Characterization of the Autoantigen (s)
Recognized by the Islet Cell Surface Antibodies
(ICSA): Studies on Islet B -cells and Thyroid
Follicular Cells
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PR st R (ICSA) N4 224 HUR -
WEEs BiAE & FFIRER B A - BRI 1T % MR

SRAFEZHABLHE _FE L HTHBHEED

fir I e 3
CERL 49 A248%4)

1 v A ) VIREMFERR (insulin dependent diabetes mellitus, IDDM) I« O B O EERSWMEEDSHT B Z &2
BRI bR T A, & hbid, BEFRES (chronic thyroiditis, CT) & OASHEENE WA, FOSEEFCE LTI
SHEB—EDORBAELR TV, HE, MHEFRIG TH2HEESMAHE (slet cell (cytoplasmic) antibodies, ICA) %
RS f5 (slet cell surface antibodies, ICSA) #%, %< o IDDM BEMERICHRIH EhTW5. Ehi, ICSA T, 3
A v A Y VIRIFEHERR (non-insulin dependent diabetes mellitus, NIDDM) % CT BEMEFIC BHEIND = LM AT
WA, T ZT4HE, ICSA DEBMAREIKSE A RIRIE O A7 & FRIBHEE BB L EET A1 EL BN L, BRE
L CT OABHCBET A REBFEZHLAICL IS E L. ~naRAZ -1 VA Y/ — <l (In-111) 2B & LT, fsew
¥HihEI LY, BRRERPTOMOBECHREEEEE T ICSA 2HIELE. FO&E, IDDM 1761 1 4 (1,717), NIDDM
7/36, CT 6/68, NIDDM & CT ©&HHEES] 3/20, FIRIRBEETELE 3/18, 35 L OUFEA 1/9TC ICSA 2t Shiz. {84EE
Vo= 34, 2HUE=V T —F A3, BICEEE 6HITIT ICSA 1IBH Xhich » 7. ICSA Bk mEd S
Lz s v 70 w42 In-111 fifn & FRIBRIROMIGE 4 BT 55Tk, MERCHGE & RBEBEL BHOWBREL
fo. TOFER, ICSA BHI0ERR 5 flicks\vT, b b FRBFLEREMRGR TPC-1 Mfa: B C oM rHdE L, M
fREECBHEREERD. 22T, BERES = 7Y vHEY n-11] I TRINT S &, £FCHEERIIEELE. 20
FEZ, Inlll #ilee TPC-1 Mifgw ICSA ikt A BEBHESFEETATEBEEZRLTVS. b, ZhbI1080
ICSA B¥mEI > &, REMEr HVCESHREYHRE Lz, In-111 SIBERS LY ECS L, S4HE & LT 64kD EA
B Xh7. Zo 64kD EHiL, IDDM 1/1, NIDDM 2/3, CT 2/3, NIDDM & CT O&#HERF 2/3TREIhA. FEFR
MREfE b AR AV BUsR v T 5 L, Rk h 64kD EBHAMRHE EH, IDDM 0/1, NIDDM 1/3, CT 1/3, NIDDM
& CT OFHHER 2/3TRHE A, Ehic, In-111 fifus EFFRIZE - KM OTE D 64kD BE X BB 5 ICSA #
IR hic. £D 160, NIDDM & CT O&IHEFITH -7, UEOHIEDT, KE Sl L FRERE LR
1%, ICSA i3 5R—HlR FIEEBRIGEFIRENFET L Z L 2RT. b1, TORBIERF L CT & Thhbb
HOREMERFC, Pl L—BRBLr 522508 ELBNR5.

Key words ICSA, BE#HERHE, BCAEELRNSWIREE

EEE, 4 VA Y v RFWEERAN (insulin dependent diabetes BRFCELTIZS AR BESHTHEL., LrLZoHEL,

mellitus, IDDM) DIFEER & LT, HEREERFOBEA b
Ehoodps. £ LT, IDDM EEmAe, BRI 5
BOH &, T7bb, BEMEHE (slet cell (cytoplasmic)
antibodies, ICA)"™ % B & # Fa I #1 & (islet cell surface
antibodies, ICSA)"® EDIFBHEROMEN R VIR TH 5.

