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37—V - FVAEEREEFHW RIS L VRTFICE A
EBIRMBE DY A N A4V EEICET A5
— N T BA S B 54 DBt & DBAEIZ DV T —

SIRREREMESFERIFRE (B EEBBEIE)
® A il

RIS 7 <7 (theumatoid arthritis, RA) R 2L B ETAE 12349 2 A TR BIEH B 4T (total hip arthroplasty, THA)
B NTHEIEIB OFEE (osteolysis) 7 & U ALBEE DA (loosening) 12, ATLEEEEEILEHEINERYZFL Y
DRFPEEZEREEZZONTVE, Zhid, RUZFLIVHFEREYELT, 2077 — 2, SR R EE
PRIGL, A4 br A RBmERE LR L, WEHRSEE s A BB L HEENTVD. FRAICHT A THAD
MEE L LT, RUOBEREISER T2 FEMCER0BHREL T TR, BEIrSEBIIMBENRLI vy y—ul%
~ (interleukin, IL) -1 g, JEBRIEE T (tumor necrosis factor-o, TNF-a), IL6% EDF 4 4 Y OEESEIFLNE.
NOEDFA M A VTEBEEERICH L TOER L, BEOFEELCHEIEIZEDL 2 255 TR &, WEMIEOIEEILIC & 5 EEm
BOBEELHBZEPEHENTE. 22T, RAILK T2 THAROMADKEFE L LT, ZhETIRFENTELETs D
777, BHEFNRLEYEMBEOR) TF L YETIRT B RS T, IBEMEo ) TR L v T B BE
EVHIBELEDLIOTESZ WP EELL, B, HADELWALRMES TIHERER) ZF L VETENE WV E WS B
R b, EREMEICRE LK) ZF L R TOBRENEMT2 LA M1 ViBEL ERTAOTERVREELS. L
L, RV FLIRTFRELEN-OBEBRIIEEL TLIVHEOWCERAVPE LN TP o/, %2 TREIGE T,
ETIREMROBEE R Y 27 L ~ (high density polyethylene, HDP)iF %, RADIEIEMIAL L b iza5 -4 - Frodiza
BLTEET a7 -7y - FVABERETRL L, I, ZOFEEFRAY, FIIF LU NTOBREYEL T, %R
W SN BILL B, TNF-o 8 & OTL6 DI 2 ERMICIIE L. ZORE, 914 Mo 4 Y OlEE, #JxsL
URFOREREEICENT AEME R L. L1 30OEERR) ZF L N TFEARUBETRE L), 48BEZTR
WAL, R2EEERICIENBREEEEELROLDP 072, TNF e b EYZF L VR TFRAHAUBMTES LY, BbIZHD
L, 48HFMRICII R L AREL RO L o/, ILGEEIL, B T4L8, T2HMBEBACHMLE. D EOREDS,
A=Y FVAEREEERAVE ZE TIBEMREICR) I F L T EBMEE D o TR S A I ENTRETH L 2 &
PHO»ELY, /2, RARBEOTHAROMADFERND—0 L LT, v 707 7 — SR BWEMEZT Tk BB H
DIF LRI LTRIEERIL, ¥4 b h A P EEAZRT LV RBIFEERHREULRT EEZLO M.

Key words loosening, cytokines, collagen gel embedded culture method, high density
polyethylene

BPERE ) v v F (rheumatoid arthritis, RA) 202 T4 14 1% B 57

FEZ% EOEBIZE D RMEFEL (BIES LSS, ATRHE
B BN (total hip arthroplasty, THA) (345% TH B 7 G A
THY, R<HERLTE, HICRAICK 2 BREMEHHEGIZS
W, THAX, ME—PORAIRLZERETHLYD, LhLlE
DEHREDH ESPITHLICLHoT, AT L
7oA IRIE IR, TN S L THA A A T 2 N DR
EPREMLTELYS Zhid, BrA s PR OR,
TEIZ L2 NTHSOMALE) S & Ak M 2 BB
B EEZHNTWAA, STETIE, EETEMICRED %\

FR124 6 B 14 B, F124E8 B 4 HSH

Abbreviations . FCS, fetal calf serum ;

