Differences of articular cartilage repair between
unloading and loading portion : Histopathological
analysis in full-thickness articular cartilage defect
model in the rat knee

B&5:jpn

HhRE

~FH: 2017-10-04
*F—7— K (Ja):
F—7— K (En):
YRR

X—=ILT7 KL R:
FiT/:

http://hdl.handle.net/2297/24782




i

5

ERERD B F IREEE Vol. 34 (1)
69~77 2010

Ietnr B ED & A B E OB E B 1H D E W

— 7 v MNERMET)E 2 KB TV X R RGET

XA 15 G

L3

MlOaERE(MD) " Rl KRBT

=
=]

Bk O &R RBIEEBIHRIBEINDS ZEXMSN TV S, REHAEIZOWT
BRI ZED% ., BEMRICEH LT LARRIE SR Tu Ry, &2 TARIZE T,
RGBT O —DTH D Microfracture )6 H T4 2 & TG EBRIBET V2 EKT
AR A KRB EIEN E B X O E IR O #REBH O B 2 MRk 1 ITHET L 7z.

FHE LT 9 BWistar;ZHEME T » M60VEZ I, BEEIW A & 22 KR4g N JHIE A B350
L IITEIRICTA ¥ =2 HWTHEILZIT - 70 FFHEE, HBEAZERL, A<
MR ¥ G TR R IT, JEERBEMEE T CRELAR I BIZE L 72

A EIIRG R 138, 28, 4 BB EEIE 2 ) i Fig iR X D IBE S I
oAt 8 EBIIF B TR S RRHLAR IS X BB E o Fos ATEAMABETECTIZ 1M, 2
. 4% E DI EIIEGRE L FL L 2 BIEIRETH - 72205, 8 AR TIXIE 7 BAfifk

BB L 7B fR IS & o T S Nz,

AAERE Y M EL EMELORGBEIERD DL LARBRIN, ZOEKEL
THGIMILOE PR E CEBLTVWH EER LN, DX ), WECHESR) O A I
ATy IR EER & A SRS | A S 2 0k DML AR 2 AHE, B 213, e o
RLYFEOE S, RHFRHORE, WHR EOTIFHEAM I T DM AE, ERIERE O
EN T EPMBERRISEEE KITLTW D Z el S hiz,

Key words

Articular cartilage, Cartilage repair, Unloading portion, Loading portion, Full-thickness defect

[FC &I

MBI A I T, b L ikt riaiE g,
FAMGES. BESHAZESICAELTEL, B
HDOAR=IHBED DL LTHLENTY A,
B S 2 2 5 & BT OREE R E S,
P AT, WEESHIR 2 &S0 TP H ARG TEE)
RAR—=IEEICEEL X723, LArLR25, B
ik OBHEEIXIER IRV 720, — oMk & 2
BHBEIEREE &) BN kG TBEI
52 EIEHEEE XN TV BEYY,

B EERE TS X o TSRS AR L2
FATRIIB L AL TB Y, BRBEKTIZ—
R HERE I D ARSI D IR 2 B ikE & 1
B0, ARV EREINTHDEY Ll
R3S, TOBEMARICE L Cdff— Sz i

BONTELT., BEMERIINFIKE TH 5 & Fik
T AHMEORMMER T TH D L FETLEHMEY,
T TR RS TH 5 2BV,
THENEBRINDE EORE?LH D, TDO—)
T, SRR TREICL o TBEENS
A5 REREGEIC X ) ffEkE N E BRSNS )
WMEPLDH Y, WEHAEICHET IERE L DE#E
RS 545 HTS, BEMMICE L TIERZHE
WMORMA D B, S HIT, KEFFAIZE L TMEHE
MDA TIE R, T ORF R L E B IR T DFEBL,
AR OME. RER O S 5022k -> Tidb
53, AL EHRL WD,

¥ 72, BRE G BB T TR SESE.
Moesh BETHVSRTW S, 1 TH,
Microfracture [3BIfi$E 2 H\ 5 7-0KRETH D |

