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Role of allergic reactions on outbreak and development of antigen—induced arthritis in mice
Antigen-induced arthritis (AIA) is produced by intra-articular injection of antigen in

previously immunized animals. To study the role of allergic reactions of chronic
synovitis in rheumatoid arthritis (RA), AIA was induced in mice using heat-killed E.
coli 0: 14 (E. coli group) and egg albumin antigen (ovalbumin group), and immu-
nological comparative studies between both groups were undertaken using mouse
monoclonal antibodies including anti-macrophage (Mac-1), anti-Lyt-1, and anti-Lyt-2.
Within 1 day after challenging injection in both groups immunological tissue damages
by immune complex had occurred and exudative inflammations were observed suggest-
ing Arthus reaction. At three days after challenging injection a local delayed hyper-

sensitivity reaction recognized by the method of macrophage migration test and immu-

nohistological examinations, and subsequent proliferative synovitis was observed in only

E. coli group but not seen in ovalbumin group. Thereafter, persisting chronic synovitis

with pannus formation was seen. These studies suggest that cytokines play an important
role for establishment of persistent chronic arthritis like RA.

Tsunemasa Nonogaki + Kiyokazu Nagamatsu « Koji Ikuta » Shigehisa Aoki*

* Second Department of Pathology, Aichi Medical University

key words: antigen-induced arthritis, mouse monoclonal antibodies,

immune complex, lymphokine, chronic arthritis

ViR 5B % (antigen-induced arthritis, AIA)Z,
REAE X - B o BRI N~ U B R GT 2 17 - T
TEBHTUAF-HEE LT BHEEGY Vv
(rheumatoid arthritis, RA) DR EF1rD—D2 LM
T, RA X, JRLIBMSED, BAMiZY & LCHMR
EEALERER 0E Ui big i+ 5 SRR EThH
5. FOWBERAEIICE, WEARKOREL Vv vk
WD bR, Z DOHIENFE LCRE « BiE~E
MR L, 8o B - o B i
3. RA 0ERE LT, BEMHFEN, EPRTF, RHR
#, QORERELENAEZBRTVWEY, Wihd
KR E T g,

LL, REFOWH UL LWES L Ebic, RA KK
DN T DORELN BER S h, & O KREDHE R
AR E IR LD > T B EEZ DR T 5,
FLTC, 2OXdRRELMRIELRTE LT, BR
HABFE IR IR TNBHHD, 22T RA 0BRSS
I S OB IR BT 5 HIYT, ¥ v 33k subsets
DIRMTHTRET. = v A%l o CTRBREBIR &, WREL
TOPHT AT I vick B AIA BRESE, TORIE
LB IRITH T v F — RS ORE % SR BT
B L.

* FMER PR IR E

MHEEFE

g2Ea ) 4 13, C57BL/6N(H-2b haplotype) %, 83
W, M~ v ARMH L, DT, AURIEGUR ofH
b, KBEREE A0 23 b T g 17-
7z,

BAEFUR & UG, KIBEBE B IS @ BT (CA)
HE AT 5K 0:14 #® A 9EREEHIZ T colony
w0l b, HREHIMEE TR Lic colony ¥R L1z,
100°C 2 WREIMBLEE % & R & & & 7 - T, 1,000
pg/1.0ml AR Ak CERK) K THEL, BFe
0.2 ml/URE TS L 7. B9 @ #f TuX, ovalbumin
(albumin, chicken egg) (crystallized and lyophilized,
grade V, Sigma, USA)% 1,000 ug/1.0 ml 4= fKic
THEL, &R 0.2ml & RERpAES L7,

AIA OfEflix, Dumonde-Glynn 0 JFEEPICHE - 12,
KIBHERE T, KB P 0:14 #k n #4058 1 T133 LD
C57BL/6N ~ v A1 JlE PUREAF% 18 1 [l B4 Tt
L, BIEFARZ L, Hifdlio L7 2HRE, Wil
BHiINE IS 2 £ 100 pg/0. 01 mé o Hifila ke IE S
L.