WZBWTH ATHEOMADTAET S L) kD 6 L
REMEE SR TETWEY,

A E U7 AT B OBEMES oS ITIz L2 8, Z
DM N T EIET R OBHER 2 Y RA a7 7 =¥
PEYEMIESTH L AR TH L EMEIRTWE O, 2,
ZOMEHIZIE, 4 ¥ -4 * 2 (interleukin, IL) -1 2, i
BEHSE F (tumor necrosis factor-a , TNF- ¢ ), IL-67% &0 A
P4 YR Py 7 RAAY 07075 F — ¥ (matrix
metalloproteinases, MMP) -1, MMP-2, MMP-3, MMP-9, =2
FHF—¥, TORAY IS Y Y Y E2HHIET B T L MR &

HDP, high density polyethylene; IL, interleukin; MMP, matrix

metalloproteinase; RA, rheumatoid arthritis; THA, total hip arthroplasty; TNF, tumor necrosis factor
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NTWBOY k) pErs, HEALESHOMADR
HeELTUTOL) BREFRESN TS, T2bb, AL
MEOBRICL - THE L ERNEEYELT, =707 7 —
Y, MR RYEMESRIG L, A A LR
EWERRHENDE. FLT, INLDHFA M A4 VIZENE
WSO B T L s, ATHESREICEERIRID
AT MARELD ETHLDTHLHPY, 2L COEET
i3, SOEEROFT, SRNT L) ATHHOMEE TS
BEYIF L OMHTY, BEFHICEELBEEEL DI LN
FEpRI T RIS EERE O h RS 2o TE
Twah, LaL, ®)ZF L s TdgEEozo, filaeo
BARRERIIAVA ZEFREETSH - 7292, 20720, K

JrF L TR ABREDOEVIESERET LI LERE
FiF- & G2 O N5 SERADMIL UL E L EZ T2,

—%, RAWHT 2 THAIZIE, RA B LA SIEBRED
OB T, WEIORESNBILL R, TNF-a €L T
IL67% EOEESERENTVEY, TNED0H A a1
BB ROFEAL RIS L, &5 IHBMROFEEL

5%, HEHBIECLMESTAI LA HREShTWwE®, 22
T, RAIZHT A THABROMADORFE & LT, EE» 5 &
N2FA M I A rOREBL, w7077 —JRRYEMBOR
VIF L P RTCHT B RIS TR, BEMRO R =+
LTI ARIB D Eh 20T R WH EEZ . 51T,

W RS ED S, BIEMBCRA LR ZF L M T O
FEAEMT 2 L, BELEEDOFA MM VBREDEATELD
TRV rEEZ . 22 CTRERTIE, BN BEELE

B, INF-a, IL-6DMRERILEME L7,
s L UFHE

1. BiEsmianRe

7 A1) ) < FE4 (American College of Rheumatology,
ACR) #4820 % i 72 4 RA B OB % A T B8 500 18 B A7 15 L 2R
WL FRELL7-iIE%, RPMI 164055 # (ICN Biomedicals,
Costa Mesa, USA) H7 |2 &, 10008145,/ 5C3 400, &L
LTHELL. SHILIOREETL I —EFTo72. KRIZ
RPMI 1640 % 1 50 ml {24+ L C 7 7 4" — £ (collagenase, Sigma
chemical, St. Louis, USA) 25 mg& 74 F VA7 LT — 4
(deoxyribonuclease, Sigma chemical) 7.5 mg # 5% L, £0.45
pmMDAYTL Y740 F— (3YRT, Hl) (B LEER
WEARE L, ZLTHELWIREBRREZRAL, 37CO
Tk — & = NAPCHEE L RATS LRI & €72, UG,
IR OMAE %27+ V5 T E, 10% I8 iMLiHE
(fetal calf serum, FCS) A ¥ RPMI 16404 % N 2 T 2R A M
L, 1200 [l#5,/43C104H, 2EBELEEE L. S50
W% TEATo /. PR, 10% FCS A Y RPMI 1640 553t % i
RT2EHML, e BEMIREI E L, ZowmEu
IRBRO—8 % P Sy 7N —T8f L, MEGHERIC TR
Brkor., 7L THEMNEREEEY o VH2D 1X10°02
GLE 3 BPAN

