BT BRI R E S (FAEERER RS

oEptREREE PR

EIR TO.3% MK E A& /) — VIR
T15~205 ML L, WRES VA X F
—EiEMEZIRIE(L Lo, S1F ZPBSTH
1. normal goat serum%PBS 1 : 20iZF7
MUBIR T30 M=ER TGS, &
e IBaS—F RN 2T -5
(Daiichi Fine Chemical, Toyama, Japan)
ERIST 2= U R - €/ 7 a—FV—kE
KX, 1% 7 v MiE7 V7 I (BSA;
Sigma)PBST1:200i2%& WK L7-, 15 %4°C
\Z — Bt & & . PBS T 10 [\ ¥ ¥ % |
biotin-conjugated goat anti-mouse _7K#HT
K% 1%BSA,PBSTL1 : 100iZ#AR L, 18F
MER KL E®Z, Z0®E I
streptavidin T 7 /L X #1 7= horseradish
peroxidase (streptavidin HRP) ¢ 15 4L
BE2IT>k, REIC., 005 %
diaminobenzidine (DAB) A Y Tris-HC1
buffer (pH 17.6)
hydrogen peroxide~2~443i8 L3 &4
Too SREGLEE, 2T 4 NiZHlaoBRHRL
EEDDH7DIZ, Mayer's~~ ¥ U T
s & T o 72,

W7 T =2 04413 O Driscoll, Keeley
and Salter BV 6 23 FEK L7z b D Z modified

containing 0.005%

L 7z International Cartilage Repair
Society (ICRS) grading scale@2@2CEH#
BRI TINDBREFICL > TRAaT Y 7

21T o7,

SERT ERIFRMT
7% 28 H BF 22 D fif E 3R L International

Cartilage Repair Society (ICRS) grading

AR RIFEIE

34

BKaFE ZAXIR RERE
scale DAERE FHIFE MM 13 5 #53HT (ANOVA)
L CfENT L. post hoc testiZiEFishers %
~ & W,

R IT W £ F R 2 mean
standard deviation (SD) <& L.
p<0.05/IMFAFHICHEBENHD LB L
7

+

C. %
FIEREOHY
BREFM#L, 3. 5. 7, 10, 13, 15, 18,

22,25, 28 HITHIE L 7= SBRKE &l sy bk (CF
BE (R ZE) & Figllom Uiz, ABEO B
BEEASIIIME%34.021.6% ThH o7
D428 H B1245.2£0.7% % Tk, B
1335.6 =1.7% 0 547.1+20.6%1Z, CEEIX
32.9+3.4%7>548.0£0.3%., DEEIE35.7+
10.1%2549.1+1.0%. EFf1%35.61:1.1%
22549.61+0.1%IZ8F LTz, sHREVICFRE
1333.4+2.9%70538.8+4.0% L BiEE
Bl b DBGENRZ Lo 7o, 1iTik28H HEF
FATO B EER D FFig2loomnd, ik
28 H H 0 B EER /7 L2 Fig2l2R” 7, 4
BHTIE (ANOVAER) CHERE 21T -
7o & ZAHAADDER EFHOB THEEENR A
bz,

BT RERR OB 2 H R
BHEFMIIFER ATbive, T
VYR IIBEFRE S —VICESh, BH
IEE S Wz, TRTO 7 — 7 TIRYEET
RIZR 6N hol, BHEFIEIE, 12
B CTEBAE CRHME 21T o 72, B T4



EAE GRS (FEEREMLIESESE)

SSRGS R

WOV 7 T = OTHRAEZT > T EEERK
DR & Figdlord, BHETFHiT#4E T,
A~E DKL L 7= BRI 8B BRIE1E L
T &N T\, Lo L, FERTEE MR
TS TRV bDbH b, T3
TOBIY 7 7 =0 TREEITo Tz, AR
77 =0 TRAESNTVDA, —i
RMEPEDORIIICE Z > TV D b DR A
bhiz, BEOEE L OEFEILRIFTH
o7z, TR O TER IR RECE M A&
B, ETEOERIIA+STHo7, B
HiI7 7= 0TREasnTREY, KB
E—AETH->7, AEOWE L D
integration T AlIZ BLF CTH o723, b O —
FixAR+5oThotz, B TEDOEHKIIR
+oThot, CHITY 77 =0TH]RAS
nNTEY., BEOIEFE & Dintegration
bHRIFCTH Tz, —HIEREKE MRS ST
NEBIE O DRMROEER S LN, D
BEBELRBRICY 7 7 =00 TREIND
R OBEEMEEAE DL, MORFE LT
s, REFHOMBFTEE, KB
DARFER BUMEIA 27" LTV Tz,
BREFHRZI1I2EBOY 77 =0 Ctr
1T -1k t5 & Figdlond, BEFR%E12
HTH, A~EDRIBHE L - B TCE R (E
AR TR - SOz, FREEEMARRIC
HEBIIRONT, BICEESHbo T,
ABEITR B CRAMEMERRR A R D72 28 (8K
B TERRIZIERGF THo, BEEOYT 77 =
Y OTYt S I EEMRRIIRE O—ET
PRHEMEARAR DS R D72 28, Rk eI sR . #K
FTE. BEOEERE & Dintegration|I B

