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£ > R ARFIEHER R B A 2B T HAEIRAED
R - MR 12 RIT T EAR - IR T DR

GIRKHEFEAFIFE R
T S - S -
(FEAFI614E10 3 HZF)

PR REEE ORE  ERCKFTRENRT S L CREENETOFYE, WA SHET
HEOBE2BRIT 5720, 4> A Y VIREMEERMA (insulin-dependent diabetes mellitus, IDDM) £
HEBHENRELT, HLAFFEBORE L MPfEEEE (circulating immune complex, CIC) D#|
E&®TTo>7:. HLA-A B, DR BB OBEEIZIZY > BREEFHBEL2HB W, £/, CICORZEICIIRY =+
V) a—- kRS EESRE 2 B/, IDDM BEI281 3 HLA-BWS1+52 O HIRSERE X, TFE
MBI L LEREEA (X3corr.=7.0, Pcorr. <0.05) L, HLA-BW54 5 & 1f DR4 O B 30 E
B2 (xPcorr. =11.6, Pcorr. <0.005 : x*corr. =8.8, Pcorr. <0.025) L T\:7-. HLA HEH L
BGE & OBFREES M2 T 78, IDDM BERHEEMSZ VA, HoTHEMMREREIC L &% 28
(FEIERERE) S REMEMBE S H T A5 (MR Lo 2B A0 THEKT 5 &, HLA-BW54 O HIRHEE
1, MR BLWTHEEWRY (x’corr. =3.1, P<0.05) LTw/, 72, HLA-DR2 O H R4 135
HCHIMER 2R L. —7%, IDDM BEHOFH CIC {#id, EENRBICHLERCEE (P<0.001)T
Hotz, CICHE & fBIEEE & OBMER AT 27:9, IDDM B 2B 2 B, HliEmEEL+E T2
BB L OHTERED SERICAT, BEOFH CICHEEZLRT S &, WTFNOFLERMBIELBAS»IE
f (P<0.01~0.001) 2R L, 7, FBEORE-EEI{EYL, CICHEZEREICHEML 72, HLA SRR
L CICEOMIZIZEE S i lEAsRY s o7, U EORER LD, IDDM OEEEDFRIE - #E 1T
RFEEZZONTHIRBURTOAL ST, BENRFLREZNET & O FRELEEEZF>THE EE
Z sz,

Key words insulin-dependent diabetes mellitus, diabetic retinopathy, HLA
types, circulating immune complexes.

PR NILEE G/ NMEE) ARERIERE D
FRELETIEERRFTTH LS, FORREIETVE
PREACHEP s ATV EYL, ZhE T, #/ImEED
FEEBICHESTAETFE LT, BEREOBRBAR
B TCRFSNIRBEENEZOSNTEL. &
M2 R RET 5 2 L), MNOBEOR
EERAHIET200BOTCTEETHL &N, B
Bama >y bo—ABROSNLZFZEICH B, L
HL, —HTRIEECRRSNZRABMBEOREL
H/NMEED BREERORERE & 25630 b —Be 7,

ENMIE 2 bo— B RRTHIRZ LhrrbY
F, M/ NIE HSFEAE L A WA, gz o > ho—
LWNRIFTHBICLob s, SEICHl/NEE
HET LR s TEET LY, 20L& 4HT
W, MA/INIERE OO B R AR IR T DAS 00 B (1Y
BFOLMBEENR TOE S L T L HES
NT 599,

M/ NMABE ORFE - EREBEHE TrES T 54
HEMEIE, Pyke 590 —FENEIROFETHIO XS
B, FO%, BEHEFO -2THS HLA Ul L

Abbreviations : AHG, heat aggregatrd human globulin; CIC, circulating immune com-
plexes: IDDM, insulindependent diabetes mellitus; PEG-CC, polyetrhlene glycol precipita-

tion-complement consumption test.
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ERFEEEE (REE) » ol L TR S
TEPIDTO Zfe, M/NMERE D RIE ER D REE
R T HEE T B AEEMIC DL T, 3 T2 1962 F1z
Blumenthal 5912 & DR x4, Llg, Fiompsg
#&fk (circulating immune complex, CIC) % (s
ZHEEE & OBEMSE S NS Lo Is ko, L
L, ZHETOMRTIE, WMEFEOHKE-#ERE - HLA
FRE® CIC L OME Iz W TH T LY —~EL
RENBSIT, &7, PFRNROEA EHEINAA
D4 AN IKFEEERA (insulin-dependent
diabetes mellitus, IDDM) BETH D, HET 2BE
OHLATEE R 2 HARAD IDDM B # % 15
ELTHETLREIED TZ L,

4E, HAAOIDDM BEEMHREL, DREL &
s HLA HiEBOkE & CICEORIE 21745\, 8
BEAE~DBIZH B & URIEFHNETFORES 2R ¥ 2
bz, IhomRFHECHEIZ DL T LR E
mzze.