—J5, RENRRERERNECHARRETH D I8M: TR
(chronic thyroiditis, CT) ®EFZMHIZIL, A rraF ) v
IRV - AN ETHTOECHBNFET A ERMLRT
W52, IDDM EFE BT Zhbi &« OBHEN
FEIREH S TW2Y. IHIERIC S, IDDM & CT 0446
REFIDPEE FETHZ LMD T B A 20 &6

ICSA 7, HE ARz BRNCHEETH Z &7, i,
CT BEMAC SR S BMEIEL fon 2 EMERS AT
WARYR - ey ICSA DFMHENKS ML E
RERERE RIS EAEE L C WA E 3 e iRET L.
FORE, ICSA BHERFARZO—RIc, MEMNEHEE
T, BEE MR & RN BRI D% & BT 5 ICSA
BHCEFNERETL Z ERHB L. ¥, ZOH#EEL
RS R T Y v SEY BB TR TS L, FRIREE
MR R Lis ieote. SHICEEIL, ICSA DFUHFEY
e B ANAIE & R IR I b L AR R SR e T B TR
WOk, BUHR O RY REREC TR ET > 0 TH

Abbreviations : BSA, bovine serum albumin; CT, chronic thyroiditis; EDTA, ethylenediaminetetraace'fiC
acid disodium salt ; GABA, y-aminobutyric acid; GAD, glutamic acid decarboxylase ; HT, hyperthyroidism:
ICA, islet cell (cytoplasmic) antibodies ; ICSA, islet cell surface antibodies ; IDDM, insulin dependent diabetes
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1. # #H

wg L LT, IDDM 1761, JEA4 v 2 ) VIRKEME R K
(non-insulin dependent diabetes mellitus, NIDDM) 364, CT
68, ERRE CT DEGHEH 2041 (IDDM 1 4, NIDDM 19
), BERFREOIL CEHOREWERE & L TR RSB T
fE (hyperthyroidism, HT) 186, FFEEZ (liver cirrhosis, LC) 9
fl, 1BMB98I Y ¥ =+ (rtheumatoid arthritis, RA) 3 i, £-&¥
=) 7= b —F R (systemic lupus erythematosus, SLE) 3 i,
BLIUHRELT, ERA BRBLASIWVEESLIOLTAS
DFEHEED) 6 PIOMEELMBE Lz,

I. ICSA, ICA OR#ERNHEE

1. BEWHRELT, "axzx—(fVvRV ) -~
(In-111" & v fo. Z OB INSIE@IL L1 10% v » #5178
miE (Gibco Lab., New York, U.S.A.), 100U/m] ==v 1V v,
100pg/ml A + L7} =4 >~ (Gibco Lab.) %41 RPMI1640
B (Gibco Lab.) W CHEEMER L7 -,

2. Zo In-111 #fis% tissue culture slide (Lab-Tek 8
chamber Fixed Gas ket, lllinois, U.S.A.) PyTE:RE, HEREH,
0.01MV vE#E# % (phosphate buffered saline, PBS, pH
7.3) WT8R, KWTERTLIHH7 2 vEERFT - 1.

3. x0%&, PBS WTHHKL, 0.5% vvmE7rrsy i v
(bovine serum albumin, BSA) (Fraction V, Armour Pharma-
ceutical Company, lllinois, U.S.A.) % &t: PBS 1504 # 0%
37C, 155fHA v 2~ 1, HE PBS oLk,

4. BRAROAE PBS T 15 HR) £ ML3rC, 1K
A4 vF o x—p L.

5. PBS W T#HE, 2ug/ml KAER L A+ b+ ¥
b FEEE S =7 ) v (Vector Labs., California, U.S.A.) %
150pl oz, 37C, 3044 v+ o "=+ L. HREIZ
10mM U v ERREEIHE (pPH 7.8, 0.04% 7 &{k> F U w A, 0.15
MEEF bV v s, 1% BSA 2&T) 2V, 500ug/ml & L
7o, EHIZ, 5% v v (Gibco Lab.) #&1r PBS 250451
FRLU-.