*OGBRR R NE ) T =Yg v E

O SPRERF PR SR R A B ) N E Y 7 — ¥ 3 YR



e AR b

FHMICHMOFMFLE LR L TESTH LS
EDPBIEL R THOWONTWAIHERED —DOTH
AV, KRFHii1d Steadmann S & D 2B S, B
WRICTIAY—%ICX kG TEZELL. &
i S oWl % #FE S 5 2 & TR IR X
HBEHEEANE LTWBY,

Z ZCTARMZETIZ. 2 @ Microfracture D712
HEHL, ShZIBHT 52 & THWERIC X Bk
ERRIBETNVEERT 2 H 2 A, g BHEOE
P& ARG Lzo BRI, BEie k2
LAY —ZMHLTHRELEILTHI L THREE
JERIBET NV ZER L. KBS NBFER ERE L O
Tif FR Ok FABIE % i PR A 1 ISR ES L 720 T
HT 5,

MREFE

1.3 =8

FEREY & LT 9 Ml D Wistar ZHETE S v 160
V7 w7z, SEBRENYIE30DC 37D Jpmr BRI HE &
P ERE RO 2 BEIC L, S5ICZNEN6 L
FTOEBREHREE (0W), i# 1 HEEE (1 W), ik 2
TE (2W). fiife 4 HEE (4 W), firfk 8 HTE (8
W) OFF5 FEICHAEAICHF L 72,

AVEHIRLIE B2, TR BE 5T o [ 2 & Sa i <o B B T 8l

WeE 3T, -V NEREHBICBEITE, K,

fl % HHEICEBIRTRETH - 72 BiaCIIER - &
BExy — 2 HANE L CIRTA L) 12T L D
BHRE YA 7 L CHAHE B 2 FEM L 72, 72, fER
BEZHNABIRZ WHEZR ) AS <Ly 20~26C D
HIPHIZRET L 720

B, AR SIRRFEHYEBREH X DOKREE
ZAFTHV (FEBRFE 5 AP-091387) ., Efti s hizT v
MOfE., FEBB L ORI RS M) 1 X By 5L
BRIRSHEST LTIt 72

2. 5 &

1) MicrofractureFHIC D\ T

Microfracture (& k& KIS HFL 2 22 H . L
HET 5 L TE MR SRR kA KIRE
KA LB MBNTY £7) v 7l k<
AN T2 HME L2FHTH DY,
20014E 12 Steadmann 512 & YR X, ZFo)n
MBI 5 ik 4 KR 3E & 2T B ERRE 1 &
% HERE OEETH D L ST DHY,
FEBEOFATIE. BIEFH TICTE 3ikg RIEH
DFT7Y F= r&frv, KGO AL E %
M BRET 5. RICENOZELIZ T REOIEH

EHIET ASE TOHMmIL EORERE T3 ~5mm
DbE % 221 TIT 9 o LT A BRITIZIELE 2.0mmFE
BEOXF Ny 2aF—IA4AX—2ffHTLHEEERO
awl Z 9 5 0D 519, AwlidMicrofracture
HIHOLmDPHM R ETH . KimoHREIR L
Lawlz vt 5 Z & T, drilling Tl 3 2 K #E 722
T~ OZEILD e L 72 519,

2) FimEs

W22 Tl. Microfracture FH DO FI S TH % ik
BRAEFRIS G Uy BN & B 3712 A i IC k4R
BEIEKT 222512, WEEEREETVE
VET 572012V O EzIBH L, 8ZE L7z,

T3, EHEE 2 ER T 572002 EIZO W T,
BHCAFIRTHY, ZiiTHHF NV 2F—1
AXY—%BRL7z 74V —DHEFEIZDOWTII,
1.0mm% Y ER L7275, FEBISEILL 725, BB
Hiz g Uy 224l 2 IR CHERE L 7285 5. o
FEBRFIREPELTWLZERH 72, FDT2
B, HEE0SmmIZEE L., kg KBTSV EME
B L7225, FEHOE L kG OBZIIAEL 0o 7.
L7z Ty 74X —DEFEIZOWTIZ0.8mm% 3#
WL 72

WSOV TIE, 9 Mk Wistar RHEME T v Mg
B o T AR & 0 RS N Ok g )R S 1%
BLZ0SmmIEETH 5% G, S oI %E 155
WCHETEX DI ICHESIF20mmE FE L2, 2L
DWZ 22.0mmiZFE— L TIrH) T ek s X9+
WV aF =74 % =235 5 2.0mmO {7 E [ZE)
Ol 7,