PNEBECL, INA7 A7 3 v TI2IEDR~ v AR, K
5 R & BRI RIS IR R AT, DU o LA 2 TR
%, WREBRAMEAN I Zhh 100 pg/0.01 mi DHiFE%
S L,

WRED WAEEIL, WIhd PR A, 81

M, 1, 3, 5H, 1, 3, 5, S EHREHL, Wik



416 4¢  JE  VOL.8 NO.5 SEPTEMBER 1988

R U7, BREGEE, 10% 8l RAr~ Y v, BYET
b2 — b, PLP (periodate-lysine-paraformaldehyde)®
REhZHEEL, <77 4 vOR LuESYUA 2 ER L
o, S RLE B X, £ 2 2 B — 9 ik (MoAb)
o BRI EEFI L, Hivsr 7y - (Mg)
pifk(Mac-1), §i Lyt-1 Hiifk, i Lyt-2 btk Hus,
SBIL, IgG EHlitko D Bt Lic, £/, B
DKL, ~= b Fo ) v e o v v Yufi e 75 C,
REIFHIC AN EE AR % Lrc, Mo BB IR
MIT)ix, AIA o #IEHH 3 A HOBIIR s L o
&V v < ERER B ic oL T o 1,

A |

KIBEBFC T, PURERTEHE 1 BN T, B
B 4 2 > VBRI 35 & 0B 65 8 D ELARAC. 3 RS M A &0 AL 35 X OB R B AL R B R Bk
FEkE s A bR %, (HE ffm, x10) HErOE ALK, ABHE 2EEY LK
1), 2o WETHMEO bk kg Tk, Mm% e
747V 7 A VAW EBRCIFRERZIEAZ B, g
Mg X v, MmaEsc IgG & C3 D fHfEs
Thrhthcins hr, 7o, @WK IgGo
WA & 1gG B R Licif ek @z s h(X 2), C3%
FERICRD B e,

F7o, 1 HH OB E LR flithkas Btk o 5
, 1gG L AERIC Blgg Shre, SEEHE3~5HH
TUL, BMESIERC A 5L U, R 2 18 M 8 v
Z, KETHEBTE, ) vk Mg oRnsbh
72(X3). 5 HH OWEEMAKE e kATl %
&, WA TR Mac-1 BiEfIan 454 5
: (H4)., TY v BREF(THER T, Lyt-1 Bty v
T —————— ARG BB DRI 5, L2 Bty -
HBAC 16C Dok e D 166 fimann R P2k
5. (BE#btht, x200) SHED MIT #ff-7cb 2 h, R6DLd1IC, HD
control 12K B, ED KBEHE T~ 27 r 7 » — ik
FRIERFMIF) DA bt 3EH TR, V) v
ez <, WEMEASEHEL U, 18P 5 EA BT
Lc(X 7). Zolicix, HEMRORkPIeRE#
M 1gG DfRfENBIZE S h, ToL T TR T,
WEMIKICE U - T, Lyt-1 23fE LT A bh, Lyt-2
LA ERDBREI ST,

538 H T, i IERLER O RN & I 2 I Ml
FEDDIE L, WIERETHER T, U v EBRERE A -
T VA PE S E S A 5 L, pannus RIS X 5 ik
oM ARSI (X8), 8HHEL, 5HH & IIFREE
OEBHELRIET R TH D, -3 v 2 A DEHEL~ Dt

Bl 1 REBEEECS Wyl

- v

N\ % W, : ;," & P w;,&‘.

3&&“‘ ~ - s n, T, . * Kﬁ L , RN MBZE S he,
B3 KMEEECS BH, WEHR —J5, PRARETE, AREHSEL B EC, Mo 7
WM O A & 8 TN O Y v 22k, Mg 4 70 7 A4 VEIFE & DG TIFRERR A & S

HHE Hen, x100) H(X9), MMmEEC C3 AMERRCBETH H (K



B4 KBEE(S HE, WIREE T

bt Mo ptkfilan 28 anh b, (BH#RILERE,
% 200)

B5 ABEAEE(K4 & A
Y v -2k subset Cix, Lyt-1 Btk v v 2 Bkni%
< abhs, (BE#Ebifkgm, x200)

10), 1gG L EKkC B bhtc, BHHTH 747V v
W oW R B i dsiled b, BHIESIEGRYE L
fo. HHE3EETY, WIKEREC 7 « 7V v AN
i bh, BEOHFHPREELHE > T, 53
T, SAETRANZE A ERD bR -1,

