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SAKE L2 g E? N gl

¥ 8 RO A BARIIUE S EMIL CH 2 BRI & o TiThi s, #BFICEE S I3 MEaFLkkR
WIS g Mls o e A L, SPI9HIE53, HREIZ 4 TH L I L 2 Lc. ALoOMBILER, 57
BICGF MM S, WMENIIEZT VA I EOKERAL S VS 7 ABFIAPTH I N TV L 720, ZOWREST
PILIERSF Y L I8 % 2L Fo. 20720, RETLEEBRILRIC BT 2SO BEH s 2 IcT5 2 L
W&, fEeFLRR I O L R L, RBLE DG 2 2B A E 2 H L TEETH L. AR R E 2
FEHL, KEALHI VDY A ZMELEFTHLE S Ry 7 20 (RARETE HWH) ICCHEBLER 1E25 1
107 A AR B AR L 72 b b ARG SL R s AR 12 A & L2 Bl I DA% 35 0 734 % st i) i &
HBIZNORBETHI R HE LT,

FLE R P te, [E, UK, 789 7 4 A TRAPEMER SIS 2R3 20403 %7 S FLATH 34, JLEHE
SADER 6 AOFF F WAL L7z, B T4 umEDOBEHEY A 2/F8 L, TRAP - XF V7Y — vk
tuth, BEpa To7z. St C X 2 BI8h O MR R S E EIIGE 2 TR L, TRAPIEER M % 7R 38 kil
folZ& FNDRHEFHIN L 72, FLATH99ME, FLETER10VE OB SR ORI DV Tk L7245 5%, FI9ME1220.8,
RILEIZI4TH o 72, RIFFEORE & b MEEFLE OB ML OO BN IHFHFN R A EEIRO SNz (p
<001). TS DOFRERITKEAL S V> 7 A RBEFTIEF O L LT 12 X 2 R EOpHB L OB B2 A

HHIIE OB E R 2 52 TV L WREEZ R L T .
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WAL 12 BE & M B kg 7 & DI o Efe! $12,
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WL # 26N TE B - BEBIRL O 12 AL O M
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S ST FL BB R AL O $ o0 43 A 3 A FL SR B R A o0 %
NGB DRI EZ ONDL. ZD720, HHiLER
BRILER B BB OB IS s 5 2 kg, fi
LU AR DR & SLBARE L, SRRELE D52 % 5
Brkzb ECEETHL. AWERITHEBLEICHEH L
BRI 2, BRPRAOIZIEIR 20 kol L AR B e L
7z b JeiE Lk AR 12 A & N2 BB O B D 45
A% BRI L BBENOMBET LI HE L
Vil &=

# OH

AT ZE L AL HEE R A e B R e 5 45 28 H & D KGR
R TTo 72 GREFES 1 015—0013). AMfFETIE 5 S
HH D511 6 7 H OB 20 A7 5 FRIL L 7220 0 FLk %
B R e L CHW 2. duifpE Km b/ g - S R
HkRIZBW T O D 2% an A 20 (Fry S
T A Zatka et HA) EEEREE I TR S s
WD b, KEEILH VY 7 ARRETRBEFTH DL LR
v 7 A% (R S CHRBILERSR A A L, ER 1
EH S 1AE100 H B2 1A B S 122 L 72 5LA1H 9
A, FLERIIARZ HE S LTHW 2, Ss i RHIARIIZE
DOHMZ B L ZOREEICHIIL, HORMEZISHE,
kL7

EREWIEICL IEER

HLEIIHEBRE B4 %/8T RV AT ILFe ¥ (pH7A4,
4°C) "1z 1 EMEEEER, Domon et al™® ok i
Bz, 7VBRETHCCEARIER 7+ A7 75—
(TRAP) &M% LY, el o 145 & W2 L 7=
FiEL UCRB 2 006MFERE A& (pH 52, 4TC) 121K
Mg, 28 & L CTnaphthol ASMX phosphate (SIGMA),
7= AL L Tfast red violet LB salt (SIGMA),
10mMIE AR M) 7 A% &4 L 72005MEERE#Z EE (pH
52) UL LWz, kT —3E L TRISHIC
L, MRS E37C TG AT o 72, HEHICB VT
TRAPIEM UL & i 2, BURHI AR &K (pH 74)
IR E L TRAPIES S 25 1E S 72, 2o #ZEREHI TR
BEMM S (NIKON SMZ-10) THiZ L, fF#10x 4 THH
Wk, UToBgReL Lz