6. PBS i T¥tit, 8ug/ml ImFHR L1z FITC 7 v o
v (Vector Labs.) % 150ul fi%., 37C, 154/ v ¥ o<~}
Lz, FITC E#7 €2 i3 0.5M #{k+ + UV w4, 10mM
HEPES pHS8.0, 0.05% 7 {k7 + U = AEESUHERBE YA,
25BIHER LA, X561, 20mM RERKEF LV & LR
(pH8.0, 0.15M #H{k+ + ¥ ¥ &, 0.1mg/ml BSA #&%) ©
100 FHR L.

7. PBS wC#ith, %M EEEMKEE (Nikon, Fluophot
VFD-R, M) THEL:. £LT, £MaKo30%L Lo
MR RS hicmiEs ICSA Btk & ¥E L. %
o, MBERCEEORbhizmEy ICA Btk X HE L.

. WiRsesk

ICSA 2 NIDDM =% CT %63 5 BE MBI\ T LB X
NBHZEPMBATWAYD, 22T, Z OfEI B

L OHR IR L AR & RS T A0 Eh BT 2
TDITLL T ORILEER % 1T - 7.

BRMEFORE S = 7 ) v HEIIFHLEH B L - TE
7o. BB, miE 2ml & PBS 3 L ORIF R % & 2ml ink, 4
C, 300 FBILEE, 4°C, 1,200 G, 105 &L LTESRE
W% 1ml © PBS wi» L, XBD PBS wilLT4 T,
24RE BT LB,

K, In-111 #RE SUEERY 140XG, 1HRELLT
B S0ulc, ASROBKRLE Y =7 ) Vi (PBS T10f
FHR) £23TC, LEFEIA v o <=+ Uik, 140G, 1
SEEO L EERE. 2oy AGT, In-111 Mg Bk
MRALEIE MG 3k TPC-] Mls v B E LT, Fido
Biotin-Avidin ¥:1C & 2 RIg ¥ BB T, ICSA OB RIS
BRET L7z, a3, TPC-1 ML, 19834E1C v 1 B In 9L e
MR & b S hclfakkT, B OBRHORRE, THTRE
W EEMRE AEOHRELET S Z LB H5R T W5 (&
RV RFTRREAE B, B LORE L 5. BT
E).

V. MRERESEORRE L ICSA ZUHEORE

1. BB aR

1) BEMRoMRES R In-111 #if G.6X10°M/) ©
0.5% Nonidet P-40 (NP-40, Sigma, St. Louis, U.S.A.) &
% 1.0~1.5ml %, 4°C, Q0O RITHELLED. s,
NP-40 &L 0.15M #HE{k+ F Y ¥ 4, 5mM ethylene-
diaminetetraacetic acid disodium salt (EDTA), 0.1% FF >
B » Vv 4 (sodium dodecyl sulfate, SDS), 1,000KIE/ml
b7 ¥ r—sb, 2mM phenylmethylsulfonyl fluoride %41;.

2) T, 4T, 10,000x G, 04 MEL LCLERE,
TOEHBES Folin-Lowry 3% TR L. = — FEBIZY
RS IVTENIZL . Bb, EEER T0ug/50u 12, 1.0
mCi Na-I'¥* (DuPont, Wilmington, U.S.A.) & Tug/154 7 = 5
VT (FIXEHIEE, KB 24T, Tug/15u OFAFHEET b
VY AT k7. ZDORISER % Sephadex PD-10 »
Z & (Pharmacia Fine Chemicals Ind., Uppsala, Sweden) =T
FAIGEE, BHROKBHEBEERNEL, SO0 — 7 v EH
HE - LT,

3) Fi, HRMFEFORE S = 7 ) vHEIL, BHROMKE
BHTERIC X - T, TOEABE I Folin-Lowry i THiE L.

