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In this project, we have obtained synovial and cartilage tissues and synovial fluid
samples from a large number of knee OA patients at various disease severities, and
conducted a series of gene expression and protein analyses. Through the analyses, we
have constructed a data base about human OA tissues and synovial fluid, which we found
highly useful in exploration of possible catabolic factors for cartilage in the disease.
Utilizing this data base, we were able to identify several possible catabolic factors
in OA. Through a series of analyses with the data, we have identified a possible mechanism
for synovial changes in OA. Validation of the significance of these factors in the
disease is a future problem which should be answered by subsequent studies

AT AERR
(EHHAL : )
I Y IEEE N
2008 4 11, 400, 000 3, 420, 000 14, 820, 000
2009 4 2, 100, 000 630, 000 2, 730, 000
2010 4 1, 900, 000 570, 000 2, 470, 000
R
R
#® 15, 400, 000 4, 620, 000 20, 020, 000

WFZe5y B« [ty Sk

FHFg 053 FL « #BH - SBEERIR R 2R
F—U— N ZREREEE, SE LN T



#R=L C-19

HEMABRREHRARBES

1. RSO
EIVERIEE (OA) (XBIEHCE M R~ 124
PE - WHELTCOKIRBTHDLN, EDLH7%
KD EEEEZ LT 5T D0, FOR TN
EOMRIZ L > TEDE S Tk »T
HKEINDDONMCHONTIEEFW A 7 m
BELDELN TR, OATHALILLHE
EHHEEICHET 2 UFBNRHERESE LD
[T e b2y S5 D AU KRR BE I O AT
DUETHD, DDA ETIC SO
HIR DN 32 < D FRFIC L > Thah
T&7=, L2 LIBEOHZETWTHR G —ME
ORI, B 2 VX BEETR 72 & BRI O ittt o 5
EITHOLONIEEAETHY, B, HE.
BRI Z# M B OBEET T THIT L L 5 &7
LRI L LR THA LR IF
EANERENT IR hotz, ZOXK )i s
D> B ARHFIE TIE S 5B DO O AJEFI ) 5 8K
B, TR, BIER A BRI L CER R BB &
WY Xy BIZBT 28k 2 7T 24T, &
FOAIZHETHABBETHREBIOZ 37
BT 27— R—2AEERERT L2 H
R L7z, FAMZE CIImrgEh & TLUTE
LW o BBl oI EO A5
DR DI LT 2B L TITo 72, Sk
BB OHFEDOFHTITE PR THH- T, &
% Z O BHETIC o, O ABEINS O
RO #E R DR EIT L > TE L OF A
NESND Z R EN5,

2. Mo E®

AR BIE, FIRHEIH D0 AICHEREL
TUVWVRWIEREEN & X F S E A EEE, IRREIC
&% O ASEBID HECE . TR, PIEH &
BE - BT A2 LItk - T, B NO AR
\ZB DBIETHBL, X R TRNTT — & X
—AEMEL, ThEEHT5 2L TOAIZ
BWTHCE M2 HE LD 5 K1 % aliE )
WICRHTZETH B,

3. Mo Hik

ARFZETITARMI DO AJERFI D H A\ TR
BT OBSICHCE , TR X ORI & B
BL7, L0 EHOOAEFOES. ks
BT 2RI TMRD TR0, IBEE KT
REEIIR 2 8RBT 2 Z L IX B F OB FICB
T — I TR TV D, E=EEH
SITWIRMIC IE R 708l IR O 1E 0>,

R OUE AN H D P00 A & L TERN
FHET DR S - B G bk A
/LN TED,

IO RBEEND, AR TIILLTO L
IR IR BB U CfigiT 2 BB L7z (3R 1),

K 1. FHFEITRT DREDIRR

Bfh 245 % A TRE L 7o prfk
Hl R

RIFIEF O B WOE . TR
CBREOWCEEMED R, B

F L% P

O AJEH
- B R E B PE R
* ARIE B WoE, TR, B

AAEAk, BRETIR DT IXBARAITIZLL T D
XolATo 7,

(1) WEIZOWTIEAEATIRC (Fukui N, et
al. Arthritis Rheum 2008) 230K L7= 51k
WZLTeRN > CTHE % 3 J8ImlT, Fnsnn
HRNAZMHELTcDNA~A 727 LA
X OB TFHBOIT 21T o Tc, EDORERAE
HIRNEER DR INTEGAIZETZD
B OREBIZHB T HRBE L0 ZHOIE
BiZ->UNTC laser capture microdissection
(LCM) & qPCR Z A& R ot 247 > T
MRtz

