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& : [Af) A disintegrins and metalloproteinase(ADAM) family V& 21 4
NFEESINTH Y, Osteoarthritis(OA)  Rheumatoid Arthritis(RA) DiFEE
WCEBREGENH D ENSN o TE, INET OA MEFIZEEL Z8EFiS
BiRH 2D DD, OA BIEMM-CHMMETMIRICEE Y D& TRV, 4lE, {F
AL &S & SRHESERIE T D ADAM-10 FEBR T & T DREftT =17 - 2.

[J5ik] DiEEE (NLFEE OA BEOBIRKRMEFMNE £ RIEM cytokine(TNF-
) THIE I Western blotting ZjifT L, ADAM-10 BB OZEMREF L7, 2) NL
MiFn=29) & OA BF(n=16)M{EH D ADAM-10 {#E % ELISA {KIZTHIE L
7z 3)NL B & OA T OB L 0 72 EERs 28 U - 3 ALK & 1R IRARHE 2 I T |
7 ADAM-10 FEH Z s ie ik TRt L 7z,

(K5 3R]11) OAMEMIE+F D ADAM-10IENLBIZH L TERBIZEETH 272, (579
+84pg/mL and 97 =26, respectively, P<0.05) Z #UZ4EE - 5] - BMI - &l
HEOFRICEEEREIAA A, 51T OA MIETORBEA L AN
Kellgren-Lawrence grading scales(K-L) CIaiAETT 95 S N3 2 HEMICH
ofeht, KTHD gradelV TIHIHFLEED LI FITHE L TEWEMIZSH -
7z 2) OA BIEEHETFMAIZB W T, TNF- aflli#iz & D Western blotting %17

of& A, ML D H ADAM-10 REANEETH o /. 3)IGhALE -



BRHESFHIAE E i, E¥ELDH OA TADAM-10 REBHETH o /=,

[#i7%) ADAMI0 % OA BEDMIF EB/IITHNT, EHFLAKLTERE
WL TWaBZEMHMALZ. Z3Ud OA T3 LT ADAM-10 7S RAEH B bETT
CHEESLTHWAIEZREL TS, /2. ADAM-10 1L TNF- o #lI T THEIK
MBI RHEZROTHBD. ADAM-10 BRI cytokine IZ L > THEEZN
TWBIEERLTND, ZNS5DHRIL. OA & ADAM-10 & DBFEIEAYS <
v A OHEHEPRERARICEE QBRI ZH TWSL I EZRLTWS, F1&,
ADAM-10 ZiHlId 5 Z &R HRNIE, OA ORIEDHETT DML 17 B nfpE ik

bARERENTZ,
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IGHBISE (0A) WA TOELZSHDOTHD, BHHTREORELEERED
UEFD >V, BREOREIZL > THESFSNTNS Y. OA . i #
He, . BEETR EOKREDHN S H 50 SHEEOEENRERCEErI2 %
BlER T, REFEMIZ, OA OREMIRIIWIEHLL (synovial tissues ;STs)
PEAMOTI/OT7 =P THSD, ZFUE tumor necrosis factor alpha (TNF-)
interleukin-1p 72 E DY "I A 0T EH A P EEET B SO,

A disintegrin and metalloproteinase (ADAM) IZHII@EEITHE & 7%y 282
FRESELBEZESTNS MY, ADAM-10 {Z ADAM 77 3 1) —D—D
THO, Ba 2RO shedding KT & L THEI< 9, ZHIIKIEDEORE.
TUNF—RIEDL I aflic OELE O 7O ACEH5%EMH 0 518,
fractalkine/CX3CL1 * CXCL16 73 & D RAEM: 3 5 WL I E 7 £ RHER T O &N
EHREmE SOV OB LICEERBREEZONTWD P, ZNETOM
0T ADAM-10 IZBSEI) U F RA) IHEL TR ERESNTND 2, L

MLTRMNS, OA BIRHETO ADAM-10 B EHEIZIZ I N TW iR, 4



ElHNHINE, OA & ADAM-10 QREEME EFORBIZDONT, OA BF LIE0A

BHOAMERE - HZAWTRE L.