G2 BT 5O BT, KGN EOM
HIE AT RE 22 BR ) #R 1 C & % ISR iR K Bh A & 5%
E L7 THERICBWT, BEHRKEBATO
BIE A b & DZELERT & FEBE O ZEILER A7 18 B
R ET Ly LIRS R s e, I
IR P ERISED 72,

JEAT A - A I O FFE NI EATHIR 2 B H 1T L
720 THRFERRIC X0 IRBAET R AL TR
T iw & RN D2 LT B A E DS KRS P EIE
MPEARICHNL T A &, FEMICBW O T
o HP U O B AL TR I AR © ISR 1/2 N
R 25 KA P AT BRSS9 % Z & AV o T
L72%%> T, B L2 5 OZEFLERAL % Rk o4 &
kgL (K1),

EBEOEILIZOWTIE, ZH2UML. Hfius
FUWE A B L2 RE T, BEie k252202
ZAT2e Ty FORIIE . T2 EHEOR”IZ



FERTE IR & A I OIAABE O —F v MRBIHTHAE 2R KIHET 7V IS X 20N BLRHLRR A IR —

MCRERR L. Aial L7z IC 22 Le Eid % 2 L A8
k7. 2 OBIERERE RIRAICEILAPATE 22 %
Xoa, EABMEICH LEEE 25 X HICEEL
Ti1o72 (M2),

3) HEBELBRETTIVOERFE

R EERIEETVOERIZLTOREICLD
o7 (K1, 2)e v bERMREIKICAN, YT
VI —T IV T TEENIZY A R F IV E
40mg/kg ¥ 5- L 7zo ALIEBIETIRIH OB 2. 10%
A I v a— FE2EHHMERICE T, FIHAMICHE
i U720 WEBE S RT IRI\Z B2 Y 2 mi 1 i AT - 7214
BRI, & 22 5 X ) ICEBEZIFL.
e @M L7225, BESEHEPNENIAE 3 5 KBS N
WHEMR L bETF VICkDEHEINF VY 2
F =74 % — (E£0.8mm) % M\ TG D
FEMEILD LEIMEBICHBETULO L2 HHES
20mmDZESLE AT - 720 EDHR BELERAD S D

@1 s WA HERE L. OB L 7= B % R4 2 % S L C
5. b EREATE A HERAL . BATICEE S L7 KA. BINCIHBAIA Y Y i s
UAikBE T h B, BRI ME AT L RN e et
FBOERT BHE (). HERAGEIBERL B Lo BRE THT 2 720108 LRI Sk L7
OB ic CRERABRN > BRI /2P () e SR LT

ICFINY2aF—04F—ICTHEFLIS, 3. %ﬂ%*EZF@ﬁE%

BEOEBIBRTH, Y FILIT—FIZLD
EOHRE VD, BEFO LS OZFEILIIHEET RIS, TOBER I REH 2 EEwr L. A
Holze EHIT. BHO LS TIRBEES ISR BRI & FRELL 720 BRELL 72 A2 PR B 1E 10% PR 1 ok
DOFENHBETH > 72720, FEZWHTLI L & V=) VT 4 T TR AL 2 2 1TV F D
U720 Betifh. JEBEED %2 e KR iihr & 3 % & B BRI A ZfEH LT, 4 CIZT72RERIBIK 24T -
PEMESND 720, BEGRREE, Kaims r Too AT, WRPBAFTZL) D MY Uy i A B0 A A 50 b i A

A EEOHEBREDINE B : FHEALHEIHDOME

K 2. &HRELEXRIEL
2 AIXEFLR. BEE. 9. AN, BETEBRRGEEERELIZKEBETH S, FHNESBEFHOFEFLIREN.
REDEEHOFATEZMAIZ TR,
2BRIETHEDSEIAL, —HHELEZRTH %, KA D C [ENon-weight Bearing Potion of Femoral
Condyle%Z. DIZWeight Bearing Potion of Femoral Condyle%/~xd .



