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BIEREET ) v F REMFEFOPLIIR
25— L HERICOWTOFE

BRKFEFEWERIS LWL (B FH 500
M R X A

(FBFI634F 9 A30H Z4f)

FERFRIIR G % /MR HI%] U 72 enzyme-linked immunosorbent assay (ELISA) ¥ %W T,
PEBEET Y 7 < # (rheumatoid arthritis, RA) BEMBEHOF I 25 — 7 L Hitk4BEL . 25108
HRERAOHIA D 7+ Y HEE2HEAEL T, CORBORENEZ C DLW TR 22 7.
ELISA Bic20nTid, & FMOEFD 186 OF 5 R F v 7 RE~OFEBGRNERE 2H1E¥+ 2 7 iz,
L00%BED ERRRIE L 7 0 v %> /AL LTERATS 2 &, b b #50RSL LI AR T 2 - &,
B &V Costar plate EF 23 Z LR PORBEEMA T, BREMEDE W ELISA 5T L. 20 5%
ERVI6HID RA BEMFEFOMNE 5 -7 VA REL L 25, 15.6%2BHETH 7. —
B, BREDELDA TV AHIMaS—FohikizchoBEMERCEL S, o7, £/, B b
TillEa 7 —7 U HAERENER, =T b)Y, YYUBa5—F oL b RIRGEETRLE. -7
FRHRINBI 7S HFEOEBLE b —72BBL T3 b D L EE sz, —%, RA BEK
BITIEST 1% e ERCHIB 1 5 — 7 > Hifk o8l 57z 03, osteoarthritis (OA) BESREE A TR
Rohkdotz. fillMas—5 v Hifbe RA O stage, class & DEEEMEIZD SN h 57228,
IMEEAE & FUokfli & ORI ZHEEMRD 51, Kk RA OFBMCEEL T 2 TEESEE S 1
7z. &7z, double filtration plasmapheresis I & 2 Fifkl it —BMICERTH 243, Bz b7 -7
BEIRDA 2T LA EER L /2.

Key words enzyme-linked immunosorbent assay, rheumatoid arthritis,
anti-type II collagen antibody, normal rabbit serum, double
filtration plasmapheresis.

b b ORI ) v~ F (rheumatoid arthritis,

bromide (CB) -peptide 11 = B8 &4 =4 HLE

RA) »HOAERBEEZONDI L > TAL
Wht, ZOEDHFCEL TRRZES LT L. L
ML, IBFE, RBOERATHANBa> -4 20 %
ZY P YR BB EINLRRE TS LI
D RA LU SREDOBEL, Thbbas—
TYHBRP NEREENLZ LS, WhhicllBa
7Y rOEHBHRL L COTEEESEEs LS L >
KRkotz, 512 Terato 5%F, 35—+ L AR
FEX VA EMAW, I®2 5 —4 >0 cyanogen

(arthritogenic epitopes) 2EEL, #OPEIE, =
Y, wUR, Fub, UyESIZIEE NIHED
METHAREESE TR UL, 20 L3512, B F
VORI SE P RACEBVT S, HEHELLTO
N2 57T 28008 E >, & bl
ROH 2 T — 5 L itk R ERHIE T B 5 ko R
WRELENT, REWC—HLERBRASATLA
VW, bbb, BERMBMBERE, 594447
Ty AW HmR RS, 2 S I EERREE

Abbreviations: B I, bovine type I collagen; BII, bovine type II collagen ; CII, chick
type II collagen; CB, cyanogen bromide ; CRP, c-reactive protein; DFP, double filtration
plasmaphersis; ELISA, enzyme-linked immunosorbent asaay; ESR, erythrocyte
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enzyme-linked immunosorbent assay (ELISA)'™® %
FESDOERoLFERICEY, £ IR OTEOK
EARASH TR, LorL, WFROFEIZBWLT
Y IMFHOFAEMAMEL Z & &, bl RicIEERR
RIEHEOZ &2 EHh S, PIEBERLHEOERYE
RELT, IEFC LI D T mn% << B s h
3. —7, Terato » W EERRMES ELISA ikiC
BUIAERENRIEO 7ay +» 7ElE LTHWS Z
kD, B MEROH 2 T~ kR RN
FIBATRETH 2 LG L 7.

22T, BERERRRMEE 70y 2> ZFle L
TRz ELISA {EIX DWW T OEBMET 21T\, X
SR 2N 75T RA BEMEPDORT 5 —
FUREMEHEL, RA KB AHIBIS -5
HAROBRNBER - DLW TEE L.

HEB L UHFE

I. RABHEMF

ERABEEAR B CBBERR O R CAREED
3%, RA 96fEH (early 104, probable 4 ff,
definite 39, classical 43%) X b MEESBEL , F
BET-20CTHRELL. £/, MEETHEE» T
L7z RA BE10GIc D &, 7 MFERHEERI®OMm
e FBICRELRAV.

ML LT, BESHIZBEDCS b, B H B
REEROZOBEAL0FIZ D 2 MELHEELE V.

I. as—-4>

=V hUBLIUE PIBaF -4 > (chick typell
collagen, CII # X ¢* human typell collagen, HII)
Ex— A FURATERT, P it s h-ES
BHW. &7, t M 1825 —%> (human type I
collagen, HI) &, 25 —% »EfifES (2 X /3
14, /) L0EAL.

37— ik dmg/ml 7% 3 k52, 0.05M BEER
KA'CT, ZBRRHERE, —20°ClEMBLEEL
.

. ELISA AL —}

MERUA—H—DRE 3 LUTFOZMEED 7L — b
RV, FHRARICOBRAR VBRESC D 2R
.