OA DI A LIEBIH 4 B & 5T Lz B0 S W ICIRIR L 7z, OA B
HRTERBEHEINTND Kellgren-Laurence grading scale (K-LY*¥ %\,
gradell-IV IZBT B2 HDODHITREL. 16 ETHYD., TOME QAL L=,
IEREBIT, AT BRI 2 B AR GIRRAT & 51T L 72 B 5 S ERE L
Too 29 BETHD., ZOWEI OB E L, TN O L 7 B
1. SRR OIRAT O DI R E L,
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HRAAEZEMIR L, R L F iR S 3R U RBICHE L @D, S EEL 724
fEld. 10%FBS/RPMIL640 55l T six-well plate (BD Bioscience #:&) & AWT, %
well IZ 1X10°/ml & LT 37CTIHE#EL L, —BrlIiEZE free & L7205, TNF-a
(R&D Systems #3807 THIE &7 - 7=,

Western blotting



24 FFRE TNF-o (20 ng/m) TR S N=/Ml@Z A WzD0545 NI 2 L.
4 37X 77 Y3 EEV Pierce bicinchoninic acid protein assay (Pierce #L41) % A W THIE L
. [FREDEBEEIZ 25 X DIZFAEI U /=, Western blotting & 2N FE T L RBRICER Ik
% Laemmli {JEIZHE U THEfT L7z . FLTH /82 % semi-dry transblotting
apparatus(Bio-Rad #t#H)Z=FH L TN O —ZARITEE L=, 70Ov M3
ADAMI0 IZXT % Abcam LB DK ZFEHA L e, ¥ 2NNV BOWRET 5728
iZ. P-actin 2 W THESR L /2 (Sigma-Aldrich #59).

ELISA

OA BH L ha—I)VHOmMIEF D ADAMI0 JBE L MyBiosource $LE D F v
FEAWTZOMIIVEDITEIE U7z 2 BT 7.8pg/ml A1 5 500pg/ml & L
B/AMRHE 1.95pg/ml TH o7z,

S LA S B RAT

IR SR 2 AW TEREREL, ENAFF—EEEER L TRE
Uz, WBIEHAR S SMEFAIIZ200 M7 N TEEL . RINVFFTF—F
%3%H,0, TSI T 0y &7 Uiz, BIRHERIZPBSIZS% goat serum &20% % AT
ICTIMM oy F 270, 7Oy F > Z Ny 7 7 —IZrabbit anti-human
ADAM-10 antibody (Abcam#:#) 25 ug/ml& N X T4C T—HRE L. ERLE

AT RIFPBSTH.S L. EFF i E N/ goat anti-rabbit antibody % 20012



TRUIEBDIZELTITCTIONRE L., TDH, AN FFL U EZHNWTHR
BENTT L7z,

et MR

P<0.05ZFEBEDH D & L. HEHHATIdMann~Whitney testz L =,

AREG. BARZESH AERHRETIHRZICETIREZERTRASH

TWS(RPEE1674)

TER
RAIEMED A B A1 2 DRBEIT L D IBIEARHE S EIZ 31T S ADAM-102VE R & 11
% /n % Western blottng Z iifT L 72, EH L X)L TOADAM-10FEH L, JEFIEDOH

D & H#E L T TNF-oflli T O \IBHRHESF IS RiZ& Mo 72 (Figure 1).

OABE ENLEDOADAM-10RI L~V ZELISAIEIZ THIE L 7. OAERE (n=16)
DADAM-10FEBUI . NLEE (n=29) - B U THEICHMETH o7z (579+ 84 pg/ml
and 97 + 26 pg/ml, Figure 2A), K-LAMEIB LI (n=9) TDADAMI0FEBIZK-L
SEIV 0 = NEDDBEEITEMN -7 (728 £ 100 pg/ml and 387 + 104 pg/ml,
respectively, Figure 2B). BBE DORHEIZEE L TidTablel DE YD TH D, FEifp - HH -

BMIZ#EFICHBE M 280 0 n o 72 (tablel),



OA (n = 16)

Healthy controls (n = 29)

Age 78.6+9.8 722474
Females (%) 14 (88%) 25 (86%)
BMI 24032 229+£28

K-L (IVIIVIV) (1/8/7)

of patient characteristics (mean £+ SD)

Table 1. Summary

REHBFENEAT 21T o /2. ADAM-10VLIBIEHIE « SRHESEAm A Iz BT,

FAETEY A B I A 2 OEEI L D BEOEIR S N7z, ADAM-10BH: Ol EIZoA

BN TR I N (Figure 3Aand B)e & 5 IZOAWBERMEIE MG R

LTWS I EAphol

HE

(Figure 3C and D),
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ADAM-10 BEEMEHETICES L TS Z L& REBLTWS, ADAM-10 5
B, FEE - MR - BMI OB IZIEIARBE Lz o7z, BIREEW I &2, OA MiiF
TO ADAM-10 FEH L X)X KL 53 TD grade I B LN HLIZE D o 7248, grade
VIZRDEARITESZ>TNS T EAHBA Lz, ZORERIL, WIEORED
OA FIHi~FHIBRIZHRBMN T L ZRB L TS, KL grade IV DEEIT/2 5
& RIEL O HEESBEMNBEO DI EER LN ER E IR B7201C
FREMETT2HDEBEAEND, LLEDI E LD, ADAM-10 i3 OA #WHi~rh
HOBBREERE VKRB TRDEAZINS Z LAVRRE N,