NAREESR RIEE

35

KaFE AU BERA

17 Cd o 7o, CREIFRE TR IS HHEMERRE & R,
IR, 7T = 00%EM b BT,
g TEOERD BIFCTh o7z, DEITIK
FREIIERESNZEL, REREENED
T e, BRI AR OIREE, ko7
R WETEOBRNTNLREFTHY,
BREESE B IIAERESZ 2 L, IZIFER 2
T TEE STV e, FRETB AR
BHREEEZELTBLT, BICE#RINT
VTz,

o AR RO AT

B PR 48 OB Y6 21T o T EE
ML DM & Figh\o ¥, B FiTkd
T O SRR AR Tlix, ADOERETY
7T = O THRE SN TR S type T = 5
— 7 OFBERD, MIE I RIS
BLL T e, ABECIIBRHEMEERRIC B &
S TWNBE s IZtype l =2 5 — 57 L DFEBLA
B eotz, Typell 25 —7 L NIEEE
ERBOBERZABEIC Lz, SR type
[ 27—y 77 =0 CcREsin
EALIII BT, BHEMEERR B X b
S TVARBIIO, METEORE TR
BARDT,
BAEFH% 128 OB Y G2 T o T EE
KRk DRERR S 2 FigbloR T, HEI12BTYH
FRRIC . A~ERIIBAE L7 koA O 1
BRI A ICtype T 1 T — 7 L DB
2R, type | a7 — 7 U ITHBMEMEDERE
Ho, B TEORB TRALHBOT,

EEMABOMBFEN A 2T ) 7



LT BRI R E WS (FEERERLIEEE)

SEMFEREE  CUER

F % 12O’ Driscoll, Keeley and SalteriZ
o T Iz b D % modified L 72
ICRS  histological
AWTEEMRREZE Lz, 20T AT A

I¥tissue morphology (Ti); matrix staining

grading system %

(Matx); structural integrity(Stru); cluster
(Clus);
(Tide); bone formation (Bform);histologic

formation tidemark opening
appraisal of surface architecture (SurfH);
histologic appraisal of the degree of
defect filling (FilH); lateral integration of
defect-filling  tissue  (Latl);  basal
integration of defect-filling tissue (Basl);
and histologic signs of inflammation
(InfA) D11 E TRHish D, b—& 12
SATFINENHARTh o T, ik,
1288 DICRS grading system DR 2 FigT,
8. Tablel, 21T/, BHEME4E CTARIX
26.8+3.8, BRIE25.0+6.2, CHEL30.5+
3.8, D#i%35.04.2, Ef#i135.8+38, F
BI17.0212TH o7, ARE, BREE. CHE,
DEf. EFFIIFH LB L THREIZE VA2
TER LT, £7. ABEDEE. E#f, BE
LD, EFOMCTHYHEENR RO, H
HAlZiZMatx, FilH, Basl®oEH TA—E
FEISFRE L B L TR E
L. Clus, TideixD#t, EEEDARE,
L THEICEWA 2T 2R LT,
BAET 2 1208 TA#EIZ29.00.8, BRI

31.8+5.4, CEf1332.3=5.0, D#{IL38.8+
2.1, Ef$1340.8+2.5, F#£i323.3+£24TH
ol Hik4l L RIARIC, ARE. BEE. CEE,

D#¥. ERFIIFRE L Bl L CTHEL

ICEWAR 27 2R
BEt L

B o

INAGREEE RIEE

36

ErFR AL BER

T&RL, ABELDEE, Eff. BEFLDEf, E
HOMTOLARELRD, £ %128
Tk, CRELDHf, EORTHHAEELR
O, HHBNZIZMatx, InfHDOIEH TA—
EFEIFH LR L CARRICEVWAAT %
s~L. SurfH, FilH, Tide/ZDEE, EEEHA
FEBREELHE L CTARICEWAITERL
7o
D. B&

B LAt NI o, B
FEDOTR ERAWIBBEHREINTETND
i B F R M IR B 15 (Autologous

'Chondrocyte Implantation ACI) 23 72

ERTBY, ZhETICELRBENRSH
TW5, 023

IR EEISB s 2 oA AVEX M 51

> THE SN,

INETIZOHCAER EOMiay — k
BHE SN TND,
Flo. BHOIC Lo TRERESIEREEL
RO CHEECEEMR S — N 2RSS
ZLENAERETH Y . FREBREH S KEE
FMCTERBLEE MY — 2B L, B
LFRRERDBH O, BB RS — b
DFRAERHRE SN TND,

