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A ¥ R ) ARERIBEIRIA O FEAERE I BE T 5 5L
— ORI OV 5 3 AN T ORE] —

MEAFEFBARYEE #E (58 B HBABR

b % W

CERR 8 4 1 A29H %D

HO GBS EIRR AT RAROMRIGIC B 2HE
DTFORENERITT BAIC, FREOEFLHYTH
BZNOD= v R O$hFICEE S FHAERS L.
BLFA- 1R URICAM-15iE 2 HiE ik 5 < O
WK TR, B BRGBERRIHIELE .
Lo LIGE#M ToEER S ClBRRRIEEMIE TS
Hipoto, —H, HCDROKR UHCDSsHAE RS
i3 2 BERS & 3 WIZ10EENR ST T OHEIKINRIE L
B L, ZOEEIIHCDSMAKBMEE T D S
iz, ChoofERIHDRERERKOFIIRICLE
A-1E ICAM-1 Oy FHEERLRE LRI LTEH
D, WATFHEC X OE BRI L P LS v R
(RIFER) BT B I EREL, LDUTHEb&kT
B Lo AL ALY, 02 h =X b0
DI, 1) BERFEREENOD~ v X M % U
BEHNOD= v 2 \BA LHRRLRIES €3RI,
FAESNOD < v 2 KM% FEIRE B A L T b FEAEM
ERRAED U > fo ESLIHBMNODT I AN
BATHEHRREERFBLHILTCE A1, THH
ORI DFGER S IC L D Suppressor activity &
TR RBEHI B WEEZ SR, 2) BAREN
OD< v ZBEMIEENOD-scid= Y A~BALTHHE
KEEZFETEY, ARGERGCI327 275 -
Hoso—-vBRESZVERNELLEL SN, 3)
L»L, in vitro TRIUEESNOD < v 2 FETHIM
B BRUES BRUEO— L EZ 5 5GAD6ES
AR AR LTz, ILEOER LD, NOD< 7 2
mEMIcBY 3LFA-1/ICAM-1 pathway @ —i§
YEOBEM R IR P LS v ROFEETR LB
r#EZ oh, LFA-1/ICAM-1 pathway 2 B
GEUERBONPERIGIEARIRE D EELGN
7o

¥

!

BANHBRCIOBRENIBRERICEVT
leukocytes function-associated antigen-1{LFA-
1) /intercellular adhesion molecule-1(ICAM-1)
pathway %#5%, CD80, CD86,/CD28, very late
antigen-4(VLA-4) /vascular cell  adhesion
molecule-1{(VCAM-1) FOHfaflEE S i 3B
I o @ < 2T, Mol K
MEOMENA DRI, +1 b H 1 VEAE, MigkEE
WEOELZ ORIGICEERBEEETAH I LHBHS L
LR -TETWEY Y, w2707 7 — VOB
faZoPFRRAIlE & THlE E o RIBOBR IR, HUR
R7F KOS LIEMHCHT L THRZERENT
35X v 7+ V(first signal) it L, HilEREEE ST
B2Elv 7+ v (second signal, costimulatory
signal) &FEIEN 2N Y 7 VinEREER D, E
v 7 FVICEMiEmA, URIEERK TMHCIER R
HTHO P LEDORIGILKELEESEELZTVET
LHH LMY DB BN B DRI IES
ORESREKIGIC B 2 EESTHOEEW LS
HILTL D, EROEEFNOSH THEETSREX
B 4 OEES T OFMISHEEL £ OEHEY
BRICOLTRFALARFLLABE D,

4 v 2 ) RERERE (IDDM) 3ESR&FRNT
THlEEYO BEREHRETH 2%, LML ED

FHRIERT R AN E L, BEOLIAZED

RELTHIL, FBIT5 2L BHEESRRATH B,

NOD= v 25 BoBEMiaRE (K7 B,

insulitis) & NI W TE T 3K AHETISE I
L AN BRRRIE S S H® T 2 + IDDMOEN
REFABYTH B, Ba ISR, HEEES T
ROEENL—#TH 5 LFA-1ICAM-]1 pathway
BNOD= v 20 HEREHEIRRFE IR EES L
TVBIEEHELLY V¥ COBEOFTRL I