1. NuncUII (Polystyrene %) (Nunc, Roskilde,
Danemark)

2 . Falcon 3910 ( Polystyrene #!) ( Becton
Dickinson, Oxnard, USA)
3. Costar 2797 (Polyvinyl chloride #i) (Cos-
tar, Cambridge, USA)
V., E¥ERBME
62°C, 20573EEN{LALEE % 13 ¥ T L 7z nomal rabbit
serum (NRS) (per-Freeze®®) i1, Biologicals #+
(Rogers, Ark., USA) X DAL, k0 Tris Rt
NaCl # REBEHELZ 0.1M, 0.15M &2 £ 512
Bz, 6NHCI T pH8.0 wHb¥ TRV (BEIL
NRS).
V. #ik b IgG #HifE
NROFOF—EERBY S IRV FoHE b 1gG
(Fc % £®) #{41x Cappel Lab. (Olganon
Teknika, Willson, USA) ?3201-0122% 173201-0121
ROV
VI. BERE
0-phenylenediamine (OPD) i Sigma #-#¢ (St
Louis, USA) #f w7, 0.1IM 7z > & & 0.2M
Na,HPO, & 5w H,O »fAEANIC1 1 1 2, %
5L OIREL, ZOFEBIC OPD #50.05%, H,
0: 280.018% &% 5 X >¥5EL, ELISA MEEEE
EL7z.
VI, mEHEmEnfE
ELISA T Terato 5 QA > THIEL %
BAT—TFVBWIE S pg/ml LB k544
B0.40 ) »ERIREW, pH 7.5, THFL, 20D 100
#1 % ELISA v —bOEY T MIziNL, 4°CT—
BEBRBL v —brE2a—tLiz. L —FRIERAE
H1120.05% Tween 20 # &4 B AHEW (saline-
Tween) TEREL, 1001 OEMEIL NRS 20z, =
BIZTIOOWMBLZ (Fr— | OFIAE) . knT
saline-Tween THE®S L ELISA i2fivi-.
b MMEIEEE NRS CEESMESICERL, 20
100, 1 %#FI4LEE L 72 ELISA 7L — M2iiz , BBz
T2REKE &R, R T, saline-Tween TE#
%, 0.1M Tris-HCl &%, pH8.0, (25% NRS
LU 0.15M NaCl # &) T2000i85 KWL <o+ >
I — BT XL b gG 2NA /. BHICT 28
MEIGH:, BE saline-Tween T7ZL — b %53 ¥%
%, OPD ¥&¥8 100x 1 /0%, FBWC T 1 BERGa
¥, FEEBEIWC 501 © 2.5 N H,SO, 2z, Kis

sedimentation rate; H I, human type I collagen; HII, human typell collagen; KSCN,
potassium thiocyanate; NRS, normal rabbit serum; OA, osteoarthritis; OD, optical
density ; OPD, o-phenylenediamine; RA, rheumatoid arthritis.
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PEIEL:. RBOBEEIA -t F v oA oD
74 b A=~ Type MTP 22 (Zzu+#, Z) #»
BT, 492nm 2B} 3 optical density (OD) %l
EL.

Vil. 1> ey s HE

FEOBBREYEET L0, BXODIF—5 I
$34reEvayEBBETo. BEMERAVE
EyvarBas—yr 0ug/ml %8 LEEL NRS
WSMEICERL, R TNAKEL, BT, Lkl
7z ELISA i THERBRICHIE L 2.

50%00 L4 vy arE2Rd LR TE LY
EL, ThUTORZBELHEL L.

X. #FREOVIEIS -4 ol

ATKRMEEERMERITL 780 RA BF L 7
#lo OA BE, iz 2 fIOBEED i W RER BT E
FREOHSHELH IV Y TEYYL, 0.1M
Tris-HCl &8, pH7.5, TIE¥EHRLL. KWL T,
Z0Of 500mg 2HEEWML, 2fEE (W/V) ©03M

potassium thiocyanate (KSCN) # & ¢ [ 304E8EE %
Nz, FBT1REERL THEREICES Lk
ERH L. WMERE 0.2um 074 LY — TS
L, 277 E0fbVB ¥ 2BRELLE, &
B2 0.1M Tris-HCI #B&E¥ pH 7.5 (0.15M NadCl,
0.05% azide 2 &%) WEHL T, KSCN *kEL,
AR E T4 CTREL L. Z O Fiidkib
Eix, 0.1M Tris-HCl &%, pH 7.5 (0.15M
NaCl, 0.05% Tween 20) T1 : 255 1 @ 10I0%&R
L., ELISA JRick DBIEL:. ZOFBZ LD 8®E
KEWRELHEOBEINEE 92.849.1%Th -
7.

X. Mm¥Esifs

FTNT7 4 b=y arEmy— KM8500 (275
v, KIR) 2 AT, double filtration plasmaphe-
resis (DFP) ™ %10f> RA BEIZH{TL 7. DFP
W2 B R, FHLTSBRMITL, MITAI®ROMm
L, MTRHCER L -8 % - 200CCHGREL,

2.0
ey 1
1.5¢
fa)
O 1.0} |
0.5
0 e ] —l ]
N F C N F C N F C N F C
B lank N R S Normal R A
ELISA plates

Fig. 1.

Hydrophobic absorption of serum IgG components on the plastic surfaces
of commercially available ELISA plates.
normal control and from a normal rabbit dilutied to 1

Sera from a patient with RA, a
10 with 0.1M

Tris-HCI buffer, pH 7.5, containing 0.15M NaCl were added to the wells of

Nunc, Falcon or Costar ELISA plate in 100z | aliquots.

IgGs adsorbed on

plastic surfaces were determined by peroxidase-conjugated goat anti-human IgG
(Fc specific) antibodies as described in text.
N, Nunc UII (polystyrene) ; F, Falcon 3910 (polystyrene); C, Costar Serocluster

U (polyvinyl 1 chloride).