NRE L UHFE

. & (R1)

EIRAEE 1 NRB L U2 OBSERER I BV T2
En7: IDDM HBE 25 ) (B 76, &tk 18 ) %%t
gLz, NRBESOREENIL6 F 5 52 FT,
FOFHE 20.445.2 CREELSD) FThHho7 . *
7z, MREBEZLHEL < L 548EME (11.3+3.8
F) OBFEMEREL T,

FRREAE O F IR IFARBIEIC & 1 TEAHRIREE + o T
&M, Scott AT, AT % Bl I4MEERE & L, U, T
LEAEME A 52 b O FHREETH I, 57 i,
SISO MR, KSR 5B b D 2R
REEE L, ZoIc b r o ET 2L, #1
CRY & D IHEIBUE & 320 70\ b DI 14 151, B PEHE
BBEART O 7, BIMERERE 27T b O ¢
BTk o1z, 2o 3 BEITVIRAESS, VFHIBK
MM EEE LD LM -1,

Table 1. Details of all patients in the study

Retinopathy N S&’Z JF) Aoiz e?t DF;?SSJH
No 14 3/11 20.5 11.3
Simple 7T 3/4 21.5 13.0
Proliferative 4 1/3 18.8 11.0
total 25 T7/18 20.1 11.7

Numbers in age and duration are shown as
mean.

EEEE L LT, HLA-A, BHERMORE W IZ
150 %, DR #UFEHMODREIZIL 564, 12, CICIED
HIE 212 35 BfEE A BT,

;] &

1. HLAFURBOBRE

HLA-A, BHiIEB X U DR IURBORE L, HES
DITENZHELL, T-B #lif1% 58iR Y » S BREERE
EROTT>7:. T4bb, ~%) VML b LE
BIEISTY > Bk % 8L 721, nylon-wool % 5 4
BIETCT VY SBREBY Y ABRICHBEL:, WY >
PFHER S 3T B M BT £ A 20003000 {H/mmeis
LI OIHEERL, T Y Bl % HLA-A, BHIE
MOREIZHAG, HLA-A, BRRENORECIZEE
YA L AMBORIME L ~F A b HBIERHKE
FL, DRIMFEBMDEREIZIZ, BEY A 2 A5
HLA-DR typing plate (Lot. No.1504, 1505, 1506,
1601, 1602) & Pel Freez Biologist HH#K FmbiE %
GELRRAR

2. M5EESE (CIC) OHlE

FG S DFENCHELT, RYZFLrrY)a—n
WY #E A 14 B (polyethylenglycol-complement
consumption, PEG-CC) S#ER 2 T L1, T b b, —
BUCTHREL 1 BE I 300 2l 1= 2.5%D PEG #1110
AT, CIC it ¥/, Zow#gmz, & b #lEE
b U THEEALLYE 10 4l 2002, 37°CT 30 AEEIG &
o, R, REREOBIRICE & 579 1.5X 108/
ml O BYEERIBR 1.0 ml 22 T, 37°CT 30 5HHE
WLENORIGSERE, 4°COERKEMLTRG
gk s, EOE, LEOBREE (0D, 2EIE
L, BERBEIE L, DEOREL&REE L=
BHEE (triplicate) (2 TIT- 7%z, 3 BOEEADIE
ZEBUCLEL, 2ORXEOTHELI Y bo—n
wilL e L, BEOHEKIHNEE (PEG-CC%) 13,

BEMRMAIEM (ODyy,)
a> b o= (OD,,,)
DHTRBTz, & 512 20ng/ml DEEED Cohn 11 53E
(Sigma #) % 63°CC 10 4R MEAL 72 b D 2 hIEERsE
o 7Y > (heat aggregated human globulin, AHG)
LU, 5~1000 ug/ml DD AHG 125\ TR
BREPEL, HEMREERL 2. RMmE 0wk
HERL, ZOFEHRLHVT AHG 0BG EICH
L, BI% ug/mleq AHG & LTREL .

