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The Onset Mechanism of Experimental Autoimmune Uveoretinitis
Induced by Interphotoreceptor Retinoid-Binding Protein
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Abstract

In order to analyze the onset mechanism of experimental autoimmune uveoretinitis (EAU), two
experimental models were used ; one was EAU induced by one injection of purified bovine interphoto-
receptor retinoid-binding protein (IRBP) with complete Freund’s adjuvant in Lewis rat, and the other
was an IRBP-induced autoimmune uveoretinitis that occurred spontaneously in nude (nu/nu) mice at
4 weeks of age reconstituted by the grafting of rat embryonic thymus (TG nude mouse). EAU develops
when the IRBP-reactive lymphocytes in the regional lymph-nodes are activated. Activation begins
when the T lymphocyte recognizes the peptide for the epitope bound to a major histocompatibility
complex (MHC) molecule in the antigen-presenting cell by way of the T-cell receptor (TCR). In EAU,
ten peptide residues p1182-1191 of the IRBP amino acid sequence, were revealed to be sufficiently
capable of lymphocyte activation for EAU, and it was also shown that amino acid positions 1182W
(tryptophane), 1185G (glycine), 1186V (valine) and 1188P (proline) of IRBP play important roles as the
epitopes or agretopes in developing EAU. On the other hand, two amino acids of IRBP, amino acid
positions 1182W (tryptophane) and 1194P (proline) were shown to be the agretopes inducing autoim-
mune uveoretinitis in the TG nude mouse. A study of the variable region of the TCR with a residual
pl182-1194 specific T-cell line from the TG nude mouse revealed that as many as 96% utilized the T-cell
receptor V36 gene and that the peptide-MHC molecule complex was recognized by restricted rece-
ptors. Adhesion molecules such as [CAM-1 and LFA-1 were also found to play an important role as
cofactors in activation of lymphocytes in the antigen-recognition process of EAU. Uveoretinitis
seemed to result from an immune reaction in the eye occurring when the T lymphocyte arrives there,
activating the immunological process. ICAM-1 and LFA-1 were also found to be involved in the
infiltration process of inflammatory cells : our immunohistological examination revealed that ICAM-1
was present in the retinal pigment epithelium and epithelium of the ciliary body composing the
blood-ocular barrier. In contrast, LFA-1 was expressed in the infiltrating cells. Finally, the tolerance
of IRBP was discussed and it was experimentally demonstrated that the absence of IRBP-induced
uveoretinitis in human beings and certain experimental animals resulted from endogenous IRBP
serving as a tolerogen ; we assumed that the breakdown of this self-tolerance would induce EAU due
to thymic dysfunction or IRBP antigen injection. (Acta Soc Ophthalmol Jpn 96 : 1580—1607, 1992)

Key words: EAU (experimental autoimmune uveoretinitis), IRBP (interphotoreceptor retinoid-
binding protein), Tri-molecular complex, Adhesion molecule, Tolerance
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) v RERIR R A T o e, FORR, < v 20 MHC
ThBH2 74705, F40ML 1A, &
IIEfH#HBCk EWOBETFZ32BI0A~-Y 2%
LT UBIBR~= ¥ 2ic % I ¥ 38.5%, 12.5%D
EAU 23%f. LAL, A=Y 2R H2~7rgq47
MBIA=YALRA—THAHICLH LT EAU
fELdhotc, A= 2L 10 A =7 Ak congenic T
iisvo Tt MHC At o BiEFAL<{k@ETH Db
FCiield, ZOZ EAEAURECHELLLED
ha, 7ok, Vv ~HEERAROERS EAU BER L
HBIL, BI0A =2 A CEHWIEMEENREI R,
PEpz &kh, =92 EAU OFEBRETHIZLA,
LE o k &5 BEFTHEI R TV ATHEM
PiéHHH, MHC UAOEEF (non-MHC gene) &
g < B4 L, doid, polygene DR AFIFT V5 &
Hbh s,



