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The　New　Engiand　Journal　of　Medicine

ANOV肌SUBTYPE　OF　TYPE　l　DIABETES　ME肌ITUS　CHARACTERIZED　BY
ARAPID　ONSET　AND　AN　ABSENCE　OF　DIABETES－KELATED　ANTIBODIES

AKIH｜sA　IMAGAwA，　M．D．，　TosHIAKI　HANAFusA，　M．D．，　PH．D．，　JuN－lcHIRo　MIYAGAwA，　M．D．，　PH．D．，

　　　　　　　　AND　YuJl　MATsuzAwA，　M．D．，　PH．D．，　FoR　THE　OsAKA　IDDM　S↑uDY　GRoup砦

ABSTRACT
β〃ジb御〃π4〃〃4鰺励o必　TVpe　l　diabetes　mellitus

is　now　classified　as　autoimmune　ltype　lA）or　idio－

pathic｛type　l　B｝，　but　little　is　known　about　the　latter

We　classified　56　consecutive　Japanese　adults　with
type　l　diabetes　according　to　the　presence　or　absence

of　glutamic　acid　decarboxylase　antibodies｛their　pres－

ence　is　a　marker　of　autoimmunity）and　compared　their

clinica1，　serologic，　and　pathological　characteristics．

R磯1方　We　divided　the　patients　into　three　groups：

36patients　with　positive　tests　for　serum　glutamic　acid

decarboxylase　antibodies，9with　negative　tests　for
serum　glutamic　acid　decarboxylase　antibodies　and
glycosylated　hemoglobin　values　higher　than　11．5　per－

cent，　and　ll　with　negative　tests　for　serum　glutamic

acid　decarboxy｜ase　antibodies　and　glycosylated　he－

moglobin　values　lower　than　8．5　percent．　ln　compar－

ison　with　the　first　two　groups，　the　third　group　had　a

shorter　mean　duration　of　symptoms　of　hyperglyce－
mia（4．O　days）、　a　higher　mean　plasma　glucose　con－

centration｛773　mg　per　deciliter　I43　mmol　per　liter】｝

in　spite　of　lower　glycosylated　hemoglobinvalues．　di－

minished　urinary　excretion　of　C　peptide，　a　more　se－

vere　metabolic　disorder｛with　ketoacidosis），　higher

serum　pancreatic　enzyme　concentrations，　and　an　ab－
sence　of　islet－cell，　IA－2，　and　insulin　antibodies．　lmmu－

nohistologic　studies　of　pancreatic－biopsy　specimens

from　three　patients　with　negative　tests　for　glutamic

acid　decarboxylase　antibodies　and　low　glycosylated

hemoglobin　values　revealed刊ymphocyte－predom－
inant　infiltrates　in　the　exocrine　pancreas　but　no　insuli－

tis　and　no　evidence　of　acute　or　chronic　pancreatitis．

Co〃4〃∫ゴoμ∫　Some　patients　with　idiopathic　type　l

diabetes　have　a　nonautoimmune，　fulminant　disorder
characterized　by　the　absence　of　insulitis　and　of　dia－

betes－related　antibodies，　a　remarkably　abrupt　onset，

and　high　serum　pancreatic　enzyme　concentrations．
（NEngl　J　Med　2000β42：301－7．｝
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infiltration　of　the

of　the　autoimmune　proccss．　Antibodies　to　thc　cyto－

plasm　of　islct　cells，　glutamic　acid　dccarboxylase，　in－

suhn，血d　tyros㎞c　phosphatasc－hke　protein（IA－20r

IA－2β），　which　appear　bcfbre　thc　c㎞ical　onsct　of　dia－

betes，征e　good　m社kers　of血c　autoi㎜皿e　proccss．1・2

　　Several　lines　of　cvidence　have　suggcsted　that　auto－

immunity　is　not　the　only　causc　of　beta－ceU　destruc－

tion一凧》and　othcrs　have　dcscribed　young　Paticnts

who　presented　with　the　abrupt　onsct　of　symptoms　of

hyperglycemia　and　who　were　pronc　to　the　develop－

ment　of　kctoacidosis，　as　is　charactcristic　of　patients

with　type　l　diabetes，　but　who　did　not　havc　msuhtis　on

eithcr　biopsy3－50r　autopsy．6・7匝rthermore，　at　least　10

percent　of　paticnts　with　newly　diagnoscd　type　l　di－

abetes　do　not　have　any　diabctcs－related　antibodies．8・9

　　The　American　Diabetes　Association　and　thc　Wbrld

Hcalth　O唱anizadon　havc　proposcd　dlat亡ype　l　diabc－

tcs　be　sub（Uvided　into　autoimmune（immunc－medi－

ated）diabctes（typc　IA）and　idiopathic（五abctcs　with

beta－cen　destruction（type　lB）．lo’ll　However，　thc　spe－

ci6c　characteristics　ofthc　idiopathic　subtype　arc　large－

ly　unknown．　In　a　prcvious　study，5　we　fbund　that　the

prescnce　of　glutamic　acid　decarboxylase　antibodies，

but　not　islet－cell　antibodies，　was　closely　correlated

with　dj」rect　cvidencc　of　hlsukds㎞padents　with　typc　l

diabctcs．　In　this　rcport，　we　dcscribe　the　results　of

dctaUcd　cUnical　and　histologic　studies　of　padcnts　with

idiopathic　type　l　diabetes．

YPE　l　diabctes　mellitus　is　caused　by　loss　of

insulin－sccreting　capacity　duc　to　selective

autoimmunc　dcstruction　of　thc　pancreatic
beta　ceUs．1・21nsulitis（i．e．，　mononuclear－ceU

　　　　　　pancrcatic　islets）is　thc　dircct　result

　From　the　Department　of　Intcrnal　Mcdicine　and　Molecular　Scicnce，
Graduate　Schooi　of　Mcdicine，　Osaka　University，　Osaka，　Iapan．　Addrcss　rc－

