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Differences in Anti-type I Collegen Antibody Titers Among
Degenerative Arthritis, Rheumatoid Arthritis and Control Groups

Yong-Min Kim, M.D., Chung-Soo Hwang, M.D., Phil-Hyun Chung, M.D.
Department of Orthopaedic Surgery, College of Medicine, Dongguk University, Pohang, Korea

Moon-Sang Chung, M.D., Goo-Hyun Baek, M.D.

Department of Orthopaedic Surgery, College of Medicine, Seoul National University, Seoul, Korea

Collagen is the major structural protein in the human body, especially in connective tissues. There
are more than 13 types of collagen. Among them, type I collagen is a main component of articular
cartilage structure. Altered immunological conditions against type [ collagen may be closely related
to the pathologic conditions of joint, especially arthritis. Since 1977, animal model for collagen-
induced arthritis(CIA) has been developed and used in the investigation of arthritis. In those animals,
high titers of anti-type [ collagen antibody were noticed. Pathologic findings were similar to
rheumatoid arthritis of human, which suggested that rheumatoid arthritis might be one of the autoim-
mune diseases. There had been many reports about elevation of serum and synovial level of anti-type

[ collagen antibody in rheumatoid arthritis patients. But majority of them did not discriminate the
antibody titers according to the type of immunoglobulin(i.e. IgG, IgM). And the question whether the
elevated antibody titers are cause or effect of the arthritis is still in controversy.

In this study, the serum levels of anti-type [ collagen antibody were determined in 82 persons(35
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degenerative arthritis patients, 24 rheumatoid arthritis patients and 22 normal controls without any
joint problem) via ELISA method. In each person the serum IgG, IgM and IgG+M+A antibody levels
against bovine type [ collagen and chicken type I collagen were determined individually.
Statistical evaluation of these data among degenerative arthritis group, rheumatoid arthritis group and
normal control group was performed.

The results were as follows ;

1. Degenerative arthritis group revealed significant elevation of anti-type [ collagen
antibody(IgG, IgG+M+A) compared to normal control(p<0.03).

2. Rheumatoid arthritis group showed significant elvation of IgM and IgG+M+A compared to nor-
mal control.

3. Between degenerative arthritis and rheumatoid arthritis group, no sigificant difference was
noticed.

4. Rheumatoid arthritis group showed significant increase of IgM antibody level compared to nor-
mal control.

5. Female rheumatoid arthritis group showed significant increase of IgM level compared to female
degenerative arthritis group.

These findings suggested that the elevation of anti-type I collagen antibody titer is not specific
for rheumatoid arthritis and related with general pathologies destroying articular cartilage. And it is
suggested that anti-type [ collagen antibody -associated with rheumatoid arthritis is mainly IgM pro-
portion, especially in female patients. So further investigation of anti-type 1 collagen antibody asso-

ciated with rheumatoid arthritis is needed to target IgM antibody.

Key Words: Anti-type [ collagen antibody, Degenerative arthritis, Rheumatoid arthritis
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Hag Ay 354, FulEel= #AY 259 19
227 9] iz (FEFE] gl FFAT 84
BE 82WS ddez Ik HIA #BHEFE
HHF4 (58, % W) Jews o aH
WAL HAME HEAd #E9e AF(EFEA,
#ARAAL, 2 73 57 de #AF ve 84
ol fle AR APt FriEel= AHITL
19873 American College of Rheumatology®l
A A A TEe FEEHe 8 FoN 53
RA factor %3¢ A& 9F2 A8} =
T& e s Aade FYn g5 I3,
WA B Aoz By 4 Ve #AVF
7t A3 gla dFol 404 13 AE HAF=
skt

olge A8 W Y EIXE By WX AHEE
= HyPA ATl 3TACIA 828 7AX (HE 63
A2 7PF =%a vt o]ide] 60th o]/delUd o 80
= 490t HriEol= FAHFTEL 144914
69MI7ER] (Hd 41.44) 2 b o] Aol 404 wlgte]]
ok thZTFE 24MA 624174A1 (B 49.54) 2
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50th7t 10822 74 wokvh 829 AM HEge
52. 8MIAct.

