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Elucidation of the mechanism(s) underlKing the progression of osteoarthritis by
focusing on the phenotypic change of chondrocytes iIn degenerated cartilage.

Tanaka, Nobuho
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n osteoarthritis (OA), cartilage degeneration is induced by various
metal loproteinases including several MMPs and ADAMTSs. These enzymes are initially expressed in
inactive proforms, and have to undergo activation to be enzymatically active. Therefore, their
activation is critical in cartilage degeneration in OA. However, at present, little is known about
the mechanism(s) underlying their activation in OA cartilage. In this study, we performed analyses
of OA cartilage and found that the expression of two plasminogen activators and plasmin activity
were enhanced in degenerated areas of OA cartilage compared to preserved areas. Between the two
activators, tPA was more abundant in quantity than uPA, and tPA was considered more responsible for
the enhanced plasmin activity in degenerated areas. Since plasmin is known to be a potent activator
of various MMPs, the finding of this study may be crucial in understanding the mechanism of
cartilage degeneration in OA.



OA

OA
pH MMP-13 ADAMTS4,5
OA
MMP
propeptide
Nagase H, Biol Chem1997; Ra HJ, Matrix Biol 2007
OA
OA MMP-1, 3

Ishiguro N, Arthritis Rheum 1999; Y oshihara 'Y, Ann Rheum Dis 2000

MMP
OA
urokinase uPA OA nerve
growth factor NGF uPA
OA
6
Poe M, Arch Biochem Biophys 1992
MMP RaHJ, Matrix Biol 2007
2
OA
Bastick AN, Clin Orthop Relat Res2015 NGF
NGF OA

NGF

uPA NGF



OA

10 OA
PBS Luminex
OA uPA PAI-1 NGF uPA
tissue-type plasminogen activator tPA
tPA uPA 10 OA
tPA
OA PBS OA
uPA PAI-1 NGF
TGF-B
tPA OA
TGF-B
A ng/g pEes B ng/g C nglg p=00t D palg p <0.01
15 1 1.2 £=0M 50 M 200 .
40 160
im 5(io.a L ;30 4 120
5 0.4 B2 T = 1w
— L ° “|_mim
PRES  DEG PRES  DEG PRES  DEG PRES  DEG

BI1. REIZOREACARBEETICHE L TERE ORI IEE 4 ER (PRES) L ZE 1458 (DEG)
MSEREHEEFIREL . PBS. 0.1% Trirton X-100 £H&PBS. 6M 4 7 =SV KiB&ERBLT
SEERETAL NI EFHE . LuminexIZT&RAFEEEIToTHHESNT=tPA(A) , uPA(B) , PAI-1
(C).NGF(D) D¥REZEROT=, VS7IIHMBNDEEE 1eH-YDHHEETT , HiHEHN
BEICEAIEDHS t REZALV =,
OA tPA
OA tPA
tPA
VEGF-A EGF FGF-1 FGF-2, TGF-b
Cheng SL, Calcif Tissue Int 1991; Cavallaro U, J Cell Biochem 2001
OA tPA
OA tPA
tPA

tPA
tPA
Reinhart WH, Experientia 1994 OA
OA tPA
OA 3

compression loading tPA



tPA OA tPA

tPA
OA
tPA
tPA tPA
tPA
tPA
Fukui N, Arthritis Rheum 2011 Tanaka N,
Arthritis Res Ther 2013
abp1 aVvB5
tPA
uPA
2 OA tPA
uPA TGF-B
A B
0.16 - 1.0
m I~ 038
(l-s 0.12 I G
< I $ 0.6
h 0.08 S
< < U :
S
E 0.04 . i_ @ 02
0.00 0.0
NT NT Fibronectin Vitronectin NT NT Fibronectin Vitronectin
Monolayers Alginate beads Monolayers Alginate beads

E2. OARAEI A SIFRERL-EN B M & VU ERELICKVEN B % BEE L THEE R E (Monolayers)
ET LD H—h E—XZER == RTEE(Alginate beads)IZkVHFFL -, BEEEIN-MRIZ
[FTSEAN-EMFREZANNT) . ERTBEESN-HERIEIRICELFE#(NT) D EMTh
27470349 F> (Fibronectin) . #ALMET74 T A IF 2 (Vitronectin) Z /0L =15 % ALV T
EEE Tl IEERMEH S24E5 CHIRZ EURL TRNAZ H#itH LcDNAZ & AL, gPCRERLNTR-
actinZ NEMZEELLTPA(A) BLUUPAB)DEBEEFRBELANILEZR . ZFEEFHRITHEL:,