W, R R IBIEE BB Sk o EE

T 5, 60T ILITIIE, AL FTRETE
BEH R OMERHMBEMSO) 2 BB I3,
MSC Ha 3k D ¥ MU I Z8CE N Bk 28 L
T, MBELEROBERA b, BAEIC
BEKE TRICES DS L SR TIN5
®@3N

(25)(32)

(33)(34)(35)

24)

(36)



EAEZBB RS (FEERERIIEESE)

Sy ERTTEER S &

(3

7o, BEHIRABREIC X A EEEE A<
T T Y, Hunziker 5 1384 K18
BB 21T o TR Y, COHFE G
UV XRESICERE RBEER L, B
HEDOMERHMEZBE UEE Ny F 2 H
WCRFRBEERELBE LTS, 69
HES I — A IV ERVEEEED
ORI & 108/mV B e RIBICBAE LB
Ry FERAWVCRIFREREBZEREL
7o WOZ N FE TIHIL O IXEEE I 2T
BRBIEE, TRTATINCREBIRD
LA L, WEEE OB L CEE
BEEEETOIRENHAIND, FalT
R LR S — N &R O OF
5T ET, DEOMBEETOREEEEZR
L7z,

it 4 B CTHIRBAERH ZIERBAERE & i
LTHBICBHRERR S EALEL, KE
WERRIRR SN2, TSRS I
Lo TEERIBMEE S, WEICZ D
HREBICHE LI LD HDEEXD
e,

MR ORHMIE T, TR 4. 12 TA
HERE FEHOBICEEEZLZRD, Miak
FEITIERAERE & ol U GRS IEICF
BB R EINT, £72, A B B
e DR, EHOBICLENENEREEN
Ao, BB CEEMET — k& IEEMR
BHED B OB RR STz, Bx B
A BECRAE U7- il Eis 1.8x106 THV . B
BT 1.7x106, C BEiT 1.7x108+3.0x105, D
BT 1.7x106+6.0x105, E #£iE 1.7x106+
1.2x108 & | fhDVEEMIdZ FHV 72 ACL O

INABREESS RAEGE

37

KAFE “AUIR BER

W66 & iy UM D, &
B % 130 72 O RIS IR AR C b FEE LR
B — N EOFRT 2 2 L TRIFRMER
BEGNTE, LrLRB6, itk 4, 128
TAM, BREL CHOMITITARZEITRED
T, CHE DB, EHOBTHLHEREELR
Do TS ik 128 TIX CREE D B,
EMOBTHEEELROL, ZO/RRLID,
FERLCE I — b & VR & OFR L
THHET 2546, 1BEMIRE 6.0x105 2Lk
BHETHIZENENTHL NS LN
MR ENT, A, REEAECIE
KABEOK & &7 812 X 2B D&
LR BETIEH 20, R bk im s
— b & VR O BERIC K& 5 BRI
STz,

E. &

R LR ML S — b &R
B EEICHFSE TS ERRSNT, 4
HBEMIE R DO BRBEL S BE TIEH D03,
RS — b & IR O HF I
L aEER IR S,

F. ®EpfaEifm
AHFFRIC & B A EFRIT R D> 7,

G. ZE3H

1. Paget J: Healing of cartilage. Clin
Orthop 1969, 64:7-8.

2. Steadman J, Rodkey W, Rodrigo J:
Microfracture: surgical technique and

rehabilitation to treat chondral defects.



RAEFBFR AR NS (FEERERLIFRESE)

Sy iaptsEE s &

iR

Clin Orthop 2001, 391(Suppl 1):362-369.
3. Steadman J, Rodkey W, Briggs K:
treat full-thickness

Microfracture to

chondral defects: surgical technique,

rehabilitation, and outcomes. J Knee
Surg 2002,15:170-176.
4. Mithoefer K, Williams RJ 3rd,

Warren RF, Potter HG, Spock CR, Jones
EC, Wickiewicz TL, Marx RG: Chondral
resurfacing of articular cartilage defects
in the knee with the microfracture
technique. Surgical technique. J Bone
Joint Surg Am 2006, 88:294-304.

5. Hangody L, Kish G, Karpati Z,
Udvarhelyi I, Szerb I, Bely M:
Autogenous osteochondral graft
technique for replacing knee cartilage
defects Orthopedics 1997,
5:175-181.

6. Hangody L, Feczko P, Bartha L,

Bodo G, Kish G: Mosaicplasty for the

in dogs.

treatment of articular defects of the knee
and ankle. Clin Orthop 2001, 391
(Suppl):328-336.

7. Szerb I, Hangody L, Duska Z, Kaposi
NP: Mosaicplasty: long-term follow-up.
Bull Hosp Jt Dis 2005, 63:54-62.

8. Caplan Al, Elyaderani M, Mochizuki
Y, Wakitani S, Goldberg VM: Principles
of cartilage repair and regeneration. Clin
Orthop Relat Res 1997, 342:254-272.

9. Brittberg M, Lindahl A, Nilsson A,
Ohlsson C, Isaksson O, Peterson L:

AR RIFEE

38

HHFHR ZBXE BER

Treatment of deep cartilage defects knee
with
transplantation. N Engl J Med 1994,
331:889-895.

