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EERREIE, R Ul S AL OERTH 2, ZOERRIT-YYORETHS. &
FRTiE, EERENERORT T —7 Y REC O TREL, /B 07Y) ¥ B I URMET
ICED O BEATHETH 25 nDNA Hitk, HFiE (antinuclear antibodies, ANA), U 7
<} 4 FEF (theumatoid factor, RF), fuE# &4 (immune complex, IC) 2HEL, laos—¥ >~
Pk L OBEME I DV THRET LT, & &I procollagen Il peptide (PHIP) r OESEIZ DWW T H B
ot BEMEBEIMASL I UCEEEZOEHOMELMAT, Hia 7 -4 v k% enzymelinked
immunosorbent assay (ELISA) iz & D {ISE L /- . BEAENHETOM I 7 -7 Pk, i I
Mo —5 Rk, fie MIE T S — 7 U HESHRBIC N TERCEETH o (P<0.001). L
Ly 183 —2 vk, fie VIVELD 5 —7 viifkicid, MMcER@vonizdoi. b=
EREOHI S —4 VIREBMEER, ik b 1B —5 CHidks34.3%, fit MIE2 7 —7 vk
N5 1% EBETH DML, My vy I8 5— 5 UHERIE12.7%, e FIVEID 5 -7 LR
82% LEETH . ER&Ha s —7 v Hiilie BB X RS X 3R B L 28 E )
ooy, VEFEERBITRE LIS, it FIVED 7 —7 vk, MEFEERLET &
LY ICEERRTERESED S, fie b~ T8 S—F ik, Hiyy 18as—7 Vhik, Hic
FIE DS —F Y RATREO LI REREED shaho/:. Tho0Z Y, Hia 7 -7 vk
i, BERED & D BB, SHIET S I W RBE N, RS uTY Vi, HERTRERE TR
1gG, IgA, IgE HnREB Iz L CEREETH 7. £z 1gG cfic T2 FAANE ] K A0
BMrEOEERAEEG RO . BEMERE O ECHEBEEE, Hl nDNA #i611.2%, ANA
13.4%. RF 10.4%, IC 9.0% & REEAIC LB L THARTH - 1. EFERE D nDNA AR EE
i3, EEF B LA b 18 aS -7 Y HRAREEE R L2, ANA B, BMEZ B L H
EFIREDS & kR EEER L. 7 RF BHEES, BEZCHELER 27—/ Y HKER
HEOEREFRL, ICHEEL, BiEZchkE LAYy 1B -7 A HFREELZRLL. — FEENE
BETRNBRICLEL T, M PP RERCEHMELRL L (P<0.05). L Liia s —¥ viikE
OEEREED s hikd ok, UEDZ L X D EMECBL T 7 —7 ik, aE7o7) 8
FUSBEEOHALEELTWE Z LA RB E L, REEREO I L s RERR LD =5 U
KOELCHELTVa LI, HiaT -7 YHARHET 3 2 L&, EiECET 2 REOM
DEELB I VECRERBORBECE T 2EEL LTARETHI L Lo,

Key words silicosis, anti-collagen antibodies, enzyme-linked immunosor-
bent assay (ELISA), autoantibody, procollagen IIl peptide

Abbreviations: ANA, anti-nuclear antibodies; ANOVA, analysis of variance; BSA,
bovine serum albumin; B I, bovine type I collagen; EDTA, ethylenediaminetetra-acetic
acid ; ELISA, enzyme-linked immunosorbent assay; FITC, Fluorescein isothio cyanate;
HRP, horseradish peroxydase; HI, human type I collagen; HII, human type I
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B, BT VR U AR WEE (Si0.:
YOH) REUBUARRATLIIE L > THICE
Ul itan e toRK] Lt E&sn’, BED
EHTRELSHLAONPDET, BbRE Lo
RRTHS . EMETIZED YY) 4 2 RARKAT
32L& DO SHET L, DWiCid MRS
EERTHZELN, PERBIUPARERLRER
BRCHERT2EETHOETHEOREBTHDH D,
EEORERBEEREDEEIE 5 -7 v OBET
HHIELHSNT WD, —F, IR 2R
THRBTHAFFEE, BEHFEEFL2ETR, Hia
S—7F Uik, gt r s s
SREMBEETOH IS — ¥ VRGO FESRED S
hTwad Lal, BfECB I 325HI7 -7 Vi
FERECODVTOWERIERE AL, 2 THRHFRT
X, EFERFELETORa I —F vidE, BRA
1k 43 9% Bl % ¥ (enzyme-linked immunosorbent
assay, ELISA)ic THIEEL , BEFEE D FE, ERIZEE
T2ZOESE, REERETAI L L. e, B
1 R R B 3 WIRBERT 2 Ui L& df
THIEBHIONTED, REREOHFEL TREN
Twd. ZOZrhrsdb, EMEOCRES L UERK
HAS2DRERE, B Ao REBRFIEELKRE
PEELTWBIEDERHENS. §E, /ES 0T
Y o9 x QEERET & B SR REEDHG
ThH 240 DNA FfEwen  FghiEs->, ) v< 4
KRR GEEASERY e CHPIEL, Hla T —
FUHRE OBERICOWTRN L. & 5w iFEs
L UROBHCORHOBE L 22 ME a5 -5
> I~ 7F F (procollagen Il peptide, PIIIP)™ & (DR
HIZDOWTHEERTo 2.

& E L UHE

I.x ®

BILRREBEEO BEREFRHRESE (9056201
REEBRE) CHRITELBH I T2 b 01344
EXGE Uz, EH#IE50~695 (FI9EH60.2/%) TH
BEFFEEEESUE, 1 ~406 (F17.2%) TH o7z BEAE
ETED S N R XRREMEOMRE, 0 2114
(8.2%), 18634 (47.0%), 2 U374 (27.6%), 3B
4% (3.0%), 4819% (14.2%) TH- 1. MR,
R%kZzOHD S bELAHL, WEXT-80CT

HREREL.

FEEZHRRED L, BETHEFEREo,
WEMA0Z BB L. WMEEOMEL LR LR
RICBRELRAV:. SEEOER, 48~T1K (T
EWH58. 1) Thoiz. 2B, WL bIFBERE:
(243 N A

In. as—4-

HFELLTE b I®8Ma5—4 > (Human type I
collagen, HI), V¥ I #a 5 —% > (Bovine type I
collagen, BI), & MR 25 —4 > (Human type I
collagen, HII), & FIVEI 2 5 —4 >~ (Human type
IV collagen, HIV) # w7, HI (t + B8EHE,
No.Y-1), HII(t bAs#EESE, No.Y-2), HIV (E bR
BHE, NoY-3) ik, BE3ERTHE (BH) M, BI (¥
YEFHE, Nod023l) ¥, 27 R Vv 474 7#
(USA)BobDERW.

