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Autotransplantion using the acellular dermal matrix seeded by
periodontal ligament fibroblasts in minipig:
histological evaluation
as potential periodontal ligament substitutes
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1. Periodontal ligament fibroblasts of mini pig cultured in Alloderm®. 4
. 2. Preparation of alveolus for autotransplantation. - 5

3. Autotransplantation of teeth covered by periodontal |igament fibroblasts

seeded i n Al I Oder m‘R/‘ BT T P P PP PP TP P PPPPRIPPD 5

4. The positive control group. Normal periodontal tissue of mini pig was

Observed' ...................................................................................................................... 7

5. The negative control group. Ankylosis and replacement resorption were
observed between alveolus and teeth. Periodontal |igament and cementum was

not formed‘ .................................................................................................................. 7

. 6. The exparimental group(lower & higher magnification).

Periodotal Iigament and cementum—Iike tissue was observed. «oeeeeeeeeees 8

7. The exparimental group(higher magnification). Periodotal |igament and

Cementum_l ike t issue was Showed B TP P LT PP P TP LR LPPEL PO 8



ABSTRACT

Autotransplantion using the acellular dermal matrix seeded by

periodontal ligament fibroblasts in minipig:
histological evaluation as potential periodontal |igament substitutes

Yu Sang-Joun, D.D.S.
Advisor: Prof. Jang Hyun-Seon, Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The tooth transplantation is widely used today because the clinicians make
efforts to diminish the frequent occurrence of ankylosis and root resorption.
Soft tissue graft , the periodontal Iigament graft and the periodontal |ingament
tissue culturing techniques was used to reduce and prevent ankylosis and root
resorption of teeth with extensive damage. But, these techniques should be
influenced by the adjacent periodontal |igament, because the periodontal |igament
was removed partially on teeth. The purpose of this study was to investigate the
possibility of periodontal |igament regeneration when autotransplantion was used by
the periodontal |igament fibroblasts cultured on the acellulardermal matrix in teeth
without periodontal Iigament. One minipig was used. Mandibular and maxillary permanent
incisors were extracted for the culture of the periodontal Iligament cells. The
periodontal [igament tissue attached to the middle third of the root was removed
carefully with the curette. Periodontal ligament cells were embedded in acellular dermal
matrix(Alloderm™). Roots of unextracted teeth were classified into the positive control
group, in which normal periodontal ligament was preserved. Roots of extracted teeth were
divided into the negative control group, in which the periodontal Iigament was removed
and acellular dermal matrix was not applied, and the experimental group, in which the
periodontal ligament was removed and periodontal [ligament fibroblast cultured on
acellular dermal matrix was applied. Mandibular premolars on both sides were extracted
to provide recipient beds for transplantation of the roots. Each bone cavity was drilled
at low speed with shaping drills. The root canals of extracted teeth were filled with

IAM® and extracted roots were planed by curettage for the removal of the periodontal



[igament tissue. Prepared teeth were transplanted, and these were completely submerged
with physical barrier membranes. The animal was sacrified 4 weeks after the
autotransplantation. The transplanted teeth were examined histologically. The results
are as follows.

1. When periodontal ligament fibroblasts cultured on acellular cermal matrix were
observed after 3 weeks, periodontal ligament fibroblasts were showed. 2.
Periodontal ligament was normal in the positive control group, and ankylosis are
discovered on the denuded root surface in the negative control group. 3.The
periodontal |igament-like connective tissue was found adjacent to the denuded
root and the new cementum—|ike layer of hard tissue was formed in the
experimental group. 4. No ankylosis are discovered on the denuded root surface
in the experimental group.

These suggest that the periodontal [Iigament fibroblasts cultured on the acellular
dermal matrix may play a role in the regeneration of periodontal |igament-Iike tissue

with new cememtum-1|ike tissue formation.

Key words : autotransplantation, periodontal |igament, cell-seeding, acellular dermal

matrix
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C5t XNFOUHMEE 0lAlct= -l J[UAHAM, XFUUHMEE AHEAUHA 2E XI2EHO Y
OF5L0f 0AIGHE 2ROl AF2E L Syringe2 0185t =AFGHHL®, CHsE DHHMIZ Saf 2
=201 I’%/\IEIE SreH0] AJNEIQUCH. Ol AFESl= OWHMIZE col lagen gel®™ hyaluronic acid
sheets™, bone gelatin(Stoess & Co. GmbH, Germany)®’S0l AFEEIQROL Ol DHHHSS MG
= ZAoz ZERI MK Mol &0 Hele SE0l JAHM, BIHEES S=26| ot =
st oz BNEUCH F20 LHUM AIEED U= PHEL S 0lATHC! acellular dermal
matrix(Allloderm™,LifeCell, Branchburg, NJ)& Z28 E2012t# OtLI2F*®™, HIZ 1Al CH
Z ORI HIGHOl 2SS A0| HO gl= 2402 ¢ g,

