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T AFY BFH7] AFsigieow, 25 AFEHE s dEE 5 Qo
Odontoblast-like cell % Az} Aold FALE AFA7A = AS AZHAT A2

T 4FA 9= bone-like tissue 2 cementum-like tissue©] FAFHNSS A2}
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AA R herd A o)t
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Aote] #5-gobd =G A(pulp-dentin complex)i= Aokl 1% Aol ZHs L

d BAR EAE 2sE ARE 5 b sl g x40t o Sof Ao}

) Lk
4 o] Yoy, A 2AL odd £yl viste] Ao AR A5
FAS7) 9% WS dehd 5 vk 3 A% A5 24e Af HEe B 4R

2 4 A FH}(About, Bottero, et al., 2000; Chiego, 1992; Goldberg et al., 2008;
Harada et al., 2008; Hirata et al., 2005; Kuratate et al., 2008; Ohshima,

Nakakura-Ohshima, Yamamoto, and Takeyasu, 2001). ©]%, odontoblast®] %



Asto] AAarold @ Aol 7]A(collagen, proteoglycans)E AJAbslir, ZH4 o]&
S @ubslo] Aol W AolA o] M3stE dod|= Flolv] wiol vEles dA

o]th(Linde, 1995). ©o] A$ H o} X33 F2 4x} Aold(tertiary dentin)o] 3

H5o] Lpehdth, AbA olde obalzbel wlg BiHAQ o] Sgolm, i

ol el stz 4HE & vk

AP Adold & AbAf ol d S FAdskeE Axe 2 FHol we oAl vk Aol
A (reactionary dentin)¥} 4% “Jo}& (reparative dentin)® T&=E 4 Ju}. THeF,

A=+o] odontoblaste] ¥ E Yoz AT % L}, odontoblasts= A= 4

obdE o A "ok 238 A=l ofs) ofd dErt ¥ &dsts o] wkeAd 3

o}de Bt FASA Bk webd wey Aobde] WS WA A4E T
F5)o] Hobe] Hashrk WAL £d, A A5 vlol £A}YY odontoblast

of o35t ALY wFo AolA#HES HE ojxgold Yy AAFH YEVE B
S BOtH(Stanley and Ranney, 1962). 18} whek x}=Fo] Zrl AA
odontoblast7} Ao} FA] ZE3HA H+= 4 -$ol+= odontoblast ™4l odontoblast-like

celle] AEA wahslo], o] 5ol ofa] +% Foldol FAHA At F2 Fopd e

59
O

g bt 9l 1 gel vl S et gle] ol Aolalzte] it 4o

2 FAH 7= staL, wie- S A AR FEu Aokl gl FEHERE e
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v, Mz gobs1d el A FAse] A% e 5 e SR PO

2 YERFTH(Smith, 2002).

ol Aol A4t wkEo] Aof Aol Ao} o]A G o] wjg- g2 A9
FA0] 7FiAE wole dold & dFo]l Biril dtH(Andreasen et al., 1995;
Hasegawa et al., 2007; Hosoya et al., 2007, Hosoya et al., 2003; Nakakura-
Ohshima et al., 2003; Ogawa et al., 2006; Ohshima, Nakakura—-Ohshima,
Yamamoto, and Maeda, 2001; Shimizu et al., 2000; Takamori et al., 2008; Unno et
al., 2009). Ao} A2 dAH Aot Ao Axzoto] AAA A7E PO,

el 2 ARk s AReHe odgon sl FYH AW £é

QoA olFolx= Ar LAolth ole@ Aol AA o}t Ao} oL BF 1 3
4 Fol Aokl g WAk Aol 53 ABA oLt S G HAL Wl 4l