e AR b

B: A7 ffEDHIEAR
3. BEERORRMLTHEBE
A KBBRBHRRICRELEREBNIRDON S, (X7 —Ib 1.0mm)
B: ZHOKRIME (AR LEHERIHEASNSME EXE) M"RbdoNTI (RT—Ib 200 um)

A 2iFE

RENFR U720 TR, 5 %HKRET bV 7 L EHRETH - 720

WC 4 CLTTT2lEfh AL, Bk, BiiE o RLE %, 2. RIBEHEBFENFRR

RT T 4 VAR, HRREEAZER L 72, X 1) FRESBEEH

T A4 VUM H B E 2 e SRR A 0 WTI, BB L Oy FEoXREEIZ. Wi

70 b —2%2fHLTC3umDESIZEY L 72, OHTRTH ). FRABIOKREFR & & HI12, MEN

Y LB R . A5 A4 R T AR L2, Tt L 72 AR ILER & 45 0 e iR & 0 S 250

RN S A N 25807 (K3). F/z, MR, 255 KG

Pl ¥ v 2V U R RO, ROz

SRR X 0 IR A BRI Bl L. T 1 W, BRE KOS 8 o KB Tk

VHIH AT EMH L CHEEE L7, HRE (6 B 4 ) & L IEHHMEMERLEE (6 B 2
o) 12X B S IBERER 3R RS

w R ATV (K4 A) . FRAFKE v Claik g filufz s

1. AR ER DIKEE R LIE DB s, O RERIGA RS Lk

G BTH R LE %, BORER CHRBE L . W& X ) BB T EEZ SN,

BT L7z, 72, EBREZ 8 L Toseey) ¥ 72, #EHIEO Cloning (Clustering) AR &L,
7 <L WHIRIZ D Rk 9 2 W BRALRR 2R IC D . K IBEAEARR O B FNIAE TH - 720

oy ra— L ENTEY ., EER TS TANX 2 WL, PN OSSR (A 15 MLAR 1 &
w
»

A FREEREE B : FEARSE

4. iR 1EORRITHEBE
A EERERZEACHETREER Y. RERROEEEEE (BKRH) »"RHoNl, (X7 —Ib 200 um)
B RALRHKDARTH o1 (X7 —Ib 200 um)



FERFEAR & AT AL OB BEEDE N —F v N IRBIEIERA 4 KIRT 7V X 2 0B ey —

A FRERESEH

B : FIEEMIR ISR

X 5. itk 2 BOARM G HE#EE
A EERERZEAICETFREAR Y. REMROEBEERIE (RXH). KEMIEEDCloning (Clustering,

BXED) dEHontc, (R7—Ib 200 um)

B :RALREBOAARETH T (X —Jb 200 um)

A FREEREH

B : FEAAGE

X 6. ik 4 BORARMGHERE
A BETFREXCIRERTICL ZEBEIROONT, REMROEBIHEE (BRKH) MNRHONIH, £20

RER>EPL T, (X7 —Jb 200 um)

B I FHBICL BERNROONI, REMROEBHERIE (RXE) »ROLNIH. ZORERREDSLT

Wiz (R —=Jb 200 um)

550 (66 THY. 1WEFERIZHEK
B2 B TR R o 48 6 1 58 %2 Cloning 78 B
b7z (K5A). BHEMKOMEEHIIAETH -
725

AWTIE, MFHkEARRIC X D IBEI RS
(6 JBer 3 150 I XMk ML o IS P AE % £ > T 7z
(X6 A)o MEMEHATREALERIC X D B S NS
(6 b 3 ) TIRERMERIIA ST, MEDE
IR Sz, B O@ZEER M ARS8 L.
HOHMNITho T,

8 WTId. PBHEIANLMMER S FALRRIC X V1B S
(6 e 6 B MHERRE BRRLER N I3 A O &
AR b7z (K7 A)o MR BIEN 1L A3
THo720
2) WELpEIERE

0WTId, ki B X Ok T oKX, Hi

OFTRTHY, BRABIOHKEH & & bz, mEsH
Ut U 72 7R IMLER & i B e i e H o & e = L 2
N & L3807 (K3). F7z, MR, 285G
RN D572,

1WTIE, G KOS T8 O RIBERII R Ak
FRhE2ETHTRGFHRRIC I VIBEST (6Hh4
o)\ HkE FC L ikeE M o0 B8 58 14 3 8 < ik i e
® Cloning -7 (K4B), 7. BFiHOAE
VR HNT,