4) HEEB D5 Hi: Schwartz, Nathenson 0 5 5% % —
BE LT o7, BD, 1004 OREE S 2 7 ) » S (SR, [
BRECEHIAFRL % 4C, 605M 1 v a~N—F L, 25
2, lpg/ml @ protein A sepharose CL-4B (Pharmacia Fine
Chemicals Ind.) #RA%&IN% 4°C, 0HH A4 v+ a~<—1 1
7. 0% 1,200% G, 109 BHE0 L TE SR i i v b
BEW (20mM Tris-HCl pH8.1, 100mM #{t+ bV v &,
ImM EDTA-Na, 0.5% NP-40 #&%;) T5~6[E¥E L,
SDS #ZfiiHe (0.2mM Tris-HCl pH6.8, 0.29% SDS, 50mM
dithiothreitol, 109% 'V + = — /v, 5mg bromophenol blue %4
) iz, SARAMEL, 1,200 G, 50F&ELLTLEEY
Bz,

mellitus ; LC, liver cirrhosis; NIDDM, non-insulin dependent diabetes mellitus; NP-40, nonidet p-40; PBS,
phosphate buffered saline ; RA, rheumatoid arthritis ; RIA, radioimmunoassay; SDS, sodium dodecyl sulfate ;
SDS-PAGE, SDS-polyacrylamide gel electrophoresis ; SLE, systemic lupus erythematosus
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5) kB2 SDS #4DT.5% KV 7 27 VAT I Pk
4 F B~ — 5 — (Oriental Yeast, KfR) & 3£12 40mA TERK
B L (SDS-polyacrylamide gel electrophoresis, SDS-PAGE)®,
SFRBv—H-BASVRBERR, A -F XS T
7 4 —ic# L7 (XAR-5, Kodak, Rochester, US.A). & &
= —H —E [ ¥ I3 silver stain (Bio-Rad, California, US.A)KZ
THEETIR L.

2. IEE P RIRSAE - R

EEE R GOMRENRSETABEOHEY v — L E
L, BEREB IO CT REDHCREREL ThLORKEY
# LicOEEFA ORI AT L RIRESE AT, BTFD
TELFR L.

1) BESY 50g DM 0.01M PBS, pH7.4% % 50ml i1
%, 2=A—RESH ALY - (AXRREE, BN TKETH
5 4fkE oA AL,

2) Pabr—lslber—¥ 28, 4%, 8HEIRKA
W, BEEBLTELKIREEE 4T, 10,000X G, 304

L0, FOWEIC PBS kMAT 7 R VRESTAF-THS
SREEH L, RBSEO LT EER L. S5 0RF
PIEFEOEL, BROLEYE.

3) ZDERIREEI0.5% NP-40 B % 10ml hnx, 48%F
sl L%, 4°C, 10,000xG, 305MELLTE
B OHT, MBS CTIREUREORIFLE VB LR

plasmic antibodies)-positive In-111 cells.

Fig. 2. Fluorescence micrograph of ICSA (islet cell surface
antibodies)-positive In-111 cells.

Fig.1. Fluorescence micrograph of ICA (islet cell cyto-

M

EERER.

4) 2EOHH LFEC 5 ~10EEOHRT £ RN, -2
CT—HBWH, 4T, 1,200X G, 105FE&EL LTikEr»E
7z

5) ZDifiEx 2ml @ PBS THME, Sephacryl 300 # 5
4 (Pharmacia Fine Chemicals Ind.) T VB E T 7. #5
LDy FE~<—H—~ LT 6TkD © BSA (Pharmacia Fine
Chemicals Ind.) {8 LT 64kD 50 EHRBKEZEL.

6) Z# % Spectrapor (Spectrum Medical Ind., California,
USA) OB AN TAERT—RERBCH TTRML,
Folin-Lowry 35 CEHERE, 0T EK 7R F5 I v THR
TEHL, ey fr SDS-PAGE wftlic.

3. BEHAOEBEREORE

BEFGOBBERERANSL D, FRSWEBTHATE
EIFEG SR O T &<, MIEENRSBELFRL, fET
%% 47\~ SDS-PAGE gLz,

4 . 3 BSA #ibnHk

Colman 5I®, R EHFER X% ICSA DRIEK %R

Number

89

50 ] O ICA(-)

1CA(+)

IDOM NIDDM C T NDDM+CTHT LC RA  SLE Normal

Fig. 3-a. Incidence of ICA in sera from patients with IDDM

(2/17), NIDDM (1/36), CT (9/68), NIDDM with CT (5/20),

HT (7/18), LC (3/9), RA (2/3), SLE (0/3), and from
normal subjects (0/6).