A3 o o] adE o] A Ao F T4 T AA " o= Qlste] A4
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HER Xols A2 Z& o]Asli AIHFS T X420 AalAst, A}
2 Aol Hol Af7F dold & dFol HiH vk Byers(1992)¢}
Kvinnsland(1991)& #A 9] X|o}& A28k Fo] 24 ZZo] Ar 43 HS B3t

o Shimizu(2000), Ohshima(2001), Nakakura—-Ohshima(2003), Tsukamoto-

s

A% 24 o] AN
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Tanaka(2006), Hasegawa(2007)& X]o} A2] & o]2] o



olFA Ao} AA ol Ao} o]y Fof AgrF AfFEHW, A4 22 ] 75l AN
wo] Aot Fx o] AL AFH I, I Ayp Aoke] A3]5rp dojdt}. 1l A
=

VS

Z A8}

2

oF AHelut Ao} o4 Fol PHYHE A=

N
rlo
e
o
il
N

T ExAoR FAHo Quia Hiaxil tH(Hosoya et al., 2007; Nakakura-
Ohshima et al., 2003; Ogawa et al., 2006; Ohshima, Nakakura-Ohshima,
Yamamoto, and Maeda, 2001; Shimizu et al.,, 2000; Takamori et al., 2008;
Tsukamoto—Tanaka et al., 2006; Unno et al., 2009). ©] = Az} Atold & nk-&A]

gold Wk F2 58 gobdel Fuz Uehdth £ Aoldol FAHE /0L

o] Fderh= Aotk (Smith, 2002). 4, & A& FAske Axe] 7]l dis
o= F 74 7F5Ad o] 9 th(Shimizu et al., 2000). & %A & wtt= osteoblast7}
A5 AEAA FAEAS TFeATR A AFAEAAM FHEAS sl
(Ogawa et al., 2006; Tsukamoto-Tanaka et al., 2006). o] & A X[o}¢] A}3]s}7} 7
& dojd v AL dAHeR AUt glnh of AL M ST A A
Wgol AL JPD g AL, ool H3st o] FHE o] Holgl= Aol A

T A= 9 rlo)7] wEo|tH(Kvinnsland et al., 1991).
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1. A3 329 A AA 2 Ao} A

B A A= AT 453" AF 100gm Wl <97 Sprague-Dawley A 2 F
25vtE]l & o] &33itt.

vl# = Tiletamine(Zoletil50, Virbac, Carros, France) lccE o] &3Fo] EH7

gt 9% A 1 B TAE WARAL WA F AokE Ade] A2Ts W2 AHA
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o,
=
ol
ol
oL
Mo
>
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ofo
oy
N
&
30
o
=)
AN
2
X
rlr
—
N
e
)
ot
o
2

A&
(Amoxacillin 0.5g/100g)7} & A5 FFsF¥T o, 39 & 5 T A= A

gl S 9 YA B ARE T,

2. A¥d 529 38 % RE AF

Aok ANE ABF Ax 24 BAL 8] EAoR AU 2 AT
e Aok AN AW 3, 59, 1F, 257 4F ¥ stk 247 sete s 549 A

Fee AP, 59 F T @ vhelst A F Al vk z Agstg o

175 e evhlE A4Stk 2 TlA @ vheld get 23 A 1 FAE o

Zao g HAEHTY. <Table 1>



3] A A] Tiletamine(Zoletil50, Virbac, Carros, France) lcc 2 E7F4] FA}sS .
w7 fFaE e 7HES At AEES =2A7 & 4 23G FAVE
AN T BEO UE ST 4% paraformaldehyde(0.1M phosphate buffer,

pH 7.0)2 A4S &3l &7 AT 1 $ en bloco® Jet=ES AE3T)

o @7} 113 T 5% nitric acidollA 5U7F 23U} €3 & AotF s HuE}

Atk A Z3 SEfo]=E hematoxylin® eosin®E FAME- AJPstH T AL AT
sk & 22 A7AES FstEnd sholl A #zESI T

Ay T o =t
34 3d-1 3d-2 3d-3 3d-4 3d-5 3d-1-c
54 5d-1 5d-2 5d-3 5d-4 5d-1-c
15 Iw-1 1w-2 1w-3 1lw-4 1w-5 Iw-1-c
27 2w-1 2w-2 2w-3 2w-4 2w-5 2w-1-c
4 dw-1 4w-2 4w-3 4w-4 4w-5 4w-6 dw-1-c