4d BE¥ve HIAY @Ed Lol dvivizt 12:23
o2 Azt FuprbE Bdn friEol= #EYE ¢
€ 10:15, H=2TL 11:11°1%0t}. AAHoze &
u]7} 33:49 A

2 ATY
7h 2o dExNeRRH MY nyEe 2|
HH|

Z=HAGA 7 A0 FBERE 49 AHEY
o] A& AFsAT AT AL 4 FH =
A gt 942 B A 24 Yoo
Basgr, oA 2e dF 50gd A EAF
3, 300m<] 0.1% papain(Calbiochem), 20mM
phosphate buffer, 3mM EDTA, 20mM cys-
teine, pH 7.08YE& 7}3td 4ToA 48 A|HEE
At o] §4& 94E2 (30,0008 x 30%)
g ¥, AAEL 250mM NaCl, pH 7.0 922
EHAF1L iodoacetic acid(Sigma)E HEET}
1ImMe] Bw71A] 7}8led, papain®] E4& ¢
. ol9} e A4 Eee AL 23] HEI
. AAEE A 300me) FHTE 23] A3,
200mi2] 100mM acetic acid, pH 2.5 &9 =
A F, 1g9 pepsing 7IEIFE o] £A4L 4ol
A 2473 B @ F, 3,000g904 30E-FS
LAY, A Aol NaCle HF5=rl 5%
wt/volumee] A 713k, 10,000gelA 3083
LA E AR FAES 200mle} 450mM
NaCl, 20mM EDTA, pH 7.5 & =U1¥,
NaCl& 20% wt/volume®] SA 7}std QYA Al
Ak o] FMAAFE 33 wEIHAG. o] AAES
100ml¢] 400mM NaCl, 20mM EDTA, pH 7.5
o 521 ¥ 5 liter®] FH5o FA3tn, HFHo
2 20mM sodium hydrogen phosphateel] %4
stk o] EAHWE 10,000g01A 3087 94E
33, HAEE 200mM NaCl, 50mM Tris, pH
7.49 =4t} o] £94& DEAE column®l 3
AAA de 49 10mM acetic aciddl BAg
¥, TH7z st olE @ Whgez 2g9 93
AT1E 7293 (bovine collagen type 1)E 9&
F Ak
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1P X3t bovine collagen type 12 M7|gE

BAY bovine collagen type 19 &% (puri-
ty) & ¥olEr] 9sld, 6% running gel® 4%
stacking gelZ °©]Fo2 discontinuous SDS-
PAGE (polyacrylamide gel electrophoresis) &
A8yt Polyacrylamide geld 3 welldle 6
xSDS sample buffer& ©]&43tsd, 1xSDS sam-
ple buffer 422 dilution® FHAE type 1
collagen 50ug$ loadingdtzn, 99 wellde
SDS-PAGE molecular weight markerg& load-
ing 39t 4F A7F E<t 20mA9 constant
currentZ A719%& AW F, gele E3d9
Commassie protein gel staining A&ttt

SDS-PAGE #719%7 protein gel staining
A7, type I collagen®] protein band®} 200
kD ©]42] collagen beta component ©]£]¢] o]
W& protein band= 2% 4 UG (Fig. 1).
ety 229 Fxe £5E bovine type I col-
lagen2 AR Re g B, ELISA Aot

el Al 13 ngds odd e e B3t
o & 4 FA AL

ch &4 oo ZMHYELISA)S 0|38 BHUWH
anti-type 1 collagen antibody2| Z&

HYPY T FriEols AAYF I T2 FAT
(Mz7)e] AW anti-type [ collagen anti-
bodyel H&E 98 24 WY FHPES A8
Aot gdoze A9 e BAHAIANN F&, &
AY A [¥ 294 (bovine and chicken colla-
gen type I)°o] 282 23 A2 anti-human
IgG+M+A antibody, anti-human IgG, anti-
human IgMe] AM&=ATh. 4 microtitier
plate (Danatech Immulon plate type N)9|
welldll 10 wg/ml bovine articular collagen &&
10 #g/ml chicken type I collagen(Sigma) 50
WAL 7hatg. BA 4°ColA incubationd F,
collagen £4% AA 3t ol F 2} welldl 100
42l 2% bovine serum albumin in phosphate
buffered saline, pH 7.2% 7}t A 4ol
A incubation® ¥, bovine serum albumin £
AL AA A 4 welldl 2% bovine serum
albumin in phosphate buffered saline, pH

200kD —

97kD —

68kD —

A B

Fig. 1. SDS-PAGE of purified collagen
from bovine articular cartilage.
The electrophoresis was carried
out at a constant current of
20mA for 7 hours on 6% poly-
acrylamide gel. Lane A was
loaded with moleular weight
standard. Lane B was loaded
with purified type 1 collagen.
Only trace amount of beta
component was detected and
the major band represents the
collagen alpha 1( [ ) polypep-
tide. No other protein band was
detected by Coommassie stain-
ing methods.