M. SDS-RYFZ2VILT I FHFLVEBER AT
(sodium dodecylsulfate-polyacrylamide gel
electrophoresis, SDS-PAGE)

Ea7—5 v OMERHRT 572 SDS-PAGE?
o0, B35 -5 VD0 1% 501, 0.5M b
J 2 HCl (PH 6.8) 101, 10% SDS (¥#, =)
0ul 2F2—71HD, 100°CT 5 SHMEE, 50%
SV ra—n, 0.005% 727 =/ — VT N—
(BPB) (RI3t, KBR) B EZhzThs 10x1 H0L,
8 0l 0I5 20ul 2EBARLLE. 277
FLEBRKEERE (KS-8000SE, =V Vv fh, ®X) %
v, 7.5% 7279V NVT7EFRAT7H LD SDS-+Y
A7V Y YRIZT, 20mA T3 RREKEIL 2. KB
%, 0.1% 7 =y —7 N —a#F (FEH)-50% A5 -V
-10%EEB KA IS T30k, A% L, 5%275
/=T SUTRERC CHRE L. &3 7—-F v
YZVIIBTHE 2-ANA TS F = (FH) K
TETRICERKE L.

V. it M &

EhIBas— Y, cbBaF—-FrEwTA
CEEBLTESRI-E /7 —F Y AHE ]
Blaos—4 ik, £/270—Fr<y Ak MIE
a5 =¥ Pk (TR b RIRUETERAEE 1R
BEEHEEREEHBIVES ShRL) BEURY 7
o—FuHiyy 1 8as—5 s (AB-1010, 7F
Ny Atk BER) BERALR.

collagen ; HIV, human type IV collagen ; IC, immune complex ; IL-1, interleukin-1; nDNA,
native deoxyribonucleic acid; OD, optimal density ; OPD, o-phenylenediamine ; PBS,
phosphate buffered saline; PSS, progressive systemic sclerosis; PIIIP, procollagen )
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v. fia s iEopE

#a 35—~ Pk, Rennard % OHEIC LD
ELISA #° TRIEL7: (B1).

£a5—4 % 5mM EeRRICERE, 0.05M + Y
%-HCl &% (PH 7.6, 40.15M NaCl, 0.02%
NaNy 20z, 104 g/ml OBECHFRL THFEER
Y L7z, PRSI 1001 2RY AFLyw4rad
4 # —71v — b (Dynatech Laboratories, Inc.
Immulon 1 Plates, Virginia, U.S.A.) DET VI
Mz, 4°CT—HEE®C phosphate buffered
saline (PBS)-0.05% Tween20 (f13%) (PBS-Tween) T
Washer (Sera Washer-96, Biotec, HE) % f\> ¥

Coating of collagen (H1, BI, HII, HWN)

collagen (10 # g/ml) in 0.05M Tris-
HCl-buffer, PH 7.6/0.02% NaNjs
1001 in each microtiter plate well

Overnight at 4C

wash with PBS-0.05% Tween 20 X3
200 21 PBS-0.05% Tween 20/1% BSA

2hr at 37C

wash with PBS-0.05% Tween 20 X3
100 1 serum diluted 1:50 (or anti-
serum) with PBS-0.05% Tween 20/

3m MEDTA/0.1% BSA

2hr at 37C

wash with PBS-0.05% Tween 20 X3
100 21 peroxidase conjugated goat
anti human (or mouse or rabbit)
IgG antibody diluted 1:1000 with
PBS-0.05% Tween 20

lhr at 37C

wash with PBS-0.05% Tween 20X 3
100 #1 freshly prepared substrate
(OPD)

30min at room temperature

100 1 4N H>SO4

ODys» measurement

Fig.1. The procedure of ELISA for detection of
anti-collagen antibodies.

L. EBRNRIGE2MZ2EKNT, 2001 @
PBS-Tween-1% bovine serum albumin (BSA)
(Sigma Chemical Company, St.Louis, US.A) T2
77y —a—F 4 7 LBEERLL. Rlb-T
56°C, 30M0# I & b JEE{L L 7o Mm¥% % PBS-
Tween-3mM EDTA-0.1% BSA T50f5c®&RL b
D, E-RHMEE 7V — Mi2hiz, 37°CT 2 KA
vFa~— 4, PBS-Tween THELL. RVT
PBS-Tween Tl000MEIZFHRL 7z vd v 57— iR
WY P e b IgG (No.3201-0081, H & L 4,
Cappel Labo, US.A) :7:1%, ~F F ¥ 5 — IR
¥ ¥~ X IgG (No.6450, H & L #4, Tago,
USA) B30, LA Xy ¥ —FEHBY FH VT
¥ IgG (No.6400, H & L #4, Tago, US.A) 210
Z, 37°CT 1 BHRER72. HE PBS-Tween TH
¥1, o-phenylenediamine (OPD) (Sigma Chemical
Company) & H,0. 2z CHREL -EEEREMX
T, BRICTIOMFAERB &, & 512 ANH.SO0, 211
ARG %#EIEL %, automated microplate
photometer (MTP-22, Corona #, FE) KK T
492nm OWBMNELFE L=, ), EHERNKIC 2K
{7e®, B LTHR (27 —7 ») HORERD &
Ta—bLE7v— DY 2 VZEHERME, £/
Pl inz LR L FRORIELMEL ZBEOREBME
k¥75 0 7EEL, FiERa2— N LIIBAOREMEN
575 7 EEELSWLERTD T — 7 L HURME
L.

VI. 1> arHE

FumEe, »5nC®» HI, BI, HII, HIVEMNZ
37°CTI0A IR & w7k, kbl 7z ELISA %2 T
B HE L. £33 — 5 > PUEMio & 2
ERFME 2 BEC OLTEKDOA ey 3 Y HE
2T -5 P HHROBREERE L.

VII. 3t nDNA (native DNA) DR H

BRI R TH 2 7 V4 o nDNA test (MBL
#, ZEE) 2B, T4 b b5, Crithidia luciliae
PEELIZATA NS SR (588X UL0MEH
F) 2 TL, HERGEREETY, ZRAE
(FITC #E3#ie v A A/ 70 7)) ZHTF LEER
EHERIG 2TV, EHICHEEEMEE O 40065 T 5k
L7:. 5fERIRIAE W T Kinetoplast (23 L WEEM
s o peripheral JRICFEENIHDEBHE L L

peptide ; RA, rheumatoid arthritis ; RF, rheumatoid factor ; SDS, sodium dodecylsulfate-
polyacrylamide gel electrophoresis; SLE, systemic lupus erythematosus; ssDNA, single

stranded deoxyribonucleic acid
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7.
VIl. #iEHitE (anti-nuclear antibodies, ANA) @
R

W AREELETH2 74+ o HEPANA test
(MBL #t) % fiv>7: . HEP-2 8 (& MEEERHX) *
BHLEZZASA N9 RICME QUFES & F40EF
) ZETL, HRABRIGETY, WO TIREE
(FITC B/ M4 L/ 70T YY) 2@ TFL, BE
HMEFARIS 2Ty, EBICHXEMEDO200F TH
ML, 20EFRNBE THS D CKEED 2 ik
NEFEGEEHLNER SN O 2BMEL L.