0 3 ICSA(—)
ICSA(+)

20

Qﬁﬁﬂ

‘ TIDOM NIDDM C TNIDDM4CTHT LC RA  SLE Normal
Fig.3-b. Incidence of ICSA in sera from patients with [IDDM
(1/17), NIDDM (7 /36), CT (6/68), NIDDM with CT (3/20),
HT (3/18), LC (1/9), RA (0/3), SLE (0/3), and from
normal subjects (0/6).
IDDM, insulin dependent diabetes mellitus; NIDDM,
non-insulin dependent diabetes mellitus; CT, chronic
thyroiditis ; HT, hyperthyroidism ; LC, liver cirrhosis; RA,
rheumatoid arthritis ; SLE, systemic lupus erythematosus.
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Miax AV BE, BBRPCT AT I VREET LD, )
giET O BSA MAOHFELER LisHhuEinbion b8
#1LTW5h. i BSA fithkoHE T2\ Tk, 50pg/50ml
BSA ¥BIBROT L 7 v 5 I vTHECTERL, SR+
DR STV Vo & LAY T\ SDS-PAGE 1ot L
fz.

I3 ®

. ICA LU ICSA O#iH

B 1 In-111 Al B e R e i tkikiz 3513 % ICA BB
8, X213 ICSA G OEEAIY RT. BIKEFCRITS
BHERIZK 32, H3b TRTZELTHS.

ICA %, IDDM (GEEERIHRCZa\) TiX1T#I% 2 5], NIDDM
TI36HIF 1 fl, CT Tix68%I 9B, BERFE CT DEBHE
BICiE 2061k 5 OB TH » 7. HT TIL186IR 7 f, LC T
9k 36, RA T 3fIth 2 BI2sBEM TH - 7. SLE &IF
BETITLFIENTH -7, ICSA 1%, IDDM TIX17HIF 1
#, NIDDM Tix366sR 7 #1, CT Ti168%14 6 #1, BERFE &
CT DAPHESI TIX204h 3 FIDSEMTH 7. HT THE184]
F36l, LC T 9Bl 1 FINBHTH - 7. RA, SLE, ¥
ETRAfEETH .

Lk, ICA, ICSA BEKE«DHOHEERTREWE XA
fo. ICSA IIFERDMEPICH 5 X S CFRBRATH L
BHEhic. 5T, ThoHAORBERYE G FRIBM
s+ 3) 1o, BRALhic D TROBH 2T 7.

I. ICSA D4 EMCHT 285

In-111 #fads X 0° TPC-1 A WFhizd , HMaEH i
Bt a R LIcRERIR RS, B4 (1 OEFGE) RTTEL,
BEAE 7 = 7Y vAEY In-111 Ml CRIRETE HBie ki 5,
In-111 #AfeA R L T2 ICSA BB TH D . WRINET (&
B) RHREECH R RD DM, WIRE (TE) Bk L T
%, B5%, K4 EE—EHO In-111 ST ORILET & 10 3
1%, TPC-1 fiflsnd &g ch . WILHT (-BY) itk
HWHERDHH, BRINE (FE) BHEELTWS. 20k,
ICSA R IR L EHIRBEHR A B LT 2Tk 2 H
DT, UTOME21T-7.

ICSA B¥EDREH (3% 1w+ IDDM 141, NIDDM 34,
CT 34, NIDDM & CT OABHEFI 3B w20 &, BEHRES
=7 vaEY In-111 filRcRIRLcE 25, ICSA 1344
MLz, R, ZALIERDRE Y =7 ) viER L,
TPC-1 Ml > S MBEH KA EL T ook &5, FIRFE 4 41
140 FEF 2) <, CT 344 241 FEFI5, 6) T, NIDDM
L CT O&GHES 3 #4251 GEF 9, 10) T TPC-1 MilakmEm
CHEERDT. TZT, ZhS SEARSHDLEFDOGRES =
7V virEE In-111 SRR, 3T TPC-1 Kk i
M BEY Tt ZA20TEETH 7. ULEOKR
3, BB & PR IRE R b AR 3 ICSA T B 4t
BUARAEETH I L LTRETS.