% =

AIA ¥, 19624F, Dumonde-Glynnps, 7 4 7'V v%
PR E LT T7 ¥ a3 Y b &0 emulsion #{EBIL,
O THE Lic v F O BN P U 2 14 LT,

gtk OB 4 & FAE S ¥ 5 HILT, LIk, RA oG

FREFALO—DE LURRMBHOMIRIMEHIhTE
7T,

4¢ i VOL.8 NO.5 SEPTEMBER 1988 417

B®6 KREBEH(3HA)
<7 n 75— gL R control XL = 7
a7 —oEsR{ kI h T3,
a: E. coli 0: 14. b: control

COERE T Y, I A1 R LTBIAET 4
X h, BfigE, @i UCRBARKE,S RA &
BULTW5, Hic, BfigMgHIETBFcowT
EAFRINTELSY, —c, RA OiFEHMCE
W, SMAMBROBMIIZEALREDLRT, Vv
BRoOEMERMEA L OIS 2 &b, RA OFRAE LR
BRICHERIEHBEIGE TS E B2 DRT WA, L
L, f&ko AIA %, vy FERFEH LD, Vv 8K
DIRMHHER L otc, 22T, U v RREEFEDMYT
MARETc~ v AR L, KB 0 14 Rin#gEF & i
WIEHEARLIODH T - T, AIA BF4: X8, £O
RAE L EBICIST B T v F = FUB DR E % R DITBHR
Lig,

BAS %6 DAL A FERFRICIER LcRE R, DU AR D45t
%1 BN, mELhLELIE7 4774 VAL
IFrhEREMEA 2 b, MR, GFRERK, REEREC
IgG kI TH 7. TDOZEnb, AIA OF
PR BiiARS &4 (immune  complex, 1C) 2 X % 14
b LERIG, 37, IIFRLEEGE R G (Arthus
BAESIE) AME U Tw b E E2 bR, & OREIL,
KEF 519, Cooke B, #KID D v % F\ - o F2R A
BLEAKTHS.

—7Jj, Cooke B89y, BHMiMkH, FAMKE, Wil
i IC ok x ik, ZhaBEfixoEbxks &
Ez i,

gL, PIEEE XK 18G LulikDREL BIS
L, IC o< Baffike N o WA & Lichians, %



418 ¢ 4F VOL.8 NO.5 SEPTEMBER 1988

AEICK U TR e flif A 52 54 D L E 2 bhs, K
BSERE D 3 H HOWBMI T, v v < HROBH L Mg
DOHBABEE L), MIT 3BH%ETH -7, =it
B DRRIE ) v <52, TEAI MR & KIS 5
ZEIRLED, VYT 4 hA v OBERE ot b ELL
%, 3~5 HHOMWBEHME DRI Y » <BiE, Lyt-1 23
FET, Lyt-2 2L B THo7t. =D Lyt-1 13,
[ CREOC MIF 23 CTH % 2 &b, SRIERE IR
BehnbsTY v 3k (Tofiff) EEx bhs, 38
HT, Vv BRI inx <, B, %5 HE
U, MSPESED AT Lie, o o Lyt-1 3, &%
. D 1gG BRI EMIE GRb 72 & X b, Bk 2 (g
ra - ‘}h FTTY v<B(Tu M) EZEL SR, X, 5HH
B7 KREBEBC3EE, W TIRSRAEDFFHEL BIZE S, pannus DR & ik OB
Vv SEREE L, WEMBEASKEEL, K Higniabh, RA X <HEELTW .
i s — 5, AW E LCOIARTE, RS 1 H
E, KEGHERE L FEED Arthus B KFER G2 B R e As,
3HHETI MIT 23&tETh b, BRI SR,
S5HEHE T, SHEAMZEA LW LT, ABEEEE o
DTS FER A R LI,

L7chioC, JIARE T, VERIGA K X, SETH
B LiehoteZ Ehvh, RA BLOMEEL T v 2 24
B2 BARAE LA~ D Rk, IC i@ X % Arthus [
RIS T, TV V-8 & Mg DBb3 5% RIEH 7
B7 v F¥—-oRlS rBETHDIEERBE LTS,