X. Y=+ 4 FEF (rheumatoid factor, RF)

ok 3]

RA-Ekit MBL #) 2w/, §2bbI77v 7R
BERBCEY, HorBEXHED2 0% RFB
HEE L7z,

X . %&#S% (immune complex, IC) D&

Sanassay IC (EXMZE, W) M. fEE1
B4 Clg 78 Immune complex & &3 2 HE %FE
L7: Clq solid-phase ELISA ¥ TH bV, v/ 7
FL— iz Clg 2RE S ¢, FRIE (553 »IidEE

A
HI BI HII HV

al (1) —p
a2(1)—p

IM#) 2MA, ®OT, ALP B E b 1gG Hith o
mlr. socBEER, BABEELMZ, 490nm cf;
GBEEL, FEEMBORERD o> HRMBERD IC %
FEL. S5ug/ml IEZBMHEELT-.

XI. @007 nilE

IgG, IgA, IgM #& MBL v — b (MBL #) &
W—TTRBEIHBEICCREL . MEE2<4 70y
YOTAul FOFPV - OERXO/PFLCEAL, &
BT 48R (JgM X 720FR]) RIS ¥, WERoE
ZEERUELL. BERAOBEMBE I TREEMGLE
RL, SFE»5EGoNHEHROBERIINET 58
BEEgkol.

IgE 13, EIA IgE test (MBL #) % fEf L
ELISA BiC XDl L /2.

XII. m& PP mlE

VPSRN ua =S VIIRTFRFy b (A
FRA M, BR) 2HEALBHSRICRO ZHAETH
FEllk. THabb, ME%E, 5, 20, SFCHERL,
oD 100k 1 IR PIIPHME 2%, 4°CTl6EH
4 vFax—tLk. Z0O%, 1001 O ZIPIHIPEM
%, ACT2BEMA Y *Far—yarl, 500ul 0

I BI HIm HNV

Fig.2. SDS-polyacrylamide gel electrophoresis pattern of human type I HI),
bovine type I (BI), human type Il (HII) and human type IV (HIV) collagens.
A, Each collagen was electrophoresed without reduction; B, Each collagen was
electrophoresed with reduction by 2-mercaptoethanol.
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BRMEOREME % E 12 log scale i FREER &1
% 50% intercept & PIIP @2 EEL /-,

XIII. #EHeEaRetiE

BRI TR TFE L ERBRE Mean+SEM) T
RUk. 2 2BMoRSEOEORER, 2TED
HOFRERTV, EHROBHE X Student O t £
B, BAMTHRVESIR WelchD t HERTo72. &
REBEOPHEOEORER, —TRESBIE
T 7otk Scheffé D HEHEEE iz, 2EKREOH
RO (%% Pearson ORERHMMMFRE () 2k, HEE
ORER tREI L o7z, $721 GEETR, B
N SEERER L @Ry, wihd, Bl
25 %ok (FHRE) TEEEZDHY L L, 2 ERE
0% RBOBEIMERSD E L.
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1. &EWa5—4 D3

RE a5 —4 D SDS-PAGE Dy —» (212
FL7. HI, Bl @etdbwwal (1) 8L UWa 2
() B v ah, ROy —vERLEZ. &7
Hill kb bFoksae 1 (1) BLUPa 2 (1) HRD
st HIViciE, wFhoeEb @B ohkrok
(B4 24).
FI2ANATL LY ) —NIZ Lo TRTT LI
i HI, Bl ik, BefirTELEIRDOSAL
Mot HITE, Fiea 1 () #E»oBREATWVE
2, bF»icae?2 (1) b@Honi. HIVE, al
V) BV a2 (VH»BRENTHRE I EHRE
N, A v 7 AMHORT Y YEEHIT LD
W ORTFED a BOWFBTED SN (K2B).
1. #2545 HRENEEREM

a5 —» vifith® ELISA RS L DEETE S Z
rERAT S LHETMBEEAOBR L.

1. wwAx/s 70—+ HI Hik

M3A wRTHEC, vvRE/ 7u—FAH HI
Kiz HI 8X0 B1 oL TRBEREED KITE

Fig.3. Titration of mouse monoclonal anti-
human type I (A), mouse monoclonal anti-
human type 1l (B) and rabbit polyclonal anti-
bovine type I (C) collagen antisera by ELI-
SA. The vertical axis shows optimal density
and the transverse axis shows the serum
dilution of antisera. @—@®, coated well
with human type 1 collagen; O—0,
coated well with bovine type I collagen;
B B, coated well with human type III
collagen; &———a, coated well with human
type IV collagen.
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Fig. 4. ELISA inhibition tests of the antibodies
to human type I (A), human type I (B) and
bovine type 1 (C) collagens. The vertical
axis shows % optimal density compared with
that of noninhibited condition and the trans-
verse axis shows the concentration of collagen
used for inhibiton. @———®@, preincubated
with human type 1 collagen; O—O,
preincubated with bovine type I collagen;
[ ] M, preincubated with human type Il
collagen; A———aA, preincubated with
human type IV collagen.

R“UL7Z. L L HII, HIVZRASORIGbTan
Mot Ff, FIIFEDo»ULOBLXOBED
HI, BI, HI, HV 22X ZNMATHBEA >y
varRBETol. TORKE, HI $520wik Bl %
fn% preincubation L 7z O RIGoSIIH &, in
272 HI 83XV Bl OBE L RGONMFIORE LD
i, B-RGEFRSED 57, HIL, HIV 2z
TREE, e AYIEI S ot (44).

2. v RE /7 u—F )L HI Hik

H 3B IZRTHEIZ, v VAT 7a—FH HIl
iz HIT iext L CBEREEORIGETR L. &1z,
HI 2L ThbPForkhiszdRENRH SN,
BI, HVEHLTRASORIGEDShzhoz,
4 ve By s rEBTik HII 2% T preincubati-
on L7:HiMEK, BEEAEEOCMEIRIEHRD 51
2. - HI 22 72BLEEBETI, b¥dhks
SiM&MmEant. Ll BI, HIV 2MA B8k
BimEl s hx o7z (X 4B).

3. HERY u—F+i BI ik

H3C IRTHIZ, vHFRY Z7u—F i BI fi
iz, BI L CBEKEEORIGET LY. ¥
72, HI 30U HI KL THBBEOHESICZ0D
RicHsE» sz, 1ty a vBETIR, BI %
preincubation L7z % Dz, BEKESEOIMEIREH
Fwehiz. Ly»L HI, HI, HIV TiRM&I s
otz (K4C).

. EMERELEPORIT—4 »HEME

ELISA Bic Xk W HEIEL2:&M 25— 7 Y HAEOH
Al D530 % A EEE L EEE BER & T a3 T,
S5wmlie.

P HI Hikfid, ERMERE TR, BRXE
(optimal density, OD) f#0.336+0.020 (Meant
SEM) &, HEED0.154+0.010C L L AR RE
TH ot (p<0.001).

¥ 724 HIN Sifkffi &, EMEBZETE, OD
0.519+0.021% , XHEEED0.306+£0.024IZLLLEEK
EETH -7z (p<0.001).