3. WEFAVILEE

HLA BC D W T OMETERILIE IR, Yates DHIE
EMZ I xREEF G, yMEL D PEERD L, &
72, IDDM & HLA FiE# & OMEORE X, P{EIC

(1-

) X100 (%)
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Table 2. HLA antigen frequencies in diabetics and controls

HLA IDDM controls +corr. P corr.
antigens n=25 n=150
A 2 48% 38
A 9 72 60
B 8 0 0
Bw 51452 20 46 7.1 <0.05
Bw 54 52 19 1.6 <{0.005
n=25 n=>56
DR 1 12% 5
DR 2 36 32
DR 4 76 38 8.8 0.025
DR 5 11
DR 6 0
DRw 8 186 21
DRw 9 32 29

Table3. HLA antigen frequencies in diabetics
with and without proliferative retin-

opathy
NPR PR
(n=21) (n=4) | x’corr.
M%) [N O
BW 51452 5 @O0 (O NS
54 12 G| 1 @5 3.1%
DR 1 3 Qo0 (o NS
2 6 2|3 T NS**
4 16 (76| 3 (7% NS
8 3 Ao |1 @B NS
9 T B2 GO NS

NPR, nonproliferative {no or simple) retinopat-
hy; PR, proliferative retinopathy; NS, not
significant ; *, p<0.05; **, 0.05<p<0.1, but
not significant.

WM# L - HUES R 210 T corrected P (Pcorr.) % 3K
D79, 72, HEM O CIC o HeE iz, Student O
tREFBWL,

54 i

1. HLA #iE% » IDDM kOB (%£2)

4m], HLA FUREEOREIZ, FiZ DREIZDWTIT
Vv, BEWCHWTIE, ThETHAEIEHAAD
IDDM L ES L dEOHEERT cHE ST
% B8, BW51+52!", BWS4ODHIED & EIRETL
7.

HLA-A, BEETIE, BWS51+52 IR I3 HREE
T 4% TH DL, IDDM BT 20% LB EIC

B (X’corr.=7.0, Pcorr.<0.05) L Tu:7=, BW54
O HBSAII N REET 19% TH 5 DI L, IDDM B
T 52% & A B8N (x°corr.=11.6, Pcorr.<
0.005) LTz, A2, A9, B8,»HIHEHIZ, IDDM
BeNBHMcEEEsR O o7, —H, DRET
13, DR4 OHIFBE IZIBEET 8% TH 2 DITH L,
IDDM B T 13 6% & H & 12 80 (x°corr.=8.8,
Pcorr.<0.025) L T/, UL, flioo DR HIR T
EEELYEO LMo

2. HLA JURE L fElE = OfE (£3)

IDDM B# %, JBERENL W, H o T L B
MEEC &« & B8 (GRIEGERE) L REMERIRESE T
BB (HTERS) 140, HLA-BW51+52 54, DRI,
2,4, 8,9 OHIRIE £ LE#E L 72, BW54 O HBSRE
JEHETERE T 5T TH 2 DI L, BRERETIS 25% & A
WY (x°corr.=3.1,P<0.05) LT 7z, BW51+
52, DRI, 2, 4, 8, 9 OHBFMF MM CHEEEZIL
hao72h%, DR2 DBEEERA (0.05<P<0.1) &Rl

3. CICfE & IDDM B&E (1)

IDDM E£0 CIC {#i% 14.9£3.5 (E{#H£SD) ug/
ml eq AHG TH D, HEEEED 8.1+2.3 ug/ml eq
AHG IZHLEE I (P<0.001) BETH 1.

4 . CIC{H & fIERE & OBAfR (M 2)

IDDM BE % MBRED 2 B, BAIRIBEELE T 5
B (R 5 & ORI, &0 CHCERIL
L 72, CIC {HI3, FED 70 WEETIE 13.6%3. 1 ug/
ml eg AHG, B##ETix 15.4:3.3 ug/ml eq AHG,
BERERETIZ 18.6+4.3 ug/ml eq AHG THD, &
MTT~RTEEZSRH7 (P<0.05~0.008), %72,
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TENBEEE TNSEBIOMICb TN TR EEES
@ (P<0.01~0.001).

5. HLAFR & CICfEE DBAfR (%4, 5)

IDDM % HLA-BW51+52, 54, DR1, 2, 4, 8, 9 D
EHEEIZ DL THMER, BERIZST, 20 CICE
FHBLU0, EHECEEZRE D L Lro
(F4).

