124 #* £ o Hib

F<Y VEE L, Well # PBS T 3 B¥EEL 7.
10% Block Ace %% well 12500 pl &8inL, 1R#HE
ERTHEBLL., FERETCT, PBSTwell 2 3H
P Lz, & well W& —RIUE EBEREH
Wiz h ok EUHE) B200EFRCTEHEML 4°CT
over night #& L7z, Well 2 PBS T 3 E¥E&L,
& well ic ZRifi#k & LT FITC #Z##1 rabbit-IgG
Hi4k (sc-2090, Santa Cruz) 8 & U FITC 241V
¥ IgG Ptk (sc-2348, Santa Cruz) #1000fZFMR
wTEImL, 1EEEETERERELN. PBST
well & 3 El¥E¥ L%, MlgREa0ld 4, 6-
diamidino-2-phenylindole (DAPI) &t PBS T
e, WERE/KT well #81L T BIOREVO BZ-
9000 (KEYENCE, KA[R) wTHREL:.
8. vUEEREMEIEZBY 2ATIRS £ U
AT2R ® Western blot f##7
1) ks & Ol ORE

v VB R3S mm T 4 v ¥ 2 i 2X10° (A%
Lz, avoury MZELRE, [L-158 %0.1
ng/ml, 1ng/ml, 10ng/ml, TNF-« % 1ng/ml,
10 ng/ml, 100 ng/ml ORE THEHIZ WML 72, 2 &~
Pu—nicit PRBS 2EEHMLI b0 ER W,
4FERERE, A2 VA S— I TS & USRS EE
PHEEL, ~470F a—7IER L7, BEIRL %
#iE s & OISt EE & Sample Buffer Solution
(ROSEHEE, KRR 100 pl WwEkZEL, 96°CT 5 2fHH
Wi, EEPMEMmEEEL, 2bopl2 1Ty
A T LW,
2) BERIKEB & UVREEADEE

IS%EYVTFZINVTERF N (U YN, FH),
100 V TBSRE 2T o /e, v — 4 =07 VO TR
2cm ZET B ETHKEIL, PVDF X v 71 22100
V 200 mA TR EERIT-lz, FD®HPBS T54
e L0b, 7oy F Y IE (Block Ace, B
FIgLE) =R TO0SMEE L.
3) WEORIG LT

0.2% polyoxyethylene sorbitan monolaurate-
PBS (PBT) & Block Ace # 93¢ 1 DEI&TES
L, BEWEERERL:. —Xiik (BEGEERET
HwlkbDERUH D) % LEESKIZTL0,0006
ERULMGBHEREEERL, A7V 2RL
4°CT over night L7z, #D%# PBT T 5 4k
L, FEEOEEHETH0,000ZFFR Uit~ 7 R IgM
horse radish peroxidase (HRP) $Eskiiikiz TBE
Lzhts 1B, ERCTRGE ¥/, PBT T54H
o 3 [E¥EEE ECL plus Western Blotting Detec-
tion System® (Amersham Bioscience, Buckingh-
amshire, UK) 2{EA L, Image Quant LAS4000 /v

)4 A=Y 7+ 54 ¥ — (GE Healthcare UK
Ltd, Buckinghumshire, UK) & T¥ 7+ Vv O %®
fTole.
8. HEIFHIRES

Beni-EBHT —F REFHOTHERERE
(SD) TR LY, BEEREL LT, ZEEOLKERR
BT Dunett B2V THRF L OB 2T
Tz, HEAKE pLO.05BMETFHEREL Lz,

& R

1. BERBEBIEBTERASZVFR—32 D

FEFUZ D V> T OEBFEATRES ,
8B~ A 4 Bk L Y BRI, &FRE &

& EREERTEH L, & 5iiE1SB DA AL

1 ££38EHOYYASHERBCBDT VY
FUE/TVYY YRS L AEEERA
DR, (EAZEIZT ~TL06)

. BEEREMLC B B RERERERC T VYT

B riakr@o s,

. BABIEEECE LA RIRE T VY T B
THEER2AD B,
BHRHREBC TNV T CEFCTLREERRD

g o w o o»