ZhizL, $ B HAMs & R HIV UM
X, EMEBREZETIZIFNFN0.202£0.025, 0.101%
0.017, NEEEETIX, 0.174+0.028, 0.084+0.025TH
DEHECEEERRED oo,

%7-, OD {55, WEBBOFHES 2 ERFEELL
DELBHEELLTCZOHBEE» 3 L HI #l
Hiz o Tid, EMEBRELML 468 (34.3%), Al
HII ik TI2474 (35.1%) L BETH ol DICHL,
i BI HfETit, 174 (12.7%), #i HIV fifkTi1l
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% (8.2%) LBEXTHoT.

wizia 7 — 5 v Pkl E EIEM R X RN TS
rOBEETHRE L TAHT (1),

Rz B AH HI Fukfli, & 05 HIL ik
mid, REFCLUARCEELZTT I LR oN
rot, FRXBAORIC L 3RAMCEHEERRD S
ni»olc.

3 R EFEERDHAL TW 3127812 D W»TH
EEREHEI0ERETIED, o Z — 4 iR
PRELT AT (E2).

# HIV A TR, BEFEEROEME L b
ODfEb B kaEAMED sl LALE HI
%, # B1 #itk, Hi HIIfifkic3, fFRERL OF

ok
T —]
12|
11 )
1.0 3
09l : ?
0.8 .
G 0Tk s
o 0.6 e
sl . wffte : i
0.4k g ¢ i
0.3 % t =
& s
0.2 3o
0.1 }g.

E-RKIGEREIBED sz o7,

FRRICERTRICEN 25— L RGO TEED
HEEGERNLTAREZS, FiHI fitke
BI HiEDicik r =0.235 (P<0.01), A HI
ke HII FiEoRiz r =0.172 (P<0.05), 741
BI #itk i HIVHIEORIZ 1 =0.274 (P<0.001) &
FNFRECHEELMEEsREo o . Hi HI Hik
L4 HIV fidk, # B #ifk el HIN gk, Hi HII
Hiik &8 HIV Hifb - oMlici BB EREBEER R ED
sEREhoTz.

g1, a7 AR BELRLCERER
EoZOMBERH VTS, YEEya v REBRT-o 12 &
3, Hlas—5 ohkffik, HI 8O HI &Y

} :
N S
: C
E%
O

Controls Silicosis Controls Silicosis Controls Silicosis Controls Silicosis

(n=40) (n=134) (h=40) (n=134) (n=40) (= 134) (n=40) (n=134)

HI B1I
Fig. 5.

HIllI HV

Anti-collagen antibody titers (O. D.) of human type I collagen (HI),

bovine type I collagen (B I), human type III collagen (H1I) and human type IV
collagen (HIV) in sera of controls and patients with silicosis. The vertical axis
shows optimal density. ***P<0.001 vs. controls by t-test.

Table 1. Anti-collagen antibodies titers (0.D.) in the sera of controls and patients
with silicosis according to the roentgenographic category of pneumoconiosis

Controls PRO, 1 PR2 PR 3 PR 4

(n=40) (n=74) (n=37) (n=4) (n=19)
HI 0.154:£0.019 0.344+0.027*** 0.349:£0.043**  0.408+0.175  0.267%0.041
BI 0.174+0.028 0.224%0.039  0.193::0.045 0.104+0.063 0.1500.033
HIO 0.306+0.024 0.487-£0.026** 0.564+0.040*** 0.617+0.068  0.536+0.072*
HNV 0.084%0.025 0.103:0.026 0.106::0.029 0.000=£0.000 0.085%0.037

Each value represents the mean+S.EM.

*P<0.05, **P<0.01, ***P<0.001 vs.

controls by ANOVA followed by Scheffé’s multiple comparison test.
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mE s n (K6).

V. &7n7Y >~

=4 CRTRCERERE TR, 1g6, IgA K&V
IgE BABE L ERRESRL TR, Ll
IeM i, SBH:OBMEEZRRD oL d o

Jo. MR XARSEIC & 2 WBANCE, IgG 1%, 82,
3EMTEMERL, IgA &, FEIECR CEEELR
THABED >hiz.

g7, s 0 7Y CHECHBBERERE L Ta
ez 3, IgG & IgA oz =0.368L EDFEL

Table 2. Anti-collagen antibodies titers (0.D.) in the sera of patients with silicosis
according to the pneumoconiotic working years

Working Years  Working Years  Working Years Working Years

1-10 Year 11-20 Year 21-30 Year 31-40 Year
(n=43) (n=38) (n=233) (n=13)
H1 0.37840.042 0.269£0.027 0.314+0.035 0.4160.074
BI 0.197+0.046 0.174£0.038 0.246+0.061 0.151£0.072
HI 0.52040.028 0.533£0.043 0.500+0.050 0.544+0.075
HYV 0.051+0.016 0.076%0.024 0.15240.050 0.17340.064

Each value represents the mean+S.EM.

Table 3. Matrix of correlation coefficients between anti-collagen antibodies titers, levels of
immunoglobulins and procollagen W peptide

IgM

HI BI HI HV IgG IgA IgE PIOP
HI ces
Bl 0.235**
HI 0.172* -.035
HV 0.068 0.274*** 0.074
1gG 0.159*  0.032 0.082 -.032
IgA 0.051 0.034 0.090 0.054 0.368***
IgM  0.051 -.088 -.036 -.048 0.206**  0.021
IgE 0.101 0.027 0.140"  -.057 0.136* 0.080 -.073
POHP -.079 0.060 0.073 0.020 0.103 0.010 0.012 0.060

*P<0.1, *P<0.05, **P<0.01, ***P<0.001 by t-test. (n=174)

Table 4. Levels of immunoglobulins in the sera of controls and patients with silicosis according
to the roentgenographic category pneumoconiosis

Controls PRO, 1 PR 2 PR3 PR 4 Total
silicosis
(n=40) (n="74) (n=37) (n=4) (n=19) (n=134)
1gG 1,697455 1,897+54 2,089+91%* 2,430 269% 2,008+125 1,981£44***
(mg/dl)
IgA 31217 344+14 374426 365478 4144:34% 36312
(mg/dl)
IgM 169+9 16218 156+11 232+64 17017 163£6
(mg/dl)
IgE 146435 294£53 357£82 4754342 4004133 332£42***
IU/ml)

Each value represents the mean®S.EM. #P0.1, ¥ P<0.05 vs. controls by ANOVA followed by
Scheffé’s multiple comparison test. ¥P<0.05, ***P<0.001 vs. controls by t-test.
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bt =0.206 & E0HE MK ARD 5t 100
P<0.01). 1gG & IgE & ORI IZHHBIDMERHIFE D
sz, UL IgA & IgM, IgA : IgE, 1gM » g,)
IgE rOMEREELEHEBFREIZD NG o ©

#3). S 50

V. as—~rriskficfEgrnrY ol 0l é

" ¢

HHIHike IgG £ DMz T =0. 159 EDHER
RS s il (P<0.05). %741 HIlfitk
IgE oM B R HMOERSED Sz, Ll 0% 31 6z 125 25 50
Wwoyia 7 —7 Ik L RES B 7)) L ORICIAKE Preincubated collagen conc. (ug/m)
T~ HBEBERERD s o7 (RS). Fig.6. ELISA inhibition tests of the antibodies