10. Peterson L, Minas T, Brittberg M,
Lindahl A: Treatment of osteochondritis

of

autologus chondrocyte

dissecans the knee with

autologouschondrocyte transplantation:
results at two to ten years. J Bone Joint
Surg Am 2003, 85-A(Suppl 2):17-24.

11. Zaslav K, Cole B, Brewster R,
DeBerardino T, Farr J, Fowler P, Nissen
C: STAR Study Principal Investigators. :
of autologous

A prospective study

chondrocyte implantation in patients
with failed prior treatment for articular
cartilage defects of the knee: results of
the Study of the Treatment of Articular
Repair (STAR) clinical trial. Am J Sports
Med 2009, 37:42-55.

12. Moseley JB Jr, Anderson AF,
Browne JE, Mandelbaum BR, Micheli LdJ,
Fu F, Erggelet C: Long-term durability of
autologus chondrocyte implantation: a

multicenter, observational study in US

patients. Am J Sports Med 2010,
38:238-46.

13. Darling EM, Athanasiou KA:
Articular cartilage bioreactor and

bioprocess. Tissue Eng 2003, 9:9-26.

14. Backwalter JA, Lohmander S:

Current concepts review. Operative

treatment of osteoarthritis. Current



JEAES BRI ERREMNS (FEERERIIEESE)

SEEREE R

practice and future development. J Bone
Joint Surg Am 1994,76:1405-1418.
15. Freed LE, Grande DA, Lingbin Z,

Emmanual J, Marquis JC, Langer R:

Joint  resurfacing using  allograft
chondrocytes and synthetic
biodegradable polymer scaffolds. o/

Biomed Mater Res 1994, 28:891-899.

16. Hunziker EB: Articular cartilage
repair: basic science and clinical progress.
A review of the current status and
prospects. Osteoarth  Cart 2001,
10:432-463.

17. Marcacci M, Berruto M, Brocchetta
D, Delcogliano A, Ghinelli D, Gobbi A,
Kon E, Pederzini L, Rosa D, Sacchetti GL,
Stefani G, Zanasi S: Articular cartilage
engineeiring with Hyalograft C: 3-year
clinical results. Clin Orthop Relat Res
2005, 435:96-105.

18. Crawford DC, Heveran CM, Cannon
WD Jr, Foo LF, Potter HG: An autologus
cartilage tissue implant NeoCart for
treatment of grade III chondral injury to
the distal femur: prospective clinical
safety trial at 2 years. Am J Sports Med
2009, 39:1334-1343.

19. Nagai T, Sato M, Furukawa KS,
Kutsuna T, Ohta N, Ushida T, Mochida
J* Optimization of allograft implantation
using scaffold-free chondrocyte plates.
Tissue Eng Part A 2008, 14:1225-1235.

20. Nagai T, Furukawa KS, Sato M,

INAREE BRI

39

KAFR AL BEHR

Ushida T, Mochida J: Characteristics of a
scaffoldfree articular chondrocyte plate
grown in rotational culture. Tissue Eng
Part A2008, 14:1183-1193.

21. Mainil-Varlet P, Rieser F, Grogan S,
Mueller W, Saager C, Jakob RP:

Articular cartilage repair wusing a
tissue-engineered cartilage-like implant:
an animal study. Ostecarth Cart 2001,
9:56-15.

22. Brehm W, Aklin B, Yamashita T,
Rieser F, Trub T, Jakob RP,
Mainil-Varlet P: Repair of superficial
osteochondral defects with an autologous
scaffold-free cartilage construct in a
caprine model: implantation method and
short-term results. Ostecarth Cart 2006,
14:1214-1226.

23. Park K, Huang J, Azar F, Jin RL,
Min BH, Han DK, Hasty K: Scaffold-free,
engineered porcine cartilage construct for

cartilage defect repair—in vitro and in

vivo study. Artif Organs 2006,
30:586-596.

24. Kaneshiro N, Sato M, Ishihara M,
Mitani G, Sakai H, Mochida J:

Bioengineered chondrocyte sheets may
be potentially useful for the treatment of
partial thickness defects of articular
cartilage. Biochemical and Biophysical
Research Communications 2006,
349:723-731.

25. T. Okano, N. Yamada, M. Okuhara,



BAFBR SRR ME (FEERERIIEEE)

DRGSR

H. Sakai, Y. Sakurai,Mechanism of cell

detachment from temperature-modulated,

hydrophilic—hydrophobic polymer
surfaces, Biomaterials 16 (1995)
297-303.

26. S. Sekiya, T. Shimizu, M. Yamato, A.
Kikuchi, T. Okano, Bioengineered
cardiac cell sheet grafts have intrinsic
angiogenic potential, Biochem. Biophys.
Res. Commun. 341 (2006) 573-582.