print　rcqucs脱o　DL］hagawa　at　the　Depa血ncnt　of　Internal　Medidne　and

Molccuhr　Scicnce，　Graduate　School　of　Medicine，　B5，0saka　Universlty，2－2

Yamadaoka，　Suita　565－0871，　Iapan，　or　at　imagawa＠imcd2．med．osaka－u．acjp．

　★Othcr　members　of　thc　Osaka　IDDM　Study　Gr皿p　are　Usted　in　the　Ap－

pendix．

Volume　342　Number　5　・　301



ぞ

The　New　Englandハoumal　of　Medicine

Patients

METHODS

　Wヒstudied　56　consecutive　patients　with　type　l　diabctes　who

came　to　our　hospitals　withm　onc　ycar　a丘er　recciving　dle　diagnosis，

during　thc　pcriod仕om　1994　to　1998．　AU　56　paticnts　mct　the　cri－

teria　of　the　Amcrican　Diabctes　Association　fbr　type　l　diabetes－

that　is，　pancreatic　bcta－ccU　destruction　as　thc　primary　causc　ofthe

占sordcr　and　a　tcndency　toward　ketoacidosislo・11－as　determincd

by　at　least　two　physicians　indepcndcndy　Padents　who　had　a　period

of　rcmission　that　lastcd五）r　six　months　or　morc　a仕cr　thc　diagnosis

had　bcen　made　were　cxcluded．12　Nonc　ofthc　enroUcd　patients　con－

sumcd　modcratc　or　large　amounts　of　alcohoL　The　study　was　ap－

proved　by　the　cthics　committee　of　Osaka　Uniwrsity　Medic泊Hos－

pita1，　and　written　i㎡ormed　consent　was　obtaincd仕om　cach　padent

Clmical　Characteristics　and　Serum　Glutamic　Acid

Decarboxylase　Antibodies

　　At　thc　time　of　the　onset　of　overt　diabctcs，　all　paticnts　were　hos－

pita五zcd．　Thcir　cHnical　characterisdcs　were　rccorded，　and　plasma

glucose，　ser㎜elcc仕olザcs，征tcri泊pH，　glycosylated　hemoglob㎞，

and　serum　total　or　pancreatic　amylase　and　clastase　I　were　measured

within　two　days　a丘er　the　ilUtial　diagnosis，　and　an　ultrasonograph－

ic　study　of　the　pancrcas　was　perfbrmcd．　Paticnt⑨with　artcrial　pH

values　lowcr　than　735　and　scrum　bkarbonat£conccntradons　low－

cr　than　18　mmol　per　litcr　rcccivcd　thc　diagnosis　of　metabonc　ac－

idosis．　Urinary　Gpeptidc　excretion　was　mcasurcd　daily丘）r　at　lcast

three　days，　and　the　mcan　valuc　was　calculated．　Subsequent㎏、　all

patients　underwent　cHnical　examinations　and　mcasuremcnts　of　gly－

cosylated　hemoglobin　at　monthly　intervals．

　　Tke　patients　wcrc　d三vided　into　two　groups　according　to　the

presencc　or　abscnce　of　glutamic　acid　dccarboxylase　an6bodies口1

scrum　samplcs　obtained　within　threc　months　after　thc　hUtial　di－

agnosis　ofdiabetcs，　with　the　use　of　a　radioimmunoassay　kit（Rip－

GAD，　Hocchst　Iapan，　Tbkyo，　or　GAD－Ab　Cosmic，　Cosmic，ヨb－

kyo）．　A　va阯c　greatcr　than　5　ul亘ts　per　m沮ilitcr（with　the丘rst　kit）

or　1．5　units　per　mi1Hliter（with　the　second）was　considered　posi－

tive．　Thc　spec近city　and　sensitivity　of　thc　first　kit　werc　lOO　per－

ccnt　and　89．5　pcrcent　in　the　Second　International　GADAb　Work－

shoP，　respcc輌cly，13　and　the　spcci丘city　and　scnsitMty　ofthe　sccond

kit　were　both　100　pc江cnt血the　Second　and　Third　GAD　Pro丘cien－

cy　Tヒst　Rcsults　Evaluations（Univcrsity　of　Florida，　Gaincsville）．

DiabeteS・Related　and　ThVroid　Antibodies

　　Serum　antibodies　wcre　measured　within　threc　months　after　the

initiah狙agnosis　of　diabetes．　Islet－cen　antibodies　wcre　measured

by　an　indirect　ilnm皿onuorescencc　method（with　an　abnormal

valuc　defined　as　more　than　5知vcnUc　Diabetes　Foundadon　units），4

吐2antibodies　with　an　immunopredpitation　assay　kit（with　an
abnormal　value　de丘ned　as　more　than　O．75　unit　per　mU田iter）（Cos－

mic），14　and　insulin　antibodics　with　a　liquid－phase　radioimm皿o－

assay（with　an　abnormal　value　dc丘ned　as　highcr　than　thc　99th

pcrcentilc最）r　140　normal　subjects）．15・16　Thyroid　antimicrosomal

a皿tibodics　wcre　mcasured　by　a　hcmagglutination　assay（with　an

abnormal　value　dc丘ned　as　greater　than　1：100）．17

Hl＿A　T∨ping　and　Mitochondrial・DNA　AnalVsis

　　Gcnomic　and　mitochondrial　DNA　werc　cxtractcd丘om　periph－

eral－blood　leukocytcs．　Thc　HLA　class　II　antigen　haplotypc　and　the

prcscnce　or　abscncc　of　a　guanine－fbr－adeninc　substitudon　at　po－

sition　3243　in　mitochondrial　DNA　werc　dctermincd．5・18　No　mi－

tochondrial　mutations　werc　dctected．

Pancreatic　Studies

　　Pancreatic　biopsics　were　pcr｛brmed　in　six　patients　within　five

months　a丘er　thc㎞itial　diagnosis　of　diabctes，　as　rcported　previ－

ously．3－5　The　biopsy　specimens　were　examined　aftcr　staining　with

hematoxyhn　and　eosin　and　by　ind丘cct㎞munohistochemical　mcth－

ods．互b　detect　insuUtis，　a　double　immunofluorescence　mcthod　was
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Figure　1．　Glycosylated　HemoglobinValues　at　the　Time　ofthe　Di－

agnosis　of　Diabetes　in　56　Pat治nts，　According　to　Whether　the

Tbst　for　Glutamic　Acid　Decarboxylase（GADl　Antibodies　Was
Positive　or　Negative．

The　values　for　glycosylated　hemoglobin　in　the　patients　with

positive　antibody　tests　are　scattered，　whereas　the　values　in　the

patients　with　negative　antibody　tests　are　clearly　divided　into

two　groups：those　below　8．5　percent　and　those　above　11？5　per－

cent．　The　broken　line　indicates　the　upper　limit　of　the　normaI

range　for　glycosylated　hemoglobin．

used　with　monoclonal　antihuman　CD3＋TLIymphocyte　antibody，

B－lymphocyte　antibody，　or　macrophagc　antibody　and　anti－insuHn

or　anti－glucagon　antibodies．　WC　also　examincd　thc　expression　of

m司or　histocompatibiHty　complex（MHC）class　I　andgcns　in　islcts

with　the　use　ofant血uman　HLA－A，　B，　and　C　antibodies．　Thc　sourc－

es　of　thesc　antibo（五es　have　becn　rcported　previously．4

　　Tb　cxaminc　the　relation　between　lymphocytes　or　macrophages

and　pancrcatic　exocrine　tissue，　wc　staincd　thc　ccUs　with　peroxi－

dase　substratc　soludon　conta㎞g　diam㎞obcnzidme　tetrachloridc－

nid（el　chloride（Zymed　Laboratories，　South　San　Francisco，　CaUf）．

The　sections　werc　then　incubated　with　antihuman　alpha－amylase

antibody（Sigma　Chemical，　St．　Louis），　and　thc　pancreatic　exocrine

302　・　Fcbruary　3，2000



ANOVEL　SUBTVPεOF　TYPE　l　DIABETES　MELLITUS　WITH　AN　ABSENCE　OF　DIABETES・RELATED　ANTIBODIES

TABLE　1．　C㎜cTEIusTIcs　oF　56　PATIENrs　wlTH　TYpE　l　DI腿ETEs，　AccoIu）ING　To　WHETHER　THE　TEsT

　　　　　FoR　GLuTAMIc　AcID　DEc且Go㎜E　ANTIBoDIEs（GAD）WAs　PosITMコoR　NEGATMi．★

CHARAC圧RISTlc

HbAI、（％）

Age（yr）

　Mean
　Rangc
Male　sex（no．）

Body－mass　index†

First－dcgrce　rclative　with　diabetes（no．）‡

Duration　of　hypcrgl｝κcm三c　symptoms

　　　befbrc　diagnosis（days）

Abdominal　pain（no．）

Abnormal　6ndings　on　pancreadc

　　　ultrasonography（no．）

PlaSma　g1UCOSe（mg／dl）

Ur血ary　C　peptidc（μ9／day）

Arterial　pH

Serum　bicarbonatc（mmo1／Uter）

Semm　amylasc§

Scnlm　clastasc　I§

InsuUn　dosc　durktg丘rst　yr（P／kg　of

　　　body　weight）

GAD・Posmvε
　　｛N＝36）

1L7±2．8

　　32
　14－75

　　14

19．1±2．6

　　　7

52．4：±54．1

0
0
398±198

21．0±1L2

7．36±0．07

20、6±：6．2

0．39±0．16

0．45ゴ：0．15

0．43±0．21

GAD－NEGATlvε，

　HIGH　HbAlc

　　lN＝91

12．9±工0

　　27
　14－52

　　　5

20．0±2．9

　　　1

459ゴ：36．2

0
0
439±179
19．7±10．3

7．34±0．11

19．5±7．3

0．63±0．74

0．14±0．02

0．34ま二〇．24

GAD－NEGATIVEσ

　1－ow　HbAc
　　｛N＝11）

6．4±0．9

　　38

　25－57

　　　6

21．0±3．8

　　　4

4．0±1．7

1
0773±250

3，2±1．9

7．09：±0．22

9．8±6．8

4．24：±4．27

3．47±2．15

0．61±0．14

PVALUε

　　　α∞－NEGAnVE，

GAD－NEGATM㍉
Low　HbAlc　vs．

GAD－poslTwE

＜0．001

0，005

＜0．001

＜0、001

　0．001

　0．004

＜0．001

　0，006

　0．02

Low　HbAlc　vs．

GAD－NEGATIVE，

　HIGH　HbAlc

＜0．001

0．05

0．001

　0．004

＜0．001

　0．03

　0，03

　0．02

0．01

　★Data　wcrc　obtaincd　at　the　timc　of（五agnosis．　Plus－minus　valucs　are　mcans±SD．工b　convert　thc　values　fbr　glucose　to　millimolcs　per∬teち

muldply　by　O．056．　Tb　convcruhe　values　fbr　C　pcpddc　to　n山hmolcs　pcr　day，　multiply　by　O．33．　HbAl、　denotes　glycosylatcd　hcmoglobin．