(2) BRSOV TITBEHEE NSO RNAZ
FHLTCDNA~A 7 a7 L AL DEEF
WHLOMENT 21T o712, ZORRER T X&EHE
BRSNS A TG &Rk, 0
BAR T OIEEICB T 5588 % K0 2 O%E
BIZDUN T gPCR % $HA G oW T T 24T -
TR L7z, ZO%E . RNA ZERHS 5 #L
D WRRFT AL, AR L2 IR Feek LT,
(3) BIERRIZ DWW CITFE~ DR % [F—
RIZBWTHIE L, KO8R E O HE BB
BT LTc, ZOZ EEFREICT 72012,
D B DR B ZH D R+ %[RRI R %
&« B CHIE T % suspension array
technology Z i L7= BioPlex (BioRad) 2%
fEMTICHW BT,

4. WFIEEE

O AEICT OV TIX 10 BlORMO AfE
NHETZHEIZOWT 3BT LT cDNA ~ A
7 aT VALK DT EITV, BEF 30 By



h@TV%?—&%ﬁkoikqumow
At 42 BlORBO ARSI N & 157 B
@Fﬂ ZOWTEE 17T HOBEBFIT OV TH
BLOE &I 21T > 12,
ﬂ%%%#E®ﬂﬁlomf . BiffET
Wﬁ% iEﬁ&%ﬂSFWk%V®ﬂ
@@&%nérmsrmwg+\&
E@RNA%%WLTH @E_&@7v
AT E 2 TS
TR owfi32m®$%OArm#
BIEEIZDOWT DNA v~ 7 a7 LAk
LM ATV, BEF 32 By FOT LA T —
2 %57, E£72 qPCRIZHOWTILAEF 42 Bl
KO AR & & -BEfiE I >N TE

H 17 HOBEEFIT OV TIBLO & BT
AT o7,
ZDOT—HNX—=A %O BITIXEAE D

ML TV D2, S ETELNZMED—D

IR,

P T A
Lo Logy(MMPL/GAPDH)

XK. BEICBT DR 5B cDNA ~ A 7
07 LA L qPCRIZK DFENTO—f, A, C.
ElX7vADOTF—XIZBITHBEOVT
FBREOFEEE, B, D, FIZz7 LA DOF
—ZIZBWTHRE SN =BG DR RE
DOAARARR Z RO AR N HERI L 72 &
0 %45 (n=42-63) OIFFERKARE V- gPCR
WX BINTIC L » THRFEL 7= H 0, 7v4?
— ZZBT HIE TR E OFH B A & MRS
VT MMP-1 & VCAM (A)  MMP-3 & VCAM((Z)\
MMP-1 & MMP-3 (E) DI L ~L3FER$
DT EMTPRINTN, 2D OFBEBfRIT
WIS qPCR 12 & AMENTHE R L - THERR
Il (ZnZinB, D, F), ZOREEN

5 IZDOFEICL - THIEIZ

BWTHEILL T

WAL BRFRIOMEOBBERT LA T —
H DTN O EVEE TR TE 52 &N
NENT,

5. FeRER

(H%RE%\H Gy HHE J OSEHERT 72812

ES )

1.

CMERERR S0 (BF 14 1)
Ishida S, Yamane S, Ochi T, Nakano S,
Mori T, Juji T, Fukui N, Itoh T, Suzuki
R. LIGHT induces cell proliferation and
inflammatory responses of rheumatoid

synovial fibroblasts via
J RKheumatol

arthritic
lymphotaxin B receptor.
35:960-968, 2008.

Miyamoto Y, Shi D, Nakajima M, Ozaki K,
Sudo A, Kotani A, Uchida A, Tanaka T,
Fukui N, Takahashi A,
Nakamura Y, Jiang Q, Ikegawa S. Common

Tsunoda T,

variants in DVWA on chromosome 3p24.3
are associated with susceptibility to
knee osteoarthritis. Nat Genet
40:994-998, 2008.

Fukui N, Miyamoto Y, Nakajima M, Ikeda
Y, Hikita A, Furukawa H, Mitomi H,
Tanaka N, Katsuragawa Y, Yamamoto S,
Sawabe M, Juji T, Mori T, Suzuki R,
Tkegawa S. Zonal gene expression of
osteoarthritic

Rheum

chondrocytes in
cartilage. Arthritis
58:3843-3853, 2008.

Fukui S, Ogawa K, Ohtsuka M, Fukui N. A
randomized study assessing efficacy of
skill
psychologic distress and

communication training on
patients’
coping: Nurses’  communication with
patients just after being diagnosed
with Cancer 113:1462-1470,
2008.