27. M. Sato, T. Asazuma, M. Ishihara, T.
Kikuchi, K. Masuoka, S. Ichimura, M.
Kikuchi, A. Kurita, K. Fujikawa, An
atelocollagen honeycomb-shaped scaffold
with a membrane seal (ACHMS-scaffold)
for the culture of annulus fibrosus cells
from an intervertebral disc, J. Biomed.
Mater. Res. A 64 (2003) 248-256.

28. M. Yamato, M. Utsumi, A. Kushida,
C. Konno, A. Kikuchi, T. Okano,
Thermo-responsive culture dishes allow
the intact harvest of multilayered
keratinocyte sheets without dispase by
reducing temperature, Tissue Eng. 7

(2001) 473-480.

29. Mihara M, Higo S, Uchiyama Y,'

Tanabe K, Saito K: Different effects of
high

molecular weight sodium

hyaluronate and NSAID on the
progression of the cartilage degeneration
in rabbit OA model. Osteoarth Cart 2007,
15:543-549.

30. Hayami T, Funaki H, Yaoeda K,

INAGREEE BRI

40

BhFR AL BER

Mitui K, Yamagiwa H, Tokunaga K,
H, Kondo J, Hiraki Y,
Yamamoto T, Duong le T, Endo N:

Hatano
Expression of the cartilage  derived
anti-angiogenic factor chondromodulin-I
decreases in the early stage of
experimental osteoarthritis. J Rheumatol
2003, 30:2207-2217.

31. O’Driscoll SW, Keeley FW, Salter RB.

of articular

Durability regenerated
cartilage produced by free autogenous
periosteal grafts in major full-thickness
defects in joint surfaces under the
influence of continuous passive motion. A
followup report at one year. J Bone Joint
Surg Am 1998, 70:595-606.

32. T. Okano, N. Yamada, H. Sakai, Y.
Sakurai, A novel recovery system for
using plasma-treated

dishes

cultured cells

polystyrene grafted  with
poly(N-isopropylacrylamide), J. Biomed.
Mater. Res. 27 (1993) 1243-1251.

33. T. Shimizu, M. Yamato, T. Akutsu, T.
Shibata, Y. Isoi, A. Kikuchi, M. Umezu, T.
Okano, Electrically communicating
three-dimensional cardiac tissue mimic
fabricated by layered cultured
cardiomyocyte sheets, J. Biomed. Mater.
Res. 60 (2002) 110-117.

34. K. Nishida, M. Yamato, Y.
Hayashida, K. Watanabe, N. Maeda, H.
Watanabe, K. Yamamoto, S. Nagai, A.

Kikuchi, Y. Tano, T. Okano, Functional



S BRI R R e (FAEERERLIEFSR)

SRR &

G

bioengineered corneal epithelial sheet
grafts from corneal stem cells expanded
ex vivo on a temperature-responsive
cell culture surface, Transplantation 77
(2004) 379-385.

35. K. Nishida, Y.
Hayashida, K. Watanabe, K. Yamamoto,
E. Adachi, S. Nagai, A. Kikuchi, N.

Maeda, H. Watanabe, T. Okano, Y. Tano,

M. Yamato,

Corneal reconstruction with
tissue-engineered cell sheets composed of
autologous oral mucosal epithelium, N.
Engl. J. Med. 351 (2004) 1187-1196.

36. Solchaga LA, Yoo JU, Lundberg M,
Dennis JE, Huibregtse BA, Goldberg VM,
Caplan Al: Hyaluronan-based polymers
in the treatment of osteochondral defects.
J Orthop Res 2000, 18:773-780.

37. Shapiro F, Koide S, Glimcher MJ:
Cell origin and differentiation in the
repair of full-thickness defects of
articular cartilage. / Bone Joint Surg Am
1993, 75:5632-553.

38. Hunziker EB, Rosenberg LC:Repair
of partial-thickness defects in articular
cartilage: cell recruitment from the
synovial membrane. J Bone Joint Surg
Am 1996, 78:721-733

39. H Koga , T Muneta , T Nagase , A
Nimura , Young-Jin Ju , T Mochizuki, I
Sekiya: Comparison of mesenchymal

tissues-derived stem cells for in vivo

chondrogenesis: suitable conditions for

NAGREESE RIBEE

41

KaFHR AL BEA

cell therapy of cartilage defects in rabbit.
40. Kuriwaka M:Current concepts in
tissue engineering technique for repair of
cartilage defect. Artif Organs 2001,
25:172-179.

41. Yokoyama A, Sekiya I, Miyazaki K,
Ichinose S, Hata Y, Muneta T: In vitro
cartilage formation of composites of
synoviumderived mesenchymal stem
cells with collagen gel. Cell Tissue Res
2005, 322:289-298.

42. Mainil-Varlet P, Aigner T, Brittberg
M, Bullough P ,Hollander A, Hunziker E,
et al. Histological assessment of cartilage
repair: a report by the Histology
Endpoint Committee of the International
Cartilage Repair Society (ICRS). J Bone
Joint Am  2003;85-A(Suppl

2):45-57.