Table 1. A 2 oz




3. A9 %3434 24 (Immunohistochemical analysis)

Wy z2 st A ¢ste] 22 AWHS 3% hydrogen peroxide® 1583 2]
Sk % 10mM citrate buffer(pH 6.0) QtollA &3t g8 587F 71ste] AAE st
1 % 1:50e2 3A A7 anti-nestin monoclonal antibody(Chemicon International,
Temecula, CA, USA)E 4T 37 241759 A2l t). o]F TBSE 1584 3
H Aol Z biotinylated goat antirabbit secondary antibody(Zymed, CA, USA)$}
streptavidin peroxidase(Zymed, CA, USA)E z}z} 1087F A3l HAFH o2 %3

AIAS  diaminobenzidine(DAB) reagent kit(Zymed, CA, USA)e =z A3 X

hematoxylin® & counterstain Al&dle] 22 274 Fa3An| 4 shoA A9t
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Figure 1. control tooth(2w-1-c), A: coronal zone. It presents normal
dentinogenesis process. (magnification, x50) B,D: Higher magnification of boxed
area in A. Nestin—positive odontoblasts are arranged along the pulp-dentin
border. Beneath the odontoblast layer, regular tubular dentin is observed.
(magnification, x400) C: At pulp-dentin border, odontoblasts are intensely

nestin—-positive. Abbreviations: D, dentin; DP, dental pulp; OB, odontoblasts
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< A4 F 39 >

Aok AN e AAF F 30 A A A5 Af7 QAR Y o]

rJ
(]
i,

At

& Jhe] FROAMRE A Aol AA 54 A5 Aol YEsten, ymA FE
e A Fod =dd w24 5 2ol AU dF F-9ldA= PMNs

=

(polymorphonuclear leukocytes) 2 A& 9] A

ke

9} fibrin network”7} #2%$]

t}. <Fig.2-A,B>
W XA B9l 2 H9le] AFolE @ RRT dF Aro] vnEkgl
o, A" PMNse| =7} Hlulz Aoty gk dybo] FXsta glo] Adustrt

A2 E S BEE 4 AT <Fig.2-A,D>

AnkA o7 X4-Aobd AAY odontoblast cell layers EEH oA A2FH

of = ZE Tk 3 nestin MRS E YA 9kt <Fig.2-C.D>
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Figure 2. 3 days after replantation(3d-4), At There is localizaed inflammation in
the coronal pulp. (magnification, x50), B: Higher magnification of upper boxed
area in A. Neutrophils and red blood cells are observed in the pulp horn area.
(magnification, x100), C: Higher magnification of boxed area in B. Nestin-positive
cells are not observed. D,E : Higher magnification of lower boxed area in A.
Blood supply is recovered in the root pulp. Nestin—positive cells are not observed.

(magnification, x200) Abbreviations: D, dentin; DP, dental pulp
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Figure. 3. 5 days after replantation(5d-4), A,C: Coronal zone. Localizaed

inflammation still remains including neutrophils and fibrin networks in the pulp
horn area. And nestin—-positive cells are not observed in the coronal
area.(magnification, x100), B,D: Root zone. Formation of odontoblast-like cell
layer begins at the pulp-dentin border. Odontoblast-like cells show nestin—
positive reaction. (magnification, x100) Abbreviations: D, dentin; DP, dental pulp;

OB, odontoblast-like cells
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Figure 4. 5 days after replantation(5d-3), A,B: Inflammatory reaction almost
disappeared in this slide. (magnification, x50, x100), C,D : Higher magnification of
boxed area in A. Nestin—-positive odontoblast-like cells are observed in the
coronal area. (magnification, x200) Abbreviations: D, dentin; DP, dental pulp; OB,

odontoblast-like cells
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Figure. 5. 1 week after replantation(1w—4), A,B: Inflammatory lesion disappeared
in all of the pulp. Blood supply is recovered to the coronal pulp. But, intensity of
nestin—-immunoreactivity 1is generally weaker than that of 5 days after
replantation. (magnification, x50) C: At root apex area, there is formation of
mineralized region which is similar to the cellular cementum tissues.(arrows)
(magnification, x100) D,E: Higher magnification of boxed area in A. Under the
pulp—dentin border, there is a layer of odontoblast-like cells. Some tertiary
dentin is deposited beneath the odontoblast-like cells layer.(magnification, x 200)
Abbreviations: D, dentin; DP, dental pulp; OB, odontoblast-like cells; TD, tertiary

