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The study of the mandibular condyle regeneration using the cell sheet

NAKATSUKA, Michiko
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3 Sox9

To elucidate the chondrocyte differentiation ability of bone marrow-derived
mesenchymal stem cells, we experimented with the cells that formed spheroids in vitro. The cells
were cultured into cryo vials (100000 cells/ml) and incubated in culture media (1% FBS, 1% insulin -

transferrin - selenite (ITS), dexamethasone (0.1p M), sodium pyruvate (1mM), TGF(B -3 (10
ng/ml-containing). The differentiation of the spheroids that the cells formed (day 21 specimen) was
assayed. Cell dlfferentlatlon was evaluated by Alcian blue staining. We also examined
immunohistochemically by using Sox9 and aggrecan antibodies. In the experimental grouﬁ ,these
structures showed positive reaction of Alcian blue, Sox9, and aggrecan. On the other hand, there
were no evidences of chondrocyte differentiation in the control group. Therefore, these results
suggest that spheroid formation of bone marrow-derived mesenchymal stem cells mlght be useful in
chondrocyte regeneration therapy.



¢ X C—19, F—-19—1, Z—19, CK—19 m)

1. WFZERH AR S PO 5 133-140, 2012; = k5, FAEE 11,

FREE VLA RIS T BB DN E R AT R
EL. NERAOHBIERELZ RS, L
LAY 7~ FROHBFEZR S LD
TEABEI OHE N E RN EE & 5 WX
milsih s &, THIEOERESCEE R
BINE & L Z LdaZe v (Schellhas, Am
J Orthod., 104, 51-59,1993, M,
bR HiEE, 18, 1-21,1999) . F£7-. MEHIC
X0 FHHEEEE O VI NAET
5 CERMEHEEEREA SEZTZ
EWRD D, BB EE TIEBI TR <
BAFIMEY . BROBRENAL Q0L AR EL
Bl o2, BEECEITHAERNZ L
<, BREENHIFTERY, o T,
AR BAE 72 & O FAERIEIC L 0 ek’
B L HEREICIR Y 22 SEVIRRBICEE T E#
FFEF IR E W,

JE BAER R B Tl & B s AR
B2 EOBA LS 20 LITIB R T D
NTWD A, LIRNTECE T oFfEfkic B
UVTRZBRT . B B3 R o0 2 55
BLTHRFELTWEZ, LA LZOHET
VXA 7 HRE TR e < BRHERRE SRR S 4L
D7, RHIMICEE OBENEZ 5 Z
ERRETH -T2,

AWFFETIIZOHLIZER L, il
S R 2 SR A 2 F O CRE AR |2 R R
BERAZFEL, THBEOMELBET
ZEC U, Fex i I E T FEER 3. WHROI7iE
FEAMI O HIFHS 2 & 1T\ BGF 45 J OF bEGE ARBRTEC I 85 26 R O ffe L & BRI
TN BAEE & B oMl sn | O MRORRCRROBRRENES2T >
2= L ERBB T L, ONEORESE s, MW, Ty MEEEBED O A BREL
6-11, 1998 : /N FPESEL 10, 1-7, 2000) . %, BSHERER 2L, HREESEE
7 WBEE S L OV LA T b DFRBL7e E b bre Z M L7z, B8/
) B St T S I A B FELAE Lk [R5 dish [ZHE L2 b o 2 3Rl
%1 5 BB 72 TR LT O 75872 £ Lz,

OVNE = Wk 50 M B0 % e 7 (ikami et YRIHRAERE 72 D QN HRAE KB g o e~
al.,]J Oral Tissue Engin 8, 60-73,2010; DAEFREEHT L. S DICHE LAl
MOERLL 7= “FEEOMN Y — b & T RHEE
RABE~ICHT B H A THRE LTz, Lo

1-11,2013) LT\ %,

ARHIFFE B i E Sk ] 3R R A 0D 15 7
(CHEAx OFRERTF 2L, #HEE R 5O
(ZHRMERK T8 O AR~ 73 ALk 5 1k 2 it
THEOITEIE ST, S HICHHEE LM
a7 bR L 7z “RH O S — b &2 T
SHRAEER~IS I L il 2 F O e TSR
AEREO BT X 2 HEEEREMERF . [RI1E &
Afd At e LTeM L,