NFEEMIEIC L HEIR

#FHE 5 % EDTA (Ethylene Diamine Tetra acetic Acid,
7% afiaAr, pH 74, 4C) T62HBEBKE, 005M
h 3V VEERE (7% afiEss, 4C) Wiz2~3H
MiRE L. 20tk REHIEEIHEVERTY ) — L%
TR LST 74 Y a L7z, MEBEHEOERICX
> T 7AEARTH 24T 70\ 72 60 | 3R SURH X 7 2 i
e L, TRAPIHVERTESIRASA & LA 9 A, FLH

EBRFLBRIC BT 2 EE D 54 12T 83

WIIARDEE20KDH B, FLATH 34, FLEk 3 A0 &5
6 ADFLH % T DOHROBIERE & L THW .

AEHI O EHNCH L CREE AL I 70 b — A
(YAMATO REM-700) % T 4 umlE o 6] Fr % 1
B EREMGES CTRAPIE MG AE S 5 th
MEEER G % G CHY Lz ol Bon7dH
DD 5 20umM g T L 72—4Y)F #HE (Hematoxylin
Eosin) Hefi L, JeaFuffsE (NIKON FX-A) % H T
B OETE % MR L 72, HES@ Y L Coisfliz o fF
e g Lok, Doiias st S saitcodEsth %
HETRAPHM L, XF )27 — (methyl green, MG)
Yt |2 X g, JCABREE T H V> OBt & 5
L, fER10x40IC CTEERE = 1T- 72

EOEHE

HHEIR S X 2B O PRAR I LRI & TR L
TV 2 TRAPIH SR 1 % 7~ 3 kil % 1 2 18R L, &
ORI ETHIE L T HHET L2 FTOTNTO
HH T 2 510} 40 CHEEHGE L7z, 55 N7 EiiE B
L CHERBMARNICHIE T 2 R R A DO BE L2 BT 2 0h
B SHL L, COEPEE LTHET % E CIHICE
BRI Tnoz. o L) nBlERFEYHCC 1o
WHALIC & T A FHI L 7.

DS

B DR ORI R &, FLATHE, FLETH, B X
OBIER L2z sl thic BT, wh MR, M R R
L U7 1824 72 ) RO R 75 7 R AR
L, PRSI L7 F -0 e s, B e
L7z BRI 75 7 AR L, Hdefil & TUE L, Lo
AET MBS G R L7, FLATH & LA R SR
T2 OB D AT, S0 OIS ARIFZE D% S & Domon
et al'® 2% & 2002 L 72 i 4 SL B B L 00 % B D 53
12DV T Mann-Whitney D UKE 2 47 - 72.
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FARBIFI & 2 857> 5 TRAPIHMSUS & Ml L 7250
1 D PRI 112137k 2 O TRAPIE B 14 2 7R 5w 2%
S sn (1), TRAPWHER AR S < Bl
SN MR L THES B &, IO EAH
HIT, 2ORESIIRIMELX TH o7z HIRETE L2
B PR RS & 5260 7 il b B S 7.
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B1  TRAPY:tto FERFLA UM O AR S5

A PRI O IR b 7z - Tk i3 5 TRAPTE T
MRS BRSNS,
D SSE, RS : RIIE, C: g, bar =2mm.
B TRAPIH R EAMAL DA 1G

BRARIINE FICRE A e K& & EAMEE RS S8 L
TWa,
bar=0.5mm

5 OISR H EICRNE 2 ZH L Tw/z. Shb ofl
Ha (SN B S TRAPIE R R 2 R 9 2 B AR ik 2 A
LTw/e (M2). Yk ECREFEEMH» S HEN THE
$ % TRAPIE MR 1 2 7R § S OBl i A Blg S e
HWHIRIC L 2 BI%ED» S, OB OTIZRSE L

A

[ ES/

2 HHRWRINTE 2 A & 4L 2 W e o e BE i 5
S FARINES & TR ARk (Ost) o J& BHIZ IR

BAEH L T Wi (k) 2Bigsns.

D:RFHE, A :UNE, bar=30mm, TRAP - MGH:fa.