2WTI, BSOS RE R 250
FIEHRIC L2050 (658 THD., %
TR Ik E M o 8 1 358 R Bk g M T o
CloningZ f£-> 7z (K5B)o 72, BT OAEED
b7z,

AWTIE, BEMEREHFREHAKCL b0
(6B 5 ) THho7z (M6B). HKigHiliao Mg



e AR b

A FRELREEH

X7. ik 8 BOARMGHERE
A IRERBIC K BIEENROONT, (R —Ib 200 um)
B ! BRERGHFREICLBEENROONT, (RT—Ib 200 um)

PEEEIE DS, S N 7225, ZORERZBI LTz, B
TR O BIETE LIS S 127 > T iz,

8WTId, PHEIINIIIRERE 5 & 2 Al 19k a2
FoTtBBEInTwZ (66l (M7B). %
720 BIZIEE AW FHREICI o TBEShTVS Y
DbH o7z (61H 21 #EHgd Cloning X
JEVEEEAE S L S 7278, MRS OREEIL 4 W
WL CEETH - 72,

5 =

% L OEATIZE DTl WE R T 5
B N5 B YU B LS C 2 0 B & OB & YA
L. BEE ZIMUANBE S/ 2. RICKBIE & &k
JEHBLIC R E Ly 224LER 2 3 th L 72 KR8 © PAlvds B
W THERG 2R, REICHEMWY. 5. K&
JEEREST Do TOLD) I BEIZRBL T

WEHGZERT 2720, ARTEILBEZHRETS,

I - BEESEVWEEZONSL, L2, T
WCHRZEST L, FlidmAlEiiThs 2 &, K
ROfEEtEE ZET H2LERH ), S SICHEEIOR
BUZPE G, kg OuztR, WO, RO &A%
PE9 o Bk E OIRERDE5~80% 0K TH ). 5
B BIKGFEL T D 22905, HERDITET
GRS BEICEELY RIZL TR REERE 2 S h
725

Z 2 THNL FEOMMEL & MR 2 1R R EE
DOBRE HIIZ, FVYaFr—I4 XY —2HTH
M b2 kg 2 4L 5 2 e BEICET5
FHiiE#EED 1 > Tdh 5 Microfracture & 2 # (2 H
WCER LTz, SRIFELRL I 2R 58 Tk g
HGZER T2 2 LR TH Y. BEFOBHR
MNOBRIRIIAETH S, /20 HHT L8004

Bl REDVEBOATHELZEOF MDY, T
IS HESTH D, — T RFHEIERE % R
RCHEET L2 EHkwvnizn, HIEOREL X
o gy bu— ViR Sz, 22T,
BEiE L2 o BEg. RS2 S 2REE LT84l
W BEw k2 PERMIZED, SHICF VY
F—=TAX—ICEEDF, EILORESEHR T,
ECHBE - FHEMEOMEL RS 52 LI L
720

ABHOARLE 2D W CTUiE, U & B GRSl
225 OMIIZAE ) BRI ILAE T 2 & F 2 bz,
RIE NI S e 2 5 &2 2 L, MR <
WA L BEDA U5, REBEE TV TIEF IV
YaF =AY —OgE@EIIIEIME 18 HIHERE
Hn b 2 HNARIEIBDRD bNTzA, ZDikiT
BOSNRDPo 720 T2 WIS OWEIZ X%
SESUMEEWZ B L TR LN e o7, 2D
DT ENOEBHEICEREL G- 251302
M & MR RIIAE L TE ST, 2%
il % 3 U CRG R RO E 12 & 2 B RAFIc 2
viha—EnEEZ LN Lo T, A
Pk &R RIBE TV 2T 2 H % TH
LeEzZbN, /20 IV aF—TAL Y —DE
BERHEFHGORI ZHET 5 & THRA REMT
DIREIEGE T IV OIERIWHETH V. SR OFER
DFEENFEEN D,

g SR RIETIE, RETEIEILEINL 0
Bz S O WIMLAE L 2599 Wil U 72 M2 i
ARIER, /MR, B RS R &5 T CB
D. 747280 Zno Ol % & A ZZILEDS
e S B, ML A SERIRR AR 4 IS B S
(Eg i E NV 1 g RN o [ A B R (W% DN