2. WEDOEP

THEHOESLHE RHETIE, £
FABIHIIE 72 £ IXBIHIR OB QR E AR U
QL ARE<HERbND, FMEKEILHE
REAZ L, BREENIIFF TE RV,
HIRARAE 72 & DR AR IE OB IR S 4
TW5,

ITFEFEE AR, ARROIEREIZIT
WEHE OFENAIEEIZR > T&E 7, LL,
T RREIE R E SRS 3 & OV MERRCE e &
AL, BAEFELHL SN TORWIZDHAE
DRD THEETH D,

AT 13 ] HE SR R I D = RO EE R 1T &
2 W A T T SRR SR A 1T O BT,
BB DERE L 7R 2 VN T BETE O RHE
J& 72 b ONT R 8 2 T AT 2 Mg~ o
BRI SR EIEIC O W TR L7,

Iwai et al., Okajimas Folia Anat Jpn 88,




L. B R 3R il 2 0E 2 A
3 b &2 FERIZH YO TR &2 K LA
LW EL LT, £ 2 TR A IIANIIEZ DL
TIZRBI L THT o 72,

(1) FEaRiEDHESL

Wistar 7 v & (HEVE, 5 ) ORE B
MO AR L, BaEA L LTz, Ml
IR AR IRT L b LT LE D e, Mk
R 1-2 BlOMIED H %2 - Lz,

EEHIZIE 10% 7 v fip e iy (FBS) ., 2mM L-
T VA X, 50ng/ml R EF M B G K] 7
(bFGF) | 1x OFLHEIEZ TN L THEEEIT- 72,

(2) “FimbsisE

(1) THEZELMEZ 2.0X10#/ml ©
WET 48 U= LT L— MIRERE L 72, B
1337 °C, 5% C0, DA TIT o 72, Hettid,
FEERE 1L Dulbecco’ s modified Eagle’ s
medium — high glucose . 1x OFIFEH, 1% F
721% 10% FBS. 1% ITS. 0.1 uM T % A ¥
Vo 50pug/ml T A LE UEE . 10 ng/ml
N7 AT x— I THEEIN T (TGF) B -3
EUSINL THEER Lo, XTIREEIL TGF B -3 2%
IR L, BEHEIZ M TH -
7o

(3) 3kochi& (¥1)

3 WotHifE (MR 7 = v A RERkE:#)
2T o720, (1) THiR L7oAiieZ 1.0 X 10°
f8l/m1 DT 50ml L R L 72, KidE
1% 37 °C, 5% CO, DEAFE T TIT o 7, BiHld,
FEBERFE X Dulbecco’ s modified Eagle’ s
medium — high glucose . 1x OHLEFK, 1% FBS.
1% ITS, 0.1 yM T X H A XY 50pug/ml
T A )L PR, 10 ng/ml TGF B -3 ZUshN L
THEFE L7z, XFREEIT TGF B -3 Z Wi
Bef L7z, BRI 3 M ch o7,

X1 :3 Wik (A7 v A REE:
%)

(4) Bz K OgbT

VR TR RS TR ALY
VI NPt E T o, £l 11 WMa g4
VEBIOT 7V OB E G
FIg I k> TR LT,
ZRITHER T, BRI TR IS O
REERL, TAV Ty T A—3@z{75 L
EHic, TRBLIRITas -5y 77
A1, Sox9 DIEBL & ML F YL 1T &
STHRFK LT,

4. BFIERRE

(1) Pk (K2—4)

D1% FBS OEBREETIX, /MLFFEB4A 21 A
#%IZ I TERIE OB 6 R 3 R M e o
BEIEABEE RO b= (K2 KA
Z AVLLAN O BE T IR ERTE B R oK [ 38 5% o
FIZEBNCITER D b e o 7z,

