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18 29ddME pro a1(DF proeDY ¥ FF77F
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ascorbic acid, @ -Ketoglutaratesol ¢|38le] hydr-
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(75g)& &elstytt. 94t Aetdl (Ketalar; #3+33))
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F, 4ot AR 9 e 949 1/4 round burZ &
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LSAB(labelled streptavidine biotin, Dako Co.,
Denmark)& ol &siied 4ak FAE A18 24
A (monoclonal, Monosan Co, Netherlands)& ©]4-3}
A3 ¥4 Aminoethyl Carbazole(AEC, Zymed Co,
USA)E ol &35t dtejdl due gveldst 2
A7 F A A A8 2Y9AE 15082 3
Ae] 6087t o|x & A (anti-mouse IgG)E 30%-3t
B.&x # ) streptavidine alkaline phosphatase® 30
B3 A3 3 AECE @A)l F Harrison hem-
atoxylin®. & Wz g8l Permount® =¥3
A7 4 WETS 4 A A Ay
TE A 3 T FU3 Yo B AT dA e
WYL, A3 FAEA GAV AEe] FRo] Mg
Eo] F3tA BAE ALE FHE AIZY H2
whgo g WEs daEE S FHos FEI)
o XF2A e 4 A=E =4, A, I, T
5, A seAE UFaith :

m oo S
1) THEZOIME] RIZ=22! 8ot (Table 1)

F FAA Aold) A fFFE 563 HHYYI =

Table 1. Histopathologic Findings of Control and Experimental Groups

(-: negative, *: rare, +: mild, ++: moderate, +++. severe)
| tearing of | hyalinization |  bone | bome | . . lyascular capillary dilatation
.| PDL | of PDL | apposition | resorption lnﬂgm?atoyy’wsgll»lflflrltrauon . proliferation

'\ tension side | pressure side| tension side | pressure side | tension side | pressure side | tension side |pressure side
control + + - + + + + +
12 hrs + + - + + + + +
1 day ++ + - + + + + +
4 days + + + + + + ++ +
7 days * + + ++ + + + ++
14 days + + ++ 4+ + + +
28 days =+ + ot - - - - -
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Table 2-1. The Expression of type | collagen in Periodontium of Control and Experimental Groups

(-: negative, % rare, +: mild, +-+; moderate, +++; severe)
gingiva - dentin cementum pulp | = cementoblast odontoblast
control t + + + + +
12 hrs + + + * ++ +
1 day + * ++ + ++ +
4 days + + ++ + ++ o+
7 days =+ + o+ + 4+ +
14 days + + ot o+ et +
28 days + + . + ot +

Table 2-2. The Expression of type | collagen in Periodontium of Control and Experimental ‘Groups

(-: negative, *.

rare, +. mild, ++4. moderate, +++. severe)

. osteoblast in alv.bone matrix of alv.bone periodontal ligament .
Intermax.
i ( ) o . ; suture
pressure _ tension pressure tension pressure tension
control + + + + * + +
12 hrs + + + + + +
1 day v + + + + ++
4 days + ++ x + + ++ +F
7 days + +4+ + +4 ++ 4 ++
14 days ++ e+ =+ + ++ ++ e+
28 days + + + + + + +t

98l Qo AU A fE F9H 0 wdsol
AT AT HAE& TP Fao] Rgkn
AzFRNAE FHAQ 22ALL MR Y
ol SBA L 9B TEFE WAAA ik

2) ASFPUMR X212 Bt (Table 1)

7h A&

A 1220 A, A3 Aol wido) o
FAX ] AEEAL E FrE2F ) v 4
ZAE Aol AU AT 4 4 2 F5F
= A9 sl

1A, A=A A o] ozt gloj A 25+
Athe] FAXF o] 1247 ol wla] F7bEl gl en
ASAE &= TRy 25 3 2842
plefatoith. 4d Aol e, 1A ol Hla] A7) 114
o] B & WolAUAM ZFA L g AAE Aol

FAsA o AFAY i) S8 2 Y {2
ASHE &3 IA BEedch

A, AFRAY F9 ASAE A& R F
Y& 4o} 2 2o gIout AFAhe] Hd & 4
dAETG ZFaEAn 2FALY YL F7lsto
ARF FAo] 4dA A v Rt FrheAT