0l 2729 =HE2 XFUAMNIES BIHZM acellular dermal matrixS 0I&06t0, XIF=CIUHE
2tMol MAHSH XIZ20AM acellular dermal matrixat0l = XA RIZMES 2HM = Xt

XI0t0IAl=2 Ao ZASTHM O HOtot DA GHALH.
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A. alESs=S

10tele] A48 =20 OILITHXI(36JH&, 45kg)2l 8ISl MXIQF AFXIDb AFS & UCH

2 MX= XI=CI NMIEZE MFGHH BHLGHIIRIoH LHoHH AFESHACH. 432X 2= 22
28 2 84 HEZex2 MEoAT. XIEZZSFU S X282 ANMEt & XFUHE
2= XIOtE 24 WEZ(positive control, +)22 ot/ULD, 225 HMS X0t2 XFCUHER
SHMIZSl 014 glol OlAQtol XI=QIHE MIHE = XIOtE MAES As8 84 WX (negative
control, -)22 GIACt. acellular dermal matrix& 0l BHLE XFUUNHERLMEZ XIFQUE
HoAgt XI2s 28 THAISH ARX] 4HE AEFZ22 018otATH

B. XIFQHAIES I

2X HOl XAl =HO X 28t XIFCIHMES Z2EE FAzot)| fIof OILISHAISl &X
ot AKX, HPX Y= A2HAD X260 X £ XNA&A2 =23 ISAMHIIE AHSSHO H
J15tD EEFEIM®(Potadine solution, &R, Korea) 2 ZERSAINY (2RI ZZSIAICIH
(IS M, Korea)2 0180t LU MES 322t AL, XFUUERL2AMES MF oD 2Ioh
S0 (isof lurane)otOil A DILISHXISl Aot 2 &t MXIE LHMCEH. LXE XIote X229
£ 29X 32 ¥ 1122 =2 1/32A0MM Z=E Gracey curette@=2 X220 2HENH U=
XIZ=QIHE st &% 0l RIFQIHE Hanks' Balanced Salt Solution ( HBSS , GIBCO BRL, USA)
Dt Antibiotic-Antimycotic (AA , GIBCO BRL , USA)S E&S&H EX0 2&= 0|8Ho=z %3 Al
XS G2 SOIZEH0IA 1-2m° o 212 HTHEHUCE

=

HdHE XX HEHS 20 =c0lE 2ctAE AXAA ZTEHQ 0lsS LXIotd 10% Fetal
Bovine Solution(FBS, GIBCO BRL, USA)2t Dulbeco's Modified Eagles Medium(DMEM,GIBCO BRL,
USA)1t 1% Antibiotic-Antimycotic (AA , GIBCO BRL , USA)S &8st 8HE 0180t0 37° C, 5%
00z, 100% =& ZH0IM HHotALCEH.

BHXl= OIE0 & B4 wHct] XFCIHERE
NEE OlEotL. 1x2mme 2AZd =3 Al

LifeCel |, Branchburg, NJ)I0il 3x10°0Hel HIZE 35

=

H

O SAIS0l et HO BH6tD 2KHITHe
acel lular dermal matrix(Alloderm™

o BHGHH A&l OI=otACHFIg. 1).

e
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Fig. 1. Periodontal ligament fibroblasts
of minipig was cultured in acellular

dermal matrix for 3 weeks.

C. XlIot2 Ol &)

OlLl SHXIel AKX 5JHE LAHGIRA D AFX s YHOIA 210 X2A2/AHS AEXSHO ¢
FO AMHOIACH. ¥ HExZ(positive control, +)2&&= XEXZSFHO XF X202 AXS &
A XFCIUE 2= x0t2 oM 84 WA (negative control, —)2 2&S HIAS XI0tZ X
FOIHAESRZMIS 014 2101 OlAltHl XI=CICHE HMAHSH XI0tE MAES XIOLE H&2=Z of
[ AEFZS AFUUHERSMEIL BIE acel lular dermal matrix2 20| O[AIS XIOLS CHA&
o=z otUCH

mars AAMGHA &40 AFRXE EHSE & ZLAHSE XI0k= hemisectionE AIHGIH H2EHEHZ
OFSAD X2 X122 &2 3m=2 EHotH 6-7mmE &£l X222z Bt =0l 2= XS H
HolII<o JE == Aldet S0 AMHE X0t X2t XI2H

H Gracey curette 2 AIEotH Xl
M

0K
nio

M® (Dentply International Inc.,

o]

| ilford, DE)2Z HIMGHAL.