M. RETEERICLD ICSA ZUHBEORS RIS

1. In-111 #OfE% AV fokist

Fig. 4. Fluorescence micrograph of In-111 cells before (top)
and after (bottom) absorption of ICSA-positive immuno-
globulins with In-111 cells.

Fig.5. Fluorescence micrograph of TPC-1 cells before (top)

and after (bottom) absorption of ICSA-positive immuno-
globulins with In-111 cells.
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® 6w ICSA BURMFE LRI LBEOA -+ F 0475
7 4 —@% 7. NIDDM fEfI (F 1 OfEF 3, 4), CT fEH
(EFI6), LT NIDDM & CT DABHES (FEFI8) TIX, IE
B SRy 64kD BHA Y KRS, ElERTT
L, Bk ICSA BEMETH - 7 BERIR 4 Bik 341 (GEBI L,
3, 4) T, CT 3@l 24 (FEFIS, 6) T, £z, NIDDM &
CT DAPHER 3 Bk 2 6 GEFIS, 9) T, AL 64kD &EA
Ry PREDT.

2. FH#ERBARKY B oBRE

ICSA ZuHiF%, THEREARKLBCTHELL. 20
HaERE S EE BEOEORE S = 7 ) vEEY AR
GBI BEY T - cBDF — S OF I 57 4 —BER TR
<. NIDDM fE# (3 1 OfEF 2), CT fES EFIS), £ LT
NIDDM & CT DO&BHES (FEFI 9) T, EEZ IR bhis
W B4kD BH AV FRBEDR. EIRRTIEL, ICSA B
EERBE AFIR 1B GEGI2) T, CT 34+ 1§l (EFIS) T,
NIDDM & CT DAHHEFI 3 fish 2 #1 GEBI9, 10) TR U<
64kD EE A v P, In-111 i & TR - sk
OFH OMBIEF E 5B 64kD BH AV F 2R D DI
CT 14l (RE@I5) &, NIDDM & CT DABHES 1 # GEF
9) ThH-7-.

3. ICSA DESHRERME SV TORE

EIRE, BOMEER, BIUFRLOREREYHE Lisy i
BHlh LB, EEAGROFEZREAVCRARICERE L. %
OHBERESE L BENEORKE Y = 7 ) VE L BECRE
WBER T - B A~ 5S4 757 4 xR IR T.
E#%, NIDDM SE6I (35 1 DfEM 2, 3, 4), CT EH (EBHI
5, 6), #LT NIDDM & CT D&BHES GEFS, 9, 10)
DWFhIch 64kD BEHA Y FRBE®DT, R1EETIEL,
FERI S, 9% EDBET105EF D ICSA RS RED D D HiK
ThHZ EMHBE LR,

4. HEFElay AV IO BB AE & RETBEC S
V% R DOBE

fd o In-111, TPC-1 HifankE#w+hcit BSA o747
I VREETAR. o TZhbofifay Ay CHEMETEE

]|

T ok, b LESNBFH BSA HEREFETS L,
HE EBBEERTATRELEETER V. LIk, &
Bk LB &b 64kD ARBEEANT VT I VEETHS
MM L BETE W, 22T, ICSA BUERENEORE /7
B ) VBT E D, BSA LORBHBELT . F0O&
B RICETA—- 047574 —BOZ L <, NIDDM
FEFE (3¢ 1 OFEBI2), CT fEH (FEFI5, 6), £ LTNIDDM &
CT DOEBHES GEFI S, 9, 10) , Dl &b —HDFER
(EF2, 6, 9, 10) TIXZ® 64kD BE AV FiRE bR
Dote. Eir, FLICRT ICSA BH10EHOMIED 5 LR
FABh 26 GEFI2, 3) T, CT 3#IH 14 GE#I6) T,
NIDDM & CT D&PHEF 3 Fld 2 #1 (FEFI 9, 10) Tk, Ak
1T 64kD BEEH AV FRRESRIeh ok, ZOHERIZ, TEAD
i HT, EAaDEBIICEVTH, B BSA HiikBEEEm» L
e bTHEETHZ LR BT 5. Ele—KTid, ICSA Bk
T 64kD Fith%aH T 5 BETICH BSA HikBHHASFLTS
ZEERT. - T, EEMEY A ICSA, 64kD EH#KHEY
wEEL, BEMBETROH BSA fikOEEY ER Ui il
BISVERID A5 & b —EBFET B Z EARB I ht.