dentin
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Figure. 6. 2 week after replantation(2w-3), A: Tertiary dentin deposition is clear

with increased thickness beneath the preexisting dentin. (magnification, x50) B:
Intense nestin—-immunoreactivity is observed along the pulp-dentin border
throughout the pulp. (magnification, x50) C: At root apex area, there is increased
formation of mineralized tissue. It is mixed with tertiary dentins and cementum-—
like tissues.(arrow) (magnification, x100) D,E: Higher magnification of boxed area
in A. Beneath the pulp-dentin border, there is a layer of nestin—-positive
odontoblast-like cells. Increased tertiary dentin deposition is discovered.
(magnification, x 400) Abbreviations: D, dentin; DP, dental pulp; OB, odontoblast—

like cells; TD, tertiary dentin
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<AY F 45>

A2 F 457 A o= 670 T 100 FEeAN A7 o

o|\

o] LbERRTE. U A 5
Mol mRAAE 249 Afoh Aofe] AFsr 2FAu BA AR sdo] B

2

of 73k A HH-e-S HolE odontoblast-like cell layer7} @& % At} <Fig.7>

o] Al7]el o] M7HA = #HFH A LUH bone-like tissueEo] YEFRTE A &7
o] ¥ = 5V FE T 27hvte] Abaf AotdEwk A3|stE AolflaL, 27elA =
bone-like tissue®}t 4=} Aol o] o] vpebRtaL, 1700 A= bone-like tissueRtO &
A3lstel Aol AFHAT. AAF Ao bone-like tissueZt o]l yERd A9
bone-like tissue= AF FAF-oA UEtUdALY S8 Ak} Aopd it EEHAUE
deg 2 el E §9th<Fig.8> Bone-like tissue®= EAH o= %2 Yo
osteocyte-like cell¥} Harversian canalEo] EA3}= Aoz FET 4= g}t
g3 I FHORE osteoblastEo] ¥¥3dtx o, WHA pestino] FANSS
Holi= odontoblast-like cell52 2% A ¢k} <Fig.8>

A2 AFolA I} bone-like tissue”} oFd cementum-like tissueExE =A% o7 o
ZE AT o5 FE o) AVA FER AT B9 oA BEE 5 I, 4F7H

REE A2 APPRIAAE dehdeh A2 PRl AN e F2 A2
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Figure. 7. 4 week after replantation(4w-1), A: Tertiary dentin thickness is
increased than that of 2 week after replantation. And pulp space is more
narrowed. (magnification, x50) B: Intense nestin-positive cells are arranged
along the pulp—dentin (magnification, x100) C: Higher magnification of boxed area
in A. Odontoblast-like cells are arranged beneath a large amount of tertiary
dentin. (magnification, x200), D: Mixed form of tertiary dentin and cellular
cementum-like tissues is discovered under the external root resorption
area.(arrow) (magnification, x100) Abbreviations: C, cementum-like tissues; D,

dentin; DP, dental pulp; OB, odontoblast-like cells; TD, tertiary dentin
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Figure. 8. 4week after replantation(4w-5) A: Both tertiary dentin and bone-like
tissues are observed. Bone-like tissues are mixed with tertiary dentin.
(magnification, x50) B: Bone-like tissues occupy the pulp space. (magnification,
x50), C: Higher magnification of boxed area in A. Cell inclusions are observed in
the hard tissue matrix. (magnification, x 200) Abbreviations: B, bone-like tissues;

D, dentin; TD, tertiary dentin

Figure. 9. 4week after replantation(4w-6) A: As a result of pulp healing, only
bone-like tissues are formed. There is no formation of tertiary dentin.
(magnification, x 50) B: Higher magnification of boxed area in A. In the bone-like
tissues matrix, Haversian canals and osteoblast-like cells are observed.