　†The　body－mass　hldex　was　calculated　as　thc　wcight　m　kUograms　divided　by　the　square　of　the　hcight　in　mcters．

　‡AU　af丘ctcd　rcladvcs　had　type　2　diabctcs　exccpt　that　one　rcladvc　ofcach　of　two　padents　in　the　andbody－posidvc　group　had　type　l　diabetes．

　§VUucs丘）r　amylase　and　elastasc　I　arc　exprcssed　as　muldplcs　of　thc　uppcr　Umit　of　thc　normal　rangc．

ceUs　werc⑨taincd　with　3－amino－9－c畑carbazole（Dakopatts，　Glos－

trup，　Dcnm笛k）．

Statistical　Analvsis

　Statistical　analysis　was　perfbrmed　with　Student’s　t－test　or　Fish－

cr，s　exact　probab血ty　tcst，　as　apPropriatc．

RESULTS
　　Serum　glutamic　acid　dccarboxylase　antibodics　wcre

detectcd　in　36　padcnts（64　perccnt）and　wcrc　not　dc－

tccted　in　20　patients（36　pcrccnt）．　The　paticnts　with－

out　glutamic　acid　decarboxylase　ant三bodics　wcrc　di－

vided　into　two　subgroups　according　to　thc　initial

glycosylatcd　hemoglobin　value：those　with　valucs　of

lcss　than　8．5　pcrcent，　and　those　with　values　of　morc

than　11．5　pcrccnt（Fig．1）．

　　The　clinical　charactcristics　of　thc　patients　with

positWc　tests　fbr　glutamic　acid　dccarboxylase　andbod－

ics　and　those　ofthc　two　groups　of　patients　with　ncg－

ative　tests　arc　shown　in　T5blc　1．　The　mean　duration

of　hyperglyccmic　symptoms　in　thc　paticnts　with　ncg－

ativc　tcsts　fbr　glutamic　acid　decarboxylasc　antibodies

and　low　glycosylatcd　hemoglobin　valucs　was　only　4．O

days．　This　group　had　a　signi6cantly　higher　mean　glu－

cose　conccntration，　despite　lowcr　glycosylatcd　hcmo－

globin　valucs，　and　a　signi丘cantly　lower　mcan　value

fbr　urinary　C－pepddc　excretion　than　did　thc　othcr

two　groups．　All　the　patients　with　negative　antibody

tests　and　low　glycosylatcd　hcmoglobin　valucs　had　di－

abetic　kctoacidosis，　as　comparcd　with　20　pcrccnt　of

the　paticnts　with　positivc　antibody　tests　and　40　pcr－

ccnt　of　thc　patients　with　ncgativc　tests　and　high　gly－

cosylatcd　hcmoglobin　valucs．　Serum　pancreatic　cn．

zyme　conccntrations　werc　high　in　aU　the　patients　who

had　ncgativc　antibody　tests　and　low　glycosylated　he－

moglobin　valucs　but　not　in　thc　othcr　two　groups

（宜ble　l），　and　thc　values　fdl　to　thc　normal　rangc　in

3to　38　days（median，17）．

　　AU　patients　receWcd　multiple　insuUn　i可cctions，　with

ahighcr　mcan　dose　during　the　first　year　in　the　group

of　patients　with　negative　antibody　tests　and　low　gly－

cosylated　hcmoglobin　values　than　in　thc　othcr　two

groups（Thble　1）．　Diabetes－relatcd　antibodies　were　not
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TABIE　2．　REsuLTs　oF　OTHER　ANrlBoDY　TEsTs　AT　THE　TIME

　　　oF　D凪GNosIs，　AccoRDING　To　WHETHER　THE　TEsT

FoR　GLuTAMIc　AclD　DEcARBoxYLAsE　ANTIBoDIEs（GAD）
　　　　　　　　　　WAs　POSIT肥OR　NE（込TM8．★

TEST

Islct－ceU　ant三bodics

IA＿2　antibodics

InsuUn　antibodics

Thymid　miαosomal　antibodies

　　　　　　　　GAD－　　　　GAD桓

GAD・　　　NEGATIvε，　　NEGAT「VE．

PosmvE　　HIGH　HbAlc　Low　HbA1。
⊂N＝36｝　　　　⊂N＝9）　　　　｛N＝11，

no．　with　positive　tesUno．　tested

15／22

16／19

8／22

12／30

3／7

3／7

1／4

0／7

0／11†

0／ll†

0／10‡

0／10§

　冑HbA1、　denotcs　glycosylated　hcmoglobin．

　†P＜0．001fbr　the　comparison　with　thc　paticnts　who　had　positive　tcsts

Ibr　glutamic　acid　dccarboxylase　antibodies，　and　P＝0．04　R）r　thc　compari－

son　with　thc　paticnts　who　had　ncgative　tcsts　R）r　gluta皿ic　add　dccarboxy－

lasc　antibodics　and　high　HbAl、　valucs．

　‡P＝0．04長）rthe　comparison　with　thc　padents　who　had　positivc　tcsts丘）r

∂ut㎜lc　acid　dcc訂bo司ase　andbo由es．

　§P＝0．02fbr　the　comp㌣ison　with　thc　paticnts　who　had　positive　tcsts　fbr

glutamic　add　decarboxylase　antibodics．

dctcctcd　in　scrum　samples　f｝om　any　of　thc　patients

with　negative　tcsts　fbr　glutamic　acid　decarboxylasc

antibodies　and　low　glycosylated　hemoglobin　values
（Tlblc　2）．

　　The　characteristics　of　the　l　l　paticnts　with　ncga－

tive　tcsts　fbr　glutamic　acid　decarboxylasc　antibodics

and　low　glycosylated　hcmoglobin　valucs　are　sh㎝n　in

ヨhble　3．　The　HLA　dass　II　haplotype　was　dctcrn血ed

in　lO　of　thc　patients．　Thc　haplotypcs　most　often　as－

sociated　with　type　l　diabetcs　in　Iapancse　patients，19

HLA－DRB　I★0405，DQA1★0303，DQB　1★0401　and
HLA－DRB　1★0901，DQA1★0302，DQB　1★0303，　werc
present　in　fivc　and　thrcc　patients，　rcspcctivel｝たTwo

haplotypcs　associatcd　with　resistancc　to　type　l　dia－

bctcs，　HLA・DRB　I★1501，DQA1★olo2，DQB1★0602

and　HLA・DRBP1502，DQAP　olo3，DQBPo601，
wcre　fbund　in　two　paticnts　and　one　patient，　rcspcc－

tively

　　Pancrcatic　biopsics　were　perfbrmed　in　onc　patient

with　a　negative　tcst　fbr　glutamic　acid　decarboxylasc

antibodies　and　a　low　glycosylatcd　hemoglobin　valuc

（Paticnt　2㎞T㌔blc　3）and　in　two　other　patients　with

simUar丘nd口1gs（describcd　previously5）who　had　becn

hospita且zcd　bcfbre　we　startcd　this　study　In　a皿threc

paticnts，　no　islet－ccll　antibodies　wcre　detectcd，　hy－

perglycemic　symptoms　lasted　fbr　fヒwer　than　six　days，

TABLE　3．　CLINIcAL　CHARAcTERIsTIcs　oF　THE　l　l　PATIENTs　wlTH　NEGATIvE　TEsTs　FoR　GLuTAMIc　AcID