3 uPA

tPA OA TGF-B
uPA  PAI-1 NGF
tPA uPA

OA Ostergaard M, Arthritis

Rheum 1997 OA tPA
PAI-1



OA

OA tPA
1/100 PAI-1
tPA  PAI-1

OA uPA PAI-1 NGF TGF-B

PAI-1 TGF-B

uPA TGF-B
TGF-B  uPA
Hamilton JA, Proc Natl Acas Sci USA 1991
TGF-B  uPA

OA TGF-B

TGF-B
Morales T, Arch Biochem Biophys 1991 TGF-B

Jenkins G, Int J Biochem Cell Biol 2008 OA
TGF-B
OA TGF-B
OA
PA
OA

tPA uPA
tPA



6 6 5 0

Oka S, Higuchi T, Furukawa H, Shimada K, Hashimoto A, Komiya A, Matsui T, Fukui N, Suematsu E, 12

Ohno S, Kono H, Katayama M, Nagaoka S, Migita K, Tohma S

Predisposition of HLA-DRB1*04:01/*15 heterozygous genotypes to Japanese mixed connective tissue 2022

disease.

Scientific Reports 9916
DOl

10.1038/s41598-022-14116-X .

Nishimoto H, Fukuta S, Fukui N, Sairyo K, Yamaguchi T 23

Characteristics of gene expression in frozen shoulder 2022

BMC Musculoskeletal Disorders 811
DOl

10.1186/s12891-022-05762-3.

Kadoguchi T, Shimada K, Fukui N, Tanaka N, Tsuno H, Shiozawa T, Fukao K, Nishitani-Yokoyama M, 23

Isoda K, Matsushita S, Yokoyama N, Daida H.

Accumulation of polyunsaturated fatty acid-derived metabolites in the sarcopenic muscle of 2023

aging mice

Geriatrics and Gerontology International 297-303
DOl

10.1111/9gi . 14561.

Oka S, Higuchi T, Furukawa H, Shimada K, Okamoto A, Hashimoto A, Komiya A, Saisho K, Yoshikawa 59

N, Katayama M, Matsui T, Fukui N, Migita K, Tohma S

Antibodies against serum anti-melanoma differentia-tion-associated gene 5 in rheumatoid 2023

arthritis patients with chronic lung diseases.

Medicina (Kaunas, Lithuania) 363

DOl
10.3390/medicina59020363.




Fukui N, Conaghan PG, Togo K, Ebata N, Abraham L, Jackson J, Berry M, Cappelleri JC, Pandit H. 23

Physician and patient perceptions of surgical procedures for osteoarthritis of the knee in the 2022
United States, Europe, and Japan: results of a real-world study

BMC Musculoskeletal Disorders 1065

DOl
10.1186/512891-022-05954-x.

Tanaka N, Tsuno H, Ohashi S, Iwasawa M, Furukawa H, Kato T, Fukui N. 22(1)

The attenuation of insulin-like growth factor signaling may be responsible for relative 2021
reduction in matrix synthesis in degenerated areas of osteoarthritic cartilage

BMC Musculoskelet Disord . 231

DOl
10.1186/s12891-021-04096-w.

19 3 1

MMP-1

35

2023

35

2023




37

2022

66

2022

JOSKAS-JOSSM 2022

2022

JOSKAS-JOSSM 2022

2022




34

2022

JOSKAS/J0SSM2021

2021

64

2020

63

2020




63

2020

35

2020

74

2020

12

JOSKAS

46

JOSSM

2020




TKA

KOOS

25

12 JOSKAS - 46 JOSSM

2020

Naoshi Fukui, Nobuho Tanaka, Ohashi Satoru,

Toshiyuki Tashiro, Yozo Katsuragawa

Synovial Changes in Early Knee OA

12 JOSKAS - 46 JOSSM

2020

33

2021

33

2021




Hirotaka Tsuno, Nobuho Tanaka, Satoru Ohashi, Mitsuyasu lwasawa, Toshihiro Matsui, Naoshi Fukui

A comprehensive proteomic analysis of the factors released from osteoarthritic cartilage by mechanical loading

23rd APLAR

2022

(FUKUI NAOSHI)

(10251258) (82710)