EHEHREES Y v BEOR IS -7 L HG% 945

fla7—7 YHEE% ELISA #E2BOTHEL
BEE27A4L5—13 EVA4A v, FE 100ml/
M, 1 HzZ#sE 2500ml £ L7,

X . #EHEMRE

2 E DB B L CERAHTICIE, Pearson T+
s (r) 2RkO—REBRKE KD, HEGEKD
BEMOBEIZtIIck 7. p<0.0542F&EE L
Iz,

154 ##

I. & bE IgG » ELISA 7L — b ~DEE

£ ELISA L — b~ t b 1gG SO IERF R
WEIZDE, FEOBEIZRL T ELISA Fic# U T#l
EL. T¥%bb, NRS, EEAKRY RA B&Mi5%
0.1M Tris-HCl #&#&#, pH8.0 (&0.15M NaCl) &
W0%er2 X 2HFRL, 20 1001 % ELISA 7L —
Moz, ERC2EMERIGE L. ROT, ¥ ¥
IgG L b AXFISERT R0 F v ¥ —CEH Y FHE
b IgG A% 0.1M Tris-HCl #B&E#® (0.15M
NaCl 18 0.05% Tween20) (Tris-Tween) 720005
FRLUALD 100p] 0%, BRT2HBHEEGE,

OPD &Mz, ZoREEkE L (K1).

ZDHER, Nunc v — i NRS, E®% AR U
RABEMEFD RCHEAZHIBEL TR I L
WaerTh-7. THIZRL T, BU polystyrene HY
® Falcon v — ki NRS RUEEAMBESR D
IgG RADBRE T Z < b3 T, RA MEHD 1gG @
AOERFCREBEENT VB I ENREN, 21,
Costar @ polyvinyl chloride 8 7L — b w3 D
&R L TH, Nunc & Falcon & IRy kEaE
EHLCTWL., UMEkDZ em»s, ELISA 7L — t
DEFIFBRE2EATL2EELRRFTHL L LB I,
RA MEBFIZHERHALLELT, i) PS5 RFy
JIHERBENCEE T2 [gC HABB S W I L ib
Motz

II. RaFX—FHHe b Ig6 Hiko@EiR

B NRSZE b [gG D79 R F v 7 EFH~ADOR
ERLEFIE L THGWAME, ~oFy y—piEmgs—
FifkiE NRS 100 [gG L RXRIEE# B L2 I L Hdh
BEHTHD. ZITEHMBLELT, RoFyy—
PEBRY X RO Fohe b 1gG (Fc BEM)
HIZDWT, TOREMSHEL .

«b» Goat

20( «a» Rabbit 20’_ Lol Ao
| ¥
——
.
5 S
. 1.0F 1.0
(@]
— [ —
Blank NRS Normal RA Blank NRS Normal RA
Serum  Groups

Fig.2. Demonstration of no crossreactivity of rabbit anti-human IgG with
normal rabbit serum used as a blocking agent in this ELISA system. The
diluted sera described in Fig. 1 was added to Nunc plate and the IgG adsorbed
on the plastic plate were determined by peroxidase-conjugated rabbit (a) or
goat (b) anti-human IgG (Fc specific) as described in Fig. 1.
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FEEEHEIAR L 72 £ BB, Nunc 7L — b2 NRS, E

BEARYU RA MELRE S, B oHAIZ2000EEFR
LTRWR (H2a,b). @Miifkebe rIgG L &K
Bl —FA, PEahLITeL, YFEROYAIE
NRS #0 IgG ORI RGHEERL 2D WL
T, VY FEEOHEIEZ 272 NRS LK ®
¥, 20O OD B 77V 7L B ah o7,

M. ~aF¥—vERHITFHe b IgG (Fe) #i1

FOFMEXRNOKRT

BoHGOREBESRET 2720, NRS, EEA
KU RA MF#FIRL 72 & BB ICHES S &7 Costar
KU Falcon v — b #HORF L. E2HMER
Tris-Tween T1000~16000fZ &R L, D 10041
EHEVINICNZ, ERT2EBBARL SO,
OPD %Mz F@EHt# L= (F3a, b).

Z D#ER, Costar BT Falcon @ 7°v — + D&z
FEOZEG R, BEREOBENTLIZLY RA b
EEAMBELEHEZRLE. UL, 100EHRT
& Costar v — b TWL BNy 2 750 v FENE
CR3BEANRLGN, BELERT 2 L 200055

1.0 @ Costar

\M‘

ol
1 2

- . -
4 16
x107H

REEE L REL (H3a, b).

IV. NRS (2t 5k bIiF IgG o ELISA 7L —}

~DREBEREHR

b ~MERO [gG B0 ELISA 7L — b AD
BHRE KT 5 NRS OEEMREAHAL: RAR
FEMEFHAORE L. RA BEMBRBLOBED
#fE NRS (0~100%) <TI0 HRL, 20
1001 % Nunc, Falcon & Costar 7L — b+ iz
Z, BERT2HMBELL. RLTRoFy¥F—viE
Bryorxiie b IgG Hilk Q00EER) £imi, s»
CERT2HMERGSY, 87— MIERELLE b
IgG BxHBELE (K4). Z0HER, wTFho7
V—FZBWLTY, NRS QEEWHEFL, £+ 1gG
DT ATy 7 REANOREIZEHHEES NN, L
ML, NRS BE 1~50%Tlxt b 1gG ORERFI
F43 Tk { ,Terato 5 DHEL T3 Tk < ,100%
BEDO NRS BLETH S Z L2 EFEENLE. L
L, 100%#ED NRS Tt FMEZ10ZICHFERL 2
BETYH, Nunc v — b Tldt + IgG 0BF & » 5k
ENEHLN, Ny s TS5 RELIDLERCRL

_ «b» Falcon
[ ]
o
- -8 . | - . W—
1 2 4 8 16
(x107%

Concentration of Anti—human IgG

Fig. 3. Effect of dilution rate of peroxidase-conjugated rabbit anti-human IgG on
the assay sensitivity. The diluted sera described in Fig. 1 were added to
Costar (a) and Falcon (b) plate and the IgG bound to the plastic were
determined by peroxidase-conjugated rabbit anti-human IgG serially diluted to

1 :1000~1 16000 with Tris-Tween.

serum ; M, nomal rabbit serum.