F-—0—F A4 v ARGERIERRE, BESF LIV
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LFA-1/ICAM-1 pathway DSBS FICBAMEAL L
72b DB BROERCRE B MiaiE L £ oIDDM
BIEOT7 =7 ¢y~ EESREEET S L AR
Lte Z2THMEEB, B ERPFRET BLHL o
DREIRF S| S 3 THIROEHALS BRI T 5
EEZON LR, 5 ABRLITONOD< v R IZHILF
A-TRUH ICAM-15iA %2 3 Cw, IVLAAR U
VCAM-15uti&, HCD80KR UHCDB6HTIAE D K i
EES THERARS L A S0EES TOH SRt
FERIRORIFRIIC B 1) 5 REAHREZ LT L7,

A&

() =92z

HEEDONOD = 7 R TP KR M B B£8R
MERICB L THBE SN TV ANOD,/Shi/Kbea v
——AFA LI, BADI D= —TIE5 ~ THIBICHE
5 ERMEEMAL L, s & LIS 5, 308iIcE
2 BB RIER TS %, HETHXRTH B,
NOD-scid = v R idth kB FEER R O AE LA D &
B O 72720, C3H He =9 2137 L 7 H S
ALt B X THPREBERBR O A 1 F
5S4 VTR T kbt

Q) B—2zo— ¥k

LFA-1®a% 72=y FCDllallXd 28 —~7 o—
YA TS 2 KBA(rat 1gG2a), ICAM-1ic%td
YN/ 1. 7(rat [gG2b) RUKAT-1(rat IgG2a),
B7(CD80) icxfd 2 RM80(rat IgG2a), BT0(CD8E)
W3t 9 % PO3(rat IgG2a), VLA-4iZ% 9 % PS2
(rat IgG2b), VCAM-lLictd 3MK2(rat IgG2.),
LFA-10B¥ 7= bCDIBIZX T 2HiATH 32 M
18,7 2(rat IgG2a) 282N MWd 54 7)) F—<%
MAREEL, ThoD 7)) F—<HIlRNERE
KFESEFHE ORI R O/ K B3 & b it
Bwictzui, M18,21F in vitro KB W CHIRIESE
HEJToy s LIdns, avbao—fiks LTHEH
Lice THHDANL T Y F—<Hifa%F + 54 FAR
v % 7% v (Aldrich Chemical, Milwaukee, WI)
THIMLUE L72BALB. ¢ nu/nu <=9 RIiCEENEES
L, ENU Kk EmEENTE, o571 G T
8L 7,

(3} NOD=v 2HBIIc BT 25 ER

HEENOD < o 2 IZHiLFA-1(CD11a) RUHICAM-
15k, MUVLA-AKRUHVCAM-15i{&, HCDSOKR T
BiCD86H A% 2 His & 4 B OMBIE 4500 g, B
2@ DET 6 [MEERKES Lz, av bo—AEELT
Img O CDI8H & & 200 11 @ PBS (phosphate

buffer saline) #[EFRICHE 5 L 72,

& Sicgittk 6 HiEo Ao DEKII S OB AT -»
too PICDUalk UHICAM-15ifk % 2 8%, 5 HEb,
1048851, PCD8OKR UHLCD86HLi& % 2 Wi, 10:8
B Uiz, £ 7251CD80 & HLCD86H A Ic L T
EEheh 2 Ml 108E S RS 1, BE
BR2EHRUSEKO Y 20581001 g, 1088
DTy AFK0ugs LUic, 3 HEERRBEEYE T
IEEH300mg .~ dl ZEEZ BB EFRE S HEL 1,
PEPRIR 2 RIE L fc v o R IIRIEHG T, BERIR AR
< v A0 EBTERL, BEEHELI0% vy
YTEE Lo HH UL 5 7 4 vicaL
%, /v5 7 4 ¥YIK % hematoxylin-eosin(H-E) i<
THREL, HS5EROME (insulitis score) LT
RS EETHM U7 0- EFEHESE, 1- 25% AT
DOBHFIDRE 5 B~ DR, 2- 25%-50% Dz,
3- 50%-15% D&, 4- T5%EL LR,