0IAIE XIFOUNAERBHIES HIAQ =AS 2tX|5t)| Qoh LXAS X2 ENS| Osseotite NT®
(3i, Implant innovations, USA) 2 &Z& 4mm £i= 5mmel Shaping OrillS 0183t A&E X0t
of MALLH 1-2mm O S 0l&AS EHolUCHFIg. 2).

—



Fig. 2. The alveolus is modified with bone drills(Osseotite NT® Shaping drill) to
prepare it to receive the root to be transplanted(a). Note that the alveolus must be

larger (at least 1mm) than the root to be transplanted(b).

OlAE XIOFE XFCIUHESZ2HIIEI HHZE acellular dermal matrix® SM™ = AEGID X
20| 2835 XEZ2F0IU 1 ot Z fAXT=A &0l6t0) NAES HEE EOIGHUCH. XKD IDJ
A

XIOt2CH 3mEE o S I:||.=.—.—/<§ X} Ctorol Cytoplast™

’;U

(Ace surgical supply co., USA)Z 0l
0., USA) 2 &tNo| DHst
Japan)2 2 =Z&otULHFig.

Fig. 3. The teeth of the control(-) and experimental group were transplanted into the

bone cavities(a). And then the bone cavities were completely covered with PTFE
membranes(Cytoplast®)(b). The PTFE membranes were fixed with bone screws(Self-Drill Bone

Screw®). The wounds were finally closed with 4-0 Happylon®™(c) .

It 9ol DILEHRIE &5 3T SSAIS otY 1D 620 2814
DMNEZ22SAICIH S I M2, Korea)S
_?_

&l B&G, Korea) 1ml/10kgE 13]/22€2 2K F=otdD =5 2

Xl
WOl KetamineES =Alot0d =5 10 OILIEHXKIZS SIMAIZCH A&
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ARReE HAXNN BXAZ 25 ELE0I0 ZHMOIRUCH IMHFES ZAHE2S 10% 25 Z=22ele
2 232t 1NFst = nmethlmethacrylate resintil OHESAIH HIE3 Z=H=22 HMEGHUCH
"Sawing-and-Gr inding Technique"*”2 0125+, ZZXZ LAEIIS 0125t01 £ 100-150mo| =™
2 92 = FHE SAMotHA JIHE =2 AHOtot & 40um HE2| HE22 0tE = 20828% =
ST MZEGIUCH. 0 =2 villanueva bone stain 702 Mgt &Ast S0|1HS 0/126t0 X
HHS HEGIRUC



A. &4 HZZ( Control(+) Group )
OILHI XIS SMD UOMH XI=QIH= X2o wHorx )

= 98] R ZZAROI0I EMotALCH. X
FOUHERE HAE ZHUA X2 =2 L= ME2Z F=ot0 2 =

ZE 0 UAALCE.

Fig. 4. Histology of the bucco-lingual section in the positive control teeth. a. The
periodontal |igament surrounded the roots of the teeth and joined the root cementum. The
periodontal Iigament connected the alveolar bone with the root by collagen fiber bundles.
b. Higher magnification of the framed area in Figs 4a. Collagen fibers inserted
perpendicularly into the alveolar bone and cementum(arrow) B, bone ; PDL, periodontal

| igament; C, cementum, D, dentin.

SHRUA X222 S48 2FE > JAUAL2H OlAXI22 2E 1/3
Hot 22He SRS 2EE = UAUCH (Fig. 5).

Fig. 5. Histology of the bucco-lingual section in the negative control teeth. b. Higher
magnification of the framed area in Fig 5a, The ankylosis appeared in the apical third of
the denuded root. No connective tissue appeared between the alveolar bone and

tooth(arrows). B, bone ; D, dentin.



C. &8 2(Experimental Group)
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Figs 6 and 7).

group. a. Periodontal

in the experimental

section

Fig. 6. Histology of the horizontal

b and ¢. A cementum-1|ike

| igament—1ike connective tissue was found adjacent to the root.

POL-CT, Periodontal

bone; D, dentin;

B,

formed(arrows).

tissue was

hard
| ike connective tissue.

of

|ayer

| igament

Note the

b and c.
periodontal |igament—Iike connective tissue fibers was running to the root surface(arrows).

ay

in the PDL group.

the oblique section

7. Histology of

Fig.

| igament—1ike connective tissue; H,

D, dentin; PDL-CT, Periodontal

cementum—Iike layer of hard tissue.

B, bone; C, cementum;
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