517, HLAFIER  CICHE L OEES %5728
2, PBEECKR L AOEELRT BW5Y, 81U
DR & EOHEBERN 27T DR2 DFEIZ LD,
FEMTERE R R 2BHICA, 2D CICE%REEL 72
(%5), BWo4 B8 o CIC 13 13.9%3.4 pg/ml
eq AHG, BW54 EMERETIL 14.6£2.0 ug/ml eq
AHG t BEEE®»FEd b o7, 7, DROBMER L
CIC &% 13.5+3.5 ug/ml eq AHG, DR2 B EE T3
14.5+2.6 ug/mleq AHG TH Y, B 2 BCE
BEERBOBh oI,

25—=F o
o:o —
°
®
_ 15— % o
0 o ofo
< ° °
o L X ]
2 ]
£ s T
£ 104 :
= . 8
U z
1 ¢
]
controls diabetics
(n=235) (n=25)

Fig.1. CIC levels in diabetics and controls.
Closed circles represent the CIC levels of indiv-
iduals studied.

Bart and open circle representmean +SD. *
P<0.001.

% =

SEEZIT, HEAD IDDM BE L5 L DRE
eSO HLANRBNOBRE 21To7. BEAD
IDDM X, fERDERDKME & FEkIZ, HLA-BW54,
DR4 EDQIEDHB RSz, 72, HLA FER - {8
EQFIE - EBE &L OBE L2 METL 72558, BW54 DH
BURE ISR CRIMEM 2 R Z e nfs b L izo
AR

FRE DO FAE R I BENRTHEST5 2 ki,
Pyke 59z L D I TR A NI, Thbb, 15 EL
Lo IDDM DOiFE2HET 5 23 HO—IIMNERIZE
W, B bFERFEEFREL L (concordant) W&
RETIR, FAOAIHERFE 2 RAE L7 (discordant)
BERBITER, EEEOHBRIEHRAET, »>T0
BEELVEETHLEHELL, 20%, BAD IDDM
BEEZWHRLE LT, BEHEFDO 1 2TH3 HLAH
JREY - HEREAE & O BEE LRSS N9, HLA-A, B
EEizDwTiE, B8 B XU BIS L fABE & DRz t88
ERDDLLDMENINHEMN, —ATRINETET

s [ttt T i —T e/
H l
T
<
o
[3
3
2
©
© 10—

5

control no
(n=35)

simple
(n=14) (n=7)

proliferative
(n=4)

retinopathy

Fig.2. CIClevels in diabetics with different grades
of retinopathy and control.
Bars represent mean +SD. *, P<0.05; ** P<0.
025; *** P<0.01; ****, P<0.005; ***** P<Q.
001.
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BMMREL AL N, —EDRBEIEBSAL L, o,
HLA-D, DR EEICBEY 2 8145130 7% »3, HLA-DR4
EHBEOCEREE L OHBE2ED 5 L OBME YD
%, Dornan 5, EHOIMBELEFE b L ISR
TF2ERLT, FEEOERCIZTERENRFOE
ZLREL, MBI bo—LOFRRELZ L E HLA-
DRABH LB ML THEE BT 2%
RL7. Lbl, TOAKE2VLTHLHTL b EREIE—
Bt 3, Moller 5213 HLA-DR4 * #8fE4E &« D fEB I
BHehTRnELTn3,

ZDEIiZ, ZhETOHLAFER L BEE LD
B MET LR, SMEH IV RL2ERL
LT, MEECEFEEOSMEAENERL L, NK
BEOBHRIMSRE L2 Z L5 L UHRBED AFEIC
ENbLIERENELONS, HEADIDDM &
A® IDDM & Tk, ZD1ET 2 HLA D7 a5 4

Table4. Relationship between HLA types
and CIC levels

CIC(r g/ml eq AHG)
HLA
positive negative
BW 51+52| 14.8+2.5 | 15.0+2.4 NS
54 14.2+£5.9 | 156.7%4.9 NS
DR 1 16.0+2.9 | 14.8%3.4 NS
2 15.3+4.7 | 14.7+4.5 NS
4 14.94+3.6 | 14.8+3.5 NS
8 14.7+4.2 | 15.0%3.5 NS
9 16.41+4.0 | 14.2%3.3 NS

Each value represents mean=+SD. NS, not
significant.