Surg

H. #FgessE
L. FRSCHEE
2L

2. FRFF

D EHEE, EEEAN, H)IRF, &4
Fih, BERER, KHER, FER, A
R, BRL, FHZNE, FFHER
& B AR E R R & 2 EE B EE OB
F1. % 29 [B] A ASEEEBAE - BAEESHR
£, 2010.10.

2) WEEREER, ERREAN, MNARESE,

ERX, FHER, KEER], RABHE, &



FAETBREC RS (FEERRERMEEE)

SEMEREE PR

R, FrHEEE - BE RS — k
DIEVERF OfFHT. 5 25 B B AR FL
SEMEFES, 5T, 2010.10.

3) FHE, EHBIEN, ZAZW, FHE B
INAPREES, FrHFEN  IBIESAG L R
R DEEMIABREEIC X 2B BEAEZR.
5% 25 [\ A AR A2 TR S, W
#¥, 2010.10.

4) Nagai T, Sato M, Kutsuna T, Ito S,
Kokubo M, Mochida J : Repair of articular
cartilage with anti-VEGF antibody
bevacizumab. 2011 Annual Meeting of
the Orthopaedic Research Society,
2011.01.

5) EMIES, EHEEAN, INAREE,
RIS, R, RIEVE, BERE
BR, &40, FrHcEs o BB ke
fa o — R BEAET DIRERTICET 5%
& % 10 [\ HAFAER SRS, BT,
2011.03.

6) (FIEEE, EREAN, NAREEE, HB
B, RHABEE, =RXE0R, FHEE K
REEREREET V& AV BE L
M S — b & VBRI & B IR
ROEE. 56 10 Bl H AFAEERPSHRS,
R, 2011.03.

T NAREEE, EREIEN, WILERE,
WA, PR, MR, FrERER R
BRI RRFICRB T AT A arE
BRDEAE & % DUMBEH OMRET. 5 24 8]
WEAHES, &M 2011.03.

8) mEER, EIEEA, FEER, K5
SAT, AR, FrHEG R RE

INAREESE R

42

HEraFR —BE BRE

B2 7 7HksFreTray
BRDOFEAER O, 25 24 EHCE G
£,20114E 03 A, &

9) RIHEE, EHEEN, S4HFR,
BIRERS, FRELR, /NAREEE, BB,
FrHFRIR. M #7 4 B2 % (Bevacizmab)
AR 51 K 2 BIEIRE B8 O Bt
% 10 [ A ABRLER SRS, 2011 4E 3
H,

10) GHEEIR, PERETE N, NAREEE, BB
B, BHEEE, ALK, FFHEEE. B
R HRE Ml > — b & B VR M R A
Z X DB EE ORMES. 58 26 [B] A ARG
AR PR RS, 2011 4F 10 A, B

H. ABMPEMHED HFE - BRI
1. Brlds 2L
2. EMFERE L
3. Zoff 2L



S BRI EN RS (FEERERUIIESER)
SEFEREE R PAREE RIENE TAFR SBXH BEE

(%)
50
15
=B
10 A
=D
~=F

S

30 ; 7 T ; \ : :
dayl day3 dayS day7 dayl0 dayl3 dayls davl8 day22 day25S day28

(Figl) FBE BB 5y bh(%) = (BRI O E(g), /AR D 7 E (g) + M DT E () X 100

(%)
60

50

40

30

20

10

43



FAFGBREE RS (BAEERRERMEEE)
PR EE R DAREEX RHEEE B4FE ZAX O BEE

(Fig2) 1280 BERERCOBRERREI /. denotes significance (P<0.05). VS defect

A:SY 1.8x%10° B:AC 1.7X10°

C:AC 1.7X10°+SY 3.0x10° D:AC 1.7X10°+SY 6.0X10°

E:AC 1.7%X10°+SY 1.2x10° F : defect

(Fig3) BHFMH4E, V7 T = O 21T - I EEHBR ORI R
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FAZBRZEHEEMNE (FEERERIEER)
SEFEREE R PAREE BIMENE TAHFE SAXR BET

A:SY 1.8x10° B:AC 1.7x10°

C:AC 1.7X10°+SY 3.0x10° D:AC 1.7X10°+SY 6.0%x10°

E:AC 17X10°+SY 12x10° F : defect

(Figd) BHLFHB 128, V7 7= ORta %17 o I EEMEBROMBEFHIFT R
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RAETBREN R RS (FEEREREEE)
SR EE R DAREE R BAEE AL BEE

A:SY 1.8%x10° (Coll) A:SY 1.8%X10° (Col2)

B:AC 1.7X10° (Coll) B:AC 1.7X10° (Col2)

C:AC 17X10°4+SY 3.0X10° (Coll) C:AC 1.7X10°+SY 3.0x10° (Col2)
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A BRET RS (FAEERERMERR)
SAprEmEE R DARERX RBHEEE E4FE ZAXR BEh