(4) 7o—H%A4 b2 MY —CL BN

2 I CCDNak UHICAM-15i A2 K100 1 g
6 ARG L7cNOD= 9 25 o MR 4 & RHm e %
DA ST LB%RE 4 BRCHE L, Tho0
REAX10°E) %2 1 ngDICDllabithd 2 VW idHl IC
AM-15itk & 4°C, 304rfBUE S ¥ 1, HIla% A,
FITCHES L 5 » + IgGHiik(Cappel, Westchester,
PATE L IIRIDE B, FHEHWE 3 FACSLI40
flow cytometer(Becton Dickinson, San Jose, C
AVISTRE U 720

(5) NOD-scid= 7 A ~DFERFHE A

2 81 THCD11a R UHICAM- 145k % %100 1
g6 AME LNOD < w 2 DIl % Hiiki 5%
2 IZTHBEL, 6 - SBEDHEMENOD-scidv 9 2
IXI0"AEREBIRANICEA LT, MAKRGEB L v E
TV b=y AOERRFIELHE L 1,

(6) PICDIlaBRUHICAM-1PEHREIC L 5

Suppressor activity DFE

2 g THCDIak UHICAM-1HA % K100 ¢
g6 HRRE L/ NOD= & X DR #a3 X 107 % i1
SR THM L, SHBERBRENOD v
R 54y HE L fo B O MRERE & i EMNOD < 7 2
WAL, LY EZ Y THD6-8 BB~
o X EBA 2 BERIRICT 5Gy D r BERH L, 2 v
Po—& UTPBSE 2 BICDISHIAEH S L 12
NOD~ w7 25 L4538 L MR s A L, &5
2B THCDNa R UIRICAM- 15152 &10 g
6 ARG Uic= o 2 QM3 X 107 % FiiE e 5%
2RI THBEL, 3EEEEENOD v v 2 iR H IR
AL, BRRBEZIEIL S 325050308 F T
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B/

(7 B TH O BERE RS

2 B THCDILa R UIICAM-1HA % & 100 ¢
g6 A% S LZNOD < v X DM #4108k 1< T
SrBEL 72, £9°0.016M Tris-0.83%NH.C1 iz T4
Fah SRIMRZBME ¥, & 5iZFicoll-Hypaquei
& BELATRER I CEHIRA Y il % o EE L 72Tk, Bl
IR Igh T LI TTHIRARR L, ThSDOBTH
Ba(2x10° “well) % 6 - 8 B O HEMENOD < 7 2 5
5 HEE L mitomyecin-C(IMMC) ic THLE L - & 5
5250, well) 5\ 135 ng/m] Drecombinant
human glutamic acid decarboxylase 65(GAD65)
EXIGE Y, TOMBERIGEH /T, GAD6SIE
Hoechest Japan&k W flifit 5 Wizfiint, ®Y95 4 7
v bho=e LTMMCHLER L 2 [FfER RO CIH M
WM&, £rhixHT 473y bo—LE L CHEERR
ONODMMN & FiIdRERTME S 2 RIES €1,
RIG1E968<4 7 o 7L — b B TRPMI1640E: &K
21 %NODIMAE, 5X10°MD2-A VA S bz s / —
W, 50U/ ml o=y v, ZLTH0ug/ /ml DR
FL7heA v (Flow, Mclean, VA)%2EML #
BEEBROPTITC, THCO: 1 v+ 2 X—yNTHE
L, T7AEfR# 2 H-thymidine(20-30Ci mmol;
Amersham, Tokyo, Japan)%2& 7 = L2 1 pCilm
Z, 9OBEfABIC VN — < ¥ (Packard, Meriden,
CDHRTHN-=RRLL, w4707 b—FyrFL—
Y3 vAY Y ZIZT H-thymidine DHIlIH D HL b
ABEJE LT, &R stimulation index(FLEE
A FTD cpm DUFHFLET TD cpm) TR LI,

(8) frat

BERRBEEROHFME X x* 5 2+ TIT» o
Insulitis scoreRUZ DD FER i3

AM-THER S 33081t B VW THIRRRIELAD T,
HoRELEEDUH -1, MVLAAKRUHVCA
M-S, 2 v o - W& TH 2 HCDISHLHA
B 50330 Ic B 1 A AR RIER IS TET LA
bOD, FIEROBIERIPRBSHREREAERES
BHIEh o1z, HCDBOK UHCD8sHi A 513 o
o —VBREIESRE L D b4 L ARRK, B Bk
WEEE L TV B A ZED 12,