3,

. ERARSEETHD, KREERLCKERE:
BETEL, RERBCTNYT B TRE
HERD D,

B. EFAHEEE (%) THD, THZEA®»-T, K
BRER, WERIRKE, HERRER, B
(+) TH5, TH¥7rFICTHRERER, #
BRIFHRE, MRS, B Ralls®
H5H,

F. B44&15H= 9 AQNEEEDETHARLART

»5. BEEZSEIZTNVST7 EF I TRENE

PRDB.
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EEPER L, TV TYETCTusA VA
(2> FuodFURB) OBELISEYE 2R
L, Bt lBrrEeEam (1) e L.
EEE (BE) IAEROBEE TIERRRER &,
B E R EE R (M1 A, B). 8HRO
WWECRETROMTFRES CEOEZRE D
(R1C). SEOEMIF B TREREDTE
BB Rz (1 D), HEOHMETIX
HERERREE, HHERSER CRaEZRD
(F1E)., BELHOMEEE CREEREESEI
Pk R ED TS, ZORATOEBIFEEIZME
BARBHEOEREHED B> (B1F).
TN T rEBETCRAEEPRD A DWW,
ACE, Ang, ATIR 8 X U' AT2R O % EfkE
LB TS L7, ACE ORERETIE, REFRK
EWNER, HEREHRER, REHUREERCEE
Mp e (K2), REFRRFERE CIIERERE
»HERBI T THEREERD T (2 A). %
iz, HMEBREWBROBIEBREMICREEER

i
¥ e Lo K Z

B! s e 7T el SRS

g Wi AL S S
e, X " ek A AT ¢
5 X e o 2
. N Ly
r
A '?,! 8
g . T _

2 4£BIBOTYADRBEMEBCBITS
ACE SIS ORBE, (AT T T
40f%)

BBEEREN I 5 B R BERREEREHEL I

(A), RRESEREERREEE (L), BX
BECEE (%), B (<) wiaks
= 5, BEEE, BTEEE, SEHER
R EH o7z (B, C, D), #HEE
b SRR 2 BE L2 (E). RREFE
RETEE e (K), RUTEAESEMRE
(Be)whEHEPRD 5, BREISHE T XD
EEEPHELL(F). AT8hLARTS
3, WHEE» S EAB BT T 25T
REEPRED 5,

Dz, BEERERERICHEATEXRREMAOR
BBIZNE o7z (2 E). HRERNBRETIIEE
B 5 EABRADOBITH cCHEMaE PEEED 7248
pEtEiEL, EABTCEBEMREERD o7z
(K2 F). BgEE, SFRERE, SERETRS
MR o7 (2 B, C, D). AngizD
Wi, BEEREHER, HARRKERICBY
T, HEREBECERY, & BB I TS
wErEDIz (3 A, E), EiEE, aFRRE,
SEWE, BEPNBRERRECSW TRBEHRZR
o7 (F3B, C, D, F). ATIRiZD2wWT%
Fieic, EEERENER, HERRKERTEHE
Wia ez (4 A, E). BBEiEE, SPREE,
SEWE, BREHNEFEL CRBEMREZFED &L
-7 (F4B, C, D, F). AT2R 2w T bRk
CEEEREGER, HERETRER CBIEIEE
@D (E5 A, BE). BEiws, SFEKE JE
WS, AR A BB R R 2o T (|
5B, C, D, F).

2. 2y ABIREAREEELIEICE T 5 RAS

g
e

K3 S$%B8BEOYRAOEREHEBCBIT 3
Anﬁ GEEBREORR. WBAEETRT
401%)

BRAsEALIC b 2 RERERERERE L
(7). BEEEBEFEEEREMi(¥), BX
BB (%), BEME (<) chakE?
= 3. BEEE, AEEE, [ERE,
BaERmEEE TR ROEERDEL o
(B, C, D, F). #EEE»>HEERIEL
PEZ L (B). REHEFISEREEET
(R), RUMEKBHEME (&) wiaEr
5,
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IV R— 3> b OREIC D W T ORGSR
BITHRE iR MERER, K2 EFHE
B, BIEE, BEERL S I LERINEE
LT, HFeRmeEtEsEScEEL T, ACE,
Ang, ATIR, AT2R ORI D>WTIRE Lz, 2
54000y R=F ¥ REXREMEO—IZF
BERDHH (M6 A, B, C, D). ¥hbb, KE
MRS EASREMIENEE T 2HS O THMER
AWRD & VBAL LD D & 2 {EHD B3I T
EEEED, Bl chen4i oDy
R—F3 ¥ N OREMERDIH, RBEMIEC 3
AR Dd o7z, ATIRIZRASOZF Do
YR—F Y M TREESMED o (”6C).
3. Real time PCR iz &k 37 v ERHEHBEE S
7% RAS a v R—5 > FFEHEBEORET