@® ., RA serum; A, nomal control
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0 “ 1 10 50 100(%)
Concentration of NRS

Fig. 4. Blocking effect of NRS on hydrophobic
adsorption of human IgGs onto the plastic
surface of ELISA plates. Serum from a
patient with RA was diluted to 1 : 10 with
0.1M Tris-HCI buffer, pH 7.5, containing
0.15M NaCl and various concentrations of
NRS. The diluent was added to ELISA
plates in 1004 1 aliquot and reacted for 2 hr
at room temperature. The amount of IgGs
adsorbed on the surfaced was determined by
ELISA using peroxidase-conjugated rabbit
anti-human IgG (Fc¢) as described in text.

A, Nunc UII (polystyrene); B, Falcon 3910
(polystyrene); @ , Costar Serocluster U
(polyvinyl chloride).

1.0r

Reciprocals of serum dilution

Fig.5. dilution effect of human sera on anti-
typell collagen antibody titers.

A, RA serum/Nunc UIl; A, Normal serum/
Nunc Ull; @, RA serum/Falcon 3910; O,
Nomal serum/Falcon 3910.

OD fErEEa .

V. &+ MF0OFREROKE

RA BHEMFERIEEALBE LD ELISA 71— b
D7Z7AFy 7RECRET S 1gG RAEHNEBIZ
FnuZlr, ZOREHIEICIZI00%BEOBEHL
NRS BB R I LS E TCORNERL D H#HRE L
7o, L& L, ELISA 3%RiIZB 2EBREV KRG % B
L, BENCIEZAET 20010k, BEOBOR
TEROUREELZRF LRI HEESND.
£27T, RA BEMB*REAL: TERITRE0%
IgG WMEBEEEDHE LE W Nune Fr—1r &, BHEL
Falcon v — bt 2BV L (H5). 20HEE,
RA BHEME #100%EEt NRS T4065 L1 E i ]
Fhif, Falcon v — b Tidk b 1gG D RE ILES
TEHETCME e . AEOERL, Nunc 7

L
A

1.0k o
a]
o

0.1F [ ]

]
0.01 . ”

80 40 20 10 5 2.5
Reciprocals of serum dilution (%107

Fig.6. Comparison of the sensitivity for the
assay of collagen antibodies in three different
ELISA plates. Serum from a patient with RA
were assayed for the antibody titers using HII
(closed simbols) or CII (open simbols)-coated
ELISA plates.

A&A, Nunc Ull; @&QO, Costar Serocluster
U; BB, Falcon 3910. ‘
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ODnNoNE

<b>
0.16

0.14t

NORMAL

0.12
0.101
0.08}
0.06

B g

ODHI

0.04}
0.02¢
Ok ----- e

den

-0.02 - ‘ : ~ : : : '
-0.04 -0.02 0 002 0.04 006 008 010 012 014 0.16

O.D.NONE

Fig.7. Regression analysis of the titers against uncoated, H I- or HIl-coated
plastic surface in ELISA for normal sera. One hundred normal sera diluted
to 1 . 50 with buffered NRS were reacted with uncoated (NONE) HI- or
HII-coated wells of Costar polyvinyl chloride microtiter plates as described in
Fig. 4. Relationships between titers NONE and titers HI (a) and between
titers NONE and titers HII (b) were shown by regression lines.

(@) Y=0.973X+0.013 (r =0.931, p<0.01) (b) Y=0.916X +0.023 (r =0.881,
p<0.01)
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L— b THEDHONLH, ZOBERI60EL EOF
WHLETHo 1. BFRICERAME TR L -
£, Falcon Tt 5% L, Nunc TIZ40ELLEOFER
fEHET IgG OBRFRIERTE2BER TGS .

VI. ELISA 7L — b OB ED LS

=7 VB aZ—7y (CI) 2#RELEHLE
RELIA=7AFVLOMEL2AY, ZEDO AL —
NHEBEELE L. 207 —bw, HII £1:
i Cll #5ug/ml = — L, RA ¥ % E&t
NRS 25~800fF Iz %R L TR 2. £72, BHE
Ry Fome b 1gG Fikss v [gG &+t R
EiE%RLEDOT, b IgC HIEDHEE L AW
2000fFH ML THW: (K6). 20HR, Nunc &
Costar 7L — b TIZ, £ I RA [3& 13 25~800f% 5 R
#HET, HIl 8L Cll icxd 5 OD {EixEHEES
AL, BECRAELERRD s RM o, ZhiC

L Falcon 7L — b TIXHT 2 Fi2tb~T, OD {#id
#1/3Th-7:. T¥H&bbH, Nunc & Costar 7L — b
e b IgG OBRBREICERZEREIHL2 b0, IH
AT CORERICITIELALENRVL LD LR
&hi-. —7%, Falcon 7LV — MidET 2 FickbR T, &
b IgG ATHELNBaS—F Y OBRBEEHEL L
B esBHohEzol.

VIl. B4 DMBEDNEAL B/ 75> il

E¥AMFEL004) %2 Fwv»T, Costar v — bt 2V
TS OERRNRIGICL BNy 2 757> FOES
BEORS2>EDHBEI DL TRE L. E¥AME
TRCEFEL NRS C50f5CARL, AEOEICHR~
7 ELISA %2 X D BIFE L 7-. £, Costar L — b
Wik, HI 73 HO 2a—-r L bR, HURE
BzHWY Y BEEROAEMA T bODEEE%
Ao, zh®zhicxd 3 OD € (ODni, ODHi,

Table 1. Incidence of antibodies HI, CI, B, HI and B in sera from patients

with rheumatoid arthritis.