7.22 1:1 dilution® &=} L ojzFe &
50 M4 7kl er. WAl 4°ColM incubationd ¥,
¥A3E AASFAY. 2 well® phosphate
buffered saline, pH 7.2, 0.05% Tweeno.2 3
3 AAF F, 4 wellol Horse Radish
Peroxidase®} conjugation® antihuman IgG

antibody 2 anti-human IgM antibody %+
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anti-human IgG + IgM + IgA antibodyZ 713t
3, 3T ColAM 1A% %< incubation 3ttt} ©l %
9 £9¢ AAs:, Z well® phosphate
buffered saline, pH 7.2, 0.05% Tween2 2 %
3] A33 F, 50 ©2 O-phenylene diamines
g3t substrate solution® 7FstSit.
walo] |5, 50 49 0.5N H2S04 48 71sld
W-g-& AAAZHT} o] F TiterTecke] Multiscan
Plus P ELISA reader® 495nm¥}72] Yol ti3k
7zt welld) £3=E 23319}

23l

AT E D

A & A1E Y2 A9 gulo g @
3L 7 A9 ELISAFZ=FAE 7IEL2 31
. 279 34 (bovine collagen 2 chicken
collagen)ol 3F &9 2x% A (IgG, IgM,
[gG+M+A) & ZtZt vbgAlA 6714]9] HALE A3t
Atk o] 67FX FAtel Az Ao ELISAF#

E A T(EB #49, FriEel= Y, Uz
)29 zolE Gotrr] A8 BAAMIYIAL. ¥
Ae SPSS/PCE A& *1)3 ¥ Kolmo-Smorvov
oz FEAAUE DolEstew 7h #3te] Hlu
= Student’s t-test®& °©]&3%t}. ELISASE=
27t 4%, 4E# o9 correlationg FEINE
golr: z} Fhel gJulgle Aol7t UeRAE Pt
w2 #3te Aoy Uiz HIYAY #EY
7, HZTH FriEcl:z #AAYE zn HIPA
FHLAET FulEols FHF T sl ZwETte]
TARLZE folg Aolrt A=AE Lolr sttt o
213 BAISE AFE U FEGlC HAAHez A
Algt F gabe) Atz 7R3t AAEkdc

WA Fy FEGle] A FAE udo= & H
34 BHATH dZEY ¥zdAM e bovine
IgG+M+A (bovine collagen type [& ez
8l gz ¥AF anti-human IgG+M+A anti-
body& ®¥-8-A1Z1 73-%) AL} chicken IgG (chic-
ken collagen type [ & 9o 3o 8z ¥H
# anti-human IgG antibodyZ ¥WrgAIZ) 2A$)
ZAlA p valueZt 0.01°)8L2 (Fig. 2), chicken
IgG+M+A A= p valueZ} 0.05°132 &2
3 Aol BIor (Fig. 3), o HAME f2

& Zpol7t LAEZR] gk%kh(Table 1).

FolEols #EE TFH dRT AoldM e
chicken IgG+M+AZA}(Fig. 3) chkicken IgM
A At (chicken collagen type [ ¥¢ez 3sln
BAEA A anti-human IgM antibody & ¥Hg-Al
7 A NAM p valuest 0.050)3t8 H-2lg Ro]E

1.4 - ;

1L2¢ R

1
J

0.6r o

Titers of Antibody

0l l ]
0- 2 1 1 1
_ control DA RA
Fig. 2. DA : degenerative arthritis
RA : rheumatoid arthritis

Comparison of titers of Ig G+M+A antibody
against Bovine type [ collagen among the
disease groups(total).

1.4 T

1L2F 4

.0p

0.8

0.6

}-/A%—-—I

Titers of Antibody

0.4F

B

0.2 J

0.0 L L L
control DA RA
Fig. 3. DA : degenerative arthritis
RA : rheumatoid arthritis

Comparison of titers of Ig G+M+A antibody
against Chicken type [ collagen among the
disease groups(total).

— 220 —



ngow ok AN E fel@ Hel7t fich

Hyd #EE ¥ FriEcl= #EY ¥ 67}
A A BN FAHCE #F Aolg B F
A4 H(Table 1),

dAkst dztg FEE] T BANYE O 8
o Bgdy BrHA the ARE B 4 Aok @A
dME esld PUTE glol AAE Yoz @
AucE SARHE foF A2 B 4 9
t}H(Table 2). 1ol ¥l8) oAl E B} BAG A
F¢ BPon HA AN HIYW FAole AR

Table 1. ELISA Values of Each Groups(Total)

Azte| A Bl zo] uwjiolgtn AU (Fig.
4). B3 dA9A chicken IgM ZAAMETAE 3
A BEGZ vlE FuiEels BAGTY A o
77} p value 0.05°13t2 BAA el HolA
=3 (Fig. 5). =% bovine ©|Y chicken =%
A IgG+M+A &H Grpt dZxTERT =i
(Table 3).