v EREEMRE L D mRNA 2#H L, RAS =
YR—3 v b ORBEEHE L, 2-dCT {E70.0014
50,0028 BN VARV TiEH o788, ATIR B &
O AT2R mRNA OFEIBBHDH 6hiz. —7F, ACE
BIUVAng OFEBEFFED LT »o7 (7).
ATIR £ AT2R O mRNA OB E W EEE TR

M4 £BIBOTTAOEHEHEBEIBT S

ATIR SuiSAR BB DOEE, AT R T~
T4065)
RIS EAL I B 2 R EREREREFEHE L
(A), BRREECBERIBIEEEEHRE(#), BX
Beckmia (&), B3 (<) ciaky
R 5, FEETE, ETEEE, R
BEETRBREEE2EDLRPL-7(B, C, D,
F), #EBEBH» O HHRMEE2BEE L.
(E). BRECBERIBREEREMIE(8), BV
EXEEEME (%) CREEEED 5.

Ef

Dol (E7). Lo T, MEDY v EEEEN
fEERAV-EBRCEL T, ATIR & AT2R K-
THRE 21T 7z,

4. v UEBERENIO ATIRBX U AT2R D#
B i) st P

v VREEEUEMIC BT ATIR, AT2RIZDW
TEGRa ST RE2{To . ATIRBX U AT2R
TR BESTED ol (F8),

5. 7 VIEBRREMECEY 3 IL-18 8L U TNF
-~ FlEc & 2 ATIR B8 X TP AT2R mRNA FH|O
fiEA

7 RS BT IL-18 8 & O TNF-
a R £ 5 ATIR B LU AT2R OBEFHIROD
f#4f % real-time PCR ® F\» TiTo 7z, IL-145 i3,
Fh#ENO.1, 1.0, 10.0ng/ml ZEEHICEML,
TNF-a i3, #hZ11.0, 10.0, 100.0 ng/ml &
ML, a3> bu—rizizEE0 PBS 25N
Uz, IR 24RRIREE 21T o 7o 1C RNA
ZHH L, ATIR 8 X U AT2R mRNA OFEHEDE
e Lz, IL-18 B TIBEHREE K ATIR

o N RS

H5 4#B3EBOYRAOZWEEB B 2
AT2R REMEBBREORE. (EARIZT~
T40f%)
BEBENEMIIC 2 REREHEREBEE L
(A), BERSERESTEEREMNE(8), EX
BEvEia (%), B (<) ciakE:
O 5, HfE, AdREHE, [JERE,
Baa A ERE CII R a2 D b o T
(B, C, D, F). #EBEEHE»>HREREE
RHELI:(E). REHEHRISERERE A
(), RUBEXBERERIE (&) ciakr
HDD,




BRI B 3 BT RAS 127

2

I
'0’.

]
WA
5

<

3

25,
‘~\'l-
X
o

&1
€6
\S,
A

PG'
AN
2%
LS.
oy
-

™
=K

%
<3
O
\?f'. N
<
-~
0
-

&0
T ¢

3‘ ..
I T F

o8
ke
& »
(?)4‘ s
Naed
NS T

- X
=
&
<

v}
.
«d

KAy
ey
.

: re S
[S-30

"qu

¥
& .
° P I

PR Y
\'é" g
FOS

h el s
zt “t“")'ﬁ‘; g‘*
N G kr?
VR 2 e B

5 RAS o >
=3 > b ORBEREORER. GEREX TR

T40%)

. ACE Ofumgsts, EHICHERENH D, —K
MEBASBEEINS, GHRE~LEfEEA
205, WEBARRD T3 EEDIEAIK
FHE (k) LBEFM (<) THREEEZRD
5.