Case| ESR Optical Density at 492nm
No (2H)
HI (%) Cll (%) Bl (%) HI (%) Bl (%)
6 116 .707 100 .723 83 .794 57 .301 19 119 0
10 38 172100 .019 .039 —.029 —.015
23 125 .091 116 0 .106 100 071 —.013
24 26 .194 100 —.049 .057 —.039 .089
26 109 .162 100 .065 .102 100 —.036 —.079
29 94 172 92 447 T1 .621 51 —.017 —.008
38 84 .186 66 .087 139 76 .021 —.014
42 93 —.008 —.016 J113 100 —.024 -.027
47 33 .295 100 .330 53 .016 .025 .046
48 54 .096 .030 .031 .004 .114 86
49 75 L1550 92 .0863 L1333 84  —.023 —.015
51 70 .041 .025 .408 86 011 .256 100
58 132 .568 59 .639 100 .380 85 —.026 —.119
65 6 .230 69 —.015 .768 97 .014 915 95
73 120 .543 95 .436 51 .643 92 .024 —.011
T4 126 .908 94 .725 68 970 73 .045 —.013
89 141 .031 114 75 .008 —.003 .021
90 115 .293 100 .096 .240 52 .056 .043
92 130 1.115 100 1.203 78 .941 84 .014 .009
93 167 .099 .020 .011 .010 184 72
94 149 L1581 100 .054 .168 93 .028 .026

RA sera diluted to 1 : 50 with buffered NRS were assayed for antibodies against
HI.CH, BO, HI and B1 by ELISA as described in text. Sera showing OD values
higher than 0.1 were -subjected to inhibition test using corresponding antigen. (%):

Inhibition percent
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ODNONE) (B L7:#ER (K73, b), EREDFY
+ SD f#k ODNoNE=0.0180+0.0337, ODur=
0.0305+0.0352, ODHI=0.0390%0.0350T&X D
OD EixEicm L7 Z & < ODNoNeE & ODwi,
ODNONE & ODun, ODHi & ODuu i3 & < fEBEREMR 1
$30.931 (p<0.01), 0.881 (p<0.01), ¥ & 1¥0.958
(p<0.01) THEELZHMEEzRLL. T4bB,
ELISA B 22 0MED /Sy 7 777 >~ F{EE,
mEhD 1gG RAD T AF v 7 RE~DHFRH
WEZLDIEMHEnERS. BRZBE, £
R OR T S -y vkl RHET 35S, L
OMmMBRELON Ny 27 777 Y FER2EZ 5720,
BrOMBROET T 7EPERICHEST S Z &
BETCHLIEVHeb LT,

ViI. RA BEMEROHIB S —4 HEMokE

BRI DOWT

RA BEmEEHIco &, @, e (H-), =
7Y (C—), 7¥ (bovine, B—) ® I BLUIAE
aAZ—F T 5%, Costar vV — %k [
WT,NRS%#7ay % 7/#lt 3% ELISAKICLD
HELE. RRDTS v I7EEZELIWEERLE
RUT. BEEE (OD {#) 2501 2B L, &85
CHADERELERT L DA YEEyaryT A
b RTW, 0% EA e By 3 2RI RREERYE
L¥ELS. FORKE, HII, CII, ¥ & U bovine
type II collagen (BII) 239 2 RA BEDOHMEBE
Fix&x 15/96 (15.6%), 8/96 (8.3%). 15/96

1.2
1.1}t
1.0t
0.9}
0.8}
0.7}
0.6}
0.5}
0.4}
0.3¢
0.2 °

0.1 L L v

O.D.HII

(15.6%) T, BT i=®tL Tix, 4/96 (4.2%) Th-
2. Lo L, HI o6 7 28 eflEEcos-7:.
RA BE o4 HI HikBE15814, 6 #lix CII,
BI ofiZiwwbBHERL, &5 BU BT,
FT LD 64, CI ZiBEEERTLOEBLIAT
Hote. Tabb, i HII SUEBELH T D134

(86.7%) #%, CII, BIl 3 Z0OME B 2R
L, BEIET S - S F LOMKERFE 0K
FHANTWVD I LAEES /. BRIREICIE, HIT,
CII, BIl wB % s8I id, Mk, creactive
protein (CRP) D 7L L7z definite~classical RA #
#% ¢, —7%, HII, Bl wEBHE2RT 6 I HX,
early RA DEFITH -7z,

—%, FEBEFC BT, RA O stage, class &
OEENYREBEFREIHE L EER RS, L
L, ¥t HII HEBEA T, Jidkil e M@ (2 FE
) Loz, r=0.506 (p<0.05) DOHEFE»ED
B, ¥ HII ks RA OWEEMECBES L Twa 2
EnftgEan (K8).

X. REREOHRUM T —4 U HidniGHER

RA 781XY, ERUAHETRERADO I H
WL, ELISA #FEick pfllEL 7 (FR2). RABHET
Bk 4 51 (57.1%) «BEMEHFEEE L (OD fH0.241~
6.602). —7F, MBELTTHOERKBEMERE
r, 2 BloBEEED 2 KRB RERE T B OBIEIE
BrAY, ABOFETHELZY, BEREKER
ol

0 20 40 60

ESR

80 100 120 140 160

(mmy2h)

Fig.8. Correlation between antibody titers to HII and ESR values in RA

patients.

Y =0.00322X +0.164 (r =0.506, p<0.05)
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Table2. Incidence of antibodies against HI
on cartilage from patients with rheu-
matoid arthritis, osteoarthritis and from

normal controls.

Diagnosis stage class O.D.HI
RA i i 0.011
RA i Il 0.451
RA Il V 6.602
RA v I\ 0.458
RA il m 0
RA v v 0.241
RA I m 0.020
OA 0.007
OA 0
0OA 0
OA 0
OA 0.009
0A 0
OA 0

Normal 0.027
Normal 0

OD values more than 0.1 were positive.
OA, osteoarthritis; RA, rheumatoid ar-

thritis.