IR 2 L T Wil b SR S he. AKRTg
TIEZ D &9 2INE 2 T2 L T2 Wl 3 5ol
PR AISY AN YA

BEDEHE
3CHEF Y OIS & 2 BEGEHI O — B &R T

3 BN ML) (%
PR ETHRARAMED TS (a) A%< 2bET 1), MREDIGEMNTRT3MEOMBIS SN D, KAFET1E
MR 2 TH S MBLL 2O E R 2 ORI 5 OfiEE (um) 273

D: %Y 4, A UJLE, bar=10um, TRAP - MGHfh.
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TRAPIHHE: R 14 % 7~ 30 i o s AR AT FAC BB L
THLHEETLETOTNTOEFYF OBE,IS, 20
BRI IR R 139O Z A L T Y, i E
RIS R L T ie, RIFFRIC BV OB R R L
7o LA OMREAR T IR b BRSS9 o 726k sk B &
8D ERLTED, —W L TIE3MEHOBKA B S
i, NS ORI IHNBAEORBIAEAE L Tz (1
4). BEOFME AT 7Bk A E LT C99MH, FLH
B CIOMECTd - 72

BEOH T

FLATHNZ 31T 2 9918 OBk R ML O AZEL DM S o3 A &
PR 2 5 R, FLATHR ORI 1 4720
OB OFHMEIX136, FIEIE10, 1ML Loge AT
5 HE1E384% & 5o Tz, FLFEIC BT 51018 O #f
PR DAL L D FE R BE Ho A & B EE R & X 6 1R
T LA ORI 12572 ) OB O PG EI1E279,
R lE18, 1ML E OB % A A MI1380.2% o Tw
7o BT Rl & FLE & SO 7oL AR IS B B
MU DAL IO AR BRI & BB RE R A 2 7R3, Alfg 1
2472 0 OEOFIIMEIZ208, FoREIx14, 11 Lo
HaEAET HMEI1264%, 20fELL FoOEHE T 5 E141528%
ZHO TV,

(BT

IR IR N T N T T T N T B |

% (E)

(BT
ORNWBRUIOINK0W®

o411

% (&)

A

286
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85

4 BEsEHINE O E 1
—U R L CMEDOEAMBAETICBIE SN S, Z O
Z1BIE DI ZH L Tz,
D RYE, Nu: . bar=30um, TRAP - MGH:fh.

AFEIZ BT S 3R & FLEAH 2 A S BRI 0%
B34 B2 B v TMann-Whitney DURE D&, A&
EHRHO SN/ (p<001).

Z =

ARRFFE I3 A B SSHRIN 5 L 72 & b JiE Lkl s i o
BHOGA 2 MO THSPIZL2bDTH D, ZOHE,
PG FL R A O R O T 112208, Hhoefitil4, 1148
DEoB¥E A3 2 Mila0E &1364%, RAMIBITH -
72, ALk S O % EL o> 43 A & 34 L 72 Domon et

1 611162126313641465156616671768186
3 (1)

1 16 31 46 61 76 91 106121136151166181
%% (@)

5,6 WML OB D IR L & RBER A
M5 :FLhis, X6 : FLEH
AL AR RO ¢ PIgMEIEFLETH T136, FLEET27.9.

B. BREH G - BT T10, FLHEETIS.

FLETHE & FLEHR OB T2 A B O 5D (p<001).
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b
N
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M7 fia koo %

AL AR EER A - SFI9ME20.8, SRAI189.
B. RRAEZHOM kil (B J L) 14

COREF AL (17 5 2, Domon et al’¥) ORSEOMI LKA ENAEEI RO SN (p<001).

al™ ZEMEsS, Y4, TUEL O AT 2 M
TOEEIE 6%, WMAMBLMELTEY, KB
2 St FL B R O % 80 534 & Domon et al™® 12 & %
A FLEE B AL A& 5 N7 5 0 7376 I 12 B v T Mann-
Whitney DUBSEDR R, AT b (p<001).

KRB R LU O B L 1Tk & (R
STWVDA, BOICTIHE* KT 5 2 LIV TOEE)
VETH .