D SR F IR IC X DR H AT I3 A, SsTE
PR, SRAEF R DA Y RS L 02 5 — 5y
DEREAEHED D\ T 505, Foiz AR, T

65 ; : Vv SERE MOHKD L DT, MBI 1 F A4
B8 ABma(5HE, KB V(B AV, VVT 3 HhA V)N EEEE R T

¥

G Ll

LOLRRA Y §ETE s

4

NI RIBZ SRR 232 5k, pannus JERR 23389 5 R VB ek 2 iE, WEREM OB OB T h

5. (HE Z@, x10) GBI L LT, BHEEE A RS Ho 5% 5 &

WCHEH LT, HFRZEIED HIFEMEH LA o STy 52
2, WRARMUIEZ — KT o b L 2, T
MIBQHEAE & 1 A A v P W35 cyclosporin A
TREE L7500k, AL & % DRREA LA )
IhTna,

RA WIEOFHCw, PPk v <5 (helper/
inducer 2\EAL) & iEPE(E M@(HLA-DR B i4) A3 405 L
T %% SAEMWIAARIC IS5 U v 5k Mé iz,
fibroblast activating factor % &34y if YAy E 4 S Wb
L, WPt 1 v 2 —e o % v (IL-1) M2 RS
IRT3B™,

OS5I EI e Mo ) VR BRiC X B A

ot
; N . A RIS ol By A v ORI, SO BT . L
B9 SeeBE(l HE, WERR T, SRAEFMIIIE S Y X AR L, < hb bR Sh

MM D7 4+ 7V 7 4 FHIEE P T b ERiE g 28 BEHR(2 T 7y — i O)REREEFE, Trrxr5y
Abh s, (HE Zufs, x100) CVIRERIY, Bl BEER VLI RD EELL



45 4 VOL.8 NO.5 SEPTEMBER 1988 419

5 TTHABME, HFHBLA:RA OREBREEY»
Co T—RBEDO BN —, KK 1: 26-28,
1975.

6) Aoki, S., Merkel, M., McCabe, W.R.: Immu-
nofluorescent demonstration of the common
enterobacterial antigen. Proc. Soc. Exp. Med.
121: 230-234, 1966.

7) Dumonde, D.C., Glynn, L.E.: The production
of arthritis in rabbits by an immunological
reaction to fibrin. Br. J. Exp. Pathol. 43: 373-
383, 1962.

8) Mclean, I.W., Nakane, P.K.: Periodate-lysine—
paraformaldehyde fixative. A new fixative for
immunoelectron  microscopy. J. Histochem.
Cytochem. 22: 1077-1083, 1974.

9) Glynn, L.E.: The role of bacterial adjuvant in
experimental arthritis. Rheumatology 6: 283-
287, 1975.

10) HFAREA, HHHF, FAEEIE, GEER: B
WAl & % antigen-induced arthritis o & s (1
RTB™, WREM AW, HEY v <+ 10: 75-79, 1979.
~ v A AIA OB b, HUREHE B4 1 B 11) Brackertz, D., Mitchell, G.F., Mackay, L.R.:
1C @ X % fugep iy M 2sie o b, BIERIEL
rehb3Ihd, OWT, 3 HRREKEEGRE RIS

BOXDK, BEMT VA ¥ —REABEShDE, T

VoS ERE MRHBIL, MEHESAER A bR D, T L

T, ZOEBMERIENFRE L, *v 2 2K b bic injection of immune complexes. Arthritis Rheum.

EBHH, LOW, VU7 anlvRRs N VI EOR 103 44-52,, 1567,

et Ao 15y L 5 13) KB 5, WBEZS, WS, JgEREk, @l
HRTFAEEAFRHEZE LTS EEL DD, T
428-430, 1985.

10 FEEe(l B EH, WS
M B C3pBt b 5. (B #EHiikYutn, x200)

Antigen-induced arthritis in mice. I. Induction
of arthritis in various strains of mice. Arthritis
Rheum. 20: 841-850, 1977.