D:AC 1.7X10°+SY 6.0X10° (Coll) D:AC 1.7X10°+SY 6.0x10° (Col2)

E:AC 17X10°4+SY 1.2X10° (Coll) E:AC 1.7X10°4+SY 1.2Xx10° (Col2)

F : defect (Coll) F : defect (Col2)

(Fig5) BT 438, REREEIT > LBERBRE
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RAEFBREMGEEMG S (FEERERMEEE)
SHBEHREE PR DARER RAEPE B4EER SOLW BERE

A:SY 1.8%x10° (Coll) A:SY 1.8%X10° (Col2)

B:AC 1.7X10° (Coll) B:AC 1.7X10° (Col2)

C:AC 17X10°+SY 3.0X10° (Coll) C:AC 17X10°+SY 3.0x10° (Col2)
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BEZBREHTEMDE (FEERERHEER)
SyERTEEREE PR AREX RIFBE EAER AL BER

D:AC 1.7X10°+SY 6.0X10° (Coll) D:AC 1.7X10°+SY 6.0X10° (Col2)

E:AC 1.7X10°+SY 1.2X10° (Coll) E:AC 1.7X10°+SY 1.2x10° (Col2)

F : defect (Coll) F : defect (Col2)

(Fig6) B FHIHE 12 8. REYREEIT o EERRE
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BAEFBNFE RS (FEERERMHIEEE)

oEbEEREE R AREE RHEE B4AFER ZAXR BEE
A B C D E F

Ti 25006 225035 30000 300208 325+x05 150=*06
Matx 1252205 200*+08 230*x06 30008 27505 1.00+ 0.0
Stru 275210 250*£10 350=%=06 37505 37505 2.00=*0.0
Clus 150206 12505 153006 20000 200=*=00 1.00+ 0.0
Tide 125205 1350+10 20008 32505 350=*x10 10000
Bform 1.752205 200%£00 225+05 22505 235006 1.50=+ 06
- SurfH 175206 200+08 150+06 225405 225=+05 1.00=+00
FilH 300208 22513 350=*13 40008 40014 1.00=+00
Latl 25010 150*06 2254035 275X£05 27505 1.00=+00
Basl 350206 27505 35006 37505 40000 1.00=+00
InfH 500200 500%*=00 50000 350000 3500=%x00 500=0.0
Hetot 268+38 250*X£62 305+38 350*+42 358=*+38 17012

(Tablel) ICRS grading system 1M, Values are the mean + SD. The total score range is from

11 (no repair) to 45 (normal articular cartilage).
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(Fig7) ICRS grading system 1M, denotes significance (P<0.05).( §)VS defect, (k)VS SY,

()VS AC
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BASBRFRAEFMDE (EEERERHIEESRE)
SRR E R DAREX BHEE AR SOXF BEh

A B C D B F

Ti 200208 250=*+13 275%£15 325*x10 37505 175%£05
Matx 2530+ 06 225*x05 250+06 325*+03 350=*06 125=*05
Stru 250 +06 325%+10 325+=10 375=*x05 425+X05 225=*05
Clus 200+ 0.0 300%+x00 27505 30000 30000 175=+£05
Tide 225+05 20008 200=F=14 375035 425+£05 125=£05
Bform 2254035 175+10 200=%*x12 30000 22505 17510
SurfH 200100 150 L06 225105 275105 275L05 1.00L00
FitH 325 L05 375 L0535 425105 450L06 3500100 350106
T.atl 225+035 275+03 225310 23006 300FX00 17510
Basl 35006 400+00 32510 40000 40000 350:=*x06
InfH 450+ 1.0 300+00 300+00 3500+00 300+006 3507110
Hgtot 200+ 0.8 318*+54 323+=30 388*+x21 408*E25 233*24

(Table2) ICRS grading system 3M, Values are the mean + SD. The total score range is from 11

(no repair) to 45 (normal articular cartilage).

* § T8 §% *t 88

h

0 - : — :
A B C D E F

(Fig8) ICRS grading system 3M, * denotes significance (P<0.05). ( § )VS defect, (¢)VS SY,
()VS AC, (5)VS AC+SY3.0X10°
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RS BRI R e (FEERERMERES)

SRR &

FHHEE

YN

Bioluminescence = X 5 fifg s — M EHEE D
BB RE I BE 3 B AFSE

Moo EE
W%

M HE BIRERKFREE R TR R E SR - IEF R
B W BIRERKERBE SR TIRRESRE - RERA

WFeEE s . EYE R TR SN -WEMEY — F OBEZOBREIME T2 I2hi | &
BREN A D> LTo E FRREFAICERE 24T 9 /2%, BLI (Bioluminescence Imaging)ik D&k
i - BRBRD B HIFIETF — b &N Z IR R TR 2455 LU, luciferase Bin+ % 7
TAHSEME Y — P EER - BE L, SO ICHESNICBE SRy — MokEb s
7=, EMEFEORE%. T v N ERO TR — N ORBESIRERESE OWTEHIR 2 BE
U7z, HCEMIN S — N, VRSN S — NEE, WE OFRIRED 3 BEICR VT Luc Ml o
DRIGTMET D Z L 72< 18 DAL ERB SN, BICIREIIBM 4 BLE, &5
So— NEE> TR S — MO > MR O — FEEOIRICER S BT AR &R LT,