Tanaka K, Horikawa T, Suzuki S, Kitaura
K, Watanabe J, Gotoh A, Shiobara N,
Yamane S, Suzuki R, Fukui N, Ochi T.
Inhibition of

domain—containing

cancer.

Src homology 2
tyrosine
the

severity of collagen—induced arthritis.

protein
phosphatase substrate—1 reduces



10.

11.

12.

J Rheumatol 35:2316-2324, 2008.

Nakajima K, Kakihana W, Nakagawa T,
Mitomi H, Hikita A, Suzuki R, Akai M,
Iwaya T, Nakamura K, Fukui N. Addition

of an arch support improves the
biomechanical effect of a laterally
wedged 1insole. Gait and Posture

29:208-213, 2009
Fukui S, Ogawa K, Ohtsuka M, Fukui N.
Effect of communication skills training
detection

on nurses’ of patient

distress and related factors after
cancer diagnosis: A randomized study.
Psycho—0Oncology 18:1156-1164, 2009.

Ishida, Nakano S,

Yanagimoto T, Hanamoto Y,

S, Yamane S,

Maeda—Tanimura M, Toyosaki-Maeda T,
Ishizaki J, Matsuo Y, Fukui N, Itoh T,
Ochi T, Suzuki R. The interaction of
monocytes with rheumatoid synovial
cells is a key step in LIGHT-mediated
inflammatory bone destruction.
Immunology 128 (1 Suppl) :e315-24, 2009.
Hikita A, Tanaka N, Yamane S, Ikeda Y,
Furukawa H, Tohma S, Suzuki R, Tanaka S
Mitomi H, Fukui N.

disintegrin and metalloproteinase 10

Involvement of a

and 17 in shedding of tumor necrosis
factor-a. Biocehm Cell Biol 87T:
581-593, 2009

Mitomi H, Fukui N, Tanaka N,
Kanazawa H, Saito T, Matsuoka T, Yao T.

6™1%  methylation is a

Aberrant pl
frequent event in colorectal cancers:
prognostic value and relation to mRNA
expression and immunoreactivity. J
Cancer Kes Clin Oncol 136:323-331,
2010.

Fukui S, Fukui N.

Communication skills training on how to

Ogawa K,

break bad news for Japanese nurses in
effects of
and perceived
effectiveness. JCancer Educ 25:116-119,
2010.

oncology: training on

nurses’  confidence

Nakajima M, Takahashi A, Kou I,
Rodriguez—Fontenla C, Gomez—Reino JJ,
Furuichi T, Dai J, Sudo A, Uchida A,
Fukui N, Kubo M, Kamatani N, Tsunoda T,

4. Fukui N,

Malizos KN,
Nakamura Y,

Tsezou A, Gonzalez A,

Ikegawa S. New sequence

variants in HLA class II/III region

associated with susceptibility to knee

identified by
genome-wide association study. PLoS One
5:e9723, 2010

13. Katsuragawa Y, Saitoh K, Tanaka N,
Wake M, Ikeda Y, Furukawa H, Tohma S,
Sawabe M, Ishiyama M, Yagishita S,
Suzuki R, Mitomi H, Fukui N. Changes of

human menisci in osteoarthritic knee

osteoarthritis

joints. Osteoarthritis and Cartilage
18:1133-1143, 2010.

14. Fukui N, Yamane S,
Tanaka K, Masuda R,
Katsuragawa Y, Fukui S.

Ishida S,
Tanaka N,
Relationship
changes and

between radiographic

symptoms or physical examination

findings in subjects with symptomatic

medial knee osteoarthritis: a

three—year prospective study. BMc

Muscloskelet Disord 11:269—-, 2010.
(Fa%E) (Gr26)

1. Nakajima K, Kakihana W, Nakagawa T,

Mitomi H, Hikita A, Suzuki R, Akai M,
Fukui  N.
Addition of an arch support improves the

Iwaya T, Nakamura K,
biomechanical effect of a laterally
2008 World Congress on

2008. 9. 18-21,

wedged insole.
Osteoarthritis.
Ttaly

2. Fukui N, Miyamoto Y, NakajimM, Ikeda,
Hikita A, Furukawa H, Mitomi H, Tanaka
N, Katsuragawa Y, Yamamoto S, Sawabe M,
Juji T, Mori T, Suzuki R,
Zonal gene expression of chondrocytes

Roma,

Ikegawa S.

in osteoarthritis cartilage. 2008 World
Congress on Osteoarthritis
2008. 9. 18-21. Italy.