B. Ang O&ERE FHHEMIEERY, S
TRE~LEHRENLDDH S, BEAOBTHT
—MOREKE BN (¥) LEEFME (<) T
P25 B,

C. ATIR ofulpty AcHemazRy, &
TS EARRD, BNEERINDDDH
LOBEESND, BEAOBTHT—EHOERX
B (k) LB (<) THREEZR
HB.

D. AT2R @i ANk hEIERME
M, B FRES, MERALHADS.
HEN XEBERLt S Y, BARECEME (#)
CEEFAN (<) TREMKEZRD S,

>

ACE Ang ATIR AT2R
mRNAZE ~— — + -+
2-dCT+SD ND ND 0.00230.0005 |0.00172:0.0003

i e bt

7 Real-time PCR iz & 3 v vEEHEHE T
Bi1¥ 3 ACE, Ang, ATIR, AT2R ® mRNA
FEHR DIRES,
2-dCTE T L, A2 bo—idid
actinmRNA F Az, 0.00145>50.0028 &
BuwrpTiddokd, ATIRB &L U
AT2R mRNA OFBREZRD:. Lr L, ACE
BIXUOAngDFEBEERED R Lo T
(ND : not detected), (N=4),

B L UATIR mRNAFKBEOTEZRD . (K9
A). TNF-« FETbREEE ATIR 8L WATZR
mRNA REQTFLERZED M, BHEETOHETIL
RN EWERTHo7 (19 B).

6. R Bl BT B IL-18 B L U TNF
—a HlI#Iz X 5 ATIR B X U AT2R BEHHER OME
i

DAPl&Dmerge

AT1R

AT2R

Negative control

§ wyEBHEMEOENRELBILLS
ATIR, AT2R DFEBROMET.
A %1 DAPI & ® Marge & &7 L
ATIR, AT2R WInDBHEMED HEE
7=,

e

)

&

il

s

v o BN BT IL-148 B L U TNF-
@ HlEz X 5 ATIR B & U0 AT2R OEERBOME
#7 % western blotting 3% F v T{T - 7. IL-18
i3, FNER0.1, 1.0, 10.0 ng/ml Z2EHICEmML,
TNFE-2 I, #1Z1n1.0, 10.0, 100.0 ng/ml # &%
HICERmL, 3> bu—VIiZiREEO PBS 2R
Uie, BBV SRR TR o L RICER R
HH L, ATIR B X UFATR EHOFHROELZIR
L7z,

Western blot iz X 2 BWT b, [L-18
CIEBEEE ATIR BL U AT2R EHOFEH
FERTD I (B9 A). TNF-o ®E T R
ATIR B LU AT2R EHAFBROTLERTD - (K9
B).

= 23

AW T, T E THRECRVIEFREHERC
BOLTEAE RASBSEBELTWA I L BRLT.
HRBEOEEY T X (£ 8B BT 1L
RS TFEEEGTO RAS 2V K—2 > P ORBEE
Bt Uk, BEERE, SfRERE, SEREOIL
X EARICEIFRETH 2HEHEBOMER I X
RAS 2 ¥—3 ¥ rOHEBRIBH ohad ol —
5, BEEOREREREKENR, EERRKER
HBMI I3 RAS 2 VR —3 Y P OEENRBD &
niz. L, BACHZEEZTTOEREREAD
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A AT1R AT2R
g ¢ * = Aok
g %k
kS
5.
[:4
£
18
i
B
}_)
3
I
2.
'\ ]
m B3 =
[ 0.1 1.0 10 [ o1 1.0 10
IL-18 (ng/ml) IL-18 (ng/ml)
B.
ATIR AT2R
g 14 U 1. 8 - sk
L2} ;-
12 -
b 6 -
g 10 i
[g 8 - 5 .
b G- * 4 ek
=2 4 R 5,
) : . E &
z E 1- , E
P] o . ﬂ E , . — 0 wn R L ER KB4
0 1 10 100 ] 1 10 100
TNF-a (ng/ml) TNF-a (ng/ml)

H9 vyEEHMEMECBITLIL-168LY
TNF-« fl#c & 3 AT1IR, AT2R mRNA
DD Z{L (Real-time PCR),

A . IL-138 0.1ng/ml, 1 ng/ml, 10 ng/ml 2T h ¥

PRI L 24BEREEE3E U 7= B8 0, ATIR, AT2R
@O mRNA OFHE%E 2 > b o —VEE L OHESHE
T L, IL 18RI TRABKEE K
ATIRB LU AT2R mRNAKEOAEER
Bz,