OA VIR TE ORISR BN T H 2708, L OBRFENEFEL, T hUw
AAZNTOFT—ERADAM DL DR T UA RN MIT—FENEE L
TW3, FEOMFAT. HIVHAL, OA BIEMHEIHIE & B IEMIEIZ ADAM-10
BELSFERLTWDIEEZWLEMNI Lz, 2O &I, OA T ADAM-10 AREIE
A TELE SN TS L2/RR L, MiEH O ADAM-10 13 Zn 5 Ol
DEWEHL TWEHDEHZ D, ADAM & 0A EDBFRIEIC DOV TIE, MES
2% OA & RA Tlk ADAM-10 @ RNA EiZIFIFEDLSANERELTVE P, —
B DNONELEIOME T, EHEEEERIZEL L T oA BEMEDIED T
ADAM-10 BENE M o T L &2WE L2 SEmbbiid OA BIMAEICH

WT, ADAM-10 BRER L TNWBZ E&R LN, X SITBEBRHEIHEO L



IV TEBIZHRIEREDFEN EDL S ITHE L TNINERTTT 272017, OAH
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ADAM-10 13 OA MEBIZHRB L THY., ZNREFEMEIZIDDEEICERBRLT

W/, F/z, WBEHEBICSRTEL TWWe, X 512 TNF-o FlE T THEBEALRIC 5

EREZEDZ. COAOHFTHRIEDIRNEH X SNDHAD S PHIZNTT

ADAM-10 I ERBEL TWa DIz LT, KHIZIZ ADAM-10 OFERBEIZE A

LTWe, INEDFEHRIE. OAITHBNT ADAM-10 DEEM,ZRLTHD,
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Figure 1.

ADAM-10 expression at the protein level was elevated in TNF-a-stimulated FLSs

compared with unstimulated FLSs.
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Figure 2.

ADAM-10 is expressed in the serum of OA patients. [Solid line and dotted line show



the mean concentration of ADAM-10 in the serum. A) Serum of OA patients contained
more ADAM-10 than the serum of controls (mean + SEM: 579 + 84 pg/ml and 97 + 26
pg/ml, respectively, p < 0.05). B) ADAM-10 expression in K-L scales Il and III was

significantly higher than that in K-L scale IV (728 £+ 100 pg/ml and 387 + 104 pg/ml,

respectively, p < 0.05)] (n = number of patients)

Figure 3.
ADAM-10 is expressed in OA STs and FLSs. [(A and B) Cryosections were stained for
ADAM-10. Representative photomicrographs of synovial tissue (ST) samples from OA

patients. (A) ADAMI0 expression in ST lining cells. (B) Rabbit IgG as the negative



control. Original magnification, x100. (C and D) Cultured OA FLS were stained for

ADAM-10 (C) or rabbit IgG as the negative control (D)] Original magnification, x400

A disintegrin and metalloprotease-10 is expressed in the synovial tissues of patients with
osteoarthritis
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'Department of Orthopedics, Showa University School of Medicine, *Division of
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Abstract

Background: A disintegrin and metalloprotease family proteins (ADAMs) are involved

in numerous inflammatory conditions. We have previously shown that ADAM-10 is



overexpressed in rheumatoid arthritis (RA). However, the role of ADAM-10
inflammation associated with osteoarthritis (OA) is still unclear.

Materials and Methods: ADAM-10 in tumor necrosis factor-a (TNF-a)-treated OA FLS
was measured using western blotting. ADAM-10 in OA and healthy control serum was
measured using enzyme-linked immunosorbent assay (ELISA). ADAM-10 in OA
synovial tissues (ST) and fibroblast-like synoviocytes (FLS) were detected using
immunohistochemistry.

Results: ADAM-10 expression was significantly higher in the serum of OA patients than
in the serum of controls (579 + 84 pg/ml and 97 + 26 pg/ml, respectively). In addition,
the expression of ADAM-10 in Kellgren—Lawrence grading scale (K-L scale) 1l and 111
in the serum of QA patients was significantly higher than that in K-L scale [V. ADAM-10
was expressed in OA ST lining cells and fibroblast-like synoviocytes (FLSs). Hence,
ADAM-10 was overexpressed in tumor necrosis factor alpha-stimulated OA FLSs
compared with untreated FLSs.

Conclusion: These data indicate that ADAM-10 plays a role in inflammatory changes in
OA and suggest that targeting ADAM-10 provides a method for decreasing

inflammation.
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