FERTE IR & A I OIAABE O —F v MRBIHTHAE 2R KIHET 7V IS X 20N BLRHLRR A IR —

AR AR S & L < 13Tk Th 5 00
— EN7 BRI SN TV R WD 918 g2
ETFNVICBWTH TS TBESNL EFELTY
% CATIRZE I 6 ~ 8 BRI BE SN 5 L #Hiil
L-«Cb\%lo),lz), 13)0

AWFZETlE. e E ARG T 1 BRI ik
TR IC X 2k E RIBTOBEEmSBIZ SN, &
TR Z RS AT R S & 2 . 83
AT 2P TGRS BRI X 218180 8 7o 72
—J\ fEIRRE R CIERE IR 1 ARSI E
FRGRE & DL L 7 IR R EAE & £ O Al Bk HLRR S
XD BEI N, e EEGH O X 9 e ikkik
RN OBEHIIBIZE SN, S BEBICIEH M
Ei kA IO, L 72 A ik R LS & - TIBTE S 7z,
P bEo X9 12 E G & m I Ok g B I IE 2SR
DR BTz,

JEAT EERARIG TS B W TBIEE S N6 Tk HLRk
A 5 FAER S AR AN O BRI oW TIE, RFIBE
OEMREBICL Y MESI N TVE22P, ZoF K
ELTHBEMMETIC Typel 25 — 7 V& HRENS
W2k, Tust s s vEAEREDRREEICED
WO 5T LN PWEINTHDLY, BYERE
FIIZBWTIE, HE24E~48EBIC A S A%t
ThHY. FRFERO L HICRHOZ I THRR
LTV,

COL)BRRE»o0@EMBEHSECERE LCHE
BB DENIZ X B EBIRKREVWEEZ LN, 20D
WEO—D L LTHHNAROFEI BTN S,
AW TIZEILEBMOMEEZEZET S L. WEOH
e & BENH OFMOG IR ER L 25720, EN
EER & AT EEICIIMATE & EELER & V) 2 DD )%
WAMOERPEL L L L5, BEkE e
L) UNREEROTWSLDIC, F ORI
DR IENNOIHNAHAFA L TE Y. S ORI
IR S B X O BIEI~NO BRI 2 B X 58k
DOHEMEFEILPVETH D E SN TWBEY?, W
EEY DB AT 5 2 L IXBEICHE I TH
1 . Continuous Passive Motion 7% &'12 & % B i &)
2 & o THRF Mo RFBREB I L L., KigMizo
NI TTHES 2199, F 72, BRI IE R OBk
MDA ZRE S L Z EHE IR TB D,
S5 B EE B B AR O K &2 52T 5%
HERZLTVELEEZONT VD, T2, WM
Fa 2k A EOEBENEIZOWT RIS L o
M INTEY ., EME~OMEIL#EY) 2 Af T
HIITHAH M T 25, AR F2ITHETD

WEHE IR T 5 & ST 50008202
W EE 2 AT S RIS 5 & IR & T
& & 5 B E KT Transforming Growth Factor- 81
AR O FE B & [ 322080 e o gk /il fe ~ o 45
b %R T 2 FHE N T-Sox 9 DFIAITCHE L. KT
WETHHLTZ)H Y, Typelas—4>v, 7ur
TN OREEDTEINT A Z LA S Tw
B2 U LA, iR Rk S A
BT 2T S8, e RIE. b L I3k
g0 IEHALR Tidemark ORIAEIC X A HIK T @D
WRBREPELD EEINLDD, Lizdio T, RS
I TIE AN EM QWA X 0 g g o #5208
KTFT 22 EMA WBIEBROTIC L Y ik~
DRERREME VWP THLEEZOND, ZORK
Fo IR E SR TS EE - KR RIREE 1T 2
LT, MEZAT 2K ICBER I N0 TIE
uh ks,

X512, BB OENICE L LT, M
R & A IR (AP S B TR ORLRR 1 72 AHE
BEZOND, HlzZI1X, GO KEE DR
S, A EORE., WEZ Ol ARISRHS
LA, BHREREDENR ENEZ LN, IR
5 ORISR T 5 2 Ty 5 R
BHchrtEZONL,