B. TNF-« 1ng/ml, 10 ng/ml, 100 ng/ml % Zh
PRGN U4 E R LMD, ATIR,
AT2R O mRNA OFEBREI > ba—VEED
MRMETHE LT, TNF-o #ET b FEiE,
ATIR B XU AT2R mRNAKBEOLEL TR
i, ERAETOEBRITENWNIWERTH

27

SMEEITS BREBRONUEFEECIFEREZ LAY
ool XD, RAS BREBE TORE
MR OEFERIEAR IS Ui v, HEEEICD
BROBRERPERT 2~V AREHEROK BRI
OHETE LML ZBEE T 5 2 L HEEE . S
DWFHERE, < v AOBEIRERHKEEELTC
BB ERREMEIC RAS 2 0 F -2V N OHER
BEH LMD LT B Garcial® 5 OFTR & —T 5.
EHET, BREBREEHETAVRACCETRE
B HNEEEELE S DBAEEMIZIE RAS
AVR—FZY INBRET B L RER L. E,
BHEMBEIZIE RAS 20 R—2 v P SEEL, B#
BeRzhnoeBEBBLZVET 3 BEORES K
b, AFROBERE—BL .

IL-1 8 (ng/ml)

A. 0 01 1 10
AR i _
AT2R
Actin

B. TNF-a@ (ng/ml)

0 1 10 100

AT1R
AT2R ¢

Actin

10 v UERHREMELBTSIL-18 (A) B&
U TNF-a (B) Wi L3 ATIRB L U
AT2REBEHHH D ZE L (western blotting
).

A. IL-18 0.1ng/ml, 1ng/ml, 10 ng/ml 2% h 2
NERIN U 24RFRESEFE L 7 ATIR, AT2R
DY N7 FERERHE LU, ATIR, AT2R i
IL-15 DREHKER Y V7 BROTLERR
Bz,

B. TNF-« 1ng/mi, 10 ng/ml, 100 ng/ml 2 % f
ZREHIMU24BFHRE 3R L - 8 © ATIR,
AT2ROZ >R FERBRIE LI, ATIR,
AT2R i3 TNF-o OFHEKF Y N7 5
BHOTLERRD Tz,

REBORMAMNNOERIRETHREKERIC
BN EEE{ICE > TEL, ZOB/LIRE
R S WEMIEAOSL LR, 2 53R E
MEgDIEXR{LB & AR S Ml E 2 —&E
OHIfEHMEOBERBERE TITbA B, £ 77, HERM
B & BB IS~ D MEHS AT T (commitment)
A, EBMACILEESE LTS BREREED 2B
L, BBMlE~ Lot 3. BB S B
LB EERT 5, WEHRESEOERE TR
FIL, BEMRCEEN 2Bz 77 7aT
ATV A DL RMENEEERREET S,
KT, WEHREZRSEEBELLAER AT
3, EXEEHMRERXB IS -F oI 7 47
ORI FUREE - FIBLTERERE S Y, KB
ANV TLIZEB I RAINEERREST B, 25T,
BAEEMEE Py 7 A2 uFuT 7 —¥
(MMP)-13 2L L, 78 b—v R 12 &k 2HIBE5EI
BHW L o—EOHRSMGERE, I K
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MEFTELE LD, il & bEAM i
FOBENEHCE2bDEEZSRTWS, &85
2, EKEEFHRENENERERT (VEGE) 2%
BL, BlAA~A» I REERCNEEFTE S
3, 8RR O MZERMER BT~ b L,
FEENOOHLIHMBEEOFEEREEBRT
3, ZOLIREEBORMARNANORRICIL, B
BB DBETE L RS2 S AERB R b B D
TEET, HEHBEEAMEBEEIERORERY,
ThbbE, NEZEUCDL I EBHLNTNBIT

BRETCERIZERE L D, BibimiaE, EiEmi
B, FEAHEE s ons, BB g/
DREMEIHD s, BHRELIVELZMELZ D
BxTRoHoN 5, HEMEEE TR, MiEsRE
FEL TRz gt RicESI L, BEiRAlcizE
BEEMTbhS., EXMIEEIIRARE, FHEK
B, RIK{tBO=Bicsi»rins®, RAPEETL
RAS® 4 DDz viR—*> b+, ACE, Ang, ATIR,
ARZR HEFERE» & EAHIIRB OBBE - FRAIK
BurF CHRBSEDOONE, TOT L3, RASH
RS ERRE R OETE L IEXS b EEREE
PRIV TCWBEREESH 5. Garcia® S BH{K
BB 3 EFME ERKEMEICIEATIR
U ARZR, ACE 8FE L T8 1, ACERERDHK
EREIERC U CTEERICE C L BRLE,
Zhid, ACEJREEMNRAS 2HH T3 2 Lic &
D, EHEOSME, 7R N =YX 2MEI LIl o,
REDHERBECIzLEZONS, Thbb, 20
ERIT RAS SEUEHIBIO L2 (BT 5 L E X B
B2 DEHREZR/T2bOLELI NS,