HLFA- 1R UICAM- 1A B 5 O RS R IR T 0E K&
US> BRI % B Ic 3o a3 22, 288,
5 MR I0ngd >, 10EEIC&500ugT>6H
Mo AHEEE L1z(Table 2), 2 @G EE, 288
o4 REETE2HR0ugRk G LB LEED
SRS, BREEELES BRL2CED LD -
2o L L 5i8#, 10EBICHLFA- 1R THICAM-
URAEEBIIRE LB o v b o — ARG R &
WU TRRIRSRIE, B BRICEBEELZEDIE M -1,
ORI OHLFA- IR URICAM- 1L AE KRS
I & BRERRIRFEAE K OB 5 BR O FER TR BRI S 1]
SRS BRSBTS 3 LEIO 2 BiORS0E
MTHBEBHShEL - 72, .

% 72 HIC D80 K CDBBHL 1A 5 15 D i FR 3 F AiF 1< ¢
TEHOEEESSIHLCRMT B0, 28BS
100 g9, 10@EAICK50ugT > 6 B0 A RS
L7zo MILFA-IRUHICAM- 13RO RS &
IR 2 BEBE SR, 108 S BELICREIRRR
AEROBEINERD, ERE~Y 2 bS5 BEOMMmE
Adtee ROWTHCDEOHLAE LHCD86IRGAD ESL S
BEAICEVT VS0, BIRSTHEFOYRN S
B EhERET 54, PLCDSOYLE, HCD86HLAE
&4 288, 10886 B0 BMRS L, #

Table 1. The effect on autoimmune diabetes by adminstration of

nonparametric Mann-Whitney U7

anti-adhesion molecules mAbs in young NOD mice®

A b THEHMBE L2, T XTDF—

7 EREEGD) TR L,
mAb

Incidence of Insulitis score at 30 wk

Age(wk) diabetes 0 1 2 3 4 MeanxSD

# 7 PBS

anti-CD18
(1) NOD~=wv 2$iEMIcHIT A

WEES FIUAR SRR
H SR B R R R B D43
T ® LFA-1/ICAM-1, CD80,

antl-CDllatanti-ICAM-1- 2-4
anti-VLA-4+ anti-VCAM-1
anti-CD80+anti-CDB6

2-4 12/720060%) 0% 5% 23% 32% 40% 3.1+0.4
2-4  5/13(38%) 5% 16% 21% 26% 32% 2.7+0.3
0/7(0%)° 100% 0% 0% 0% 0% 0°

2-4 12/32038%) 4% 15% 1% 2% 0% 2.7+0.6
2-4  4/76(67%) (% 0% 8% 29% 63% 3.2+0.5

CD86,/CD28, VLA-4/VCAM-1

‘Female NOD mice were 1.p. injected with 500 £ g each of anti-CDl1la

pathwayDRIE£F 5%, &% and anti-ICAM-1 mAbs, anti-VLA-4 and anti-VCAM-1 mAbs,
DOHEENOD= » 2 iz 2 @#H 5 anti-CDB80 and anti-CD86 mAbs or Img of anti-CD18 mAb twice a

4k E T8 2 [[K500 £ g5 L

week during 2 - 4wk of age.
"P<0.05( x * test) compared to anti-CDI18 group.

72(Table 1 )o FILFA-IRTHIC “P<0.005(Mann-Whitney U test) compared to anti-CD18 group.
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Table 2. The effect on autoimmune diabetes by short-term adminstration o #5812 CD80HL & G HH#

of anti-adhesion molecules mAbs in young NOD mice®

Insulitis score

HISBRARIER U 7 BR

mAb Age(wk) Incidence of diabetes =3, 5o kiR & &7, HLCD8
anti-CD1la+anti-ICAM-1 2 0./12( 0%)" 0.02+0.04 OHLINMBS AL & A
anti-CD11a +anti-ICAM-1 5 2,/10( 20%) 15+15 é’“é;‘t’%t;iﬁg;gi
&b, HCD8O

i-CDIla+anti-ICAM-1 1 8,722( 369 2.6+0.6
anti-CD1la+anti-IC 0 /22( 36%) PSS BRI 2 BT
anti-CD80+ anti-CD86 2 7,/9( 78%) 33508 4 gt o0 |G T b i & o
anti-CD80+anti-CD86 10 6./7( 86%) 32 oBETHOGLER A M
anti-CD80 2 5,/6( 78%) 3.2 LiE#HRshr,
anti-CD80 10 7,/7(100%) - @ 7e-—FAb A+
anti-CD86 2 3,/5( 60%) 2.140.6 2 & B HagRA I & A
anti-CD86 10 3,/5( 60%) 2.2+0.2 KO