　　　　　DEcARBoxYLAsE　ANTIBoDIEs　AND　Low　GLYcosYLATED　HEMOGLoBIN（HbAlc）VALuEs
　　　　　　　　　　　　　　　　　　　　　　　AT　THE　ONsET　oF　DIABETEs．★

PATIεMr

　No．　　AGE　Sεx　BMI†

1

2

3
4
凸
ピ

D
6
7
8

9

10

30

y「

33　F　15．8

40　M　　l7．6

57　M　29．8

48　　F　18．1

25　　F　2LO

29　M　　19．7

35　F　l9．1

36　　F　22，1

35　M　　l9．9

34　　M　　22．7

41　　M　　24．4

DURAT10N

days‡

7

6

2
3
3
〆
b
43

3

6

2

SERUM
GLucOSE

mg／dl

854

643

1
1

1
n
ソ

8
E
O1272
555

993

726

1041

447

569

HbAlc

％

8．3

6．7

C
J
3

10

5

5．8

6．0

5．6

7．2

6．1

59

7．1

U剛NARY　　　　　　　SERUM　　　　SERuM　　　　HLA・DRB1．　DOA1，

CPε町IDε　　pH　　AMYusε§　EIAsTAsE　l5　　DOBI　HAPLoTYPε

μ9／day

3．6

1．1

6．5

2．1

3．0

0．6

5．7

L3

＜3．6

3．0

4．7

7，23

7．29

る

2．88

0，32

6
6
9
1
6
16．83　　　9．38

ND　　　LOO
6，81　　　12．21

6．86

7．10

7．33

ND

1．13

3．07

ND

ND

ND

L28

L64
3．38

2．75

4．73

7．05

ND

ND

ND

ND

0405，0303、0401／

0803，0103，0601

0101，0101，0501／

0405，0303，0401

　　　　ND

O901，0302、0303／

1502，0103，0601

0901，0302，0303

0405，0303，0401

1301，0103，0603／

1501、0102う0602

0802，0401，0302／

1501，0102，0602

0101，0101，0501／

0405，0303，0401

0405う0303っ0401／

1405，0303，0303

0901，0302，0303

　町bconvcrt　thc　valucs長）r　glucosc　to　m皿imoles　per　ntcらmultiply　by　O．056．　Tb　convert　the　valucs　R）r　C　pc恒dc　to

nanomoles　per　day，　multiply　by　O．33．　ND　dcnotes　not　determined．

　†Thc　body－mas⑨index（BMI）was　calculatcd　as　the　wcight　in　kilogralns　divided　by　thc　square　of　the　hcight　in　meters．

　‡Duradon　rcfヒrs　to　thc　pcriod　of　hyperglycemic　symptoms　bcR）re　thc　diagnosis　of　diabctcs．

　§∨dues　are　cxprcssed　as　multiples　of　thc　upper　limit　of　the　normal　range．
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A B

C D

E F

G H

Figure　2．　Photomcrographs　of　Double－Stained　Pancreatic－Biopsy　Specimens　Showing　Diffuse　lnfiltra－

tion　of　T　Lymphocytes　in　the　Exocrine　Pancreas（×140）．

Each　pairof　panels　shows　CD3＋TIVmphocytes（green｝and　pancreatic　alpha　cells（red）in　a　biopsy　spec－

imell　fromα1e　patient．　Pane【s　A　and　B，　C　and　D，　and　E　and　F　show　specimens　from　three　patlents　with

negative　tests　for　gllltamic　acid　decarboxVlase　and　is｜et－cell　antibodies、　and　Panels　G　and　H　show　spec－

imens　from　one　patient　with　positive　tests　for　glutamic　acid　decarboxylase　and　islet－cell　antlbodies．
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and　at　lcast　onc　scrum　pancrcatic　enzymc　valuc　was

clcvatcd　initially．　As　a　control，　pancrcatic　studies　wcre

also　perR）rmcd　in　thrcc　patients　with　positive　tests

食）rglutamic　acid　decarboxylasc　antibodies　or　islet－

cell　antibodies　and　glycosylated　hemoglobin　valucs
of　8．5　to　15．l　pcrcent．

　　Ligh卜rni（：roscopical　exar㎡nation　of　scctions　ofpan－

creas　staincd　with　hematoxylin　and　cosin　revealcd
smaU，　atrophic，　distortcd　islct　cclls　in　all　six　paticnts．

Howcveちnonc　of　thc　paticnts　had　edcma，　necrosis，

hemorrhage，　suppuration，　cyst　fbrrnation，　fibrosis，　or

apparcnt　atrophy　of　the　cxocrinc　pancrcas．　Immuno－

histochemical　cxamination　rcvcaled　a　markcdly　re－

duccd　beta－ccll　mass　in　all　six　paticnts，　as　would　be

cxpectcd　in　paticnts　with　type　l　diabetes．　Thc　scc－

tions　fトom　all　three　paticnts　with　negative　tcsts　fbr

glutamic　acid　decarboxylase　antibodies　had　TLIym－

phocyte－prcdominant　h㎡Htration　of　thc　cxocrinc　pan－

crcas　but　no　insulitis（Fig．2and　3）．　On　thc　other

hand，　insulitis　but　no　ccllular　in伍tration　of　thc　cxo－

crinc　pancrcas　was　seerl　in　the　scctions仕om　all　three

paticnts　with　positive　antibody　tests（Fig．3）．　Hyper－

cxpression　of　MHC　class　I　molcculcs，　anothcr　im－

munologic　abnormality　in　islets，　was　secn　only　in　the

sections　f士om　thc　paticnts　with　insuhtis．

DISCUSSION
　　Among　56　consccutWc　Iapanese　paticnts　who　had

typc　l　diabctes，　wc　idcntificd　l　l　with　a　subtype　of

diabctes　that　dif丘rcd仕oln　autoimm皿e　diabetes　in

thrce　respects．　First，　no　autoimmune已tures　werc

dctccted．　Thc　paticnts　did　not　havc　diabetcsエclated

scrum　antibodies，　such　as　islct－ccll，　glutamic　acid　de－

carboxylase，　IA－2，0r　h〕su㎞antibodics．1）ancreatic　bi－

opsics　rcvealed　neither　insulitis　nor　hyperexpression

of　MHC　class　I　molccules　in　islcts．

　　Sccond，　thc　onset　ofovcrt　diabctcs　was　rapid，　and

diabctic　ketoacidosis　occurred　soon　a丘cr　the　onsct　of

hypcrglyccmic　symptoms．　Thc　mcan　duration　of　hy－

pcrglyccmic　symptoms　bcfbrc　thc　diagnosis　was　o㎡y

fbur　days．　The　short　duration　of　hyperglycemia　was

reflected　by　the　paticnts’nearly　norrnal　gly（：osylated

hemoglobin　values．　InsuUn－secrctory　capacity，　esti－

Inated　on　thc　basis　of　urinary　C－pep廿dc　cxcrction，

was　low，　and　thc　metabohc　dcrangcmcnt　at　the　on－

Set　WaS　SCVCrC．

　　Third，　thc　paticnts　had　markedly　elevatcd　scrum

pancreatic　enzyme　concentrations，　a　finding　in　accord－

ancc　with　thc　lymphocytic　in側tration　of　thc　cxocrinc

pancreas　seen　in　thc　biopsy　specimens．　In　contrast，

thc　other　patients　had　normal　serum　pancrcatic　cn－

zyme　conccntrations　and　insulitis　but　did　not　have

lymphocytic　infiltrates　in　the　exocrinc　pancreas．　The

cdcma，　necrosis，　hcmorrhagc、　suppuration，　cyst　R）r－

mation，　and飾rosis　that　characterize　classic　acutc　or

chronic　pεmcreatitis　were　not　prcscnt　in　our　patients．20

1n　addition，　nonc　ofthc　patiellts　with　Ilcgative　tests　R）r

glutamic　acid　dccarboxylasc　antibodies　alld　low　gly一

Figure　3．下Lymphocyte－PredominanUnfiltration　of　the　Exo－
crine　Pancreas　in　a　Patient　with　a　Positive　T℃st　for　Glutamic