I. B®ERYILFL > (high density polyethylene, HDP) %

FOFRH
R ZF L T, EREERRNST R L hits g

hiz, R F L RTE, %E098g, /e ThY, ZOH
FRIFI5 5  m CEIMTHS (ML), BIIHKY ZFL >
WY %05 mTo8MEL, =FLod 3948 7 ARELE
L7212, RPMI 164085 % A W& 10 mlD R =5 L VB
WM EER L, SN EHEEERE (X1) &Lk ZORERED
B TF L BEB % RPMI 1640 55 CTHAFR L, 10F5EE (X
10), 100f5#EEE (X 100), 1000f%i#AE (X 1000) @R = F L
IR L 22,

M. a5-4> - FiLaiBkEEe

HYLF LV URTE, SBRHT & B BEISEREEL K
WOBHICEELTLED 0T, SEERD, RIS
SEMTE I EPPHEEBLY, F2C, WHEITOICEMNT
HENTAT=F - FVEBHMERELHCRARELT-
7z,

a5 =4y - FVAEEREEICIL, MEEERas -
7l (Cellmatrix) ¥3 % v b (HE 7 F > B a1k, KK &
MLz, H4012, Cellmatrix Type I - A¥8 ml & 515 HED
RPMI 1640 553t 1 ml 283 L & A%5 £ <IRA L, HE0T TR
AR I mlEmMzas—7ry - FUVEAERE L. ZOR
BVAT % 258 2 ml ® Chamber Slide 177380 (Nunc, Naperville,
USA) (205 ml ™24k LA, 394 - FVEEERTS
72842, Chamber Slide % 37 CT305RIME L, ER & L7,
R, IR &E BRI IEML R &, SRR (X D),
1045ERBE (X 10), 100f5HEE (X 100), 1000f&#EE (X 1000) ®
BREOR) TF L BB E I T - FIVREERIC

Fig. 1. Scanning electron micrographs of HDP particles. HDP
fine particles were provided by Sumitomo Seika Chemicals.
HDP fine particles were in the form of perfect spheres having
a size of 5to 20 x m. Original magnification, X 1000.
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Overlay medium

Synovial cells, HDP particles,

Collagen gel (Cell layer]

Collagen gel (Base layer)

Fig.2.  Schematic illustration of the collagen gel embedded
culture method. A collagen gel layer is formed in the bottom of
the well to create a base layer. A layer consisting of a mixture
of each concentration of HDP fine particles and synovial cells
is then formed over the base layer to create the cell layer. A
layered culture medium was prepared by adding RPM1164O
culture medium over the cell layer.

MAGHL 2255 X CRA LA, B EE T & SREDR
VIFL Y BBRENDIT -4 VY REBHEEER 11205 ml
TOMEL, TE%L:STC’C“SO&JVJD?ELTMEét“-’ffﬂﬂ’él@tL
SR, K IF L URFERAET, MRS

DHDODE LTz, 2F5—4 2 - PLOWHEE, RPMI 16405
WelmT2oEBL, ChZEBHEERE L, QSR Fo
7= (H2).

V. HE%&

WEMRIZLBR) ZFL Y RTF O Y AA % FEET 5 72
W, HEREZ T o/, 257 - PV AEERED 24 W EE,
Chamber Slide & ¥V HUH L, PBSTH L% FTAkE L,
10%KRL=) Uiz —BpRlY, YLRUHILEE L. e
%, WAHTHLT) &L CBVIRL, HEREEFT- 72,

V. ELISA

BEREEEPOTA P4V EFOREOEH % A<D 7~
¥, ELISAMEIZTHHT L7z, HIEls, Bk 12, 24, 48,
T2RFHERIZERALL, ELISAEEIZ& D, IL-1 3, TNF-«,IL-6 % il
L7z, WxEizid, ELISA¥ v b (R&D Systems, Minneapolis,
USA) ZHwW 7z, BREREEEAOYA P h 4 v OHETE
b:hfwz, VI IZ2 pl FOMA . 2RSS 0,

—MIZTA Py~ AMWL2 (N4 FF vy, HE) #Hv
f(ﬁiéﬂ, TEY - RVAF VP —BTIBBEN KL DE
Dou—FVHRERIESEk, SiRTURERES ¥ %,
RERTH®REL, 12/ - —NJ2300 (F ¥z - X% -
Trg-Fatl, ®E) %M T414 nm OWSEE CEHI L
AR