2 [ 6 weeks

gﬁ s

X . DFP K47 BEMFE & HEE P ik

DFP W4T D RA BELHD 5 & classical RA @
3BIDABTERETHD, 20 1413 HII, CII,
BIl iz, 1f0id HIl & B &z, 85 1fllE BI 0&
R LHUERBHTH > 7. DFP HfTaI% o mE 0
il 2 LEBET 5 &, HETH T AR 13 4930 % I
L, M2 OHEDIX, ZOIBHEEATHE. L
L, MG 3 ~ 4 B TROME wEmL T
#Y, DFP TR —BE2HAOBREITE S, 8
BERORBIC > T, mAfEMOMEIZES >
hiem»odz. —F4 CH, BI i3, MM, #Ed b,
BIZRE— DR BEERL (B9, b, c). 7z, #kd
SEDLN TV 3 MBEENERET —FHICRET 2D
D, RCbOL>TRINTYYFEEXEL, BUE
fCEAERL Tz, BREEZY, BEEROBED
WEEHLL00, FHLLOTRE I 72,

] %

E MOBEFRORINE D 5 — 5 kBT 235451
COBEHL RENTHWS. LML, RABITS
BHERIZ0.3~B% L, MEBLLI->TELLEL 2
9 g, RA BEMEFOREOBRMCEL T
b, TBIZ—-7 DA BEENTDHE LT IHRED
£, I, I, I, W25 —-5 >y RTEN L TR
THHEEFL TR L THREY S H2. S5E
BLANBEIS -5 icntd 2 &M, *EES

[{~]

waste

waste

sera

fr—t
-

2

4

6 Bweeks ‘4 5 B weeks

Time-course of the plasmapheresis

Fig.9. Time-course of the serum levels of antibodies against HII, CII, BII and
BI in three RA patients (a, b, ¢) before and after treatment of double
filtration plasmapheresis.
®& O, HII (waste, serum); B& O, CII (waste, serum); A& A, BIl (waste,
serum); * &, B I (waste, serum).
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S—FrENTAEMEDEL, T, BELE
DR ER L LTINS -5 ENELES
N3 EOHEHHD, RA BB HIBIZF—7
CHEORENER R > FBLEE>TL V.

SETHEANLT— 7 —OT B, FEOH
EYAFLADRBWIITITRL, TRTCORER IS E
NaERENLRECERT 2 LE2 . TITRE
WE s N NRS 2GRN RICOMIER & L TRY
7z ELISA B0 ERW 2R £21To7z. ZOFER, &
FTRARTCRAE L, FFRENET 2 BERECER
FLEBREOBHRIED 5 -5 Y HEOHEEZ
BYT2Ie0TER. Tabb, £ FOWERD
IgG ©7 5 AF v 7 RE~DIERHRARE & v ¥l
FOZLEREOBE TSIy 2L, BEOEL
Costar 7V — b 2FEAL, EXOMBIGCiz/Ny
7759 FEFELLELSIK 2T, HFBERNK
S%131ZkE L 7z ELISA &35l L 7z,

ZOAEIEY, RA BEMBRDLS.6%CHII
F—s vt ARENTESRO o, 012 Cl
a7—7 U TIE8.3%, BIIad—s vicn L
TE15.6%DBEERE2RFELE. LaL, HI 73
Tz E-o < BhonT, EROZLLDEEY L X
BRolHmRENEBONT. £, RA BEMETOH
HII fifkix, CII, BII 2723 FOWMHE £ B XRIGHE
ERT IS, ERLVEYDa -7 HEIKE
FUTHSDERSTWA LI, EFES IR
S—YrRFLOBEBRZLEBRREZERL T3
bOLHEREENhZ. Thbb, RAOHRECIZNIRE D
S—FUORRL LT RESEES L T2 EEE
B, SHROFEOHKENEFIN D .

BREREYIZIE RA O stage R class HilIB a5 -4
YR L OERBFRIEZED s ok, Mmik: D
FERERED NS Z E» s, FFiEH RA ORED—
DELT, TOEHEICESEL TH2AREELEZ S
3. —4h, B double filtration plasmaphere-
SITHOFEPEI OV TRBE N TV S, SEOH
ETH, —FNL2AEOBREXIZATRETH 228, R
blzo TRFBMOEEIZA% L, bLIIBEas -~
VHAEWERO—-D &z H5Nhb % 5, DFP dsh#E
BRERECZ VBTV EREINS.

MUEDRR, -0 RACBWTIEaS -5 w8
Hohik: LTAL»ORAWNEZELEL T 2 A4
MR E . L L, FlEOBERIZ S FHEL
L DELL B2, ZOEEAEL T, ELISA &
B2 EBERHRICE2ToBRET 2.0, B 25065
DEeHRTZHE0DY, JIBRESTRSTH S

ZemEzonD. —F, BECE T PUAREERL
oW Th, BEIRF, v RbbBRELEDY L2
D &3 R RFEEET ISR TFEOE S E
BEOESLHBETEE. T42bb, IBa7-7 i3
THEEOREEBESTHY, BHRFMCELE SN
HARHEEmCERs L, MBEPCEZO—HL»
WHLTZAWZEREZOh, ZOZLid, RAE
FEOHBONLU LIRS -7 v HEOEESR
Stz & ® Jasin 5OHET Lo bHEE I, SHO
BELMETHSE. 2T, R/ EBEHITRLS
2%, RA KU osteoarthritis (OA) BEECE LicHik
MEETIHEPERE L. TOER, ZLrk
RA DA CHENCRFEMCRBECHESEEL
THWBZEePEe LD, LHOEREI/HTIE
BrBD oI, #oT, SBET 774 75 RAR
FEOMHRERBEORIE 25— VHAEOBEE,
IR & OB, 1gG @ subclass, 1B —%
VAFEORBIC bR E, FLAMET
BUENHD. FRCL-T, RAKBITA1IAD
=7 OHECHE L L TOREEM, X 53R
a7 —7 rHEOBEEEAIC BT ARERNESES &
SIALHICTEEbDEEZD.