14 Aol e, QA tAe o7l {2 S HA
A TR Aol wid & AL A4l 717 1, A
THE A& A9 Yo A2y Tl & %
2 dysiglen AR BHEI g
AAE ggol S/HEN T BUA N 14dH 2k F
AL g Bglou 29 Asmrt sobsch

W g
A8 & 7R 12NN E AR 220
Rt AHaRglT 22§47t ot BAHGle
W GBAE 8e AMAT 2AASIE BB
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Fig. 1. Microphotogram of mild expression of type |
collagen at intermaxillary suture in control tis
sue. (Immunostain of type | collagen, X40)

5] &3ttt

19710l = 2 FATh 344 2 124178 9} 2 2ol ¢l
A1 A2E F5 5 8 38 94 2 2ol gl
49 o= A FAthe] FAEN} BRHAIL 1YA
of Hlg| HFAE Mol AaHALeU A2F 7
of FFAXA % FFF7F BAH7] ARk
T4 E AFAW A fre] FAME wdo] {45
WA O she] AxFTL AEA XA I SFFL
4R vl o ol AP A 2| -9} A2
e dat 4o st

YA AFAN 2HHo] fAE HiEUx
AFAd A Fre] Aujdo] A v HF
¥ AFo] FEH e xE FFE Bol A
YE A, 8GN e 14D vlE] A2 Fo B
ASHEL a2 vlofah

3) HEZUIMC M1e WREO| &Sl (Table 2)

-

E AFzAdX vutgos ¥4 W
bl o] st S Me A -
A 1 FrEES a0l Aokl
#, Agotd, A et A el e &, WA xE
oF Lol A] A BE-E HYn A 2F R
M e A9 SAolAUAT AR Fd AT ZIAHE
o} F7HE3 F9lo ZIA TN FYA RS
Hovk(Fig.l, 3). ®3 x)2vre] zuela £} Wt
Ao 7 AYE F4AoE g HHS A

i

o7

tiAfe] MEA X|OF O|FA MAA 2plo et HYZN s}

Fig. 2. Microphotogram of 7-day tissue shows stro-
ngly positive expression at osteoblasts in
intermaxillary suture. (Immunostain of type |
collagen, X100)

Fig. 3. Microphotogram of periodontal ligament of co-
ntrol reveals rare expression of type | collagen,
(Immunostain of type | collagen, X100)

W 7900 el g e Avsdn NG F-sh A
W 29l AR 29 Aok Gk

4o

4) ASF0IMCl M1& WRIEC| &S (Table 2)

2 A 1A AN ALY meAe
3} 20] e GUEE R AAS k] 3ol
o fASREE Mae BWANE A &
N9 ZBATANE fPH) WHE ol w

Xe

wokg Walg e UThFig, 45).



Fig. 4. Microphotogram at pressure side of perio-
) dontal ligament in 12-hour shows mild exp-
ression of type | collagen. (Immunostain of

type | collagen, X40)

CHAIWAA 2624 45, 19961

Fig. 6. Microphotogram in 1-day tissue shows posi-
tive expression of type | collagen at tension
side of pericdontal ligament. Positive react-
jons were noted in osteoblast bordered at
alveolar bone, osteocyte and periodontal fibr~
oblasts. (Immunostain of type | collagen, X100)

Fig. 5. Microphotogram at tension side of periodontal
ligament in 12-hour shows mild expression of
type | collagen. (Immunostain of type |
collagen, X100)

FAEA WepolA ek, A Lol FEk
o] FEE Blom AFAd R A2E
AHE F-HHT wWiepdo) A FoA F2 7
U s Bala AR A 2H 31 Aol ¢l
et Aokl R Aol M® vt el Arg
G eE Ben AL YiE A 4R
AIHE ol M= FFe) B o] 2EHEE FAL

Fig. 7. Microphotogram in 4-day tissue shows more
positive expression in apical area than in
middle thirds of alveolar bone. (Immunostain
of type | collagen, X40)