V. &EmBtSRe

MR DI IL-6 LRI & 2 B M e 2 1T o 7. K
DIF L YRFHRAL TV 2 W REE & 100 151 pE BE (X 100)
DR TF L 2 IEEHL % £ T Chamber Slide 20 & 77 1L % BUH
PBS T W & FEaikis L, 10%F =) Y HIZ—MiRT, b’JI/
BLUHlETEE LA, XIZ, 70%7 V3 -, 100% 7V
=, FYLUDNICE 4 2BRB LA FOHBT T4 0
YR EHEEL, TEYYEFF o RUFFL 57— BHEAEK
(avidin-] bmtm -peroxidase complex) {2 & A GaiE k1L gutn %
ABC = v | (Vector Laboratories, Burlingame, USA) % i\ T4F

o7 FTabh, WEIZLOEST T SHYE, TR VE
TEL, 0.3%@ELKFARTEINPBS Iz 205 RIHE L, iy
FHONEMEV T F > 5 — B e EE L. KT, 504
FRDIEHR ¥ ¥l (Dako, Glostrup, Denmark) % i35 T304
BIBUE &, JERRRMBUEEIME L. LT, 500FR0
<y Ak MIL6E / 70— F ViR (Biosource, Camarillo,
USA) #HiIRTISH RIS €72, kT, 50BHRO L ++
YR A - Y XA E, BRTISSBEG S, ABC
& (Vector Laboratories, Burlingame, USA) T 1 B[ f i &
eI, 0.03% EBRILAKEKEMA/202% 3,37 3 /R
¥ 415FRIE (diaminobenzidine tetrahydrochloride) (Sigma
Chemical Company) THRESEL. B, &40, 0.01
M®OPBS THRAISIESHEIZIT o7, KRWT, A2 FFLYrT
% < Badet U7tk BokEA LML,
%’fﬁ;ﬁ’]ﬁm&i

(ﬁl RIS BRRETER LA, IL-1 3, TNF-q,
I1-6 @%fr.ﬂﬁﬂi, BERNE — D8O HHE (repeated measure of
ANOVA) Z HWTHEL, RAPKy Z7FRAMELTY 2y 7
1 DEELBEE V7. &TOMEHLECH EAMEISERE
5% CHEEDHY & L7

24 &

I. HDPHF & BEMBEO IS — 4L - FiLaiBiksk
HES@BARIC LY, WEMBICARY 2L T2 ) A
FNTWAE I EAFHER SN (DS)‘ IR, ag—-5 -
TUEEEREIZ LY, BilEOR) 2L T b

EDREBEREIEETH D Z EAH L7,

I. RUIFL HWFRBEBERRICLZ Y hh1UEE

NEAE

1. IL-1 g ©%At

IL1 p OZEALIE, 12FF B IL IR RETY 1474 + 14.7 pg / ml,
FLUEME (X 1) B 127.3 + 14.3 pg/ml, 10F5ILE (X 10)
TP 117.2 £ 10.7 pg / ml, 100f5#A (X 100) BEEH 1143+
13.7 pg /' ml, 10005 (X 1000) &35 115.2 + 13.0 pg~ ml
T, SHEMICEEEIZED -7 (M4-A) . 24, 48, 720 %L
REWRFIN 12 NN BB, P39 425 £22.5 pg/ml, 427+21
pg/ml, 197.3+43.8 pg/ml, F:MEE (X 1) B, T
2056 + 409 pg ~ml, 1850 = 426 pg./ ml, 245.8 +51.5 pg./ ml,
1015 IREE (X 10) BEIE, “F31208 + 194 pg./ ml, 935+ 109
pg/ ml, 67.0+6.4 pg./ ml, 100F5iLEE (X 100) BEiE, FHy
917+ 124 pg ./ ml, 747 £55 pg./ ml, 61.1+3.7 pg./ ml,
1000 {5 BE (X 1000) BE1Z, FH667 +72 pg./ ml, 456+ 30
pg/ml, 262+3.0 pg/ ml &#R L7z 24, 48RO LIE
TR IRUEIERE (X 1) B, LOF5IMRE (X 10) HOMICHEELEER
Bz (p<0.05) (M4-4). ZNEDFERNPS, B TFL L HT

DREDS, HHEBEE (X 1) & 10MRE (X 10) s, REk
24, ASHFRABIZ BV IR [Hiwb‘%b&cLHén%IL-lﬂ 18 <
%), AFRERIEE A DS B 2 EATRENT.