(magnification, x 200) Abbreviations: B, bone-like tissues; D, dentin
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odontoblastE= M2 X33 RS AAsHA Hr) o83 FHELE XFF3FA

=

o
ol © odontoblastell 9JdlM %= dold = UA|TH odontoblast’} AESHA] HE3
A, NF AMEZEZRE odontoblast-like cello] ®33te] a9 odontoblastd]
71'5S gAle7| = ubar & THSmith, 2002). ¥ A Fo| M= xlo} A4 Fo Hat
Hog X xAo] AR}, Azt 2 AAE o] AFrt S gRledith. 1y

1, X557 APBEAAN FEAA odontoblastE AT = 2= odontoblast-like

i.,

celle] vebyaL, o1 F HApH o g Zofe] A3|57F dojds gelEd = YAt o]
213+ odontoblast-like cell] &2 nesting ©]-&3 WA xZ sle%l WHoz 3
01831t} Nestine M ¥ ZAS FASL dE FHAAHintermediate filament)
type VIo| &3h= vl 3 FJHoln, AAAT ZF7]AH ¥E(neuralepithelial stem
celDell HolatAl & E o] nestin® = HHEATE Nestin ANAA SO E7HE =
2 AFAME(progenitor celD)E& YHEIHE A EZE AFEFHIL Qom, WAl A7
o= ol FrtEY WA= wele] HAdte Aer deEA th(Lendahl
et al., 1990; Sejersen and Lendahl, 1993; Wiese et al., 2004). X]o}ol] A 2] nestin
2 Xof HAHY F 3l e odontoblastoll A YERATE Nestin X|o} 1t
Aol SR HWAMEE wo] AU, A5d Aot Aof 2 Ao} A F
o] o] 7tsiA|H thA] dentin—-pulp complexel A @3 o] Z7lslAl @i (About,
Laurent—-Magquin, et al., 2000). ©]23} nestine M =2 F3}331 9+ odontoblast4},
dentin matrixE& 4|3t A& AHI2] odontoblastol A VERYY] wjiFol], E3} S

7]

olf

%9 odontoblast®] marker® nesting AFgE 4 A(About, Laurent-

Magquin, et al., 2000; Terling et al., 1995).
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Aop A eolup Hlop o] 2 F dojuh= X g9 X f whgoll whste], o]d At
A A Adeld FAd ol YElYAY, bone-like tissue7t P T KA1 oW,
Y ZE o] F 7} wkgo] T Ao el E dtlal 319 th(Hosoya et al., 2007;
Nakakura-Ohshima et al., 2003; Ogawa et al., 2006; Ohshima, Nakakura-
Ohshima, Yamamoto, and Maeda, 2001; Shimizu et al., 2000; Takamori et al.,
2008; Tsukamoto-Tanaka et al., 2006; Unno et al., 2009). Shimizu(2000)+=
Aok QA F 4FA ] 25% A AAF Aok @A o] YEkskal, 50%°14 = bone-
like tissue FA B 25%°A+= o] F 7HA7F Z3E 442l dentin-bone mixed
tissue Aol YERRTEL 8 Th Tsukamoto-Tanaka(2006)% 20%2] AFaf 2o}
2 @4, 60%°] bone-like tissue @4 B 20%° dentin-bone mixed tissue &3
of Yettttar ®Hastgitt ol& Tt ol ARolA = Aote] M3zt FE
bone-like tissue FAFOE oSS & F vk 2oy, # HAFdA = o]
e 23s v Aok A F 457 A AxE AFEE v, 2789 FEA
= tertiary dentin(40%), ©& 27019 {EIAE tertiary dentin®} bone-like
tissue(40%)°] &Alell EA o] Yetskow, vz 171¢] F&2 EF bone-like

tissue(20%) 2R 2|8 A¥}E Fz-

et

S At o ojd AHAe] Aol

ge] 4} Aol 3 dentin-bone mixed tissue”’} @A ¥ H]E 9] bone-like tissue

g9 Ogawa(2006)= A F AA7HA] A= Ak X FAF Aol {23

dugol EABGA HAUTh F, AAANe]l AFREE A goldnche
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dentin—bone mixed tissue, bone-like tissue®Z X% A4, dFw-So] Yed 7}