Acid　Decarboxylase　Antibodies（×200｝，

Tlymphocytes（Panel　A），　B　lymphocytes（Panel　B｝，　and　macro－

phages｛Panel　C）were　stained　with　peroxidase　substrate　solution

containing　diaminobenzidine　tetrahydrochloride－nickel　chloride

｛black｝，　and　exocrine　pancreas　was　stained　with　antihuman

alpha－amylase　antibody　followed　by　3－amino－9－ethylcarbazole

｛pink）．　Counterstaining　was　performed　with　hematoxyiin．
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cosylated　hcmoglobin　values　drank　modcrate　or　largc

amounts　of　alcohol，　only　l　had　abdominal　pain，　and

all　l　l　had　normal丘ndings　on　ultrasonography　of　thc

pancreas．　Therefbre，　thcsc　ll　paticnts　had　a　typc　ofdi－

abetes　othcr　than　that　caused　by　dassic　pancreatitis．10・11

　　0n　dle　basis　of　thcsc丘n（㎞gs，　wc　be五cve　that　dia－

betcs　charactcrized　by　thc　absencc　of　glutamic　acid

decarboxylase　antibodies　and　low　glycosylated　hemo－

glob㎞values　should　be　classi6ed　as　nonautoimmme，

fUlrninant　type　l　diabctes，　a　subtype　of　idiopathic

（typc　IB）diabetes．　Somc　similar　cases　havc　been　rc－

ported　prcviously．21・22

　　The　precise　mcchanism　of　bcta－ccll　dcstruction　in

patients　with　this　subtype　of　diabctes　is　not㎞own．

Aviral　cause　is　suggcsted　by　the　abrupt　onset　of　di－

abctcs，　the　prcsence　of　lymphocytic　in丘ltratcs　in　the

exocrine　pancrcas，　and　thc　afEnity　of　scveral　viruses

R）rcxocr㎞e　pancreadc　dssue．23・241n　preUmmary　stud－

ics，　however，　nonc　of　our　patients　had　high　titers　of

antiviral　antibodies（data　not　shown）．

　Further　studies　with　youngcr　padents　and　othcr　eth－

nic　groups　may　provide　a　better　undcrstanding　of　this

subtypc　of　diabetes．　All　our　paticnts　werc　ad1Uts，　and

thc　cUnical　fヒatures　of　typc　l　diabetcs（五f丘r　to　somc

extcnt㎞children　and　adults．25　Diabetes－relatcd　an－

dbodies　arc　morc　o丘en　detcctcd　in　white　patients　than

in　Iapancsc　patients，26　suggesting　that　nonautoim－

m㎜e，仙minant　type　l　diabetes　may　be　rarc　in　whites

and　that　this　subtype　may　thcrc五）re　havc　been　over－

100ked　in　stu（五es　of　autoimm皿e　diabctcs　in　whites．

　In　conclusion，　nonautoimmune，　fUlminant　type　l

diabetes　mc伍tus　inハapanesc　adults　is　a　novcl　subtypc

of　type　l　diabctes　characterizcd　by　the　absence　of　both

insuntis　and　diabctes－relatcd　andbodies，　an　abrupt　on－

set，　and　high　se㎜pancreadc　cnzyme　conccntradons．

　Supportcd　by　grants仕om　dlc∫apanesc　Ministry　of　Educa丘on，　Culturc，

頭dScicnccs　and　thc　Iapanese　Ministry　of　Health　and　Wヒlf鋤re．

Wz　αγe　↓7膓誌¢ちτ¢諺　ヵo　Mγ．　Y．　S砧to　（Y誌批兄5況　（⊃oγPoγのt↓o鰺）　∫bγ　翌¢γ一

f㈱働鮒s｛寸泌蘂加蹴o⑳硫bo甑z∫、

APPENDIX
　Other　members　of　thc　Osaka　IDDM　Study　Group　includcd　M．　Namba，

H．Nak司㎞a，　K．　Yamamoto，　H．　Iwahashi，　K．丘magata，　M．　Moriwaki，　T

N㎜o，S品エ，　md　S．㎞咀（Os舐a　Umver醐；N．　Itoh狙d工㎞su－
yama（工byona㎞Municipal　Hospitd）；1．　Minco　md　C．　Nakagawa（Otc皿ac

Hospital）；Yl　Yamada（S㎜itomo　Hospita1）；H．　Itoh（Ikcda　Municipal　Hos－

pital）；M、　Kawachi（Izu皿i－otsu　M迦dpal　Hospital）；H．　Tbyosh㎞a（Mno

Munidpal　Hospitd）；N．　Watanabc，　M．　Hashimoto，　and　T迫noshita（Nish－

inomiya　Prc允c画Hospitd）；and　H．　Asakawa（Itami　M画cipd　Hospital）．
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Abstract

、4’m碗yρoτ舵5」5．Tb　determine　whether　the　clinical

heterogeneity　observed　in　the　development　of　Type

I（insulin－dependent）diabetes　mellitus　correlates

with　immunohistochemical　differences　observed　at
diagnosis．

ル1θ功045．Patients（〃＝17）with　recent－onset　diabetes

clinically　considered　to　be　insulin　dependent（Tシpe

I），underwent　pancreatic　biopsy　for　immunohistolo－

gical　analysis．　These　patients　were　divided　into　two

groups　based　on　the　presence　or　absence　of　islet　im－

munological　abnormalities（insulitis　or　hyperexpres－

sion　of　MHC　class　I　antigens　or　both）．　The　patients

were　also　HLA　typed　and　tested　for　islet　cell　antibod－

ies　and　antibodies　to　glutamic　acid　decarboxylase

（GAD－Ab）．　All　patients　were　followed　monthly　for

2years　and　their　fasting　plasma　glucose，　haemoglo－

bin　Alc　and　daily　insulin　doses　were　recorded．　The

clinical　course　of　patients　with　islet　immunologicaI

abnormalities　was　compared　with　that　of　patients

without　those　abnormalities．

Rθ5砿ぷ．Patients　with　and　without　islet　immunologi－

cal　abnormalities　did　not　differ　with　regard　to　HLA

type　or　islet　cell　antibodies．　Antibodies　to　glutamic

acid　decarboxylase　correlated　with　the　presence　of

insulitis　and　MHC　class　I　hyperexpression．　These　lo－

cal　immunological　abnormalities　were　also　associated

with　higher　haemoglobin　Alc　values（ρ＜0．05）and　a

trend　towards　greater　insulin　requirements．　Further，

patients　with　the　islet　abnormalities　had　higher　fast－

ing　plasma　glucose　concentrations　2　years　after　the

biopsy　than　at　the　time　of　the　biopsy（ρ＜0．05）．

Coηc1μ豆oη〃Mθηフγeτατ↓oη．　The　heterogeneous　clini－

cal　course　observed　following　diagnosis　in　patients

with　Type　I　diabetes　correlates　with　islet　immunolog－

ical　abnormalities．　Insulitis　and　hyperexpression　of

MHC　class　I　correlate　with　deteriorating　glycaemic

controL［Diabetologia（1999）42：574－578］

Keywords　Type　I　diabetes，　insulitis，　ICA，　GAD，　bi－

opsy，　immunohistochemistry，　HLA　typing．

Type　I（insulin－dependent）diabetes　mellitus　results

from　the　selective　destruction　of　pancreatic　beta　cells
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Japan