2. TNF- ¢ ®ZAL

TNF-o OZbix, 128 M% IS BEETY 7.7 2.1 pg ./ m],
FLUEBIE (X 1) BF33.1 £ 129 pg /ml, 10F5HLRE (X 10) B
F1527.5+10.8 pg./ml, 100f&#E (X 100) BT 26.1+9.6
pg ./ ml, 100045 (X 1000) FEF25.24+9.8 pg/ mlT, 5
TS SR IZE, -2 (H4B). 24, 48, T2HFE#H & 4RIERY
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Fig.3. Pathological findings of the synovial cells that E 2000
phagocytosed HDP fine particles. The arrow heads denote AN
HDP fine particles that have been incorporated into synovial gﬁ 1500 -
cells. HE, X 400. Scale bar indicates 10 zm. ~
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Fig. 4. Concentration of cytokines in the overlay medium. Each
bar shows the X+SD. [], control; EH ,x1; B8 ,x10 ; B8, X
100 ; @@ ,<1000. (A) Dose response for IL-1 3 to increasing
HDP particle concentrations at 24 and 48 hr. (B) Dose

Fig.5. Immunohistochemical staining of the synovial cells

using anti-IL-6-positive antibody. Some anti-IL-6-positive
synovial cells are visible (A). Numerous anti-IL-6-positive
synovial cells are visible. HDP particles are shown denoted by
arrow heads in the field (B). Scale bar indicates 100 s.m.

response for TNF- ¢ to increasing HDP particle concentrations
at 24 hr . (C) Dose response for IL-6 to increasing HDP particle
concentrations at 72 hr. *P<0.05 vs control group, by
repeated measure ANOVA
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CENTNIERES, FH433+137 pg./ml, 265+ 85 pg.”
ml, 11147 pg./ml, FHERE (X 1) B, FH935+ 196
pg/ml, 745+268 pg,/ml, 28.0=%113 pg./ ml, 10{EikeE
(X10) B, FH9811+230 pg/ml, 51.2+22.9 pg ./ ml,
26.1+10.0 pg /' ml, 10065i&8 (X 100) BEid, #9793 + 188
pg/ml, 55.8+21.0 pg/ ml, 285=+10.5 pg./ ml, 1000&i%
B (X 1000) ##43, 3724 =185 pg ./ ml, 59.5 + 22.5 pg.~ ml,
481202 pg./ml LR L7z, 24 O BBEE L KMl
(X1) HOMICHEEEZED7 0<0.05) (F4B). Zhs0EE
RPL, HEEWICEEZ2RD 20, ¥ ZFL U H#F0
RENEEREE (X1) DHEITThHorodS, 24 BRI EEM
Fad OB ENBTINF-o 12, FRBEREERNTSH 7.

3. IL6ZE4L

IL6 DFEALIZ, 12RMHAITATERRE, HMEIREE (X 1) B, 1018
BEE (X 10) B, 1004588 (X 100) B, 1000585 (X 1000)
BEOBRHMBALUTCHo 72 (M4-C). 24, 48, 72HeMIf L%
B Zh2hat BRE, F906+01ng/ml, 19+2ng/
ml, 23*2ng,/ml, EEBREF (X1) B3, FH04+£01ng/
ml, 82+5ng/ml, 128+28ng./ml, 104ZRE (X 10) BEiZ,
F#04+£03ng/ ml, 70+6ng./ml, 104+12ng/ml, 100
FEEE (X 100) BfiX, F#04+0.2ng,/ml, 40%8 ng,/ml,
83+ 4 ng./ml, 100045 & (X 1000) BEix, FH0.5+0.1
ng/ml, 256 ng./ml, 54+ 9 ng/ml LB L7, 48, 72
RRMIROXEERE & HHREE (X 1) B, 1045 iEE (X 10) B, 100
ERE (X 100) B, 1000fFRE (X 1000) HOMICEEE4
D7z p<0.05) (H4-C). TRHDEENL, KVZF LT
ORENFE 2 BITY, 48, T2REM% L BEABA T SRS R
BIL61E, HHBREERTEBVH 5D Z EIRENT:

I. fEdscsia

L00f5RE (X 100) HOR Y TF L > BBl RS L g
M (R5-A) 12, MEBEOREMMEMS (D5B) (Bl TH
LRI D% ORBEMBIRIL A THRE S ATV

% =

RARE IR 12 & ) RS SE L (BB E R84S,
THARIRS ZEDTELWERFEL R TVE. 203 b,
RABZOEMEMIBARIII0NA S 17 BRRED A, TEAH
BN OO ADLEEIMGICERE LS. BB SR
FHEBIDAEL LT, THAIZ, M—hORTR %L EESE
THhbH. LLed b THARER T 2 126w, —#8of > 7
IV MEBICEEBSEL, ARSI U B ERAS
HEENBL o TELYY, LR MEEICN T 2 THA
BOMAOREFRIE Mulroy 532X 5 LB 10% L E S h
Twa%, —h, RALBITA2THABRDOMA DR EERE L,
Severt 522 X MITFH TAEOBYHAE T % L SHEETH
BERESNTN S,

ALRREEHOMAL, 12750 FOBTICEVLE LY
PEEAERR, 4TIV MEBEBOBTELZY, 20E
HELT, EFF LAY MEESRORMSP, HEICLZAT
MEORBNGEE £V ) EENENRERSELOREY, L
2L, 22 MEATHAOEGIMENT 51200 T, £&kh
FMRHAERI LA TS PEABICE L ZBRIUE &1
Bl o lnBREFXBBIRD LN, TAIMAIIOEHD S
EFELPIE Lo TEL, ZOXBBEREIIE, BLAY b

HTERRLARWERBCY I/ 07 7 — S £t Lws
ﬁﬁﬁﬁﬁLthkﬁ%éhfﬁhm,%@tbkl&%ﬁ
GM&H,ﬂtxybﬁwwﬁﬁ@%th%ﬁ%ﬁEEﬁa
BEEALNBL IR0, Zhe DEENS, £y
PR LW ATRBESEFBEREShTER. 22495, 2hTy
ERROR A DE U BEFIARAHESNAZ L LS AT
BREOBBEMETHLEREFIERE LTEbR, T30
FeoO—L - 2)TFVERRF 5 VASEOLBRT AR
VRISEZBEL T, TOL) XBERGEEELLLEL LN
22 TSR LT, ATRMSOBBE CH548) 5L
WH%ﬁ%@ﬁKE§&EEﬁ%§okwiﬁ%%m”mh
TRELZEOD, KRR OO IR X TE . ShIE, By <
FLYRTFEECRERI A Y 75> e BEBE OBRIT
ATBL, BRROBEMBANEEIL S NEERAIEST LA TR
REOWANEL S, LWwIbDTHDE, 2L THETIE, &
BEFIVORVIFLO VS MEALELBRY 5L Y
HFPRYBISZEIERI LR TV EEEEhL L3 thaT
ESAR

BT, ZOXEBERGEICIEREBSTET 2079, 2o
AL, EEMHOMBREZRY AR ra 7 r—U%
RYEMIATM L2z TH 039D, w2 sit s
PR L 2N BT L MESRTVE D, 252
ZORBMHBR I, FA MM Ve v s As T
7+ —¥ (matrix metalloproteinases, MMP) SFEfET 5 & #
Eh Tw b O Yokohama' it , MMP-1 (tissue
collagenase), MMP-2 (gelatinase A), MMP-3 (stromelysin-1),
MMP-9 (gelatinase B) B F#HT 5 LMELTE Y, T/, Kim
&4 Chiba & *?1%, IL-1 B, TNF-a, IL-6R35 % +— ¥,
TURS TGy I VE2HEETHERELTWE, Zhbit
WINLBERINEFET L4 A b A A VLB ZEWETH
D, BEBIIHMETHLEILNTVEDY, F1L1 818,
BEAROEELICEER BB ML ERILE T (osteoclast -
activating factor) D—2TH 5%, ThoDEEN S, ATHR
BETREICE L 2 BHEBL ATRES OMADREORE L L
TUTOL ZHFRBENRTHE, Thbb, ATRESE
B OBELAR)LFLURTFRRLE LEYICHL
T, vo7077—7, BEFERCRYEMRBIREL, 44
M4y REREEPRERE TS, Thoik ) EABOK
BHllaAERILE N, BIEBAEI ) AT AL LS
ETBHDOTHAPY, BfE, AITHHOMAIIENT, ¥4
FAA Y DRERE L ZDMERIEA = XA OREHEER S
nTnz,