5. ICSA IBHEAIC BT 5 BEMEHFE L RERRED
BB

FLRTZEL, ICSA BHEMALEBINCHRT T2 &,
FERR 4 HEGIF 2 FlomiE T, #1 BSA S TH b ient
B, 5% 16l (EF 2) < TPC-1 MlaRFcBY Rty RD,
FHERREEE ERMBED 64kD BERHEYRH T
ICSA p"fEfE L7, D 1 6 (EEF 3) Tk In-111 Mo
64kD ZEEHUR O HEBET 5 ICSA BEEL:.

CT 3fEFIF 1l GEFI6) DI T, # BSA #ifsekT
Hbichs, In-l11 D 64kD BHAE BB THLED
, TPC-1 MilaEmc B a2 B d’, EHFREREELE
BABRE O 64kD EH PR Z B Lisy s ICSA 2AFAELL. it
BIEF 5 TIX, $ BSA HEREETSLOD, Inlll Ml
ER RIS RO VT 64kD ERFIUR L RHTS
ICSA BfFELK.

NIDDM & CT D& 3EFIH 2 o Tk, $1 BSAH

Table 1. Clinical profiles of the patients, and a summary of the results of indirect immunofluorescence and immunoprecipitation

studies using their [CSA-positive immunoglobulins

Indirect immunofluorescence Immunoprecipitation

. Duration TPC-1 after 84 kD Anti-
Case Disease Age Sex of DM MCHA TGHA In-111 TPC4 a?sorptmn . B§A
with In-111  In-111  Thyroid antibody

1) IDDM 71 ) 5~6y. - - + - - + - +
2) NIDDM 60 ) 5~6y. - - + + - - + -
3) NIDDM 72 2 10y. - - + - - + - -
4) NIDDM 68 $ 12y. - - + - - + - +
5) CT 71 k4 - 802 160? + + - + + +
6) CT 64 k3 - 20% - + + - + - -
7) CT 68 ki - 256000 80 + - - - - +
8) NIDDM+CT 48 3 <ly. 80% 40* + - - + - +
9) NIDDM+CT 75 ? 22y. 160% 10* + + - + + -
10) NIDDM+CT 55 3 2~3y. 20% - 10% + + - - + -
+, positive fluorescence; =, positive but .weak fluorescence; —, negative; MCHA, microsomal hemoagglutinion test; TGHA,

thyroglobulin hemoagglutinion test ; IDDM, insulin dependent diabetes mellitus; NIDDM, non-insulin dependent diabetes mellitus; CT,
chronic thyroiditis; In-111, hamster insulinoma cell line ; TPC-1, human thyroid papillary adenocarcinoma cell fine ; BSA, bovine serum

albumin.
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R TH D iehh, TPC fMiRRm BHE 2R, EF
skl E B o 64kD BEHHUR ¥ B#T % ICSA o
ELE. Lind, EkpbZ L, Toho 1§l FEHI) T
iz, In-111 MO 64kD BE LB L. f-T, ZDEHD
mEsici, In-111 #iRe & EH P RIBRR - pfiRovFho

kD

€74

649
€49

%37

Fig. 6. Autoradiogram of the immune precipitates formed

from solubilized '®l-labelled-In-111 cells and patient
antibodies.
Immunoprecipitates with immunoglobulins from a healthy
control subject (lane A) and patients with non-insulin
dependent diabetes mellitus (lane B, C), chronic thyroiditis
(lane D) or the both diseases (lane E) were subjected to
SDS-PAGE and then autoradiography. In lane B, C, D and
E, a 64kD protein band is demonstrated.

A B C D

“74
64

€49

Fig. 7. Autoradiogram of the immune precipitates formed
from solubilized ®I-labelled-normal thyroid cells and patient
antibodies.