X BENTHEERE TR LB
anti-CDI18 2 8,/14( 57%) 2.60.3

R %E &7 6 LIZHLE

*Female NOD mice at 2 wk or 5 wk of age were injected with 100 £ g each
of indicated mAbs for 6 consecutive days. Mice at 10 wk of age were
injected 500 4 g each of indicated mAbs for 6 consecutive days. Mice of
control group were treated with 200 ¢ g of anti-CD18 mAb for 6

consecutive days at 2 wk of age.

*P<0.01(x ? test) compared to anti-CD18 group.
P<0.001(Mann-Whitney U test) compared to control group.

= a b c
8
s
-
£
z ] d e f
3 - |
O 3
<
()
0 ¢ 10 ¢ 10 100 10
Log Fiuorescence Intensity
FIGURE 1. Down modulation of LFA-1 and

ICAM-1 on splenocytes after mAb
treatment.

Splenocytes from the mice that had
been treated with the anti-CDlla
and anti-ICAM-1 mAbs (b, c, e, D)
or anti-CDI8mAbD (a, d) at 2 wk of
age were isolated at 3wk (a, b, d, e)
or 6wk (c, f) of age. Cells were first
incubated with anti-CDlla (a, b, ¢)
or anti-ICAM-1 (d, e, f) mAb and
then with fluorescein-conjugated
anti-rat lgG (second antibody).
Fluorescence intensity was analyzed on
FACS 440. Profiles of stained cells
are shown by solid lines, while
background staining with second
antibody alone 1s shown by dotted

lines. Representative data are
shown from three independent
experiments.

A 1R UHICAM-15ik 2 8
I AR 5 DO REIR N FEAE B O
5 BRiEOTETREN
MR D £ 1 = X A % T~
348, 7o0—%ArAbY—
Wk BT ARITIE 1 7,
ARSI X BRI OBE L E/LIZED
st UL, BHRKROLFA- 13 FORE RN
AHREETE AR TERHCRD L Tw 2 (Fig. Do
Z @ down modulation E—B¥TH D, MEKE
45EBICIIBAROLFA- I FORBEIETER2ICEL
BOvy RERLNVICEREL T, £72, MR
fAicB W T H[EROFRSED o hi, ML
BHEOICAM- 13 FORBAIBLFA- IR FLDEL
D108, D —#HD down modulation
PEREI N, T down modulation (L BE < H
b od, HAEOREICLDBEEaN, ThoHD
BRXOLFAIS FRUE ICAM-154 T @ down
modulation 2 & B kB & 73 & KGO ME] 13 —8i
WHL B EEZ SN, HOORBEMRERE DK
1ERAE AR i BB ARSI & B RRe MBI RS o
TREASTES, MRERS X O E MR T
ZHOKIGHTHEO M LS v 2DBFHESLTW5ET
e DR x h i,

(3) NOD-scid =¥ A~DHERKFOHBA

HOefEtERBRPE2IHIEEh/NOD < v
AR BVTHERKEZERT % Ml (diabetogenic
effector cells) DVEMAFANSE %, 2 BB THLFA-
IRCHICAM- ARSI 5 %2 %1 fo v v 2 OB
K% 02iBHA THREL, NOD-scid7 ¥ X~BALK
(Table 3 2 ¥ b o —AfifkEG~y 2P S L
TR ME A A L 72 NOD-scid= v 248 6 BLIHI
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Table 3. Adoptive transfer of diabetes to NOD-scid mice®

n Incidence of Insulitis score at 6 wk after transfer
Donor cells from"® diabetes 0 1 2 3 4
anti-CD18-treated mice 6 6,76(100%) n.d.

anti-CDl1la and anti-ICAM-1-treated mice 6

06 0%) 91% 9% 0% 0% 0%

n.d; noto done

*Six to eight wk-old NOD-scid female recipients received i.v. injection of 3 X 10" donor splenocytes.

