S.D. - Sang-Cheol Kim, D.D.§.. M.S.D.. Ph. D.
- Yoon-A Kook, D.D.S.. M.S.D.

Department of Orthodontics, College of Dentistry, Wonkwang University

This study was designed to evaluate the expression of growth factor in periodontal tissue during the
experimental movement of rat incisors by LSAB(Labelled streptavidine Biotin) immunchistochemical staining for
EGF(Epidermal growth factor). 23 Sprague-Dawley rats were divided into a control group(3rats) and experimental
groups(20rats), where a force(75g) from helical springs across the maxillary incisors was applied. Experimental
groups were sacrificed at 12 hours, 1, 4, 7 and 14 days, after force application, respectively. And Tissue slides of
control and experimental groups were studied immunohistochemically and histologically.

The results were as follows :

1. In 14days after force application, periodontal fibers were strectched on the tension side, and compressed in
pressure side of all experimental groups, and the arrangement of periodontal fibers was not recovered yet.

2. The degree of EGF expression in control group was strongly positive in the oral epithelium, predentin, capillaries
in pulp and periodontal spaces. But osteoblasts and osteoclasts were stained mildly positive.

3. EGF expression was mild and diffuse in 12 hours, 1, 4 and 7 days of experimental groups and was not
significantly different between the tension and pressure sides.

4. The degree of EGF expression in the 14-day experimental group was higher than any other group. And the
tension side showed a more positive EGF expression than the pressure side. The apical area revealed a more
positive EGF expression than the cervical area.

KOREA. J. ORTHOD. 1995 ; 25 :33-42

% Key words : Tooth movement, Orthodontic force, EGF
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EXPLANATION OF FIGURES

1. The helical spring placed on the maxillary incisors of rat.

2. Microphotography of periodontium in control tissue. Periodontal Ligament, Cementum, Alveolar

Bone. (H & E, X 40)

3. Microphotography of 12-hour tissue shows tearing of periodontal ligament at tension side. ( PAS,

X 40)

4. Microphotography in 14-day tissue shows a marked widening of periodontal ligament space at

tension side. (H & E, X 40)

5. Microphotography in 14-day tissue shows recovering of the regularity of periodontal ligament at

tension side. (H & E, X 100)

6. Micrphotography in 14-day tissue discloses active osteoblasts at tension side. (H & E, X 200)
7. Microphotography in 14-day tissue shows immature bone at tension side of alveolar bone . (

Masson’s trichrome, X 100 )

8. Microphotography in 4-day tissue shows acellular zones(cell free zones at periodontal ligament of

pressure side. (H & E, X 100)

9. Microphotography in 4-day tissue reveals bone resorption by osteoclasts at pressure side. (H &

E. X 100)

Fig. 10. Microphotography of control tissue shows mild positive distribution of EGF all around the perio-

Fig.

dontal area. (Immunostain of EGF, X 100)

11. Microphotography in 12-hour tissue shows negative expression of EGF at tension side of

periodontal ligament. (dmmunostain of EGF, X 100)

Fig. 12. Microphotography in 1-day tissue shows strongly positive expression of EGF at oral epithelium.

(Immunostain of EGF, X 100)

Fig. 13. Microphotography in 1-day tissue shows negative expression of EGF at pressure side of periodontal

ligament. (mmunostain of EGF, X 100)

Fig. 14. Microphotography in 7-day tissue shows negative expression of EGF at tension side of periodontal

ligament, but positive expression of EGF at ostoblasts. (Immunostain of EGF. X 100)

Fig. 15. Microphotography in 14-day tissue shows more positive expression of EGF in tension side than in

pressure side, and more in apical area than in cervical area. (Immunostain of EGF, X 40)

Fig. 16. High power magnification of tension side at Fig. 15. Positive expression of EGF in periodontal fibers

were seen. (Immunostain of EGF, X 100)
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