@10% FBS OxFREEETIX, 0 (LFFEB4s 14 H
BIZBWTAHKEBBEF IR bz (K
2 HERH), ERBETELEV A DN,
ST,

@1% FBS D FEBREE & 10% FBS D FEEREE % L
T2 &, MLEEERME 35 B TIX 10% FBS
DML TWD DI HIVTZH
1%FBS DA TIIZ E A ERBO LN 5Tz,
@1% FBS Dt FREE & 10% FBS Dt REEIZ & b
(ZRRHESE AR O RE 2 R LT,



1% FBS

HER

RREH

10% FBS & 3 T
MR R
PR
B & &

L3

X 2 : EikzEE (1%FBS Hngs () B XL
TN 10%FBS FRANES H)

PEX, g~ Lk E LR T
10% FBS #sANEFHI L 0 % 1% FBS iRINEFHL D )5
WHHATHD LRl Ihiz, toT, L&D
FEERTIE 1% FBS NG A A L 7=,

I 1% FBS WRINEE 2 Ao bifis s
BRAaAT oo, S bahEbs 2 Mtk LY E
BEHIT AT I A—IC LD ea S T,

Control

Control
Alcian blue

PR T4
Experiment 5. z A X

—
- S

Experiment
o - -

43 : EkEaE (T T T —Yefh)

FoobREE 21 R, EBRBFICHNT I
W aZ— 5 e, £ T 7Y v
TEGEE S BE S Nz, Lav L, kAR
2B W TIT ML O B3 R 43 b 0 B 6 F1 ok
¥R O FEREIZ LTV e,

Day 21

Day 21
experiment

control

Scale bar: 50pm Scale bar: 50pm

X4 FmEE (77U B OREs s
G t)

(2) 3wk (M5)

FERBECIL, ZROuHERIZHB VT 3 kIS
TNYT T N— K FERICRE SN, F
IMBIXONIMaT =7 T 7Y,
Sox9 P B PERLR MBS ST, XTREECIE
WLl

LI TR GBI,
OERENICHmA 7 2o &K LT
Wiz, A7z ROELZIL Imm 7ig TH-
7o
@ FRRE T ISR PG 2-3 WA ICHI< A 7
A REBETDLLONRENo7, <D
AR HERTEDN, TAVT 7T —I &
Vg S TSI BIE TE o T, —
FEBREETET ALY T o7 —Ic kL s
AT MBI S AL7e, Yufa S LT Ml A
ZxzuA RHRELEEY EBEICB N TEL
<HHbLIT,

% IRRE, EBEEE LICA T = v A RARLES
TITHIRDOTEREN RN CH o 72,

Day 21

S RIZEE

K5 : 3w (TS T o7 —Yefm)

Uk (1) BXO (2) v, MEER®RM
fiel % R IR - W0 L 7= B5 MU L 0 B8
DL EMEA~EFEIND Z LR
Shiz,



5. E7pdEFim L
(WFFEIRFRAE . WFIE T M ONEEER TR (2
(T TR

(Fa%k] Gk
OHELE 1, MRHZE, BREE_—, BF 2.
ZE R AL O = TR R I L D2 RE A4
(SIS 7o BRERF IR BF 122 [B] B AR PR
&« BEZNES 2017.3.28 RIFKT: (K
s Y S 6 717)

(@NAKATSUKA M, HOSOYA A, KUMABE S, TAMURA

I. Bone marrow—derived mesenchymal stem
cells are differentiated into
chondrocyte—1like cells by forming
spheroids in vitro. & 58 [l EAEE
SEIRE - A, 2016.8.26  FLfE =N

vva vk g— (AbiEEFLR )

OHHEE T, mEEs, MRUZ, REE
R R R T 2 R R R 0D S AR~ D

ARSI, 5 5T [RIHBH L E 2RI RS -
e, 2015.9.13 KB A vt (Fri8RHE

6. WFIERE

(D) W iERE

g £+ (NAKATSUKA, Michiko)
KIREE R - 50 - GEAm
MeE&eS: 70368158

(2) WHgesr i

PEER 2 (KUMABE, Shunji)
KB RERF: - o750 - e

e #a: 30288774

W TERY QLR TERT)
(INUI-YAMAMOTO, Chizuko)

KRR - e sekt - Bh#
WoeEH‘RE . 00419459

Mo BHZE (HOSOYA, Akihiro)
AR R « g0 - ahehm
WreE#=: 70350824