sAde] Eva st

Odontoblasty X ZA A 71 B3I E7F =& A Eo|H, neural crest=ZH-E

71438t} Odontoblaste] F3 a2 otz L AolA9  7]Z(collagen,

=
<

proteoglycans)& AAHst= Aolw T T o]& Hkste] HAfopbd W oA
9] mineralizationg Z&A]7]= 9GS tch(Linde, 1995). ©]Z Al odontoblastel
oste] A= Aol Al Axaf Ao, olaF Aol bl Aotd = ERET.

olggt BFHE Aol7|AE THlshs AEe FF, dotdel AAEE Al7|e A

Z
A2 Asslolgls o etk vk AR Aol e Aok WE WA B4

L

= zeln], o3} golde Aoph WEF Fol V%S AATuARE AyHhe

Aolgol EA@E. 2w, WS w9 SRR Qe FAA AW FAHE 54

L~

o] dtk. WHH, Abap Aol Xofe] FAo] JpeHES wf old dig o= A
H= 2oty =, Aol z=o] 7t A H, odontoblast7} BH]AGGA o2 & 3hE A
1}, odontoblast-like cell Ed°] FE¥w, w$- w2 HE=2 43} AJoldo] Fdd

tH(Smith, 2002; Smith et al.,, 1995). & AFA= Xo} A2 T HxpHo=z

odontoblast-like celle] YEISEAL, 1 ¢ 4bx} Adoldo] FAdHS A& 4 Qo).
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odontoblast-like cello] W& &%=

A ASACE BB 5 Uitk oA A Fobd Aol AFAAAE A%H

o Qojuth AL ovisel, W} Jotd gyol AAAA ALHEA thste]

o 4149 AT Bag Ao ARd

Odontoblast-like celld] 7|9 tstols =T X7} 9o}, X4 EAs=

A

nEstE kg AEE0] wEtete] A= Aol A fAlsk A4 v

)

3l 79 Al3EE cell-rich zone® pulp coredl X3, F2 I F oA g

H(Smith, 2002). Gronthos(2002)¢} Batouli(2003)+= AF&¢] DPSCs(Dental pulp
stem cells)S F o ©o]23+4 S w Ao}z EHo| odontoblast’} Y& & 4Fapito}
Aol HAFEAS H3AT). o]+ odontoblast-like cell®] 7]go] 4= o] &4t

ARAoR WeF JE TRolth oled wEsy 1y Ao FE elst

o

ol\

Agtol Wl e A Aol Holds

u

x|
FHtHSmith, 2002; Smith et al., 1995). &3k wAd< Xold 79 zZvkFo] A<
AE

Zlofell H]gto] w9 W7] wLol] AIehEs Foke] ARyt dojd rheAol =
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Ao A Aol stels ¥ age] Assh o]d Ao Ansh mlakedr,

o]d Ao A= Rate] Ho}= |2 s} 59 FXH odontoblast-like cell?]

32
tlo
=)

Zdo] A ER o, A Aot d o] FAdE 1-2F Y, bone-like tissued] FAJS 3-
459 e THOhshima, Nakakura-Ohshima, Yamamoto, and Maeda, 2001;
Shimizu et al., 2000). A8 o A% odontoblast-like cell& 59 ZTHE YERto
W, Abab Aobdel 42 25 FHH FElsHA #EE T 3 bone-like tissue
o] FAL 45 FTHE T|Fo] Hr e XHE Xod F9 X5EAA FY e
A A dojues Aol AEHA=T, o= rate] Aol Al A2 o] 7ol
FZA3E medullary tubeE E3lol® A A3 dojd §= 7] wWEo =R AZHEHT

Medullary tube: X|o}9] X4 ZA 3 F FZo] AZARE EZ X, Xof A4

bl

Al o]

& Beox AWRs} dofd F a7l el A4AA H9lo Ag Ak

£%7F Boh w24 Yeld 4= 9 tk(Shimizu et al., 2000).