=7, RADKBISIHIEG N 2 THADMA I BWT, X
DL MEAPRESNTEL, Fhit, RABKE A7 D
A FHOERICL 2 BHEBEPORBICIA T, BE,S
ENBILLE, TNF-a FLTIL6 % EHFBEELEEL+EO LN
IRTHAE®, ZhooHA gy IEREBEAHICN L CER
L, BEOCEE{LCHBEICEb>TwA., Z0BSII+— 172
Y EMIN, RACBU ZBERANBEICOBEL5LT
Wh, ELIZIhLDFA AL IR, B LA S ICHE
HROEMEILIC L 2 HEHRBEOREL 55 2 L2 I ATY
2%, ZZT, RAICHT A2 THAKROMADHEFE & LT, RARE
BrOHEBENZHFAL IS4 0%, CRECIREShTAL
Tou7 7= Y RBRYEMBOFRY) ZFL L HTFICHT AR

s
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PIrti <, Wﬁmmwfvl%byﬁ%’“Té% b b
LOTR BV LEZ -, , HADIE L v N LIRBEE T
@%$u:%v/u+a#§w V) RRIRAE R G, B HEAER
CIRE LR nF L R OBEIEINT 2 L REE LiFRo
YA M HAVEEL LR THEDTE LV EEL. L LE
b, RJIFLVRTFIMERESR D, BREOH B ML L
EBRDEAD o 7. %’@¢%%@u,@ﬁwmz£01+v
VHFEDREEEL TR TA2ERRATMILL, FICRES
BRIR)IF LT EOREGRERICL HEEE LFEFROIL
g, TNF-a, IL-6 DRI ERE L7z
FFEBRAOHIIOVTTH 5725, Maloney gl i
X ABRETIEBRERNOREEZ KRBT 200TER, L#
ELTnBE500, HisDRTOMBIITT 2 RS2 J0d
BIEDBERHICHREL b 704 RGN R ENTER, &
BHTICOWTE, BREAREIBESTHLI L2, a8 ),
ya—h, F¥r, 59 EERTEEHNE L OWMETD
90—, R EATRBESOMADERE LTEELD
D, RYZFLIHTEER SN TVEADD SEET L
Ehy, B)ZFL T LMIEOREGERBEROBRE I %
WA sz BRI L BRI, R TR L T OBEN
ERELDEVADBERICRELTLE Y, BEEMBICTEE
fili 5 2 LEAHMMIZEEL WA S THotz, #0700, BHET
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Synovial Cell Response to High Density Polyethylene Particles in vitro - Analysis by Collagen Gel Embedded
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Abstract

The involvement of polyethylene particles produced from the artificial joints is thought to be an important factor in
periprosthetic osteolysis and loosening following THA for treatment of RA. This is presumed to occur by means of a
mechanism involving the reaction of macrophages, fibroblasts and foreign body giant cells to the presence of particles
resulting in the release of cytokines such as IL-1 3, TNF- ¢ and IL-6, that lead to activation of osteoclasts. Therefore, we
proposed the hypothesis that the mechanism of loosening following THA with respect to RA not only involves the reaction of
macrophages, fibroblasts and foreign body giant cells to particles that has been discussed in previous studies, but also a
mechanism involving the reaction of synovial cells to particles. Moreover, since clinical results have been obtained indicating
that there are high levels of particles in the hip joints exhibiting marked loosening, we also proposed the hypothesis that as the
concentration of particles mixed with synovial cells increases, there is also a corresponding increase in cytokine concentration.
However, due to the low specific gravity of polyethylene particles, it has not been possible to obtain a satisfactory
experimental system since these particles end up being suspended in culture medium. Thus in this study, we first established a
collagen gel embedded culture method in which floating HDP particles were cocultured in the collagen gel with synovial cells.
Moreover, the concentrations of IL-1 B, TNF- ¢ and IL-6 released into the culture medium were measured over time while
changing the concentration of particles. As a result, the concentration of each cytokine tended to change dependently with the
concentration of particles. The concentration of IL-1 3 and TNF- « reached a maximum at 24 hours after mixing with
particles, decreased after 48 hours and there were no significant differences with a control group after 72 hours. The
concentration of IL-6 demonstrated a delayed increase, rising gradually at 48 and 72 hours after mixing. On the basis of these
results, the use of the collagen gel embedded culture method was clearly shown to be able to allow synovial cells to react to
particles with good reproducibility. In addition, it was also suggested that, not only macrophages and foreign body giant
cells, but also a pathway that promotes the production of cytokines by causing synovial cells to react to particles, plays an
important role as one of the causes of loosening following THA in RA patients.