Domon et al”¥ (3#iF: 47U O TRAPIE MM 4, 1
PRt L, FLATHE & FLETSE A & 2 2 3 sk VA T
L, 05umMIFEOMFHEBEY 12k 28805 Y B
VRIS & B LT B 242fB oM oA B A AR LT
%. AM5eidDomon et al’® @5 kA L < LI kIC
TRAPHEMEZ ML, /85 7 ¢ v aiies, JLATH & FLETH
52N 3 & WA B 4 Lum P RE O g G 1
L DD O R FIZWINE % K LT\ 2 20018 oA
BIC B 2 ARE Lz, WHICBI L FEOENLY
FOEXTHL, KR CEE~TumBEOKS X435
v MNEEMEOEE ST 7 4 A L EsT A TR
Y EDBRVESE L TAumkiELTHY, BEL
PR O S GBI W EF 2 D, R FHI L 2T
LMETIEIZFR L THAH I ED D, RIFFEOMEFEL b MM
438 % Fv:7zDomon et al'? OERA Wik 2 2 L ix+
SRZTIRETH L. ZOME, WMEOMIZITME TN /R
M SN (p<001). =T & IX4iFH LR
OEBIZEEILERERROZN L VL nZ L2 RLTW
. ZOBEMIIOWTEET L, i - ki
DREEL L WIEE & DBIHEIC DV CHIE L T8 LS
H5.

— A BB MR OB A DK X S AL, A
T E MBS 2 e E 2 bhTwa? Lal,
Piper et al®® (XBE ML OB & TR L 72 W5 At o
FBIRIAR 2 003k L, BB L 3 7 ) oW

KT 2EMZRT EHE L b, BEAETHL A
J A DB A S S i D% i x F7X72Domon
et al® X ZOBHEA L PILBICA S A BEMILD 2 h
DLz eriEL, ZoHBHO—D2 L L TEHAHE:
DB DN BT 2@ IRIGEEZ HIF D Tbo
Wi, BeEiE - B OB R & WIPUG T & OB E
HEICB L CEAAL AP L LFHEL TV L2500, TED
BT S 0 DBIGDH 5 2 DN C X 5. MEalT
ZC, RIGFLERE L OB &Lk p e o 2
ENZNZ L RRLZHMHICOWTLUTICELET 5.
HE—OFHIZKIIL Y V> LA RRELHBTH LS
oy 7 AN X BRETEDE Z BND. €y 2 2 D
B IR VY Ak I — Fhvs, ZLTAFIVAE
VY aEHrThL, KERILH VY Y AidpH 11~120 7
VA HERRL, ERENICE Y <y 2 2T 4 5
TR NPHIRE IRIE R R0 = L 2 St %
WE NS & 2 BN TIREREICH il 7o b o R
A& o TH 2SI HEH S AU B E 7z vk
BRSNS EEVE S\ 7 B 2 & T DSEfRT D L £ 2 5
NTWD, WRENITKBBIL Y VY 7 LR TR DEET S
Yatr, WL 7OV ) R R TR SRR 2 I A
LIy, EEOBRRSSEII E B L TR L D5
WA TN 5 2 812 b, 2O RETE 2 I
B 72O A S AL L 22 W Bt E 2 s . Lap
L, KWFFeCHW-AEIEE 5~y 7 2 K 1 EH,S
1AE107 H 2 #0 L 72 A B S il L -l 2 Blsd L
725D TH Y, BEEMIE AN L 72 RS B AVR LT
7pHIZ O W TR TH L. o~y 2 A& T sl
DT DI — FRVLEAFIVE) Y ax v ok
AAEANOBICE L Tk s e <, TNH 0BT L
THLAHTH 5.

G FLek A A O F o e LR Al o Z L L D
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B O MR R F v v TEEY Y 2L
AR - BAAEREMENS Ay T =2 B L TWw
20 B M TR |2 P 00 A <o
fa b B LY oM - AR X )
DEMIL RS M EE S, 2D MR
OB L TVD LEZ SR TWEY . EHRgy
B SAMEDSEIEL, ZORICRTFMZEEL & A
TWD, RFEMPRIC S ¥ v v FEa T 2% %9 =
LHS, LEICBOTLRICASND X & RFFM -
FIFMER ALY NI =27 RSN TS, Fko ARy
SEHTIZ B\ ORI 1 AR R % W L C R
WOSFFMAZER L B L, Z OIS T - &
SRRy P T — 212k ) B OMIIERES L, B
RIS & o TR O BRI REE STV B b %
ZOND. BBILIE % 4T o 72 AIE B C IS - RSB
FAES B ST FMIL0 ST AR LR S, sl - R
iRy~ 7 ZAVEOKERL A VY BRI SN
% Z ORISR S 2 T L C S &
T s LTh, ZOMRITKTAME L8 L TEMO
ML EE SRRV, 2RO L0 L) BIIEIT) 5
&, BERIIIE E 5 <y 2 A0TSR R R &
IEFREFEE LTS, B LCRERL T 2R
WAEZSNDE. Ty O TFHBICHKILL 72 BTdh
LHF 2 AT 5 L SO BWEMI B L, %1
UCHEBA 2 B0 Bl G L 25 Shocwe ™. pes i
FRWEMBEFA L0777 — Y - BERROMBTDH
B2 5 Rk OB R A B SR L 72
Yy Ry 7 ASSFEIE X U7 el ALk B % v T SR
Pz Z N s 2 AR L 28 e LTk, 2o iy
ALY B A DWRINT 5 72012 B EMILO X 5 12481k
LETREMAE L S ND, L LA, Btk
HEEARR T E A B & L TR LTV B89 HOiEH
37, SO L TIESBOBEIETH 5.