A5, BRIFSEOEHEERIZB 5 RASO
BERERRAT D20, v VEEBREMIZC BT 5 RAS
DEZEDVR—F > b OFBERE LT, GBS
BRTIRFBSIHRMOEAET T, BREMIZEHEEL 2
YINIVAET S, MBEESEIE LR ET
T Real-time PCR DR ICBWT, HEFLz 4D
DRASa2>R—F>¥rDI B, ATIRB LU
AT2R OHBEHIFET S niz, —H ACE BL U Ang
DFEBITD sl h oz, & 61T, filafkERa,
western blot DWW FRIZBWTH ATIR & AT2R
DFEBHBFAD stz, TORERE, £4TIE RAS
I VR=F 7 N OFEEIED 5 iz WEIETECEHE
PEBRAZELEZLOT, FBSEHEMz & P E
¥, ArYINIVACELIZRETORETHD,
RERBIREER T 2R BEL 2L, Lrl,
real-time PCR, #ifgfasEyfh, western blot D>
THiIZBWT Y, AngIOZAEETH S ATIR &
ATI2R ORBEHSTED SN T L X, BHRREHETT

BEHEHENRAS 2V R—F 2 M 2HELIBZ
LERBT R, Thbb, KEREBERES,
BEFER IS AL S SRS ERRRIC B8 VT, RAS
BEET 2 L 2TRBT2HBREFELOND, S,
T arT7nzy OEEREMEICB W TRAS
aVR—3 7 P REREERERLZ L, RAS OFEBEE
BRI OWT S SRS ELELS. ME~D
BEHZ DWW T, RRHERCBT 2REMEDCF
fbm~OSt 2 ERT 5 EER E L TATDCS
HREEPBNI SN TH D2, SERIEEERTO RAS
DHEBERENT I ATDCS 2 AV 5 Z e 2EFE L T
3, 8512, IL-18 ® TNF-« O%Imz & v, ATIR
BLUAT2R OFRIITTEL 2. T b DFERIIE
FEMESA M A PBIEX bR LD RAS OF
HEETE Z L 2RLTHBY, QE R
LEBORGE2TRT I ENERE N2, EA
B MIE TR RRTE RAS OFFETE L e
T3 7 ABBIRELE & OB:EIC BV THESL
ERTHS, KFEBERIEEEBRCBWTS
RAS 2SERERI 2 - BRNER 2 H T 5 C L2VRE
ENBMREF 25, Tiabb, £RHEMEETE(OA)
TR A PV ARKERY A Y A4 v, EER
RIEW L 2 BB L OETE L B ASHME, v TEL
37 RN = ABTBEBOBEESES L U
MBS T B e NTE D, RFERAS i
OA 1T % KIEP, BUBMMIETE 2 (REL, BUEH
oAbt UCIEAT 2 a8 H 5. 51,
B RAS & OA L OB DWW THHRE T 540
EHENH 5.

B2 XA T, © 7 RCBT BRER BECEERE
BT RAS I ViR — 3 > b DFEBRE & fgs
Bz X VRET LTz, 2 OR, BEL, E~04516
EARTHEMECERE RASOa Y F—% 2 b
KRBT LI EERR LR, 351, U VEREHIOEE
REBVWTLEFRERAS Do R—3 > h FH
THIE, EAEEYS P4 YIZEBIRGD
YR—-F Y NOFRHEITEERL:, COBRIIEE
FEREE R OA B W BT 2 BB PR
BEEIC RAS BT A2 L2 RET S, BEEY
HHEE ORESIE® OA OFEER - hRCH -2
BEHE2 0T HREOD IHRTHLEHEZ D,