ARWFTE TSN IRk E L S s
HFRAFRD S, ZOFRAEKE K Tldifk g Mg o
B % 7R R0 & i MK o Cloning % 7R #8450 g
FSERD b7z, FATHIZE TG 2 E R T 5
BRICHVRHR SR 2 W B 720, S HIZkRE s
A ARRFFEClEkg R b S g, BB AT
LT THotze T2, WEHIILO ML)
BAAME HICZ RO 2 5, kg EGERE
WWZRICELZ2DOTH S el s N, ThE
TG ML, O MR VEEEAE L2 D W TGS L 72098134
Vo SEATARZE TR, IBTELHLER & 5 PREK 1 O A5 A5
R ONBEEITHT AR TNIHAHH, 2
DOFEA TR HR 2084513 7 < BRI RE W, 12t
FAEMICE D ERICOLRR LD TR L s
bDRTH LY, Ffffke TR S N7z Cloning 13
HEORE/RBEDO—DTH 5 HEETRD SN,
Mg LCnw b B ©. RS LRIRETH
BEENDD, AW TIZEATIHIZ & ik L TR
AR 2@ T IRE RIS X 258251 HH & w
SRR ON, ZOZ ENSERALKE R A
A BEE RO R E 2 bz,

Sulfkg &R RKIBETVE VT, JEMETS X



Al A

O B O BRE B8 2 i AR IS HGT L 720 2
OGRS I HER & A EABDOBATBIHIIAER DD %
CEHRREN, TOERNE LTI EOAHE, HK
FIHE R EPBEBIEEZ KITL TV A Z N
HEW S N7ze SRIAEARL O & BEIRED % &
R Z Hife & L, BENCD 7 o THET S 2 LEDS
HHEER D

&

AREATH) D2 ZRZ LM - MhE
72 E T LSRR A BE R R TR R IR
PRAEIN B A BE ORR NI R CEH L T <l
BLETFET,

X Bk
1) IR L BT B @SN (& T microfracture i) 12 &
1548, Monthly Book Orthopaedics 19: 41-46, 2006
BRRZ | BEEREAE S 9 . pp559-598, R
Bz, 2005
AR —, FIHiE
392-395, 1999
AR —, G BETIRE OB & IBE O
PaEgRpas 28 1 70-75, 2001
BHRINEZ BRI 9 . pp52-58, R,
2005
KIERR, WA, PaEkss, b Bk s L
B, EE) - PEIEE 15 1 289-294, 2004
AR —, EEE . POk ORE & A b, B
¥ 16 1 58-61, 1999
KA KIE - BISTRE OfE % L ks B o L, BIEZLRE
25 :10-14, 2006
Mankin HJ: Response of articular cartilage to
mechanical injury. J Bone Joint Surg Am 64: 460-466,
1982
Gill TJ, Asni PD, Berkson EM, et al: Chondral defect
repair after the microfracture procedure. Am J Sports
Med 33:680-685, 2005
RHMER, THEEE, BME RN 512X % B
W IEE, BIEISEE 25 £ 156-161, 2006
Frisbie DD, Julia T, Trotter GW, et al . Early events in
cartilage repair after subchondral bone microfracture.
Clin Orthop Relat Res 407: 215-227, 2003
Shapiro F, Koide S, Glimcher M], et al: Cell origin and
differentiation in the repair full-thickness defects of

2)
3) D PAERE OBE, B 16 ¢
4)
5)
6)
7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

articular cartilage. ] Bone Joint Surg Am 75: 532-553,
1993

R - B FAEWHEN 7 7 a— 12 X HE 55, B
44FBF 25 1 20-25, 2006

Steadmann JR, Rodkey WG, Briggs KK: Microfracture
to treat full-thickness chondral defects. J Knee Surg
15:170-176, 2002

WHE I ETRETHBG N T 58 LI
(microfracture % & ). BHiZMEF 24 1 275-280, 2005
Furukawa T, Eyre DR, Koide S, et al: Biochemical
studies on repair cartilage resurfacing experimental
defects in the rabbit knee. J Bone Joint Surg Am 62:79
-89, 1980