A Gdo] I A 13 udd FA9 9rls)
oY A@E ZFeA @ correlationZ Al &
WAL S ANZ BghE o oA {JAe] g

Control DA RA
Ag Ab (n=22) (n=35) (n=25)
Bov G+M+A 0.556+0.120 0.724£0.232** 0.633+0.208
Chk G+M+A 0.338+0.067 0.441 £0.206* 0.467+0.225 *
Bov G 0.898 +0.206 1.140+£0.527 1.033+0.462
Chk G 0.464 +0.199 0.828 £0.561 ** 0.74910.595
Bov M 0.889+0.123 0910+0.197 0.9751+0.200
Chk M 0.591+0.153 0.658£0.254 0.76410.280 *
Bov : bovine Chk: chicken G:IgG M :IgM
*:p<0.05 **:p<0.01 compared to control
Table 2. ELISA Values of Each Groups(Male)
Control DA RA
Ag Ab (n=11) (n=13) (n=9)
Bov G+M+A 0.618+0.125 0.67210.245 0.594+0.216
Chk G+M+A 0.338+0.081 0.407+0.235 0.374+0.118
Bov G 0.931+0.171 1.185+0.647 0.89410.366
Chk G 0.506+0.263 0.849+0.730 0.592+0.349
Bov M 0.882+0.135 0.909+0.136 0.886+0.244
Chk M 0.566+0.181 0.685+0.259 0.623+£0.219
Table 3. ELISA Values of Each Groups(Female)
Control DA RA
Ag Ab (n=11) (n=22) (n=16)
Bov G+M+A 0.500+0.089 0.754£0.224 ** 0.656 +0.207 *
Chk G+M+A 0.338+0.054 0.462+0.189 0.520+-0.256 *
Bov G 0.869+0.239 1.113+0.456 1.111+0.501
Chk G 0.427+0.119 0.816+0.454* 0.838+0.692
Bov M 0.896+0.119 0.911:+0.229 1.025+0.157 *
Chk M 0.614+0.129 0.642+0.255# 0.84310.285 #

*:p<0.05 **:p<0.01 compared to control

# :p<0.05 RA compared to DA
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. ZA2EE Uro] ZAERE W R R f5h B £ idled ol oA guEE PEenY
Eol= #d TANE 94 o}Rd 494 Hol  celNE 4uBAZ GND o ¥al AN E
x| T (Table 4, 6). Tt 94 BEY Pl 2@ FBRAE RATHTable 5).

Qeo] gold4s Ao b} gole ABE

1.2 T T T T 1.6 ' ; T T

10} . Lar T
g 12f T 1
2 0.8F¢ . =1
= E 10 .
g £
5 osf T - < -l- %
14 \X k] 0.8 L
P N )
M B - 2 o NERER

L L a N
Y
0.2 1 0.4f 1
0.0 . L - 0.2 - . L
control DA RA control DA RA

Fig. 4. DA : degenerative arthritis Fig. 5. DA : degenerative arthritis

RA : rheumatoid arthritis RA : rheumatoid arthritis

Comparison of titers of Ig M antibody against Comparison of titers of Ig G+M+A antibody

Chicken type I collagen among the disease against Chicken type [ collagen among the

groups(female). disease groups(female).

Table 4. Correlation Coefficient between Age & ELISA Value(Control)
Total Male Female
Ag Ab
Bov G+M+A 0.5041 0.4287 0.3715
Chk G+M+A 0.3265 0.6363 0.1592
Bov G 0.1131 0.0256 0.0653
Chk G 0.3705 0.4787 0.2352
Bov M 0.1849 0.6527 -0.0482
Chk M 0.1615 0.6112 -0.0244
Table 5. Correlation Cocfficient between Age & ELISA Value(DA)
Total Male Female

Ag Ab
Bov G+M+A 0.518] ** 0.8181 ** 03715
Chk G+M+A 0.4634 * 0.6470 * 0.3777
Bov G 0.2351 0.6145 - 0.0402
Chk G 0.4600 * 0.6912 * 0.4427
Bov M 0.1232 0.5328 -0.0438
Chk M 0.0942 : 0.6062 -0.1594

* 1 p<0.05 ** : p<0.01
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Table 6. Correlation Coefficient between Age & ELISA Value(RA)

Total Male Female
Ag Ab
Bov G+M+A 0.2184 0.3185 0.0796
Chk G+M+A 0.2556 0.5322 0.1062
Bov G 0.1245 0.2157 -0.0104
Chk G 0.3240 0.5714 0.2327
Bov M 0.1251 - 0.6527 0.4579
Chk M 0.1852 -0.2298 0.0244
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283 (collagen) & AAM AE=3 2 7]Eo] 5
€ 7F 283 9Ez 13FF oy meAo]
TEEe Aok, ZRAL olmxAt wide] Gly-X-
Y& T4 5+ polypeptide chain(a-chain) Al 7}
7} 3291 triple helix 7+2& Eal 2@z o g9
579 Z=g 724 "o 13%9 med F 4 1
3 Y3 E A4 UMY A F8F ud
Holr}?,