oyl Ao A= cementum-like tissue®] FAZE UElRE=TH, ol& 53] AT ¢

EE ol Fol Ao §4E 2, 23 AFEAT 44

2
ind

5

rlr
ﬁ
ri
e
4
do
S

A Yebgtl. Cementum-like tissued &A= X A = XF FZ

a

N
o
=
ins
o
it

of wotd @4 wgo] AAHUTH= AL omath. Ao} A4 Ao A

b
N
3
_E‘

PRZIA R A5 2o AR E4] A Al Ho whebA, ofe] ik B
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© 2 cementogenesis’} F&E 4= Q) LI Aol o] F47t dojt XM=
U2 cementoblast-like celle] Y=o Aol 717} &35 Wby s Y43t
Hrt} 1 °]% hydroxyapatite AAo] HAxW Aol z wlokyo] Z3A|E HAJs)

v Whgo] IgHEn. oy d #AS F3te] intracanal cementumo] FAE 5 Utk

(Egelberg, 1987).

j&

B2

ru&fi

AgE5 7FRL Aot Arte] ofyz}, A&Ho] gl IAAAIFE 7F] 7|
de daAekE ARl eldE A A AiEe &40l AEHL UG
(Hargreaves et al., 2008). =, A} A& 7k Aot A #stE Fsto] A+ %
ol A 4 daL, 1 A M35 22 o] o] Ao Tl WPA 5 3l
U= Aeolth, a8y, o] F5 Adastd o R AAldes oW sgow A
FEIL A=A, 2P s dojd o] AR

Al w7 A= obA FFshth o]o Wang(2010)2 Ad AF9S 7Hxl nd<s

Aofol M AFE AAdI W THHE ARWRAE FEG F 1 A PP 27

Fo) A& odontoblast layer7} A HJAwH fjF-2e 23 Y2 XF ME7}F

Jr

?l=]o] intracanal-cementum, bone-like tissue, PDL¢] A HH&L #2519}
ol =¥ W A xAHe]l AAHA K3 AF, AF Aol 2@ HE FYE
257 dojd == Arp=E AS 93 tH(Nelson-Filho et al., 2008; Vojinovic and
Vojinovic, 1993). o|¥l HAgo|A = X o} A|2S Aldst & djFEo] X oloA X4

@Yol FBHUA/ ] AF £Ho] ohd A% 2o dJste] A7t APE F 9
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cementum-like tissue7} 2FA|sl= Hl&o] F7tshe AS #AZsIQln) oled A+
A7 Wl Ao gle= A7t AT o, A5 AF L Aof AFsrt o' &
oz vetdeAdd g ARE ATEH = 7 S FoE AT otk X o}
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ABSTRACT

Histologic and Immunohistochemical analysis

of dental pulp healing after tooth replantation in rats.

Eun Jin Go
Department of Dentistry
The Graduate School, Yonsei University

(Directed by Seung Jong Lee D.D.S, M.S.D, Ph.D.)

The objective of this study was to histologically observe the dental pulp healing
after tooth replantation in rats. For immunohistochemical analysis, nestin was
used as the odontoblastic marker. The maxillary right first molars of 4-week-old
rat were extracted, and then immediately repositioned in the original socket. At 3
days after replantation, there was localized inflammatory reaction. But, pulp
revasculization and healing had already begun in the root area. At 5 days after
replantation, odontoblast-like cells were observed. Tertiary dentin deposition
was observed beneath the pulp-dentin border from 1 week after the replantation,
and gradually increased until 2 weeks after the replantation. The presence of
odontoblast-like cells and the formation of tertiary dentin continued up to 4

weeks. At 4 weeks, the deposition of bone-like tissues and cementum-like

_38_



tissues were observed. These results showed that the mineralization of tooth
after replantation was initially occurred by the deposition of tertiary dentin, but
as time passed, the deposition of bone-like tissues and cementum-like tissues

was begun and increased.

Key words: Tertiary dentin, Bone, Dental pulp healing, Tooth replantation, Rat
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