= E

RAEMEOE W ELISA &2 REIL, 20HEIC
b, RA BEMBEFORNBEI S -7 U HELHEER
AEOHEEZEEL, RA KT AHIBMas—»
RAEORRMEZRERELL.

1. ELISA &3t MOFFOFGEAMECAH SN
AIEEREMNRICE, Fxe bERD IgG 7T A
Fv 7 REANOHBFENLZRBC LB, RUZD
REZRXT7AT Y 7OMETELLELD LMW
Sinkiol:.

2. FEERRMNKICIE, v FMEOI L & BRE
mEzse b+ 1gG BREO 7oy x>y 7/Hle LTHVS
ZEREVtABRETEL I LT LR 5T

3. 7oy Fr/EIE LTI0%EED NRS 2
vV, b MIOEESUME L CERT 2 2 bk 0 EBRY
Hia -7 s E T E .

4. FIERSv—1 LTk, BEOES LIEEAE
WRIGEDEZ 6, Costar 7“L— P EL T3 2
EMEHS ML 5T

5. FEIEEEH, 96§l RA BEMBEFROHE
FIEBSLICI IS - HESHEL ER,
RA AKEN e VI oS — 7 >~ ik,
15.6%ICRWHaE T,
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6. EMIBas—FrirwdaPikizE-7< R
peNT, EROBELRER->LHERENESNT.

7. e b8 77 o HEBELELX, =7
), vyBas -7 Ly RXARGHEERL, &
BRI -7 HFLOEBHFEZEHZL T3
AHEHE MR E NI,

8. BT —7 vHifkil RABRBREIC b
57. 1% DEETRD s h, FEsBETIREDKRER
REEEBL CHBAEENRE S .

9. MERTHEETIE, —FICHEOREIZTTEE
THHH, RPCEMHFEHEoEEERsnd, b
L LEH A SERE LTE—RNEREEEL T L
TAERS, BKEFER, RA KE>THROLZVWROD
rHERIh.

E- | 53

MERZDICHIY, KIEESL, HRM2EBY L1k
BN ESIRICERE 2 2 HWBERLET. 270, BEE S
HEREEE & L, BERERERIE SR BT 7 AT A
WEIZE, EEEE, SRR E £ Lo — 1 SIS
FFFEBELCLE DS LET. 8512, BELS
M E, HREEBRD £ LASRAYEFRE —REEEE
KRB ICEMHB L & 7. HEFERRE DL T B E
W& & U7 SIRKRE P A4 S S M AN 50 308 1 VR BB
LET. &/, ARFTCELCHBIE, izl
RERRFEFHER AR ST RL B -t EL M
R EFET.

BB, KRXOBREO—ET, F70ETEE KB BK
ENFEE (1988EAHRE), HREIHARY v~ 735£ (1988
EAE) wBVwTHRRL:.

X [

1) Miller,E.J.: Isolation and chracterization of
é collagen from chick cartilage containing three
identical chains. Biochemistry, 10, 1652-1659
(1971).

2) Trentham, D. E., Townes, A. S. & Kang,
A. H.: Autoimmunity to type II collagen: An
experimental model of arthritis. J. Exp. Mid,,
146, 857-868 (1977).

3) Terato, K., Hashida, R., Miyamoto, K.,
Molimoto, T., Kato, Y., Kobayashi, S., Tajima,
T., Otake, S., Hori, H. & Nagai, Y.: Histologica-
1, immunological and biochemical studies on type
I collagen-induced arthritis in rats. Biomed.
Res., 3, 495-505 (1982).

4) Courtenary, J. S., Dollman, M. J., Dayan,
A. D., Martin, A. & Mosedale, B. : Immunization
against heterologous type II collagen induced

arthritis in mice. Nature, 283, 666-669 (1980).

5) Wooley, P. H., Luthra, H. W., Stuart, J. M.
& David, C. S.: Type II collagen-induced arthritis
in mice. I. Major histocompatibility complex (Ir
region) linkage and antibody correlates. J. Exp.
Med., 154, 688-700 (1981).

6) Stuart, J. M. & Kang, A. H.: Editorial:
Monkeying around with collagen autoimmunity
and arthritis. Lab. Invest., 54, 1-3 (1986).

7) Cremer, M. A., Townes, A. S. & Kang, A.
H.: Collagen-induced arthritis in rodents. A review
of clinical, histological and immunological featu-
res. The Rhyumach, 24, 45-46 (1984).

8) Stuart, J. M., Townes, A. S. & Kang, A.
H.: The role of collagen autoimmunity in animal
models and human disease. J. Invst. Dermatol.,
79, 121-127 (1982).

9) Terato, K., Hasty, K. A., Cremer, M. A.,
Stuart, J. M., Towns, A. S. & Kang, A. H.:
Collagen-induced arthritis in mice: Localization of
an arthritogenic determinant to a fragment of the
type II collagen molecule. J. Exp. Med., 162,
637-646 (1985).

10) Michaeli, D. & Fudenberz, H. H.: The
incidence and antigenic specificity of antibodies
against denature human collagen in rheumatoid
arthritis. Clin. Immunol. Immunopathol., 2, 153-159
(1974).

11) Andripoulos, N. A., Mestecky, J., Miller, E.
J. & Bradley, E. L.: Antibodies to native and
denatured collagens in sera of patients with
rheumatoid arthritis. Arthritis. Rheum., 19, 613-617
(1976).

12) Mentel, J., Steffen, C., Kolart, C., Kojer,
M. & Smolen, J.: Demonstration of anticollagen
antibodies in rheumatoid arthritis synovial fluids
by C*radioimmunoassay. Arthritis’ Rheum., 21,
243-248 (1978).