Development of diabetes and insulitis was examined at 6 wk after transfer.

*Donor cells were isolated from 22 wk-old female NOD that had received the treatment at 2 wk of age.

2HBRBRERET 2018 L, HLFA- 1RO
ICAM-1FUEEHIE 54 FiF Fo = v 2 DMEMKE B A
Licvy By b 3—PlbBIRRREEXRD S, Hk
FHICESBROB{BETH -, ThitkD
diabetogenic effector cells ZHILFA-1R UHICA
M-I RIS 25210 o< 9 RiIcB W THER 5%
0BT HAE" L(anergy)d B0 iz 7 o — VR
F(deletion) S h TV B A[EEMESHR S N 1,
4) WLFA-1RUHICAM-1MEEH RS & %
HERRIRHNEEE (Suppressor activity) F#E 0
A
HERBRRIEERONOD =7 20 5 9 BE L 72 B4Rk
%6-8 IR0 v RBHEMENOD~ Y RIKBAT S &
10%HBRFEBATLIIENTE E, TOK,
Suppressor activity 2F2 BHla%EEHBAT 3 &
BIIRRERBB IS 5, COHFKERHVT, HLF
A IRUHICAM- ARG 2R e o 20 5
SR L 72 [MEHA O Suppressor activity % 3FMfi L 72
(Fig. 2)o BERWREIEE®RONOD= Y X & 538 L
T E LFA- IR UHLICAM-15iia G Pk 5 %
2B Z I S EB Oy X S REL IRl
FERHATE, 3 o-AfikES~y 25508
Mg s oEEBAICLS, BIRBORELLTHICE
SHEf, BARSHELAICETOY R BEIKKRE
HIEL I, 2R LFA- IR UHICAM-1bi&E #
BE5x 2 HBICST - 8HBO =Y A OBEL FfE
Wiz 2 HEBENOD Y RICHA LN, Ly
Exv bt ORRBEEEZWIBILRATEULL -1
(Table 4)o I SDERINLFA-IRUHICAM-1
RGPS X D W< S5 ESuppressor activity
BHEREINEY, KoBREEEEREEZ2ICH
EF 3+ uiERERLEVWEEL ST,
(5) NOD¥ 5 BRUGADGSITX ¢ % THI O H5E
B BHURICX 3 2 TR O IERE 2 T~ 5 /o 9,
2 BBICHLFA- IR URICAM- 1 RE RS 2%
1 10EBONOD= Y 20 5 MTHIE % 578 L 72,

100 (

~
(2]
T

o
(=]
T

Incidence of Diabetes (%)
N
o

0 10 20 30 40 50 60
Diabetic Onset (day after transfer)

FIGURE 2. Suppressor activity of splenocytes

from anti-CD1la and anti-ICAM-1-
mAbs-treated mice.
Splenocytes from female NOD mice
that had been treated with anti-CDlla
and anti-ICAM-1 mAbs(@), anti-
CD18 mAb(ED), or PBS(@)at 2 wk
of age were isolated at 22 wk of age.
These splenocytes (3 X 107 cells,”
recipient) were intravenously injected
into irradiated recipient NOD mice
together with splenocytes (3 X 10
cells“recipient) from acutely diabetic
NOD mice. Six to eight wk-old male
NOD recipients were irradiated
with 7.5 Gy from a Co source 2 hr
before cell transfer. Occurrence of
diabetes was monitored 3 times a
week by measuring urine and
plasma glucose. In PBS-, anti-CD
18 mAb-, or anti-CD 1la and anti-
ICAM-1 mAbs-treated groups, mean
+ SD of diabetic onset was 15.5%
5.6(n=11), 24.5+12.9(n=12), and
35.1£13.8(n=14) day after cell transfer,
respectively.