TR -THBO®, @EE: HLATURE L OBE:
BRI T 2B/ -oTh, ZOHEEBL TITH LEp
b5,

Kono 53, FH LRI, HEAD IDDM BE
DWTHRET L, MREE D 2 WEED BWS54 O HBER
BHEEEHE T ARCELERCS VL 2 L 2R/,
HEEOEEEORADOMEACHETH2 LbO0, &
BOEZEDRE L IZIZT—HTHLDTH L. AEAD
IDDM B &Iz 51} 2 HLA-BW54 & I8 = o) & 48
B8 (negative association) {3, 3D A4 A IDDM &
BENRE LR TRES LSRN TR, —F,
DR#TFIZDWT, ZhE TAKA IDDM BE 5 it%
ELTHRE L OMEELRE L MEZR Y5
V. SE, FEEDR2 O HEEE A, FERIEECL
HWHEBETEHWEMICH 2 Z L 257 L 723, Domnan 59
&, EAIDDM BEIZ57 5 DR2 O HESEE 3
WEED L LWHTHVERZ2RL L BRTHED, &
BOBEEHK T2 D THE, o, TG
& L7 IDDM BEDATEE IR T 5 A REME A8
EIiBbhd. £/, BRRORBRRZHEEF
HEET a2 BWS4 2, HEEOEFEE L IZ&D
B ERL, MORBENMEEGF LEMET AL 8N
5 DR22ODSERENE & EOEBMEM 2R L2 2 243, =
DOFE{EF O FERIBOFRAED & 75 & T HBIEAE O RIE -
ERIZH L T HIEFIRICIER L T2 ATREM: 2 R L
Tw3bDLEZSNE, Lirl, RA—0EEFH,
IDDM DFRAEIZIZBERICER L 208 s, +O&HE
DIRFE - ERI IR T 5 BB DL T,
RETHETH 3.

HWAMEEICRT 2 REFENEFEOBE S,
Blumenthal &2 & DR a7z, o3, BEREC

Table 5. Relationship between CIC levels and HLA types in
diabetics without proliferative retinopathy

Retinopathy M.

CIC(¢x g/ml eq AHG)

12 Bw 54 (4) 13.9+34 -
NPR _171 S
9 Bw 54 (—) 14.6+2.0
Retinopathy N, CIC(p g/ml eq AHG)
6 DR 2 (+) 13.5+3.5 -
NPR 5\1 S
15 DR 2 () 145+2.6

Each value represents mean+SD. NPR, nonproliferative (no or
simple) retinopathy; NS, not significant.
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1 2 HVNIERE ORI A L EEOIEE & N
DEFETH D, IORERESHETIE 2 EHL T
B MR BT VB 2k ol B RE 1 Lo
BENRIEENET 208 RBRIEB L, BEE 25
MAIBEMEIRE (systemic lupus erythematosus, SLE
), 7i0A R—=3ATASNE I LR Y RIEREL, ¥
PR MR A O IR IR I s e B 5 1 5
afREME 2RI L 72,

4E, FEEORE - #B L CIC &£ DBIREHRETL
tzx 2%, CIC{HIZHEBEED 72 VBt HpEEs L oy
BHEOLTROEIIBLTY, EENBEOCFNICH
LEECEEERLL, £, WEEORE - #£RI1C
o, CICEIZEEITEIL 72, Irvine 5V SEOK
5L [HfRC, IDDM BE A MRIEEDOEITEICL Y, #
BEE D 7B, BMMEEIRE 2B T 2 BE X UERE N
AT AR T 2B, SEEMTIE CICEBHRE
#L7, CICHBUHEOLRI, MHEHEELET 5
BTRIEEOZWEIZEL, BBICE Lo L&D,
FREEDRIE - BB CIC 15§ 2 WEEMEZ R L
1.

CIC {EDENNE, —BIEEDREINPHEARIZL 2
BEDETICERT 2 &2 5h 3, FEREBEOH
INUBFEDERICHE S CIC EDOMIME, #/N D&
L AHMBEE S R L 7B 3 TR RICT S un
RN LRERICHETELZ L, LrL, SEORET
IFEREED 22\ IDDM BElc B W C b CIC{EIE, %
HBHEOZZHL, FECEETH LI Ehs,
FERBEE T BT 5 CICEOMIML, MERENRKRA
EEBIEEL TV D LEbN A, BE, CICO
MEEEIERIZEL T, Bloodworth 52 CIC »E
HEMP IS HFET 2 CM/NNE ZEE L, *OFREY
WM NERE & b THBLL T2 L 23R
L, CIC B i/ NI EEDIKE & 2 D 5 2 ATREM: »
wL 7z, E72, lavicoli 523 HENZ D EFROETIZ
L0 M EREL 72 CIC 13, L TImERIZHEL,
WM R D GA £41, MNIAEIE & F60E - R
BRDZLEEZTND,