、4肋rεv吻↓oη5：AR　Autoimmune－proven；AUB　autoimmune－
unproven；ICA，　islet　cell　antibodies；GAD－Ab，　antibodies　to

glutamic　acid　decarboxylase；JDFU，　Juvenile　Diabetes　Foun－

dation　Units．

and　is　considered　to　be　a　cell－mediated　autoimm皿e

disease［1］．　To　understand　the　pathogenesis　of　the

disease　better　we　studied　pancreatic　biopsy　speci－

mens　from　recent－onset　Type　I　diabetic　patients．

These　studies　showed　hyperexpression　of　MHC　class

Iantigens　and　that　the　predominant　islet－infiltrating

cells　to　be　CD8＋Tcells　and　macrophages［2－3］．　Oth－

ers　have　examined　autopsy　specimens　from　Type　I　di－

abetic　patients　and　have　reported　similar　immunohis－

tological　findings「4－6］．

　　We　previously　reported　the　surprising　observation

that　only　about　half　of　the　biopsies　from　patients

with　recent－onset　Type　I　diabetes　display　the　charac一
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Table　1．　Patient’s　profiles　and　clinical　and　experimental　data

Pa－　Age　Sex
tient

No．

Insu－MHC
litiS　　　CIaSS　I

ICA　　　GADAb
（JDFU）　（U／ml）

HLA
A B C DR DQ DRB1 DQB1

　1

　2

　3

　4

　5

　6

　7

　8

　9

10
11

12

13

14

15

16

17

29
26
49
25

24
26
24
22
34

43
25
25

24
18

40
17

20

F
M
F
M
M
M
F
F
M
M
M
F
M
M
F
M
M

十

十

　
十
十
十
十
十
十
十

H
H
H
H
H
H
H
H
N
H
N
N
N
N
N
N
N

160
160

40
80

＜5

＜5

　5
640
320

＜5
640
40

＜5

　5
　5
＜5

＜5

329
52
21

322

＜4

＜4
92

29
168

＜4

　8
　9
＜4

＜4

＜4

＜4

く4

2／24

24126

2／24

2／11

2／11

24／w33
2／24

2／24

2124

2／24

241－

24／－

2／24

11／24

31／w33

11／24

24／一

13／54　　　w2／w3　　　4，9

40／w62　　w3．1／w4　　9，9

35／54　　　　1／－　　　　　　　4，4

48／54　　　　1／8　　　　　　　1，8

39／w62　　w4／w7　　ユ3，15

44／w54　　w1／－　　　　4，13

w54／60　　w1／w3　　　4，4

w54／w61　w1／－　　　　4，9

7／w61　　w7／－　　　　9，9

44／w59　　w1／－　　　　4，13

7ノー　　　　w7／－　　　　1，1

541－　　　　　11－　　　　　　　4，6

54／－　　　　　1／－　　　　　　　4，4

54／62　　　　1／4　　　　　　　4，4

44／w56　　w4／－　　　　9，13

44／w61　　NE　　　　9，13

7／w54　　wl！w7　　　1，4

4
3
4
3
6
6
4
4
3
6
5
3
4
E
6
6
5

3
3
，
3
，
鋭
6
，
4
，
4
，
3
鋭
4
，
5
3
，
4
，
N
3
，
3
，
4
，

0405／0901

0901／0901

0405／0407

NE
1302／1501

0405／1302

0405／0405

0405／0901

0901／0901

0405／1302

0101／0101

NE
O405／0405

NE
O901／1302

0901／1302

0101／0405

03032／0401

03032／03032

0302／0401

NE
O602／0604
040110604

0401／0401

0401／03032

03032／03032

0401／0604

0501／0501

NE
O401／0401

NE
O303210604

03032！0604

0501／0401

H，hyperexpression　in　islets；N，　normal　expression　in　islets；NE，　not　examined

teristic　immunohistological　findings　of　insulitis　or

MHC　class　I　hyperexpression　or　both［2－3］．　The　pa－

tients　whose　biopsies　did　not　show　either　insulitis　or

MHC　class　I　hyperexpression　otherwise　manifested
all　the　typical　Type　I　diabetic　clinical　characteristics．

Similar　patients　have　been　reported　among　Cauca－
sians【5，7］．　They　were　diagnosed　using　clinical　crite－

ria　as　having　typical　Type　I　diabetes　but　minimal　or

no　insulitis　was　observed　in　their　pancreas　specimens

at　autopsy．　These且ndings　suggest　that　Type　I　diabe－

tes　is　an　immunohistologically　heterogeneous　disease

with　perhaps　a　more　multi－factorial　pathophysiology

than　is　currently　apPreciated．

　　Recentl）ちthe　expert　committee　on　the　diagnosis

and　classification　of　diabetes　mellitus　proposed　that

Type　I　diabetes　resulted　from　mainly“immune－medi－

ated”beta－cell　destruction，　except　for　a　few‘‘idiopath－

ic”cases［8］．Nevertheless，　detailed　immunohistologi－

cal　features　have　not　been　correlated　with　temporal

changes　in　clinical　status．　We　therefore　studied　the　im－

munohistological　features　present　in　pancreatic　biop－

sy　specimens　from　patients　with　recent－onset　Type　I

diabetes　and　followed　the　clinical　status　of　these　pa－

tients　for　20r　more　years　after　the　onset　of　the　disease．

Su吋㏄ts　and　m虞hods

Pα∫iεηぴ．Patientsピ＝17）with　recent－onset　diabetes　clinically

consistent　with　the　early］ype　I　disease　were　recruited　for　this

study．　Accordingly，　all　patients　were　lean　and　presented　with

some　degree　of　ketosis．　They　were　therefore　started　immedi－

ately　on　insulin　therapy，　Only　patients　with　an　initial　C－peptide

excretion　of　5μg／day　were　included　in　the　study　because　we

wished　to　study　the　effect　of　immunohistological　abnormalities

on　the　beta－cell　function　still　present　when　diabetes　first　be－

came　clinically　manifest．　Written　informed　consent　was　ob一

tained　from　all　the　study　patients　before　the　pancreatic　biopsy

was　carried　out　as　previously　reported［2－3］．　The　17　patients

were　then　divided　into　two　groups　based　on　the　immunohisto－

logical　analysis　of　their　biopsy　specimen．　Those　patients

（η＝11，1－110n　Table　1）who　displayed　insulitis　or　the　hyper－

expression　of　MHC　class　I　antigens　or　both　were　designated

the　autoimmune－proven（AP）group．　The　biopsies　from　six　pa－

tients（12－170n　T遠ble　1）displayed　no　immunological　abnor－

malities　and　this　group　was　designated　the　autoimmune－un－

proven（AUP）group．　The　time　from　diagnosis　to　biopsy　was

similar食）r　the　two　groups；3．3　months（range　1－7　months）五）r

the　AP　and　3．5　months（range　O－7　months）for　the　AUP　group．

HLAεyμη9α励cIf励cαI　chαrααeri頭cs斑翫09れo∫i＆At　the
time　of　the　diagnosis　we　documented：age，　sex，　body　mass　in－

dex（BMI），　HbAlc，　urinary　C－peptide　secretion，　presence　or

absence　of　a　family　history　of　diabetes　and　presence　or　absence

of　probable　infection　preceding　diabetes　onset．　In　addition，　we

determined　HLA　class　I　and　class　II　subtypes．

囚ε比碗oαη’め04」ε5．At　the　time　of　the　biopsy，　we　also　assayed

each　patient’s　serum　for　islet　cell　antibodies（ICA）and　GAD－

Ab　using　an　indirect　immunofluorescent　method　and　a　radio－

immunoassay，　respectively［9］．　Values　greater　than　5　Juvenile

Diabetes　Foundation　Units（JDFU）were　considered　positive
for　the　ICA　and　greater　than　5　U／ml　were　considered　positive