TRz BRdicy, MIEEETEVERTREERCEL
HERRLUET. £, FFEI S VRBHBIE 2 TEWE
EXAEReERY vy -BEPMOSHELLE, WEERE
F&, INBHERGE, 54 794 v AFERORERESE
&, W TRAE LB BESEE OB, ERBTFO
O o BSR L RTE Y.
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that are in direct contact with the sy-
novium produce more chondrocytes
compared with cartilage grafts that
are not. Studies of animal meniscal
defect models demonstrated that
transplanted synovial-MSCs adhere
to sites of meniscal injury, differenti-
ate into cells resembling meniscal fi-
brochondrocytes, and enhance me-
niscal regeneration.®’

Sporadic human studies have re-
ported that the number of synovial-
MSCs in synovial fluid increases in
knees with degenerated cartilage and
osteoarthritis and following intra-
articular ligament injury.!!! This ob-
servation raises the question whether
the number of synovial-MSCs that
are mobilized from synovium into
synovial fluid increases according to
the degree of cartilage degeneration
as part of the reparative process. Hu-
man trials investigating the effects of
intra-articular synovial-MSC trans-
plantation to promote cartilage re-
generation and/or to prevent osteoar-
thritis should answer this question.

Application of Synovial-
MSCs for Bone, Tendon,
and Muscle Regeneration
Synovial-MSCs may offer an alterna-
tive cell-based treatment strategy for

bone, tendon, and muscle regenera-
tion. In a rabbit bone defect model,
Matsusaki et al”? demonstrated that
using tissue-engineered construct de-
rived from synovial-MSCs with hy-
droxyapatite accelerates osteoinduc-
tion. In a rat Achilles tendon graft
model, synovial-MSC implantation
into bone tunnel accelerated early re-
modeling of tendon-to-bone heal-
ing.”® Another rat model study
showed that synovial-MSCs have
myogenic potential and contribute to
skeletal muscle regeneration in
vivo." In spite of these reports, there
is not sufficient evidence regarding
osteogenic and myogenic potential of
synovial-MSCs compared with bone
marrow— and muscle-derived MSCs.

Future Perspectives

~In vitro and animal! model studies

support the use of synovial-MSCs in
cartilage regeneration as an impor-
tant, arguably superior, cell-based
treatment alternative. Further inves-
tigations in the near future should
help in our understanding the com-
plexity of synovial-MSC biology in
terms of isolation, characterization,
culturing, distinguishing from, and
interacting with other cell types be-
fore this promising cell-based ther-
apy can be translated into clinical
practice.
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Abstract Chondrogenesis and osteogenesis during fetal
development and postnatal growth constitute one of the
most interesting and complicated subjects in biology. In
this study, bone marrow mesenchymal stem cells (MSCs)
were embedded in collagen gel, cultured in chondrogenic
or osteogenic medium, and compared morphologically
during chondrogenic and osteogenic differentiation
sequentially by light and electron microscopy and immu-
nohistochemical examination. Before induction, the MSCs
were dispersed and round in the collagen gel. At day 1,
MSCs with a large number of short processes produced
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extracellular fibers whose immunoreactivity was positive
for collagen type I. At day 3, the shape of MSCs changed
from round to elongated. Gap junctions positive for connexin
43 were also observed. At day 7, remarkable morphological
differences were first observed during chondrogenesis and
osteogenesis. The shape of MSCs changed to polygonal
without cell processes during chondrogenesis, while MSCs
remained spindle shaped with long processes during
osteogenesis. Concurrently, collagen type II during chon-
drogenesis and osteocalcin during osteogenesis were first
detected. At day 21, chondrogenesis and osteogenesis of
the MSC/collagen composite further progressed, respec-
tively. In vitro chondrogenesis and osteogenesis using an
MSC/collagen composite clarified the morphological
differences.

Keywords Human mesenchymal stem cells -
Mesenchymal stem cell-collagen composite - In vitro
chondrogenesis and osteogenesis - Cell—cell interaction -
Differentiation

Introduction

Most bones develop through a process known as endo-
chondral ossification [1]. Cartilage and bone formation
during fetal development and postnatal growth is one of the
most interesting and complicated subjects in biology. One
speculation is that common progenitors contribute to both
cartilage and bone development. However, the common
progenitors cannot be distinguished from other cells mak-
ing it difficult to perform morphological analyses of the
common progenitors during both cartilage and bone for-
mation. To address this problem, a simple experimental
system is required.