AAA AEZ FAHE VP2 FHAIO
7V B3 a9dl 38718, AL7|@E £XE]
Atk wetA o] Z1FES] Wale] o]l Ui Al
I3 mYde] vjFo] ujs & ZHo|n mUde] ¥
] W3l ol gloiM ndAE oz YAY
© B4, 53] A7t Aol gt olsizt 8 Aol
ot AR FHeA B W 4F dEF¥er 3
e 849 v Fo| wig A ol g B %
g ojdel myel mo] Yoy Holr}, o]
Bl %3 Fodo)E Ishibe® Yoo™ (1990) 7 U5
ole] Welel A [3¥ @Yol Bol BXH U
S Bndgan, Joliat$™ (1992) 2 MeniereX
Wole] Agd oM 3 ATH a9d A9
7 =R e e R - R L P R ied o i
02 nFte BAEY Ft uls Bon giiE
714 88 8 FAECIE Y FvlEo]
= BAd L AR o Wejyest el wE
Ax ez 3 wdd Aol ot olart ¥
Fasic} s

1977d Trentham%*] €&l el A 1Y =4
Ag FoAgozA TP BHde] BHad ol o

o ol oft

2] Azt oj3) g the FECA oY L @
A4 (collagen-induced arthritis; CIA) 9] w3t
A7} lHAKT”. 2ol = vhmt 74 (1990) ©]
Fell KA CIAC sl Exd wp glol, o]
ClAe 9473 9 zAYagdoz A Fuie
ol FAEAH KA 42AE Ho|n o FAHYP
olgE FTES ¥FAHAM & AIY mdd A
(anti-type I collagen antibody)7} Z7}ge.
13l Q17 FulEol= @G it olfel 9l
A ol #83 9rlg Zeth Brahn® (1991) 9
g RA ALY wg9dE ratolAl SFArstn
9H 10-16Y Alelol 43 BEGo] HA= ero-
sion® ankylosisol ©]24 =H© ol anti-type
I collagen antibody7} AWA Yvepde) o
£ °] #3Ygel T-lymphocyted <& mi7/HETn
3ld i ©o] A4 HSP(heat shock protein)e°l
#dH dckn ek old Ase A1¥ agd
2 Fod g #AHE (FFHEY) Y <A 6
Wooley 5" (1984) & RA factor&4dolwA & A [
¥ nYd g9 Gyl w2 R2RE I IgG
& Fol AAFAL e ETEY FYst A
wEdgel fdHEe % 99d4E R

QAo ] N8E A8 FEY nd9FE F
e A$EC 2 ey oz Qla Sy oA
ol ¥ Bue= & 4 2k Aragona® (1991)
€ 3-8 dF9 Fd ol&Hx JE ngR
ZAt(injectable bovine collagen) & Foi§ 3}
A olol tigt A Arpr} Eold g FAHAoH
#AR T FFgo] 28 4 g Relgn An
813, Schnitzler™ (1991) = nY2 FA} o8
Agte] Xz FESAEA AL dis] A4
el feldied ALed A& s

HZ Eo] wedd 9 fdd #44(CIA) Y
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A8 T o] #F o8 e AYPe] o]FA
I YepBHEe - Havashi® ' (1991) 2 bucil-
lamine2] #¥o] hal, Nagai®™ (1992)€ zinc
protoporphyrin disodium (Zn-PP-2Na) & ©|83}
o CIAZ} dAl€S B2asdth. Gus™(1992) &
ZZ4 2o dF9 Tripterygium wilfordii
Hook f.7} CIAGA ddH 2= 88 FA97le]
FaRdy= 273 Aag ddvn .

Cannons'” (1990) & CIA9 oA RAA A
¢l cyclosporin® cyclophosphamide?} %3 &
H}7F A A8 UAME o AANE B ol
methotrexate® &A3E Htln 3%t Brahn
57 (1991) & cyclosporin® methotrexates] 3%
Fo 2 CIA7} 2483 dAdvin s

Nordling%® (1991) & CIAR'Z d3olM YA
o 2% anti-idiotypic antibodyE Fdge
22X CIAE @A 4AE 4 Uz sislen
o] #hio] &l Grldle ¥ YFS vIAA] ik
3 Budgth, Kobayshi®™ (1991) & monoclon-
al antibody& ©l|&3}d v|=3 ZABRE AJLE
-1k 5 =