for　the　GAD－Ab．　The　fourth　and　fifth　ICA　proficiency　tests

done　under　the　auspices　of　the　Immunology　and　Diabetes

WOrkshops　determined　that　our　laboratory　had　a　100％sensi－

tivity　and　specificity．

Loηgイ¢ηηc1↓ηjcα1∫εατμrε5．　All　patients　were　admitted　to　hos－

pital　for　their　pancreatic　biopsy　and　were　subsequently　foL

lowed　in　our　diabetes　outpatient　clinic．　All　patients　were　treat－

ed　with　multiple　daily　insulin　injections　and　self－monitored

their　blood　glucose　aiming　to　maintain　normoglycaemia．　Each

patient’s　daily　insulin　doses　were　monitored　and　documented

once　a　month．　Each　patient　visited　the　laboratory　once　a

month　for　a　fasting　plasma　sugar　and　HbAlc　determination．

5τατε5τ」四1αηα砂ぷε8．Statistical　analysis　was　by　Chi－squared　test，

Mann－Whitney　U　test　or　Student’sτ一test　where　appropriate．
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Fig．1．a－d　Photolllicrographs　of　l⊃｛opsies　sh（ハwlllg　ainsulitis

（1）atiellt　lO）　conlparcd　、vith　ball　ul1－infiltratcd　islct　（Paticnt

l6）こmd　c　an　islcl　with　illc1’casccl　MHC　class［cxprcssif）n（pa－

ticnt　lO）colnPa｜“ed、～「ilh　dolle　、v註h　｛he　lnorc　ty1つical　faint　cx－

prcssion　（palicllt　16）．　Cjlucagon－pos“ivc　islct　cel｜s　al℃　show・n

in　1’ctl　alld　CD3卜「11cc｜hrc　sllown　in　grccn

Results

1〃’〃η1〃θ／θgic〔’／〔〃π11〃z〃r〃〃ζ）171wrθ／θ9！（二’θ1〔’1κ〃y∫τ∫．　A1｜

inlnlunological　allcl　i［nlnし【nohistological　data　fol’the

l7patients　is　shown　ill　Tablc　l．III　thc　six　AUP　pa－

tiellts，　six　D（2BI　alleles　arc　c（）11sidcred　to　be　diabetes

susceptible　alld　tw（うto　bc　ncutraL［n　the　l　l　AP　pa－

t｛cnts．14D（〕β1　alleles　a1⇒e　considcrcd　to　bc　diabetes

susceptiblc、5neしltral　and　l　resislallt　fol’Typc　I　diabe－

tes［101．　Altllough　the　sample　is　sm〔111．　we　observed

llo　significallt　dillfcrcllcc　bctwccll　tlコe　AP　alld　AUP

patients　in　HLA　class　I　alld　class　Ilallligens　and　lhc

gcnotype　of　HLA－DRBlor　DQBlalltigclls，　Typical
photomicrogrとlphs　showh191he〔IPpcarance　of《｜n　in－

flalncd　islct　（insulitis）colnlつarcd～vith　an　ul1－infihrat一

ed　islet　together　witll　a田slet　with　inclleased　MHC

class　I　expression〔1s　opPosed　to　one　with　the　more

lypical　faint　expression　are　represented　ill　Fig．1．All

l7paticllts　were　foulld　to　harbour　residual　beta　cells．

Wc　cxamincd、011　avcrage（±SD）、104（±98）｛slcts　iIl

APpaticnts　and　60（±45）｛slets　inthe　AUP　paticnts．

In　those　biopsy　spccinlens　showing　insulitis　and　using

an　islet　countnlg　method　we　have　reported　previously

［3］，we　found　209±22．6％orthc　islets　to　be　affected

islets（means±SD）．　Immunological　abnorlnallties　in

islets　were　correlated　with　thc　existence　of　GAD－Ab

（／）＜0．05，Chi－SqしlarCd　allalySis）．

C〃〃i（Y∫／c／r‘1r〔’c／‘ワ’is／藪c、～・θ／〔11‘∫1）c／払～1θ〃5℃／．　At　thc　timc

ofdiabctcs　diagnosis．　thcre　were　no　sigllific乏mt（liffcr－

enccs　bctwcen　AP　and　AUPpatiellts　il1（all（1ata　cx－

pressecl　as　mcal1±SD）二age（29．7±8．7，24．0±85），

sex　（men／women＝7／4、　4／2）．　BMI　（18．8±1．9．

172±2．0），HbA1（．　values（lLO±2．4．11．4±1．4）and

llrillary　　C－peptide　　secretion　　（22．7μg／day±ll．6、

32．3μg／day±79）．　None　ofthe　patiellts　had　a　1’elative

withTypc　l　diabctcs　but　60fthc　l　l　paticllts　inthe　AP

group　and　50f　the　6　paticllts　ill　AUP　gl’oup　had　rcla－

tivcs　with　Type　ll（mn－illsulin－del）endellt）diabetes
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mellitus．　Signs　or　symptoms　suggesting　antecedent

infection　were　observed　in　40f　the　l　l　AP　patients

and　40f　the　6　AUP　patients．　Lastly，　at　diagnosis　there

was　no　significant　difference　between　AP　and　AUP

patients　in　fasting　plasma　glucose，　HbAlcor　daily　in－

sulin　dose（Fig．2）．

C1加jcα1　c吻γαα¢γi5fjc50η∫0〃ow－〃ρ．　Although　fast－

ing　Plasma　glucose　concentrations　in　AUP　patients

did　not　change　over　the　2－year　observation　period　af－

ter　pancreatic　biopsy，　these　concentrations　increased

in　the　AP　patients（ρ＜0．05）（Fig．2）．　The　HbAlc　val－

ues　were　also　higher　in　the　AP　than　in　the　AUP　group

at　the　end　of　this　period（ρ＜0．05，　Fig．2），　another　in－

dication　of　a　gradual　deterioration　in　control　in　the

AP　patients．　Finally，　we　observed　better　glycaemic

control　in　the　AUP　group　despite　their　daily　insulin

requirements　being　lower　than　those　of　AP　patients．

Oiscussion

We　report　that　immunohistological　analysis　of　pan－

creatic　biopsy　specimens　correlates　with　the　hetero－

geneous　clinical　course　of　Tタpe　I　diabetes　after　initial

diagnosis．　Insulitis　or　MHC　class　I　hyperexpression

or　both　was　observed　in　llof　the　17　patients　an（l　their

glycaemic　control　deteriorated　during　the　post－diag－

nosis　2－year　follow－up　period．　On　the　other　hand，6

0f　17　patients　did　not　show　the　immunohistological

changes　at　diagnosis　and　their　glycaemic　control　was

better　despite　relatively　smaller　daily　insulin　doses

during　the　2－year　post－diagnosis　follow－up．　The　im－

proved　glycaemic　control　with　small　insulin　doses　ob－

served　in　the　AUP　group　almost　certainly　reflects　re－

sidual　beta－cell　function［11－12］．　After　the　onset　of

Type　I　diabetes，　the　patients　in　which　islet　immuno－

logical　abnormalities　had　been　observed　probably
gradually　lost　their　remaining　beta－cells（insulin－se－

creting　capacity）resulting　in　the　deteriorating　glycae－

mic　control　which　we　observed．　Our　results　are　sup－

ported　by　a　previous　report　which　found　similar　het－

erogeneity　in　the　clinical　course　of　patients　with

Type　I　diabetes　depending　on　their　ICA　titre［13］．

Fig．2．　a・d　Chronic　glycaemic　control　is　predicted　by　the　pres－

ence　or　absence　of　in　situ　immunohistological　abnor皿alities．

Fasting　plasma　glucose　concentrations（a），　HbAlc（b）and　dai－

ly　insulin　dose（c）are　shown　as　means±SEM（＊ρ＜0．05）．

Open　bars　indicate　data　at　the　time　of　biopsy　and　closed　bars

2years　after　the　biopsy（d）shows　the　HbAlc　measured　every

6months　after　the　pancreatic　biopsy（means±SEM）．○，
mean　HbAlc　from　the　AP　group　and●，　the　values　from　the