Immunoprecipitates with immunoglobulins from a healthy
control subject (lane A) and patients with non-insulin
dependent diabetes mellitus (lane B), chronic thyroiditis
(lane C) or the both diseases {lane D) were subjected to
SDS-PAGE and then autoradiography.

In lane B, C and D, a 64kD protein band is demonstrated.
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MERERRE “insulitis” (ZLARTD LS T T fedl, 19654
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Fig. 8. Autoradiogram of the immune precipitates formed

from solubilized '[-labelled-normal liver cells and patient
antibadies.
Immunoprecipitates with immunoglobulins from a healthy
control subject (lane A) and patients with non-insulin
dependent diabetes mellitus (lane B-D), chronic thyroiditis
(lane E, F) or the both diseases (lane G-1) were subjected
to SDS-PAGE and then autoradiography. No specific
protein bands are demonstrated.
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Fig.9. Autoradiogram of the immune precipitates formed
from '"*I-labelled-BSA and patient antibodies. Immuno-
precipitates with immunoglobulins from a healthy control
subject (lane A) and patients with non-insulin dependent
diabetes mellitus (lane B), chronic thyroiditis (lane C, D) or
the both diseases (lane E-G) were subjected to SDS-PAGE
and then autoradiography. In lane B, D, F and G, a 64kD
protein band is not demonstrated.
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Abstract

Clinical association between insulin dependent diabetes mellitus (IDDM) and other autoimmune endocrinopathies has
been reported. Increased incidence of IDDM cases associated with chronic thyroiditis (CT) has been of particular interest,
but the etiologic and pathogenic nature of the clinical association has not been clarified. Recently, it has become known that
organ-specific autoantibodies such as islet cell (cytoplasmic) antibodies (ICA) and ICSA are present in sera of patients with
IDDM, non-insulin dependent diabetes mellitus (NIDDM) or CT. The aim of the present study is to determine whether anti-
gen (s) recognized by ICSA are present in the plasma membranes of both islet B -cells and thyroid follicular cells, and to
clarify the immunological background in clinical association in patients with diabetes mellitus and CT. Sera from patients
with diabetes or other autoimmune diseases were tested by indirect immunofluorescence technique using the In-111 cell
(hamster insulinoma cell) as the target cell. ICSA-positive sera were found in one out of 17 patients with IDDM (1/17), in
7/36 NIDDM, in 6/68 CT, in 3/20 NIDDM with CT, in 3/18 hyperthyroidism, and in 1/9 liver cirrhosis patients. No ICSA
were detected in three rheumatoid arthritis and three systemic lupus erythematosus patients, and six normal control subjects.
To determine whether immunoglobulins isolated from the ICSA-positive serum recognize In-111 cells and normal thyroid
follicular cells, indirect immunofluorescence and immunoprecipitation studies were performed. In five out of ten patients
with ICSA-positive immunoglobulins, positive cell-surface fluorescences were detected on TPC-1 cells (human thyroid pa-
pillary adenocarcinoma cell line). The positive staining was not demonstrated after absorption of the ICSA-positive
immunoglobulins with In-111 cells, suggesting the existence of common autoantigen (s) recognizable by ICSA in In-111 and
TPC-1 cells. Characterization of the ICSA was further carried out by immunoprecipitation. When In-111 cell membrane
fraction was used, 64kD protein was immunoprecipitated in 1/1 IDDM, in 2/3 NIDDM, in 2/3 CT, and in 2/3 NIDDM with
CT. When normal thyroid follicular cell membrane was used for the study, 64kD protein was also immunoprecipitated in 0/1
IDDM, in 1/3 NIDDM, in 1/3 CT, and in 2/3 NIDDM with CT. In one case of NIDDM associated with CT, the patient serum
immunoprecipitated 64kD protein from both In-111 cell and normal thyroid follicular cell membranes. These results indicate
that at least some ICSA can recognize the same or a very closely-related antigen (s) in both islet 8 -cells and thyroid follicu-
lar cells, suggesting autoimmune mechanisms in clinical association of diabetes mellitus and CT.