ALY 2¥R A7l S ojd FAPE
ZreAel dside of B A7t Aoy F
g3 71dol WA E&z: Ut Jasing?
(19932 & A8 ndd A7} E79) FS &
d AZEGEe &0E A3 A AP S B
Fatan A HAAZ EHoE o] A 2RE A
& BIde ol UL ZHolgkn sHgslyed
o] 3ol #EHe &7l F83 J4TL & o
et3 st

FrlEol= #EE #AE oz Ao &
A el & A 1Y add FAE PAse dF7e
H A 83 D3slo] ek Menzel$® (1975) 2
FotEols #EE &xte] gdve & ned 34
7t 14 £349€ 21892 collagenased] o
2 ZA9 97t d€ Eold e Rusign Cla-
gues'¥ (1980) & FrlEol= B/AHY A9 40%,
23 HFg A9 32%°014 A1E n9d I
7b Fdelden dd AdARe dAAQd HARE
(ESR, RA factor &) Ze F#3dctn 3ot
Steffens* (1980) & 947] Frigol= #AYG &
Ztel 31.8%°1A & A 13 wed FA7F G4l

i 2udded 2L #$ATdA RA factore
latex test® 6.8%%1tl. Banerjee$’ (1988) & &
ntEole #AE P 29%°14 Fdelutin e
F39 A= Ee 59 Adee FHeA
Beard” (1980) & RAFBYE o &3 HAlIA
FotEels #Ade 3.3%7F ¥l e o
23 zlolEo] gl olfe Z HA WY, ¥ 2
gAo F57, FENEY J1EHo tE wWio=
A=t Clagues' (1983) & {ulEol= #A
g #xtel ¥HY F AN mdd Ao 249
o7 WHE F43¥H 1% radiommunoassy’} 7}
A elgtn dgen oz dXe
¥ 29Y4(heat-denatured native collagen)©|
AR AW Ao U7t Edth KTl ol
E3 gele] F(W FEQ collagend TPoE
A EA) ol W& Aol AR FA9 R4 o
AZ43e #dol glotn Ak Fujiis™ (1992)

< enzyme-linked immunosorbent assay

(ELISA) & ©1&3% HAlA 48042 HulgEol=
825 22.7%04 & A13 24 A7 FAol
2 3T o] ¥ArF HYPY BEQ FoNE &
Aoz Jehx gornz Agx 7171 9ln RA
factor2ct 93 JYehloz 53] @49 279 &
d B YA 97t lda o

g ALY 293 A7l FulEel= At
ERH oz wrgdts AtaAoln ulgbd o] AR
o] A g o] Fag 24UA op W gwty
ol Aol 3 whg oz AAE o2 A
AA e tisiM e o|ze] Bstth Clagues™ (1981)
2 FulEol= G & U BHYE Alold
A IgG 2 IgMIAS J@Ao) tis) GolE Ax
FroiEols #AFAA 714 o ouiglAl wte
o 53] [gMo] t}2 T BEEED vinAl F&
o] gt ol B dFARE Frikols #FHAY
gx9 IgM A9 9y}t dxEe BE HIYA
AEED FF AolE K AR NREsY
o v diEEe] AFECA Uy 22EYY
FHE UHFA g3 3 HARE Far) WE
o IgM A7} Fulgol= #AQ 5EF A}
AeA, A" BAJMAE gog o g2 dFE &
3 T Elolof & R Helr)

Mottonens™ (1988) & o] Fulgol= #A
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Fol wHE Falel WA Y ¥ A[Y nd
A drke F4EH 2ot fTin s
ol o] A7} FriEcls #WAHYPS] YA fAo
2 RJle o¥de AdE $dysin ok Bari
$7(1989) & HriEcl=, Hyy L gy BAY
2 9= 59 A ¥ A1 ndd Pale A
&0l 27} 72.4%, 52%, 88%R 1 collagenased)
A% ¥4 Arle] 45e FHaA o st AR
de ¥lolylBcke B A9 vid) og An
dAolgta T8It Morgan$® (1933) & uhi
12709 olie] Z7] FulEeol= #APAES] ¥HY
W& ALY add g9 A7 A4E9d 4
gl £ el ole FE IgMIASIA
o JPE FrlEols FAPNNM e szt
2 AE B W o] A HELY UAH o]
oflgt o|xtHQl gz Aztdcin sk Kla-
reskog®™ (1986) & #rlEcl= BAHAY HP4 o
A #xte] AF 2 HAzA ) g HA 2253}
A BARlae g8 F #d9 2% Al
WP A o] €& Buact.