ARFZETIE IR IL I IS 4 & 12 BB I O B > P4
X FLAT 8 136, FLEIMRT29TH Y, ME OO
A B kRS  EEAA S N7z BN®, Domon et
al'™® (ST 1S A S N M DAL I TR
FLETBR MRS TR 12300 b N o 7o L L C
WD RO, S ORI S FLET R & FL T & DRI
T W O R D BT 5 L AR L
TWABY, THICH L CIEBIRE TR TH 5. SElE
SR AT 3 A, FLFIE 3 Ko AEt6 Ak
Pz OREREEDT R TR C A, SmBlsste
B Lz & )R s bETh b EE LS.

EBRFLBRIC BT 2 EE D 54 12T 87

& ]

KBS Vo W FREFHFITH B E 5~y 7 2712
THIBIALIEREER 2 A L, ALiEf 1 55 1102 7 &85k
VAR AR5 L 72 FLER SR AR MBI 12 & 5 472200
OB AN DRI D534 & Wk L7z, Z DR, o
3208, Thorfiixl4, 10U EoEE A 55
DOEE1X64%, WAMIZISOTH o7z, T OFEFIIMEETL
B EAIIE OB L Y %, WA OMICIIRENH AR A
VRO BT TID OFEFIIKERL I v > 4 RWE
FEHHI DAL & EHEALELC X 5 RF H ORE LA AN
ROBBICHEY G5 2 TW AR E RIE L TWw5b,

] i

FEHRBIZH2Y, AROBTISERZ B T %
THE F L7z IR AR AR L PERR BRI A B 72 © DRIC I
JRERR AR /N - B R A HE O FE B ORI
PO L 3. ABIZEO I 557 R R TR A
RS CPI2TE9 1), 3 X UEE33E H A/ R s FL4
SAHAM G 2 RE CPR2THEI0H) 1I2B W TRR L.
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The distribution of number of nuclei of odontoclasts in human

deciduous teeth with endodontic treatments

Sayaka Yagihara"?, Takanori Domon? and Yasutaka Yawaka®

ABSTRACT : The root dentine of a human deciduous tooth is physiologically resorbed by multinucleated odontoclasts.
Previously, the authors investigated the distribution of the number of nuclei per human odontoclast and showed that
the mean number of nuclei per cell is 5.3 and the median is 4. After endodontic treatments of human deciduous teeth,
odontoblasts were removed and root canals were filled with the material, alkaline calcium hydroxide. Therefore, the
structure of the root dentine after endodontic treatment is different from before treatment. The present study aims
to clarify the number of nuclei per odontoclast in human deciduous teeth after endodontic treatments with Vitapex;@,
a calcium hydroxide-based root canal filling material, and to compare it with that in human deciduous teeth without
endodontic treatments.

After extraction of deciduous teeth, they were fixed, decalcificated and embedded in paraffin, and six specimens were
selected randomly. The specimens were serially sectioned into 4 um-thick sections and they were stained with TRAP
and methyl green, and sections were observed by light microscopy. TRAP-positive cells forming resorptive lacunae
on the dentine were identified as odontoclasts, and 99 odontoclasts in anterior teeth and 101 cells in molar ones were
investigated to determine the distribution of nuclei per cell. The mean number of nuclei per cell was 20.8 and the median
was 14. In the distribution of the number of nuclei per odontoclast, there were statistically significant differences between
teeth with endodontic treatments and those without them. These results suggest that the presence of calcium hydroxide-
based root canal filling material and root dentine with a different structure may cause change in the number of nuclei of

odontoclasts.

Key Words : deciduous tooth, endodontic treatment, odontoclasts, number of nuclei
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