1594 AREEE 964 125
F4 =7 AMHC~7r 247t EAU BiEHR
Class | Class 11 Class 11 Class 111 Class 1
- A K I-A LE S D EAU%
B 10 b b b b b 0%
B10A k k k d d 38.5%
B 10 BR k k k k k 12.5%
B10D2 d d d d d 0%
A k k k d d 0%
H-2 (=% 2 MHC) wizK, 1 (I-AI-E), S, D#EMAEAELTEH, FhFh
OBEFHELTD, d, kieEnds,

A, FEH@EIck Evo#{EF2 >+ 2 (B10A, B10BR) Tit EAU »3%
fET5, L2L, BI0A LRILH2 ~7r 21 7oA"Y AT EAU AREL
e,

30 THfar+7%2— (TCR) D#iEo,
2HEOFR)<TF Fffla, SENLRE~Tr LS
=T, FHEIAELT (V) LEHSE (O 1bis,

3) THiv+7%— (TCR)

TCRB $f{ET %, O EH (V), &I (D)
FLUESER () HERET O at random 7o FFHERL
WL hE 10 b RESEHEEEE LY, HEL 0
FRIcHETEs X diclc-Tv5 (X 30). T, EAU
DFE DD TCRE $% AV TRERIEAH L T
WABDTHAH b,

¥, SEIEMERREETG 2 —F~=7 A0
voBE Y IRBPCEIRL, fv4—af1Fv2
(interleukin 2 ; IL-2ic THERFTAZ it h T Y v~
S ERERA T L, fluorescence activated cell sorter
(FACS) ik b £ TCR &t Lz, B shicT
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T, =7 =2 2=T Vv BRAMEEREBIFT 288 L T
EREKRCRET 2@ behTv oo
Lk WAEES L B, T Vv BROFEE/d#ER

p=0.016 p=0.121

| ===
500l ]
800-
400 |
" g 600
< % oo
™ 300 B
200

20055 n- 015 ne7

[0 %488, 200gIRBP
EAU(+), 20ugIRBP
(135 MHfulEEEER (HEREFRIERE).
ERH S » b IL2ve7 % —Hifkic L 5, ¥, &
Btz v b r5varz7z= ) vrre7ar—Hilicr s
ffa AR O R, HlargedsEtETE
L7, EAU 5 » +@ IRBPRIGHE T V v -4BRicts
WTRIL2 v e 74 —RIVbrSvARZzY vt

TE-NREBELTEY, EEbri@sohi,

O x488, 40.gIRBP

HERM A R & D BB - B

EAU(+), 404gIRBP

1597

O EAU o Ewc L Tb hADEE LD b D

LB2B,

4, IRBFF TORESE

845 R B R TH 5 EAU 3R Ml kafg & &
B E LR AL B2, KMTEELLAET
) v A BRI ARBART (blood-ocular-barrier) %z
TEMEBCES FAECT ey, 2L T, BREFT
TORBIGENEL, FToORKEE L CRESOHES
fRon, Lo EARBEHEYHRS, Wil HE
B EBFCENCRBL TRERIE YR 0024
5 HET, REEBRERT -,

1 IRA R B @S & e

A ATy iz IRBP 50 ug & CFA H it 6
BN ERE L 7o IRER 2 S I 2 AF R L 7o, — ik
LLT, i b 70 —FAHETHD OX 603
Ia), W 3/25(#1 CD 4), OX 8(#1 CD 8), RLN-9 D 3(#1L
BMifaEwmHE), ED2H %5 W LED3 (i~ 7 =
7r—CRMEHME), 1A29 B ICAM-1) k5 & ¥
WT 1(#L LFA-1 @ )% H\», avidin-biotin complex
(ABC) HThEHBREHT 7.

RER &M Ic s T aEHMaE EAU oR il 50
T LAERYES R LE, la fiFEBEMES X
O CD 4 B i i 2 B PR 0 7o EAU FEAE #] 0 ML B kR
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