g ALIE nd3d A7 Frigel= Adge &
HEYE ohgt S WYWgo] Fqgoan #
HEe I3 A g3le) loix FoFd 4¢L 7}
A Aolzte AdE dwtdom wolgdAe %&
t}. Clague®t Moore™ (1984) & H#ulEolz #dg
2] A A W) IgG R IgM & A 18 =
92 FAE FAR 83 £x9 g $x9
Aol tix &9 collagenased] FojA] Gy
A G717t dede]l Aol - Bt
A vt n ). Rowleys™ (1986) & &
stEol= TAY oM, WAE ATF U
(denatured collagen type I)°ll o 3xurgo)
A3 Ehor WAEHA ge AdANH] ngR
(native collagen)oll theixe A7 @ zlo|7}
ke #2E 38 denatured collagene] Ful
Eolz= #dde] wHul7l 23 (immune-mediat-
ed perpetuation) ] 83 o3 wkg-EA (reac-
tant)olzke #&& WA/ 3k Tarko-
wski®* (1989) & Edqte] A ¥ Yd o &
B AHZo] B3 ATl AW Jdugdd A9
A7tet #AW ¥ wed Ao Aaate ¥ BA
7} glen wEtd felgol= #AY xte] FAW

de A ¥g-3lE T-cello]l Aotz 3hlch wt
 Rowley$™ (1987) & HulEol= #AYF $xle)
ga2 Ao ois] TA 3 ALY zhD A
o A71E ZAIR 23 gARAN o A4 &3 E
< B3 €9olA o] FHE YAFhe AT o] §
Aol 3l FriEols #EEe] o ostg 4 Y&
Aolgtn F33Ar),

g ALY YA g7 Fdss 33yd g8}
€ 7138 8l Jasin® Taurog® (1991) & & A
I2 wdZ g <3 &4 a2 sald glo
A ¥ FAFA EHSE neutrophil elastase
9] Ho] Fadttn Y}t Takagist Jasin®™®?
(1992) & 3 A 1% aYd FAYe) goz AF
AX #4(chondrocyte caseinaseS)7} Z7lg&
BEARE o] FA) AFA TG AL L E3
#A9] A XAE ZePcin Q)

Ronnelid$* (1994) & #vrlgole #AHYF $xle)
gd=tolA ELISPOTWY S o83l A [3 a4
Zol Whgde AEE BF3Y o] ATEL
k9] o 50%°1A #REHNoH YA e
T FHIAL o5 ngAd dig zrpEdel
FriEol= @Adde ¥WAY Rolagtn FHsAc)
Aol EE2FE P& e ole Ry
A7VgA 50l AHol EEFE @o] Yehte AR
A8t 2 dTME HgY BEE FolA e
dEol & +5 A9 7Pl e 9% =
Ao Q¥ Ao & £5 B A A
olghs F 84} o] BHE Aoz Yy}

ALY ndd Ao #F 29 A7 9By
< U dF FH ol AHY KAANH B
Aolgt 2ok, Burkhardt®®(1991) & mfAe)
ojH FEo] FHPE 2 F¥ (epitope) A S 2
= AFNA CNBr-fragment 118 o] &3 A3} 3
2L e FEY ol Mg Wit 3y
€t o] §¥&°] 65-kDa mycobacterial protein,
CMV% #dd 2 fadste O aids gAES
Hu3ldct. ol Brahn®(1991)°] &3 wpiz
CIASH fFAFHAl E89A mycobacteriumelyt
streptococcal cell wall2] @¥jdo] FAAE o
71e A A Holn o33 Tl B
A7t oz BHAPY o8 L A= Yo F8
g omE Ad Aoz HAY. DybwadE®

— 225 —



(1993) 2 nanopeptide phage library& ©]&%
BAolA FrlEcls #AY §xo Wy 22EW
% peptide 19 Gly-Gly-Ala #1g9] olu|x4to]
HEAYRA UM w9 Fastctn &%t

¥ AT M= ELISAE °l &3t A I (H34
w44, FuiEolE BAY, iz A1Y nd
A 2] drte] AolE t-test2, F 7} el H
T + EFTUAE o] &3t vwatddet. 2t 79 o
go] xte|7t v ALzt Ag Ao A4 97
Aoz Fdo] Bitsdtdtt. SATHoze A
g (821), dzxT, FulEel= #AEATIA
Aol o3 JFL gle Aoz Ut oxt 53
4 BAQTIAN dHol & F5F A Pt &
ol AEE & F Udded ARt FAlelA
Mg dFo] E&FE tHME FFEPe] 4
3l7) 2oz gzt