13) Clague, R. B. & Moore, L. J.: IgG and IgM
antibody to native Type II collagen in rheumatoid
arthritis serum and synovial fluid. Evidence for
the presence of Collagen-Anticollagen Immune
Complex in synovial fluid. Arthritis Rheum., 27,
1370-1377 (1984).

14) Stuart, J. M., Huffstutter, E. H., Townes,
A.S. & Kang, A. H.: Incidence and specificity of



954 Lic]

antibodies to type I, II, LIV and V collagen in
rheumatoid arthritis and other rheumatic diseases
as meseured by #l-radioimmunoassay. Arthritis
Rheum., 26, 832-840 (1983).

15) Beard, H. K., Ryvar, R., Shingle, J. &
Greenbury, C. L. : Anticollagen antibodies in sera
from rheumatoid arthritis patients. J. Clin. Patho-
1., 33, 1077-1081 (1980).

16) Ebringer, R. w., Rook, G., Swan, G. J. &
Bottazzog, F.: Autoantibodies to cartilage and
type II collagen in relapsing polychondritis and
other rheumatic diseases. Ann. Rheum. Dis., 40,
473-479 (1981).

17) Gosslau, B. & Barrach, H. J.: Enzyme-link-
ed immunosorbent microassay for quantification
of specific antibodies to collagen type I, II, IIL J.
Immunol. Methods., 29, 71-77 (1979).

18) Watson, W. C., Cremer, M. A., Wooley,
P.H & Townes, A. S.: Assessment of the
potential pathogenicity of type II collagen autoa-
ntibodies in patients with rheumatoid arthritis:
Evidence of restricted IgG 3 subclass expression
and activation of complement C 5 to C ba.
Arthritis Rheum., 29, 1316-1321 (1986).

19) Terato, K., Shimozuru, Y., Hasty, K. A,
Cremer, M. A., Stuart, J. M., Townes, A. S. &
Kang, A. H.: Localization of an arthritogenic

epitope to a fragment of the type II collagen
molecule. Jap. J. Inflammation, 6, 351-356 (1986).
20) Agishi, T. & Kaneko, I.: Double filtration
plasmapheresis. Trans. Amer. Soc. Artif. Int,
Organs, 26, 406-411 (1980).

21) Mestecky, J., Miller, E. J., Gay, S. & And-
riopoulos, N. A.: Immune response to collagen. In
Panayi, G. S. & Johnson, P. M. (eds.) Immunopat-
hogenesis of Rheumtoid Arthritis, p63 Reedbooks,
Chersey, Surrey, 1979.

22) Wallace, D. J. & Goldfinger, D.: Plasmap-
heresis and lymphoplasmapheresis in the manag-
ement of rheumatoid arthritis. Arthritis Rhe-
um., 22, 703-710 (1979).

23) Rothwell, R. S. & Davis, P.: Controlled
study of plasma exchange in the treatment of
rheumatoid arthritis. Arthritis Rheum., 23, 785-788
(1980).

24) Dwosh, I. L. & Giles, A. L.: Plasmapheresis
therapy in rheumatoid arthritis, a controlled,
double-blind, crossover trial. N. Eng. J. Med,
308, 1124-1129 (1983).

25) Jasin, H. E.: Autoantibody specificities of
immune complexed sequestered in articular
cartilage of patients with rheumatoid arthritis and
osteoarthritis. Arthritis Rheum, 28, 241-248 (1985).

Experimental Studies on Anti-Type I Collagen Antibodies in Sera of Patients

‘with Rheumatoid Arthritis

Mitusada Sagara, Department of Orthopaedic Surgery,

School of Medicine, Kanazawa University, Kanazawa 920—J. Juzen Med. Soc., 97,

942—955 (1988)

Key words : enzyme-linked immunosorbent assay, rheumatoid arthritis, anti-type Il
collagen antibody, normal rabbit serum, double filtration plasmapheresis

Abstract

An enzyme-linked immunosorbent assay (ELISA) for the detection of the anti-type Il
collagen antibody was established. The use of the Costar plate coated with the undiluted
normal rabbit serum as a blocking reagent prevented nonspecific adsorption of human
immunoglobulin G on the plastic plate surface. Thus, the assay provided more accurate
measurement. It is essential to dilute the sample sera more than 50 times. By using this
ELISA, the anti-type [ collagen antibody levels in sera of patients with rheumatoid
arthritis (RA) were measured, and the incidence of positive serum was evaluated. The
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anti-type II collagen antibodies extracted from the rheumatoid articular cartilage were also
determined by using the novel ELISA method. Out of 96 patients with RA, 15 (15.6%)

gave a positive reaction for the anti-type I collagen antibody, but no appreciable level of
antibodies against type 1 collagen was detected. The positive sera for the human
anti-type I collagen antibody showed cross reactivity against both chick and bovine type
I collagens, suggesting that there are the common epitopes on these type I collagen
molecules recognized by the anti-human type I collagen antibody. In contrast to the RA
sera, when the occurrence of the anti-type I collagen antibody on the articular cartilage
obtained at the time of operation was examined, 4 (57.1%) out of 7 patients with RA
showed positive reaction for the anti-type II collagen antibodies, but neither the 9 cases of
arthrosis deformans nor the normal subjects examined showed such reactions. The
occurrence and titer of the anti-type I collagen antibodies in RA sera was well correlated
with elevation of erythrocyte sedimentation rate of the patients, but no causative relations
were detected between the antibody level and the stage and/or class of the disease,

suggesting that the occurrence of anti-collagen antibodies might be associated with the
activity of RA. Treatment of RA patients with double filtration plasmapheresis was
successful in reducing the plasma level of the anti-type I collagen antibody in the
patients. However, the effect of this treatment was transient and the titers of the antibody

was shown to return to the initial level within several weeks, indicating the limited efficacy
of the treatment.