2 @A g2 & o]z} gl
1A e 77 A5, X4, 2oz, Hgdol
oA tjza# Aolrt gloy )z A7
AFAAA AN FE RS TR Fde Hd
o] Yehr] AlAtetglen olejdt @t utEn
O AQSolA v Btnh x| 2eke] 2 oka E o} W)
FAE 12A A Blg) FrtE FEE LEE B
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Fig. 8. High power magnification of Fig. 7. {Immuno- Fig. 10. Microphotogram of 7-day tissue shows mild
stain of type | collagen, X100) expression of type | collagen in tension side
of periodontal ligament. (Immunostain of

type | collagen, X40)

Fig. 9. Microphotogram in 7-day tissue reveals more Fig. 11. Microphotogram in 14-day tissue shows
expression of type | collagen in cementum strongly positive expression of type |
and alveolar bone area than in the center of collagen at apical side of pericdontium.
periodontium. (Immunostain of type | collagen, (Immunostain of type | collagen, X100)
X100)

Qom, 39 XzFelAel HHL hxTH )7t ol A Wkt A2Z o] E714e e £ 3}

A THFig. 6). o] glo] Awlstglem X9 Fhde vl By
498X E GGt 2EAE, 2GR o] #ZHUHFig. 7.8).
oMl G ol 14A 9} FAE FTEE A8 TR X, Wopd, Aobd, A2, zHegol

fou AARsh A2we] AFANNA FEE A WAL 4D 2 Ao)7k YA o k%
W bt BREen ok EET AAS el AzBoldel Whol 4Py FL FES

LURrS
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Fig. 12. Microphotogram in 28-day tissue shows str-
ongly positive expression in osteoblasts.
(Immunostain of type | collagen, X200)

VER7] AlZFeRgl om QIS8 X ERluivt kS
g vlag FER AP og A HFig. 9,10).
4R = abE AFAdielA Y A1E w4
o] wgo] HAHAL AxFd AHTF ZIA R
Ao o] Frtso] g o HEHUTE Mal-
assez Y AN E S5 dEo] JUn T2
AT AR ZIAEE AIE wolen,
7)Ao e Anlg Frol A whEo] ATt
(Fig. 2,11).

8UA M e A i HIAE, AT 29
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(Fig.12).
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-ABSTRACT-

The Expression of Type | Collagen in Periodontal Tissue during the
Experimental Movement of Rat Incisors

Sang-Cheol Kim, D.D.S., M.S.D., Ph.D.. In-Seop Jeon, D.D.8., M.S.D.

Department of Orthodontics, College of Dentistry, Wonkwang University

This study was designed to evaluate the expression of type I collagen in periodontal tissue during the experimental movement
of rat incisors. Twenty-one Sprague-Dawley rats were divided into a control group(3 rats), and experimental groups(18 rats)
where a force(75g) from helical springs across the maxillary incisors was applied. Experimental groups were sacrificed at 12
hours, 1, 4, 7, 14 and 28 days after force application, respectively, And tissue slides of control and experimental groups were
studied histologically and immunohistochemically by LSAB(Labelled streptavidine Biotin) immunohistochemical staining for type
I collagen .

The results were as follows :

1. Until 28-day after force application, periodontal fibers were strectched on the tension side, and compressed in pressure side,
and the arrangement of periodontal fibers was not recovered by that time.

2. The degree of type I collagen expression in control group was rare in the oral epithelium, predentin, pulp and periodontal
ligament, but was mildly positive in osteoblasts, acellular cementum, cementoblasts, intermaxillary suture.

3. At acellular cementum of experimental group, the expression of type I collagen was moderate in 1-day and severe in 7-day,
which was maintained until 28-day.
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4. Type 1 collagen was observed in the newly formed fibrous connective tissue and osteoblasts at intermaxillary suture,
moderately in 1-day, and severely in 14-day.

5. The tension side of periodontal ligament showed a more positive expression of type I collagen than the pressure side in 4-day.
The degree was highest in 7-day and was not differentiated between sides in 14-day.

6. In the side wall of bone matrix on which osteoblasts were attached, type I collagen was expressed severely, especially in
7-day.

From the above findings, we could suggeest that bone remodeling in tooth movement be intimately related to the cell
differentiation and the resulting formation of type I collagen.
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