VI. #i nDNA #if%, ANA, RF, IC nitis

%51z, ¥i nDNA #ik, ANA, RF, IC 0BHE
B 7 DR (%) % M X ARSI X 2 RBFNITRL
Iz,

1. ¥i nDNA fitk

# nDNA Fifkid, NEHCRLBEETH > 208,
EREBRE TIR1342 154 (11.2%) BB /R T
Hoir. EEXEAE L BRUBITAHS L ZDOMIC
ERTId ool

in sera of two patients with silicosis for
human type I collagen and human type II
collagen. The solid line shows the antibodies
of one patient, and the dotted line represents
that of another patient. The vertical axis
shows % optimal density compared with that
of noninhibited condition, and the transverse
axis shows the cancentrition of collagen used
for inhibiton. @ . O preincubated with
human type I coﬁlagen;

_______ B preincuba-
ted with human type I collagen,

Table 5. The prevalence of nDNA, ANA, RF and IC in the sera of controls and
patients with silicosis according to the roentgenographic category of pneumo-

coniosis
Controls PRO, 1 PR 2 PR3 PR 4 Total
stlicosis
(n=40) (n=74) (n=37) (n=4) (n=19) (n=134)
nDNA 000%)> 9(12.2%)  2(5.4%) 1(25%) 3(15.8%) 15(11.2%)
ANA 102.5%) 4(5.4%)> 7(18.9%) 1(25%) 6(31.6%) 18(13.4%)
RF 1(2.5%) 8(10.8%)  4(10.8%) 000%) 2(10.5%) 14(10.4%)
IC 000%) 7(9.5%)  4(10.8%)  000%) 1(5.3%) 12(9.0%)
Cases(%)

Table 6. Comparison of anti-collagen antibody titers (O.D.) between negative

nDNA, ANA, RF and IC

and positive groups of

nDNA ANA

RF (o

Positive
(n=15)

Negative
(n=119)

Positive
(n=18)

Negative
(n=116)

Positive
(n=14)

Negative
{(n=120)

Positive
(n=12)

Negative
(n=122)

*

——f——

HI1  0.351+0.022 0.216+0.039 0.319+40.019

Bl  0.194+0.026 0.259+0.083 0.197:0.027

HIO  0.521+0.021 0.501£0.065 0.516=:0.023

HV  0.104+0.019 0.076+0.038 0.104+0.019

0.443+0.081 0.326:0.020
0.229+0.073 0.188%0.025
0.535:0.059 0.507+0.022
0.08240.036 0.099+0.017

0.42040.091 0.334:£0.021 0.356+:0.079
*

0.183+0.024 0.392:+0.128

0.316£0.106
0.623+0.074 0.513+0.013 0.582:0.065

0.124:0.082 0.103:£0.018 0.083+0.047

Each value reprsents the mean+S.E.M. *P<0.05 by t-test.
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2. ANA

ANA 1%, MEEBETIR40LT 148 2.5%) BHHET
Hoteh, EMERFTCIBEERILI34ELF18E
(13.4%) Lt B TH- 7. FEBXRAIFC LR
BptiZ P EREERELERLL. ANA DI 47
I3, speckled 94, peripheral 54, homogeneous
4ETHoIz.

3. RF

RF &, XHEBETI, 40P 14 (2.5%) BVBHET
Hol-DicRL, EMEBRE TIHBEESE L1345 14
£ (10.4%) LEETH - 2. FEHXBRHEC X 2R
BTHBLZOMREIRD Shiholz.

4. 1C

IC i, WEHETREERETH > /o3, EMERE
TRRBHE X 1348 F124 (9.0%) L EBETHh-7-.
WMXBAE L 3R TH B L FOBICERRD S
N, oiz.

VIl. fia 5—4' vtk & #i nDNA #Hi#, ANA,

RF, IC ¥ »oRbE

FEERFZ 13440 5> B nDNA ik, ANA,
RF, IC oEtE L EME e OMTHa 7 — 7 VHik
OFUEAE % LLBRE L (3R6).

1. Hi nDNA #itke Hia 5 — 4 >tk ORE

i nDNA HifEBEERBESCEBRL TR HI
FRrERCEEER L (P<0.05). o7 -7
YHiETE, BEE, BEEMcREREZRREDON
wholz.

2. ANA tHias -5 itk OBE

ANA B e g L H] fikkREE
EEERLE (P<0.05). fhofia s —¥ YHET
i, BHE, BEERCEEREERR Do aro
7z.

3. RF tHias—~ vk i

RF BHE I3, BEECIEEL CEEEERD S
hixdold DOEF I S5 — & »HuikiiidmE o EmE
ERLTC.

4. IC LfRas—¥ Ytk OBEE

IC B IIRaMEE LB L THL B1 HESERL
EEERL (P<0.05). fho¥ia s —4 v HETHE,
BEE, BEERCREEERRDohiaho Tz,

Vo, fui#E PIIIP

7R mE PHIP EIEMERSE TIE
11.5440.39ng/ml & XFEEFED 9.89+0.20ng/ml ik
WLTHERSEE2FLE (P<0.05). Ly LEEHX
BABECE3REMIcRERRDON gD o, £
¥ PUIP{E L Hia o —4 VY Hilkfll, 8L UORES O

7 B ORMICEE S HEBBERRED Shahor
(®3).

% =

a5 =5 ik, AR (connective tissue) F
THEIVAIETHY, BMDEET 22508
D1/3, RS HEBIIBNTIE, 289528
D11%EEH TWE2,

B ETREN D RYRTFPEI AN IEL AR
¥ (triple helix) L, « #HOEE, £ ii¥ED
BEOIZE - T, BE I B~XIHEDLBEENEET S 2
ENHISENTBYY, s WWHEXIEXRAEEIRT
WAP B, TBE~VEaS -7 U BEEL

* |
40.7
=
351
®
301
[ ]
25
<
o
= 20 |- [
o ‘.
E $
151 8%
° Y
10+ o %
5 -
0 Controls Silicosis
(n=40) (n=134)

Fig.7. A comparison of procollagen III peptide
between controls and patients with silicosis.
Each bar represents the mean+S. D. *P<0.05
by t-test.
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CEDE ZORTLELHIMER S -5V T
»5 BBy —7 Y RMECEELY, B
a5—# v ThHBNVHEI T -7 Y REEBRCIFEELT
B2 g7 IREEXHEBRREEINT
wp® VEIS -5 IMHEL L UHHE « £E
EOBMEEL TV E®.