Bovine ¥ chicken IgG+M+A ZHA}¢} chicken
IgG AN dz2Zs P4 BHLT AlolodlA
T3 o7t Hiew FuiEol= FAATE
chicken IgG+M+A HAllA 23 2ol & Eigr}
(Fig. 2). ol #HAY FHo| 73 B
o o3 #FAHAZe] HAH@ o] myE [HAES
ATE L) dsl ozt ez g7t W=
Aths F5E 7FestA 3 53] 1gG F471 ol
#aglel Bk Chicken IgG HAM & tlz2d
I B8y #AGT Ale]olM, chicken IgM AA}
e 2T FulEols FAEAT AloldA
o3 zolE HYed ol B o FrigEolz #H
A grisle & AlE zed A= [gMY
Rolgk AZ=HA(. Clagues™” (1981) 2 Q7elA
FulEols #EA FAlolA thE T FFE A ]
8l 53] IgM dA7E 9v] A= AFA Morgan
7 (1993) 0] 7] FuiEel:= #AY BAM F
2 IgM gHle] drih $71E & Bag AL 2R
ol gurystn ok Xu$®(1994) & FriEo|=
44 #x9 AT AWl AERF IgM
(low molecular weight IgM)°] #A3 Z7ld€
#Edsdn 1 9oz e IgM pen-
tamer T4 WAH 2L A E&HArE. FokEo]
= @A ol & wdF Falo] i A+
€ IgM ¥AE FHoE o|HAo} & ez Yzt
At

gz} SAHE w2 v WYL W FriEcls B
G FA 9ot B 9l e A= 54
& Mool &3] chicken IgM ZHAllMe 3
4 BAd TAx AR foAde]l Bt a1 9
o daiMe 4 a2 9%, FAAAA 4% F
o] #dd Aoz Yztdch. #H2E| DiSantoF”
(1993) # Padayachee$™ (1993) & hyperim-
munoglobulinemia MHIGM1) olA 1gGel 4
of g AAZAYY IgMe FHriAAdo]l XHMA
(Xq26) 9 #FAAAHA A WEolgtn Hidle
[gMe] A4 =& dAZE XA 9 2343 BAV
A Aoz AALEGT gog old RiE: B
QA AvED Aol & Aoz Helgh B AT
A FulEols FAHPL ArldAM, HIPY &4
2 FAA A2 AeE Bt

AR ITY wedd)e] 49 AZo|AY He &
oAU Fe A& HAF Add 2 dg2 g
Aoz Hol} FRuiEols HAHYE oA HlmH
chicken 3¢ ZAlllA d#€ ¥tg-& Hole A4
& g}

ool A#E YdHoE SE&ITYH NAFHY
#AEYY {FE 4] YsiMe ANkEA 3 Al
3 293 gAY Grivt F838 31, FulEol= #
g ledlede [gMEAe 9718 rFEe=
e F AE Aoin 53| oA AN {4 A
o2 Hld

dogo AF HAZe & A 1Y A 9rprt
HAA Y BAHH(YRF AF T A= /FBIRA
g Walx, gl uel g e Hole o|fo
g 7= Fo o2 B} HI g0 & Al
1% 293 o dis] fHx3 ZHANA e A7
Eo] A3 Foln] o] 3l A3 ndgds FA
o] YA Ze R (epitope) AA 7} H&lA He
2 7IdEch sARez 3 A1 wdd 34 o
7te] S0l % A ZAAMA A 7HesteE
A28 A e Aol 837 A2} s

[ 9l e
Hag BUY 2 FolEols DR BRI ¥

ALE wgd A |77t oju @ W3E Hole
A @7] ¢18) 3579 =g AHd, 2579 Fotg
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ol= FAY P 2299 FRI(MzT)E o=
3l ELISAE olgsled &AW & A 13 A
718 &33Py 1gG, 1gM, IgG+M+A<] i3
Ztzb iz ArLE E2Fsiden HIAAY #EFT,
FulEol= FAGTE P URT Aloldl & A1
2YA &4 9718 Student’s t-testE ol &, FA
A fo4 & AFEAh

1. 934 #AGFL gz ¥& 1gG,
IgG+M+A2] g g7zt {foJatA Egkoh

2. RulEcls BAAZY HYPA BAF T Al
dME ol AolE B F JRAT AA mz2
¥3 B3 o HYPy BHG Foll v FulEo
= #HY PN IgM A9 A7t felsiA =
ket

3. f§uiEole #AHY FL& uzT vlE IgM
A 479 Rl F71E BATh

olde] AdelM & A 1Y ned A (F2 IgG
AR e BEGe f¥3e Fos BEASA ¥
ol Sle A% oAHeR Fvksle Ao AzH
Att. E3 Fulgols FAPANME IgM A7}
A ke Aoz AAHUAR 58] Az &
Aol A} 2jn| 7} ok Bch

g A% 293 A9 Grke 2EYY #F,
Fokgol= #dds) 7Y ol el §8F A
@ 4] B £ 2 AE Holn FolEols @
4P g ALY 284 A 2@ goze @
Fol el [gM FAS 840l B2E + Ug

Aoz vyt
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