O’ Driscoll SW : Current concepts review: the healing
and regeneration of articular cartilage. J Bone Joint
Surg Am 80: 1795-1812, 1998

Salter RB, Simmonds DF, Malcolm BW, et al: The
biological effect of continuous passive motion on the
healing of full-thickness defects in articular cartilage. ]
Bone Joint Surg Am 62:1232-1251, 1980
Takahashi I, Nuckolls GH, Takahashi K,
Compressive force promotes sox9, type Il collagen and

et al:

aggrecan and inhibits IL-lbeta expression resulting
in chondrogenesis in mouse embryonic limb bud
mesenchymal cells. J Cell Sci 111: 2067 -2076, 1998
BAEN, BRI, A, b BAEIC X A
ik 2 L AMIC X 2 0E. B - KESE 49 ¢
1063-1072, 2006

JFHEAG, BHIES KRBT 5T FRBREE O
. B B - B9EF 14 1 809-813, 2001

BOAEN, BRI, SHAFE, M T
& % BHEkE - R T EOZLIEHAMIC I ) BES N
A0 B 300 6-12, 2005

AR —, EfEae— B & R b LR, BRI
16 : 298 —302, 1999

T kg e & BB A b LR IS RE 25,
15-19, 2006

Chueh SK, Harada Y, Tomita N, et al: Effect of sliding
mechanical force on regenerated cartilage tissue
construct in vitro. H AREFIR/NA o+ X 5 = 7 X% 4&0k
26 :297-303, 2005

Angele P, Yoo JU, Smith C, et al: Cyclic hydrostatic
pressure enhances the chondrogenic phenotype of
human mesenchymal progenitor cells differentiated in
vitro. J Orthop Res 21: 451-457, 2003

FEERE - HHR 190, pp97-102, FEILEL, 2005



FERTE R & A A OB OE N —F v MRBIHETHAE 2R KIHET 7V I X 2B A R —

Differences of articular cartilage repair between unloading
and loading portion
—Histopathological analysis in full-thickness articular
cartilage defect model in the rat knee—

Ikufumi Takahashi* **, Masahiro Hoso(MD) **, Taro Matsuzaki**

Abstract

It is known that a full-thickness articular cartilage defect is spontaneously
repaired. However, the mechanisms of articular cartilage regeneration remains
unclear, and the consistent opinions about the repair tissue are not obtained. In
this study, we tried to produce a rat full-thickness articular defects model by
applying Microfracture, known as one of the operative treatments for the cartilage
injury. And we histopathologically studied the -cartilage regeneration at the
unloading and loading portion in a medial condyle of the femur.

We used sixty Wistar male rats of 9-week-old. Under anesthesia, thirty rats was
penetrated the unloading portion in a medial condyle of the left femur over the
capsule by a Kirschner wire (Group U). The other thirty rats was penetrated the
loading portion (Group L). Both groups were divided into immediacy, 1, 2, 4, 8weeks
(n=6). After the experimental period, the knee joints of each group were excised
and stained with hematoxylin-eosin. We observed them under an optical
microscope. The experimental protocol was approved by the Committee for Animal
Experimentation at Kanazawa University.

In the group U, the repair tissues were hyaline-like tissue with aseptic necrosis
and chondrocyte cloning from lweek to 4weeks, but at 8weeks the repair tissues
were replaced with fibrocartilage-like tissue with blood vessels. In the group L, the
repair tissues were hyaline-like tissue with aseptic necrosis and chondrocyte cloning
from lweek to 4weeks, as well as group U. At 8weeks, the repair tissues were
maintained hyaline tissue, which is similar with normal articular cartilage.

These results suggest that the cartilage regeneration has difference between
unloading portion and loading portion. This difference in repair tissue may be
influenced on the difference in the portion of the cartilage detect. In other words,
besides the loading and the joint motion, the primary histological difference in
between unloading portion and loading portion, for example, the number of
chondrocytes, the thickness of cartilage, the degree of cartilage metabolism, the
endurance for mechanical stress, and the amount of synovial fluid circulation may
effect on cartilage repair.

In the future, in prerequisite condition for the increase of specimens and the
quantitative assessment of repair tissue, it is necessary that articular cartilage
regeneration is studied in long term.