—5, BERRE R, WEEEERE (510, ¥V A) 2 BT
ERRAT S I LIk o T & U iRREEREER b
DERTHB. 0.5~5pum Dy ARFH, Figc
gAL, FilaROv 707 7— Y ML, ERSh
2%, ZOBvro7 77— YuEEL, fibrogenic
factor Thd4 ¥ —uo4 *F > 1 (interleukin-1,
L) REEs T, THR2ABL CTHRREORE
EEED D —7, WM (fibro blast) 2REL
T, aS—FUEBET Y. ELBEFHROER
SEB LU DNAGRIZ, 707 7 — Y oBERL
72 RNAase K &> CHES NS, YU ARZIOD™
yu77—Y® RNAase DEMEET ¥ I LI
roTasicas—yroELRREETSIEEN
zo — IL-l o THIahTHIREE,
T-B MfEtEE/ER W & - T B2/ L , B
WESELzY, RESu 7YV REET Y. W
Lierzu77—Yh oMLY 21, BURO
vr7u7 r—PRERINT, WREMEEETS.
DL —HEOBEMMEVRENLSE I LKLY, 2
5= ML T, MOREIREORSERT
BrEZONTWVWAD. /- Pernis 569k &k5&, ¥
VaEHOHLUSEHELLYYF T, MET7LVT S
VENTAMEEESEL{BBIND I DS, ¥
Y4z adjuvant $hERMBH 2 EdbAoN T3S,

¥ 7> Vigliani 5“3, fREB TR, MEBRICSEh
BIZAFY, VFEFaUy, a7 =S rEINT S
HhBEEINL2TREEL2EMLTED, 85K
Burrell 5“4, $i7 07V v HERERIC X D, @M
ERBENERZ, TEEOZIAFRPaAT—F
T 2 HAEOEEXTHL T 5. Hagadorn 5%
2O IgA KBT B30 TIRB Ve &R
ELTHBYH, Mccombs” l&, Z DPiffififkas, Gell
& Coombs OUED 7L LF— L L TMICBT2H
BHEE LTERLTw D TR AL L H#GRL TY
5.

=7, B, BEEREEFAEO MR RELE
RTERD & CEFEITREES O AR L 2R T
RECHHa s -7 v HEsREESATH 3. 20
CERDWTHEMECEL TR EPHERINTES
T, SE, EZRRMEREMNBCBL TS -

FriitknRil anBohriprHerizTiEN
S HBCAPR 21To7.

MEFROH 2 7 -7 v HEomlike LT, MHE#ER
MEREEE K G (Passive hemagglutination)® &, 7
AALITvEA4D, REHEHEY EMD 5208, EE,
BERIUBSRE R ES: (ELISA)? 2 k- T & b #ifEc
ETBIEDTBEICE -T2, 2 TEHEELIOD
ELISA 5T, flas—» v Hk2HET 3 Z
rrLl. 20 ELISA 2BV 3BOBERELT
i, B1EBB L LTHERENRGOSREDONDE Z &,
BoBEHIRB IS -7 L L ORERIGESRD SN
BIrTHD. AWFETIH, ¢ ELISA Bk 34l
EHEROEMRS L LT, 20 2HRDVTOBEKE
Tolz.

B1IBEOEBRORG2INZ2EBHMT, 37
L— T 2 VROHETI—F 4 v a8k o 1288
FEHN—F 5 HBT BSA &8 PBS-Tween %1
AFEDCRIES R (FT78—a—F 4 7). R,
M4 i3 cold insoluble globulin & 2 5 —%
YEDHEERENZZ D, MEOHEREIC
ethylenediaminetetra-acetic acid (EDTA) Mz 7.
7, b OB TOFRGENBER 2R 2D, IR
ELT, IR (27 —% ) HOBEROATI—F 4
YLy — by s VIR BRME EMA, R
Rt & 2 %6fE (OD {#) 2k, Thi7 7 7{H
LT, HiREEI-FLAEBEORAHELIrS DTS
PO ERELBI B COBREEToR.

H2ERAORERIGH 2V TRROMLKETL
Fo. Bav—r i3, BENICaHO IEENY v
A SHEEN, 207 S/ BERIED THEMULT
Wk, BHaS -7 raBRTA I LIdEL L
ENTVD. BEBFRE L CHVEHERO 27—
izl SDS-PAGE k244 kv, Byl (B
20) ® HIl b ¥Fhkss, al (1) BiUfa2
(1) psteish, HOLIc#Ez 235 HI 28A TV S
EiaE®ahf. LhLE/Z7u—F i HI EAIRES
rRALERE TR, HILckKIGE 3 (B3A), £724
vebtyarRETY HIL T, HII L
s HI BT MELLDOT, HAEICIIREE
3Rk nWI LAEREINE. LT/ 2 —F 0
HI fikzHwigaT, HI 0a% 57 Bl
LR Lo (M3A), 4 veEy a yHEBR
b HI 0axsd Bl k- TbillE&ENIz Tk
(F4A) X, HI & B1I CIRRERIGENH 20D
vz Nt WicE S/ 7 o—+ A4 HII Hikz B
wikkstT, HI B ¥2 R RIGL (K3B), 721 >
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EEYa YERERTY HI ToReMiflahni: (B4B).
COEBELTAW R HI ks cin o &
bEZ LN, ¥ b7 HEREE) 10T %
BT EE/ Ju—FAREEARTWSE I EICE
D, FIELLTHWE HI cHEL»35 HIl 2 5A
TWBIEBRBENS. LrLE/ 70 —F
HII $ifE % v i-#sdc, HII Ioft 3 2 Kk~
OD st D{EWI L, 4>y aVERT
b HI coiMgliz, HIL kxfLThuahEnNZ i
rry, BBl TRZX@ER W EELONT. &
7oy 7a—F 0 Bl ik ERAWLRRSET, BIO
A3 HI, HIl KLU TREHFED & iz H
(E3C), zhizfi BI #fitkixxY 7 o—F A HiHET
HBILED, B/ 709—FAHEICHELTRER
BENED BB, F LTEREESDT W &8
FR:EZORE. Ay a vBETR HI,
BliwkviliflahierotZ & (HIC)» 5, RAIER
BLTRIOECELTOXZER W EEL o,
BEX Y BRI 5 — 5 RO EHFEET
HHILERER LD AT, EfEREMBEOH
S—r kR RlEL. EMERECE, BRI
Lok H1 Jifiis & 0490 HI JiEfnE e
BETH-7. ZhiexL T, it BI HAf, A
HIV fifkfiiic ik, MBEMTEEZE2Rda»r -7 (E
5). 2%, Bl # HI :RXERGEUERHZ 720, —
B Eifizc Bl #HBEcBVWIHa -5 K
PHELTVWAIELED, SEH HI Hfiko s 2 S
T, L BI HiEK DWW T HRE L7228, BEERED
BrswTH HI idRkEBcCELEREREER
RLEORML, Bl ATREREERD Lo
o, ZOEBEE LCEMERZMEROR I BH&k
2, Bl D bEEBENCHI KRIELoEER
oh, Hlas—rrifkofiEc:, AETHEE b
AT-FUEBVILRENDLLEZOR. &
B a7 —7 VRIS XEMEC L 2 RBE O™
BWTiE, ZrBED o T, BEFEEHRGICHRE T
2:, WL HI Hifk, 31 B1 #ifk, 5 HIIFAkEL
TREEEHMcEREEZERR» oY, —H#H HIV
AT, MEFEERSE T EYEES2 L 28R %
ALz, TheDZ e sEMERENE CSWTH
37— R, HENREHOBRBCHET 2k
NRBEN. MEBCE, TR~VEIS -5
FELTWE™ s, Mctnsisras—4
CERBIBEOIFOEALYD, BiEtomT
BIMAEMEEL, PR TIEMEMLTETIR I
BDEEHEA T 5%, Quinones 5Pix k3L, v