3. Fukui N. Altered chondrocyte metabolism

Roma,

in osteoarthritic cartilage. Can it be
normalized?. 13th Congress on the Asia
Pacific League of Associations for
Rheumatology. 2008.9.23-27, Yokohama.
Ikeda Y, Tanaka N, WakeM,

Ohmori M, VYamaguchi T, Furukawa H,


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nakajima%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Takahashi%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kou%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rodriguez-Fontenla%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gomez-Reino%20JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Furuichi%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dai%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sudo%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Uchida%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fukui%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kubo%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kamatani%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tsunoda%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Malizos%20KN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tsezou%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gonzalez%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nakamura%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ikegawa%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/21092334
http://www.ncbi.nlm.nih.gov/pubmed/21092334
http://www.ncbi.nlm.nih.gov/pubmed/21092334
http://www.ncbi.nlm.nih.gov/pubmed/21092334
http://www.ncbi.nlm.nih.gov/pubmed/21092334
http://www.ncbi.nlm.nih.gov/pubmed/21092334

Tashiro T,
Katsuragawa Y. Exploration of possible

Touma S, Miyamoto Y,
catabolic factors for cartilage matrix
in osteoarthritic synovial fluid. 2010
World Congress on Osteoarthritis.
2010. 9. 23-26, Brussels, Belgium.

Fukui N. Dedifferentiation of monolayer

cultured chondrocytes could be promoted

by avfpb and abpl integrins.
Osteoarthritis Research Society
International, 2010 China Forum.

2010.9.23-26, Nanjing, China.

* BRFER
L S AR EERZ . = E5hZ,

TFEER, BB, B = EARER,
WA=, 85K . A7 70 D&
P2 T BA HE W B 2 T D
M= 7 — 5 OFBL 88 L | B Rl A
RO At &2 ffl9 % . 5 2 38 H AR
SRR TR 2. 2008, 10. 22—23,
AR,

S B AR, HR SRR I ZR T
EHRE., —Eilz., HRERLC, SRR,
FENIRG = [LAKE =, Hu)IGERR. 2R
HBIE R EB R 1 B U 2 s M AR o AT
PO —<A a7 LAk bHHk
BB OB IHBLOMITHERNS —. 56
2 3 [F H AR PR .
2008. 10. 22—23, FUEL.

fE S . 2R PRI ERE L 381 2 #E- Al
D IEFPEE DAL — WE NG O I G E A
DOIEFALIZAREL? — H 2 6 M AAE
RHBFEFIES . 2008, 10. 29— 31, KBK.
S, R ETE, HEE0L, 55 H B
. WEHAR, HhZaE ® OR—. +
FEBR, F OB B AR
0A OHEATIRFE —(RIFITRIEFICIBIT D
Ly b BEER BRIRPT AL ORI 28 L
—. 1 [BIH AR - AR — Y ER
SEF2:. 2009. 6. 2527, FLIRE.

B E R HPEL A BE,
EARPE | AR, BHARERZ BB =
t NERMEEEERBEKTICREIT S
anabolic factor I DOFES. — B MEES
BT D HCE FE R BUS T O T REA O
A —. 24 [B] H REEFE AR At
4. 2009. 11. 5-6, A%

fE A | i AR R EDL T B 54,

10.

11.

12.

13.

14.

w2 E T E N KRR e AR
HAREZ RIS =, ZRPEBEETEIC T
% B P ORCE MR T OB, 5 24
[l H AR AR iR .
2009. 11. 5-6, HEix.
fEH . ZERMHEREEEORIE D
R E VR IER 2T BT D 3K 2 DRREHRE R
—. 527 B B ARFAGEHF 2. 2009. 7. 23-25,
N
fE A HAE I TS 4 2R
B 8RAE B ASTE R IR JE E] AR 2
FENBG =. 22T BAEE C I vE I e L2
X o CTHEE I MIP-1, 2, 3 MR SR
%. 523 Bl H AECERE#TTS. 2010.4.2
=3, BIEE.
fE A HAE I TS B4 i 2R T
L F R AR B ASTE R IR JE ] AR
FENIBG =. ST BAEE C X BAER o
MMP-1, 2, 3 HERE OENE - #IICE 55
%. 223 Bl H AR#CERETS. 2010.4.2
—3, BHE.
e, (R ETE, BHEIL, B
F. B ZRE FWk—., +FE%R, I
B = AR, PVRITRZS T s B EE o
TiEfE  —X-p LRKER. BRIRPT A OB D
REt—. % 83 B H AR AR IR
£ 2010. 5. 27-30, HURL.
e, (AR BT, BHE, B B
T HPZRE, R OB
JURG = PRI 25 Ji 4 s B 0 oD 61 T 38
B —REREpcBIT AL R
. ERARPT R OB —. 5 [0 3 ARBIE
8- B AR— VAR RA R ES
2010.7.2—4, AREHiTH.
A 8R4 B E WL Frs B sk L 2R
B, PGA T E] AR R =
fE AR, A BEETE C IV I e L
X o TRiE Iz MP-1, 2, 3 MR S
%. BRI HARBIESE - B - AR — VI
SRR S, 2010.7.2—4, BREIT.
B HHEML, KR T B 5L,
AR, EARRERK 1), BHIUEZ 2), &
JIBG = 3). HEHE S - BEEEE Ik
v+ 5 integrin T X o> TEUVEIEE DI
BUKR T EMBOROZBAN BT SN
%. 242 Bl B AR AT 5 67 Bl
Y 7 2RF%E4:. 2010.8.19-20. FKHT.
HEIL, AH BE KERET. fn
KEGL, MHEZRF. R84, AR,