EENTHES BORBERDR VOIS E, T
NODOMTHIET v Fo—ey 2O MTHIEEE
BRICNODME S B & IDDMORIEICBES T3 EEZ 5
N5 BIREDO—>TH 5GAD6SIT X U MR R IE
R LIc(Fig. 3o U LOBERIE s BRI T
2 HEKIGHTHRERLFA- 1R CRICAM-1#ii4E
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Table 4. Adoptive transfer of splenocytes from mAbs-treated NOD mice to young NOD*

n Incidence of Insulitis score at 30 wk
Donor cells from’ diabetes 0 1 2 3 4
anti-CDI18-treated mice 4 2,/4(50%) 0% 7% 24% 36% 33%
anti-CD1la and anti-ICAM-1-treated mice 4 2,/74(50%) 0% 4% 19% 38% 39%

n.d; noto done

*3 wk-old NOD female recipients received i.p. injection of 3X 10" donor splenocytes.

Development of diabetes and insulitis was examined until 30 wk of age.

*Donor cells were isolated from 22 wk-old female NOD that had received the treatment at 2 wk of age.

1

n
o
i

Stimulation Index (S. I.)
=)

P X evn

NOD C3H
spleen spleen

FIGURE 3. Proliferative responses of T cells

from anti-LFA-1/ICAM-1mAbs-
treated NOD mice to syngenic islet
cell antigens or GADG5.
Splenic T cells were isolated from
10 wk-old NOD mice, which had
been treated with anti-LFA-
1/ICAM-1 mAbs at 2 wk of age
(stippled) or control mAb (white).
These T cells were purified over an
anti-mouse [g column. Purified T
cells were plated in triplicate
cultured  either alone, with
mitomycin-C-treated NOD islets,
human GAD65, NOD splenocytes,
or C3H splenocytes. After 3 days,
®H-thymidine was added at 16h
before  harvesting. Data are
represented as a mean stimulation
index(S. I.) of 5 individual mice.

NOD islets GAD65

BB IT kY 70— F VBREPAELEZFTOED
TERRRVEHEI N,

z B

AHEICBVWTES B0 HORISHETH R4
BRI B LT A LRI A RS S FIUEE
5L, HoRERERKBICHT 2EBER/~N/L £
DR THLFA- 1R UIICAM-13i&% 2 JEic 6 H

MoHEET 5 2 & THIRINRIED A5 5930 Ick
JAE S BRAEZIEEICHRGT A ENBHO M EL
720 —H. BIVLA-ARUHVCAM-1HTE L HCD80
RUHCD86h A% 5 BELIFICRS L TOH S BR
RUBRERERFENH LS, RETILLAZNS
MRS ZERDED S, FILFA- 1R UBICA
M-1bifE# 5ic T 6 5 ERCI0EKORIRE TR
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Studies on Pathogenesis of Insulin-dependent Diabetes Mellitus.
— The role of the Adhesion Molecules on Initial Events in Autoimmune Diabetes —
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Abstract

In the present study, to analyze the role of several adhesion molecules in the early age of NOD mice,
short-term treatment with monoclonal antibodies(mAbs) against these molecules were performed.
When mAbs against leukocytes function-associated antigen-1 (LFA-1) and intercelluar adhesion
molecule-1 (ICAM-1) were administrated for only 6 days at 2 wk of age, neither diabetes nor insulitis
was observed at 30 wk of age. However, anti-LFA-1,/ICAM-1 treatment at 10 wk of age could not
prevent overt diabetes. In contrast, administration of anti-CD80,/CD86 mAbs at 2 wk or 10 wk of age
accelerated the development of diabetes. The treatment with anti-CD80 mAb alone also resulted in an
accelerated onset of diabetes. These results suggested that the tolerance against 8 cell antigen(s) was
induced only when LFA-1/ICAM-1 pathway was transiently blocked at 2 wk of age. Protective
suppressor activity was not explicable for the tolerance since splenocytes from anti-LFA-1/ICAM-1
mAbs-treated NOD mice had a little suppressive effect in the adoptive transfer experiments. Although
these splenocytes could not transfer the insulitis and subsequent diabetes to NOD-scid mice, the absence
or the inactivation of diabetogenic effector T cells could not also explain the tolerance, since splenic T
cells from treated mice preserved proliferaive responses to islet cell antigens and glutamic acid
decarboxylase 65 in vitro. These results suggest that an unique peripheral tolerance was induced by the
transient blockade of LFA-1/ICAM-1 pathway in early age of NOD mice and also suggest the
possibility that LFA-1/ICAM-1 pathway would be an essential component of the initial events in

autoimmune diabetes.