ARAYUERELS y VBT, EEMcL
RT, I, MBas— > OEERIZIEULCE:
208, WHaS—4 U RBETTA2Ie8HEINTS

D, AR TH HI #i#s U5 HI FidEsnEEe
HoleDrxtLi HIVHERBETH > 20, ¢
DLIREROMBELELSND . £, H HIVHK
W, EFRAERLETIE CREINL Ty  EESES
SN T ERFEECHERECRERTH Y, OB
PETL, BEBESBIBINL Z L2 > THLH
HIVHEBNEEEINTHLL L WIRBREREI L,

(70, fia s -5 U HENEE LR LU CENERS
OmEEZAWVWEA ey a YERIZT, Hilas-»
CHEMMS HI 8L HILww & vl hz 2 kb
&, EMEREME A HI ks X UH HIlH
BREETE L PERTIILBTER.

¥7:, HMEETR, MIBaS5 -5 HAEY %
FUEMSREE TR L, I, VRIS —5 U Hkon,
E o2 EMETHEBILE (progressive systemic
sclerosis, PSS) TiHL1, VB 5 — ¥ v Hifksk
HENZ EWIMEY» S, OB LOERCE
W, TRENOFRBIGECTEEDOT 2 7 -4 vk
NEEEINTWL IR EZOND . —HECHREER
BThHBMMEEY v <F (rheumatoid arthritis,
RA) OBFMBFCETBEOERSTH 2 HH
F— 7 AR ENE Z O ' 51, Fv b
WHBaS—72EHT 3 L, RA KWENMLLSE
MRS ANEL S Z L&D, RA ORED & UKER
B, NB27 -7 U»nMdlE5T 3 2 LhER3h
TWwa® EECSWTLHII—7 Y HERES
HiEL LTZ2OREDERBICES L TWw5 & & bHE
anhb.

Vigliani & Pernis%3#4% TEEMEIC 8\ THRES
07U YR ERT BT AL TR, EMEREL
THHRBHERENTTET L LMo T2, &
WRTiRAE a7 iz, MEECEN, IgG,
IgA B LU IgE ML T, ZhiglT
IgM ICREETREEZRDONT, KK, B
FEYDIRELBHTH 7. EMEMXEMFCLL
WEIBI T, BEAEDERICHE - T 1gG OBINsHD
s, IgA BHE 4B CERLEMOMER 2R L 72,
IgM & IgE i—EDHER 2RI R o7, EhEF
59 BREDE 4B Ic8» T IgE OEmMERDT
B, BEEOCEMERECED > LHEREEEFD
BEHRATR L OMEL2EHL T 3. EELEWEOE
MR E T IgE OEMERo 7228, 20 2 ko o Hff
FEr7VAE—BE L OBERTRR I LS. Bl
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as—FyHiikr g7 v e OMBEERE L
rzn, #iHI fike 1gG L OMEELHEZR
i, LnrLio&H 2 =4 vk ONBIERD
phiholz.

¥ - EEREOMED & X AEO B SRR
2nd o e b HOAERBE LCOMELERIN
Twb. I TEWMETIR, EMEC B3 Bl
v -y itk OBEELBRE L.

# DNA Hifkid, 2 A48 DNA ixf§ 3 Hik (i
nativeDNA Fifk & 7212 #i double stranded DNA
%) & 17484 DNA iz d 3 5ifk (#1 single stranded
DNA #itk, Hi ssDNA #itk) o 2 E@E»RH D, K
DNA Fitkik, #i ssDNA Hifk et L 2Bz 7
< b —F A (systemic lupus erythematousus, SLE)
CIVBENTHLEINTWS . L LE nDNA
ik, BAMRBESHESHR (mixed connective tissue
disease, MCTD), PSS, ¥ = — 7 v v EEBEH
(siogren’s syndrome, SjS), KM% (dermatomyo-
sitis, DM), RA Z0BRRTHBHEFABHREZI LT
»3®, &, i Crithidia 2 v 3 8DEFIEEC
Lo THi nDNA Hiik2HIE L7z 2s, BERRERE1M4EL
154 (11.2%) B HERILFED Shiz. Cledes 5%
L, AEs ™z, BMERECSLEREREELE
Pz nDNA Hitk2 R TB Y, EMfifEL SLE Lt D
B2 RART V5. BERYE, BREBEL64 P
534 (30.1%) =il DNA fik2Ro i eREL TW
zH, Zhid, i nDNA ¥ifkB & U5 ssDNA Hifk
OEHEPMEL 1278, SEOEZEOHR LY BRI
HBELLEbDELEbh 3.

ANA % SLE BZuiEEmcRwHasnz g
KThHH, BEIERZCH ANAPBREIND I L
BRERD» o LIF LIS T» 292, SE, FEF
REERTRE R E 1348 971845 (13.4%) = ANA 2RH L
. M XERESERT 513 Y ANA OBER
RER W s EEEED 7. Doll &0k, EEMERE
534 26% 42, Turner-Warwick' 13394 544% 42,
Jones 5™ 13394 H44% =, %7 Kang 5>, 314
4128.5%1z, ANA ®#H L, Lippmann 52, RHL
%1564 4134%, %7z Turner-Warwick 521k, B
MEHES0LH20% 1 ANA 2HREL TV 3.
Lippmann &2 Q#REMUNTIE, WTFh b B X%
A2 d 01 ANA SERICBDONTED, &
HOEZHEDHR L AOFETH 7.

RF i3, &M 1gG wX¥38EHM4T, L LT
M B+ 35>, THD, RA DBEMFED%
CHEFEENTHE D, Z0OMOBERE, FEEREEC

LED LN T WS, Caplan®ps, RA BB LK
HROMELY v b e KRE R EEIEEEEREL T
DIk, EffifEE RA rOBEERFEHE L TER. &
B, FHIIEEMEBRELMEF144 (10.4%) i RF B
HEFED. BHRXBRIECL2R/UNCADZ LZD
Bz Z3FEd o7z, Pernis 52 13, HEfERE
2124,%415.5%1Z, Doll 5" X534 H28% 2, Kang
52133148 96.5%1C, Turner-Warwick 13 394
7%, HES5™13202499.7% 1 RF BHEE 2D
Tw3. Doll 52k, ME XA X 2HFFNC
ErTADTCBLT, SEOFEORERLAKTH -
7z,

Doll &%, Raji cell assay # T, #]& TEEH
EBESIZHIL%IC IC 2RH L. L LHEX R
R E - OHEBRED sz ol LHRE
LTw3 . AHETCREMERELMETIZ2E
(9.0%) iz IC #BH L, Doll 5D % h izt L CT{ESR
THoteds, Tk e LT Clq ELISA %% H
WhZEREDFEDRVWIEBRIZHITSNALD. &
7z Doll & & AR R X AR B4 & 2R D
ERBEp ool