15.

16.

17.

18.

19.

20.

21.

M BRI =, fEdEE S, 2R
HE CIIRg 2SI B8\ T IGF v 7
O TIC &L » TEEEAMETLTW
. 5542 [Bl A ARGk - 5 5T Bl
kU 7 ZFFES. 2010. 8. 19-20. FKHTH.
Fukui, Shoji
Riako Masuda,

Naoshi
Nobuho Tanaka,
Tanaka, Sei-ichi Azuma, Kimio Masuda,
Takuo  Juji, Toshihito

Katsuragawa.

Yamane,
Konagi
Mori, Yozo

Progression of

symptomatic medial knee osteoarthritis

Relationship between radiographic

changes and symptoms.over a 3-year
period. %f 2 [A] H ABIHISE - B « AAKR—>
BIEAFLF2 ( 2nd JOSKAS ) /%5 2 [H]
JOSKAS B —/ EIERIT T - A&7
=T BN AR —VIEFSE (Tth
APOSSM ) 2010. 7.2-4, .

fEHE A, HHEDL, K&,
KEGL, MHEZRF, WARgAE, AT,
EATER., BREZ, I = 2R
HE CIEZAMERRE 2> & W EIZ K > T VEGF
D S, BEEKEEZSI EZT. B
25 [BlH REES B P B P .
2010. 10. 14-15,  HTHD.

OkA4, HHEDL, K&EEE T,
REGL, MHEZRS. EAERN., BR7EZ.
FENIRG =, PGHICH], mtmas. 2R rkRe
HIEIZ 31T D HCE 2T RATEY 722 TIMP
ORBUKR T A5 5. % 25 Bl A AR
SRS LRSI AE 2. 2010, 10. 14-15,
R

EIHME v—Y— I Fy
—vAruE ALk arDe MEHM
fe~OISH.  — IR ETE O 5 REAE I
~DORB—. F 3L EAARL =P —EEE
4. 2010.11. 1314, 4 H .

3 H M A& . Synovium — another
culprit in OA? % 2 4 [A] B RERE (=
£ 2011.3.4-5, f& .

HHEDL, AH BE KEET. f
K[EsL, WHER LRgE, EARER,
HAREZ, B =, fEHHE. ZNERE
HE CIEE 25T IGF > 7 ofk
Tk THBEANMET LTS, B
2 4 Al H AR#E 2. 2011, 3.4-5, 1@
fi]

o4, HHREDL. KEET.
KEBGL, MHEZRT, wAEM, HREZ,

FENIRG = PGHICH], mtmas. Z-rER
HPEIC BT 2 HE 2R AT 72 TIMP
OFRBUS TN ET 5. %2 4B H A
BEES. 2011, 3. 4-5, & 6.

(BFE) Gr 14k
Fukui N, Ikeda Y, Tanaka N. The use of laser

capture microdissection on adult human

articular cartilage for gene expression

analysis. In: Laser capture
microdissection: methods and applications.
2nd Ed.

Springer—Verlag (in press).

Murray GI, editor. London:

(ZDfth)
AR— D l— s
http://www. hosp. go. jp/ sagami/rinken/cr
c/index. html

6. WFITHLAK

(D) AFgefREH
f&4 & (FUKUT  NAOSHI)
MSTATEE N E S sE
(PRSI [t B R ATF 282 5 -)
B BRI - R

WM& 10251258

(2) FgEsr
g5 P& (SUZUKI RYUJI)
MSTATBOE N E SR P
(FHAL IR P ER IR W 92T 1)
ZWr - TERAFEE - BR
e &5« 70373470

(3) WFgEsr
=% 7Lz (MITOMI HIROYUKI)
INEATBOE NE LIRS
(PRSI e B R AT 281 B =)
JHRERR G IFEED - F9E R
g8 %5 90181940