Bz, SO EAE A S, B HLA W & faIEE o %
MR DEICHLEDOH 2 2 L HH S0 2 45 5 12 hs,
HLA SGEE T3 20 & 510 U CHEBEE DR IE -
BRI U D<o s REETH S, HLA HiFIL, HLA
ROBEFEDTH Y, ZOBEETFB ISR~
FTHORBKICAHEL TWB e EZ SN TLBM, E
B, IDDM B#ED 1 > 2 ) »Hithfiiid, HLA-B15 %
DR BHHTHBETH 2 L WG I 2o, HEM A >~
AN AIRT S EA S EENCHE s hTw B R
MR SN TH2, f£>T, —~DODFREE LT

FRED HLA BETFL LA BF N L EETREECH B
BETACIC DELLFIEL, 2OBR, HEEDR
E- BBIIBHEEZLEBELONE, £2TS
b, HLA JiFBE CIC EORRIZDWTHRETL THh
1203, WE ORI & » 2 BEIZERS s 1, HLA T
R & CIC 3 &4 A L THEIERE O FAE « R IC S
LTWwa D EeBbhs,

N RE D FIE « ERICB 1T 3 BEHNETF L fE
FHRTF L OHEOREICOWTIE, BESBHES»
Tk, §BE 5, MOBEHN~—»— (HikBHE
Fy G, Cy, 72 K ORIERL ) R REEN~—H— (8
AR RRAVTRET246ERD5 EBbN
%,

i

2540 IDDM BHE2XR E LT, WERFEMEEELE
DFIE « EEBAOBEH S & UHEFHRETFORBS,
&S HEFHEOBEEREL, UTOBRE:2S
7z,

1) HLA-BW54 OHIRIEE L, JEEERICB LT
BEICEETH D, DR2 O HERFERE I T INE
mERL.

2) FEED 2B, B, BE5EE, 0% IDDM
TO CIC{HEIX, WIhb EEMBEOZAICELER
CEETHD, 72, BEEORE-ERBZE, CIC
EREERCEmL /2.

3) LoL, CICHEERED HLA HiFEH & opE
EE T (R S A

k&b, IDDM OHEBED A - BRI, ERE
ZoNTULAREMRFOAL ST, BENEFIR
BEFEET L b BELEER b > TV AR E 2
Y AVAR

£

Eil [

BEgz sehlon, EigE, EREE2BH - 72 BETREE
ERRCEEOBBELRL £, 27, S, BBz
holtE NBRESBMTF LI OBELRLES. X5
W, RIS &R A B 2 Y EE - FREDR
EHCHES BB L ET,

FRLOEEDO--FRIZ, 525 6, 55 28 [HHARHRIFES
Bazk L O 1] RIEBERBESC B THRELL,

X 3
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Abstract

To investigate a possibility that genetic and immunological factors may contribute to the
pathogenesis of diabetic retinopathy, HLA types and levels of circulating immune complexes
(CIC) were determined in twenty five insulin-dependent diabetic patients (IDDs). Moreover, the
relationship between HLA types and CIC levels was also studied. HLA-typing was performed
for HLA-A, B and DR antigens by the lymphocytetoxicity test. CIC levels were measured using
the polyethylene glycol precipitation- complement consumption test. The frequency of BW51+
52 was significantly lower (X*corr.=7.0, Pcorr.<0.05), and those of BW54 and DR4 were
significantly higher (BW54— X *corr.=11.6, Pcorr. <0.005 ; DR4 — X*corr.=8.8, Pcorr. <0.025) in
the IDDs than in control subjects. To examine a possible relation between HLA types and
retinopathy, the IDDs were divided into two groups according to the severity of retinopathy : non-

* proliferative (no or simple) and proliferative retinopathy groups. An increased frequency of
BW54 (X2corr.=3.1, P<0.05) was found in the non-proliferative group. DR2 was more frequent
in the proliferative group, although this was not statistically significant. The mean levels of CIC
were significantly higher in diabetics than in the controls. To clarify a relationship between CIC
levels and retinopathy, the IDDs were divided into three groups: no, simple and proliferative
retinopathy groups. The levels of CIC were significantly increased in each of the three groups
compared to the controls (P<0.01-0.001) and an apparent association was found between the
levels of CIC and the severity of retinopathy. However, no association was confirmed between
HLA types and CIC levels. These results suggest that besides metabolic factors such as blood
glucose both genetic and immunological factors influence the onset and progression of diabetic
retinopathy in IDDs.