12) Rawson, A.J., Torralba, T.P.: Induction of
proliferative synovitis in rabbits by intra-articular

% & 14) Elliott, S., Cooke, T.D.V.: Scanning electron
T 7w —FAHKC X D) v RERS M@ DM AT microscopy of antigen induced arthritic joints.
Herte~ v AR FINT, KBWEPEC L5 AIA % REX I. Inflammatory cell interactions at synovial—

meniscal surfaces during the arthus response. J.

LE & WM L7c,
& SBEHURIC X B B & M L Rheumatol. 13: 401-407, 1986.

HURARTERBE 1 LIPS 1C 1 X % fufle O RLARES 15) Christian, C.L.: The possible significance of the
ENRZ h, BHEREN LB I hic, 20T, 3H rheumatoid factor. Arthritis Rheum. 4: 86-88,
B3 KB e a3 G o 2ae, IR 7 v ¥ 1961.

—IEMFEW L, WS IE A bR, F LT, O 16) Aoki, S., Ikuta, K, A‘oyama,.G.: Induction of
WSS FEE L, o5 % 2 T B SEALICT o 7 ;2;?;1;:9 pig;z;rthrltls in rabbits. Nature 237:
B, L OB, A A B EBEREERE LTS L N)ﬁmmﬁ:%mm%agaﬁﬁmwm&@a%ﬁ
Exzbhb. LW, SR Ak 50 229-272, 1977.

Xk

1) Zvaifler, W.]J.: Etiology and pathogenesis of
rheumatoid arthritis. in Arthritis and allied
condition. (ed. Hollander, J.L.), Lea and
Febiger, Philadelphia, 1984, p 557-570.

2) HNE— 4. BEWHO R L HRO BT (DM
By v <=, SRIERE & QIEHIE T4 7 - ¥
14 = v =%, 1986, p 30-39.

3) ML IHE : IO Y b & RO I T,
RA o - WEx & 723 ]R8 K 7. Medical
practice 3: 42-44, 1986.

4) HFAEA : BOWEEH0 5 RA 2EY medi-
cina 10: 22-23, 1973.

18) Cooke, T.D., Richer, S.M.: Pathogenesis of
chronic inflammation in experimental antigen—
induced arthritis. J[. influence of immune state
and local inflammatory response on early locali-
zation of antigen to articular collagenous tissues.
J. Rheumatol. 1: 143-152, 1974.

19) Cooke, T.D., Hurd, E.R., Bienenstock, J., Ziff,
M.: The immunofluorescent identification of
immunoglobulins and complement in rheumatoid
articular collagenous tissue. Arthritis Rheum.
15: 433-434, 1972.

20) HAREA @ HEHMEAL & TR — T O BR IS R
OB HERE—. dx B & o 420 1897-1902,
1987.



420 P

21)

22)

VOL.8 NO.5 SEPTEMBER 1988

Wahl, S.M., Hunt, D.A., Allen, J.B., Wilder,
R.L., Paglia, L., Hand, A.R.: Bacterial cell
wall induced hepatic granulomas. An in vivo
model of T cell dependent fibrosis. J. Exp. Med.
163: 884-902, 1986.

Allen, J.B., Malone, D.G., Wahl, S.M., Calandra,
G.B., Wilder, R.I.: Roll of the thymus in
streptococcal cell wall induced arthritis and
hepatic granuloma formation: comparative
studies of pathology and cell wall distribution
in a thymic and euthymic rats. J. Clin. Invest.
76: 1042-1056, 1985.

23) Janossy, G., Duke, P., Pulter, L.W., Panayi,

G., Bofill, M., Goldstein, G.: Rheumatoid

24)

25)

26)

arthritis: a disease of T-lymphocyte/macrophage
immunoregulation. Lancet 2: 839-842, 1984.
Wahl, S.M., Malone, D.G., Wilder, R.L.:
Spontaneous production of fibroblast activating
factor(s) by synovial inflammatory cells. A
potential mechanism for enhanced tissue destruc-
tion. J. Exp. Med. 161: 210-222, 1984.

Wood, D.D., Ihrie, E.J., Dinerello, C.A., Cohen,
P.L.: Isolation of an interleukin 1-like factor
from human joint effusions. Arthritis Rheum.
26: 975-983, 1983.

LA BB ) v o~ 5 Bk 0 RIE & B
WD 2 h =X A, fx BB ¥ 41: 2004-2013,
1986.