FEFF LD, EMEREICE L TH nDNA #if,
ANA, RF, 820 IC 0 4 EBEOEHCHENEE
o ohl. MRS, RREMGHEE I B8 TR
5 =5 UHERREL TV A, i IC BiEEI
BOTHa s -7 UHESERET2 I L 2HREL T
3. &E, BECBT 27 —5 vHEdRk, i
nDNA #HifABHE TR, il HI ik EEERLL
25, ANA BiEE i HI LS EERL,
RF BAEF BV TRETOHI T -5 Y AN EE
oEAE%ERL, IC BEFCBLTEE Bl HiLE
ERRL:. T4bbH nDNA HiEUAOE S HE
BHUE T S - Y HkBEOERSRED sh .
— 7 Pearson® ¢, T v b & Freud @ complete
adjuvant 2EHRTA I LIZLD, BOREREBR L L
TO RABDKRENFEEL 22 L 2WEL T 528,
) A adjuvant HREFTEH b I HIONT
W2, Lo TEMECSWTE, 20FRFTH
2 v ) A0 adjuvant BRI L > CEEDEH A
EEINTBZenBEsRE. REDZ b XK
WETHEs N-ERECBY 2825 -5 v ik
YAz kB adjuvant HIRC LV EL 2 —BOES
Fiky LCEIBT 2 Z DB THS.

as—4vi3, £AROBRT, WRATEST Yo
25— rELTERSh, AR,
endopeptidase IZ & » TNK%, CHKIFD peptide 3
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PHanTas—7r v SFREFLTHL . 57T,
meRic g & 3 I & vtz peptide THh % PIIP %
BWEFTLI LD, ERTONE 2 —7 > O8N
BB ZEMNTE L. MiF PIIP 3, HFERICBIT 3
FOBELDEZEL LTI s Twsh, MG
5™y, BRTER, B oo ERBCRELLTT
VAR A Y RBELTHRELE B LB TME
PIIPOEE*HELTWAE. 22 T5EEE L B
ERFCBIZME PIIP conwTdBELEE S
5, MBEEZCHE L TCBETH . Db h
EfEEZECBLTRIEIS -5 oML TWw3
ZeMEBREN. UL LS XEAEIC L 2R RE
TREOERRDY, M PHIP a5 —4 >
ik oEELEDesEZh o,

PR DERERECSVWTR, RESBEDE
1Bz s —7 Uiy snh, efiasz -5
vHER, RES a7V oM EELEE 2 ®
B, &SI ETHETH S ANA, RF, IC OBEH
TEECERSED Sl Ths DI Lo o EME
BT 7 -7y HEOESEIE, MoMMELIH
305 = vOEES L UVEREEREOTE L Vo 12
GERE, 25y ) A2k 3 adjuvant ZHRICE
S bDEELONT. BIFER, RERBSCAL
BLREIRLICKEL 22 BETHrOETHORR
THY, ez kEEnEL, FHEE, RHERA,
BEEEOERSNILE L 22 . BEMECBIT A5
F—r ik, RESBETHIE IR LY
HET 2 Z L3R Eh, Z2hix ELISA ik vl
BUrAETEIZLhs, HOoRELs XUEORE
BREOKBCELT, IV EMWOBEL LTEETH
b eiEfs .

#® E

EEMIE B E 1348 6 &L R A40% O MFE+H 3
Z— 7 ofifkh ELISA xRV THELL. 4R
g a7 ) v, i nDNA #i{&, ANA, RF, IC,
PIIP% ¥ L ORAMRERE LT O£ B2,

1. BMESEMERON S — 4 »HEMiE, it
HI #ifk, # HII fiks» @B A TERICEE
THot. ¥ BI Htk, #i HIVHETE, mEEC
ERTED SR b o, BEEREOTEBIERE,
B H 1 #ifk»334.3%, H1 HI Jiik2835.1% L R T
BolnwrL, ¥ BI Fifkix12.7%, i HIV 5k
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Abstract

Silicosis is a disease characterized by pulmonary fibrotic change, consisting mainly of
increases in collagen. In the present study, anti-collagen antibodies in sera of patients with
silicosis were examined and its relationship with immunoglobulins, autoantibodies and
procollagen I peptide (PIIP) was investigated. The autoantibodies examined were
anti-nDNA antibodies, anti-nuclear antibodies (ANA), rheumatoid factor ( RF ) and
immune complex (IC) which are all often detected in sera of patieqts with silicosis. Using
the enzyme-linked immunosorbent assay (ELISA), anti-collagen antibodies in sera of 134
patients with silicosis and 40 normal subjects were measured. The mean levels of
anti-human type 1 collagen (HI) antibodies and anti-human type [ collagen (HII)
antibodies in patients with silicosis were significantly higher than those in normal subjects
(p<0.001). However, there were no differences in the mean levels of either anti~bovine
type I collagen (B1) antibodies or anti-human type V collagen (HIV) antibodies between
patients with silicosis and normal subjects. Of the patients with silicosis, 34.3% had
anti-H I antibodies and 35.1% had anti-HII antibodies, whereas only 12.7% and 8.2% of
the patients had anti-B I antibodies and anti-HNV antibodies, respectively. There were no
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differences in the appearance of any type of anti-collagen antibody compared among
roentogenographic categories of pneumoconiosis. There was a tendency of elevation of
anti-HNV antibodies according to pneumoconiotic working years, but there were no such
relations observed between anti-HI, BI, HIV antibodies and pneumoconiotic working
years. These results suggest that anti-collagen antibodies in sera of patients with silicosis
are made at an early stage of the disease. In addition, IgG, IgA and IgE in sera of
patients with silicosis were significantly higher than those in normal sujects. There was
also a statistically significant positive correlation between IgG and anti-H I antibodies
(p<0.05). There were high percentages of anti-nDNA antibodies (11.2%), ANA (13.4%),
RF(10.4%) and IC (9.0%) in sera of patients with silicosis compared with those of normal
subjects. Levels of anti-HIantibodies in anti-nDNA antibody-positive sera were
significantly lower than those in anti-nDNA antibody-negative sera. Levels of anti-H 1
antibodies in ANA-positive sera were significantly higher than those in ANA-negative
sera. Levels of all anti-collagen antibodies in RF-positive sera showed a tendency to be
higher than those in RF-negative sera. Levels of anti-BIantibodies in IC-positive sera
were significantly higher than those in IC-negative sera. Levels of serum PP in sera of
patients with silicosis were significantly higher than those in normal subjects (p< 0.05).
However, there was no correlation between serum PIIP and anti-collagen antibodies.
These results suggest some relation in silicosis between , anti-collagen antibodies and
immunoglobulins as well as between anti-collagen antibodies and autoantibodies. It is also
suggested that immunoabnormality due to elevation of humoral immunity is related to
production of anti-collagen antibodies. Estimation of anti-collagen antibodies in sera of
patients with silicosis is considered to be a useful prognostic index of lung fibrosis and
autoimmune abnormality in silicosis.