A. HHEEEE)

B R P EF IR SN R R 1R A HEH R
Iz ko TR Sl — F OBfETE
B RN LI E EREICS T T b O
e A T 5 2 0ic. BBRO D HH5ETF
— B E N TR A IR A SRR 2 S L
g o £ 5 I B F 5 BL
(Bioluminescence Imaging) =iz X % §Ff
REREL, Ml — MRESBER O
R ZRIEST HZ L2 AL LT,

WA BLI I X A BAEMIE O in vivo 1B
BROSRE AT RE S D K DT o Te s,
T RF NV OFIEET Luciferase ( Juc)
NI STV, FLAEHE Luciferin
DRI L DRI E ERE CCD WA Z
THIE L., A A=Y 25 Z & TEREY
BRI &2 < B O R BB AT RE
Th D,

AZIZB T Luciferase B FZ2EAL
5o AYV 2=y 7T v b (Tg Rat)
B8 % X v (Rosa/Luciferase transgenic
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Lewis rat), A MBI O/ Ay Yy — A &
LTHWHATWD,

IR, MifE S — N IERE M & TR
JaOEERIC L 2BIRICHEZBEEL TN 5,
HCB IS — R & IBIREHRE S — b BB
MY — MR LB OB R, Mgy
— MNEEHIRIC B 2 2 BEIC OV TR
AERADZEEFHBNE LT,

& DICAFE ML S — M TERFRIZN
Z. B BARSOMBG I D RHE,
72 b ONCHIfE Y — b O RIEDRE I bATZER

2z 77,

B. ®FstHiE
1. BT — L OMERL

FYERZICB W CIBSeRiEE O E
ALBBBRERRE»PLREE SN
Rosa/Luciferase transgenic Lewis rats Hi
ekl vilaT — FEERIL, BIRE
BRI TRIRB B - B iR R B %
VERL U 7 BP A Lewis rats [C[RIFERAE 21T




FAEFBF AR MBS (FAEERER{LFREE)
FHHE BARF

SRR EE

27,

ETRER KRB TILRER 2 E IR
REZHEE (MTHREBHERE) BN
Rosa/Luciferase transgenic Lewis rats 33
&£ " Rosa/LacZ transgenic Lewis rats,
CAG/GFP transgenic Lewis rats X ¥ ££Ht
L7zhEfa s — N ORER R LT,

2. HMifa— hOVERL - BAE

EIRERIKZIZ I Toum R B 3
T —Selmin R R (IARIE R )
£V FEFFHCRA%E L7z 16 45 O luciferase
Tg Lewis Rats O#R#t2=ZT, 7 v M &k
PESE L C BRI 3 K OXBAET X v #kE - 18
R A BREL L. BB RRIC CRER AL 14
WZFNT D Luc M — M E{ERL L7, 1B
FEREMEREER L UpCell VT 6 7 /b
7 b= MTTHECE - B S — b 2 (R
L7z, ZTNHIEBHEICAVWSZLoTE 3
ETHY ., luciferin Mz 52 & TE&T
Dy— IRFEATH LR INT, H
BERKZETLYEZRELT 16 #BS
DA Lewis 7 v F OABKIRE BER
WCHREXBEZER (95 3 mm). [FIERAL
(2 Luc*fifd s — b & FRFERMH LT,
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Fig. 1

GCD Image of luciferase Tg Lawis Rat

Transplantation

3. BLIEIZ L B3 HE

FIAERE, BRIRAN - LT - BRBIETI NI 5
O8R5 luciferin Z#5- L7256 @ BLI
DRERE Rz R —EEO P Cligd 2 Z &
IZ XY | luciferin OEFEH LB L HIEMD
V= Z A L XD REDREFED
ez et LR, ELRERFE, 7
E LT RMEDOREICET 5 Z &b,
B T#5 150 me/ke % Feidi 72 luciferin $% 5-
FEERIE LTe, BIRPIESR OHAIC Xk
EXHRNPOHEE L, sflizRETHD
luciferin 23D B THDFIRH DM, Fk
DE— 7 (ZHRIFCET D720, FHllZ R L
<, FRICHBENRSLEL s, B
HiINEGIZB N TH LMl — bR
DB ST, BIEERIZISW CIIBIE
NE DRI D BN EERD 72, Luciferin £
THE®ZRCCD U A7 aH#k L7z IVIS v &
7 . (Xenogen Corp; Hopkinton, MA,
USA) % FV\C Luciferase &M % FERFAIZ
Image L35 2212k Y Luctfifas — k
O B ER R 2 BIE Lz,