AUP　group．一一一，　the　HbAlc　upper　limit　of　normal．
（＊ρ＜0．05vs　AUP　2　years　after　the　biopsy）．　D，　at　the　time　of

initial　diagnosis　of　diabetes．　The　3　AP　and　2　AUP　patients　are

not　included　in（d）at　the　time　of　initial　diagnosis　of　diabetes
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　　All　the　patients　were　clinically　diagnosed　with

classical　Type　I　diabetes　based　on　the　presenting　fea－

tures，　e．9．　all　patients　were　Iean　and　prone　to　ketosis．

The　Type　I　diagnosis　was　then　supported　by　the　histo－

logical　finding　of　beta－cell　depletion，　an　observation

we　have　reported　previously［14］．　Notably，　the　beta－

cells　of　the　patients　without　in　situ　immunohistologi－

cal　abnormalities　were　decreased　to　the　same　extent

as　those　of　the　patients　with　such　abnormalities．　In

addition，　we　fdund　no　significant　differences　between

the　two　groups　in：age，　sex，　BMI，　HbAlc，　urinary

C－peptide　secretion，　signs　of　antecedent　infection，

HLA　type　or　disease　duration　before　insulin　therapy
　　　　　　　　　　　　　　じSimilarly，　in　data　not　shown，　we　found　no　difference

between　the　AP　alld　AUP　groups　either　in：peripher－

al　lymphocyte　subsets（CD3＋cells，　CD4＋cells，　CD8＋

cells，　natural　killer　cells，　interleukin－2　receptor　posi－

tive　cells　and　HLA－DR＋cells）or　the　titre　of　viral　an－

tibodies　to　mumps，　measles，　rubella，　cytomegalovi－

rus，　Epstein－Barr，　and　coxackie　B4　virus．　Despite

these　similarities，　the　clinical　course　after　disease　on－

set　was　different　between　the　two　groups．

　　The　presence　of　at　least　two　clinically　distinct

groups　with　recent－onset　Type　I　diabetes　suggests

the　existence　of　at　least　two　different　mechanisms

leading　to　beta－cell　death．　In　AP　patients，　beta－cells

appear　to　be　damaged　via　a　cel1－mediated　autoim－

mune　pathway　before　and　even　after　the　onset　of

overt　diabetes．　Our　data　suggest　that　CD8＋－cytotoxic

Tcells　have　an　important　pathogenic　role．　This　is

based　on　two　observations．　Firstly，　the　CD8＋cells

predominate　in　the　infiltrate　and　secondly　we　have

consistently　observed　the　hyperexpression　of　MHC
class　I　in　the　islet　cells［2－3］．　Our　data　does　not　allow

us　to　comment　on　the　pathogenesis　of　beta－cell　de－

struction　in　the　AUP　patients，　but　we　found　no　evi－

dence　for　an　autoimmune　mechanism．　We　surmise
that　a　genetic　disorder　or　direct　viral　attack　on　the

pancreas　contributed　to　the　decreased　beta－cell　mass

we　observed．　Others，　for　example，　have　reported　pa－

tients　with　a　clinical　diagnosis　of　Type　I　diabetes　to

have　an　associated　mitochondrial　DNA　mutation
and　severe　loss　of　beta－cell　volume［15］．　Another

group　reported　a　Type　I　diabetic　patient　who　was

ICA－negative，　this　apparently　having　been　caused　by

acytomegalovirus　infection［16］．

　　We　conclude　from　this　study　that　the　heteroge－

neous　clinical　course　following　the　onset　of　Type　I　di－

abetes　is　associated　with　islet　immunological　abnor－

malities　seen　at　diagnosis．　The　presence　of　either　in－

sulitis　or　MHC　class　I　hyperexpression　is　associated

with　clear　clinical　evidence　of　ongoing　beta－cell　loss．
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Insu㎞一dependent　diabetes　mellitus（IDDM）results　mai㎡y　from　T　cell　medi－

ated　pancrea廿c　βcell　destruc60n・T〔）funy　lactivate　antigen　speci丘c　T　cells，

current　evidence　suggests　that　加vo　signals　are　requ丘ed・One　signal　is

delivered　via　the　antigen　spe鍾c　T　cell　receptor（TCR）when　engaged　by　major

histocompatibiity　complex　presented　antigen（MHC：Ag），　the　other　via　the　T

cell’s　CD28　when　engaged　by　CD80／86．　Recent　studies　have　demonstrated

that　transgenic　mice　expressing　CD800n　their　pancreaticβcells　are　suscepti－

ble　to　autoimmuneβcell　destnlction』b　further　explore　whether　CD80／86

expression　plays　a　role　in　IDDM　pathogenesis，　we　analysed　pancreatic　biopsy

specimens　from　l6　recent－onset　IDDM　patients（13　men　and　3　women：age

29．7±8．8years）for　CD80／86　expression．　While　no　biopsy　revealed　any　islet

ce口specific　CD800r　CD86　exp陀ssion，　biopsies　h℃m　six　of　the　nine　patients

with　insulitis　revealed　both　CD80　and　CD86　expression　on　the　islet　in丘ltrating

cells．喧ple㎞munoHuorescent　staining　for　CD80／86，　CD3，　and　glucagon

revealed　that　the　CD80／86－positive　cells　were　also　CD3－positive．　Of　the

CD3－positive　cells，19．4％expressed　CD80　and　21．7％expressed　CD86．　CD80

and　CD86－positive　cells　were　similarly　distributed　throughout　the　in且amedl

islets．　These　data　suggest　that　CD28　engagement　with　CD80／86　may　play　a

pathogenic　role　in　theβcell　destruction　underl）mg　IDDM．
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lntroduction

Insulin－dependent　diabetes　mellitus（IDDM）results

mainly　from　autoi㎜une　pancreaHcβcell　destmction
Il，2］．Several　groups　have　reported　that　the　pancreatic

islets　in　patients　with　recent－onset　IDDM　are　infi1－

trated　with　mononuclear　cells，　a　lesion　called　insulitis

【3－7】．Detailed　immunohistochemical　analysis　of
pancreatic　biopsy　specimens　f士om　such　patients　has

revealed　that　the　islet－infiltrating　mononuclear　cells

are　predominantly　CD8＋Tlymphocytes　and　macro－
phages［6】・FurtheL　electron　microscopic　studies　have

provided　evidence　that　these　islet　infiltraUng　T　cells

are　acUvely　and　directly　engaged　inβcell　destruction

［8】．These丘ndmgs　suggest　that　the　islet　in丘ltrating　T

lymphocytes　are　activated　againstβcell－speci6c　anti－

gens．　Yet　current　evidence　suggests　that　at　least榊o

signals　are　required　for　antigen－speci丘c　T　lym－
phocytes　to　be　fully　activated　【9，10】・One　signal　is
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delivered　via　the　antigen－speci丘c　TLcell　receptor（TCR）

when　engaged　by　major　histocompatibility　complex
presented　antigen（MHC：Ag）．　The　other　signal，　called

the　costimulatory　signal，　is　delivered　via　the　T　cel1’s

CD28　when　engaged　by　CD80（B7／B7－1）or　CD86
（B70／B7－2）．　While　CD80　and　CD86　expression　is
thought　to　be　limited　to　professional　antigen　present－

ing　cells　and　lymphocytes　in　normal　individuals
【9，10］，transgenic　mouse　studies　have　demonstrated

thatβcell　CD80　expression　can　activateβcell－speci丘c

Tlymphocytes　resulting　in　the　development　of　auto－

immune　diabetes　Ill，12】．　For　example，　when
C57BL／6　transgenic　mice　expressing　CD800n　their
βcells　are　bred　into　the　non－obese－diabetic（NOD）

mouse　strain，　and　o丘spring　of　the　first　backcross
generation（F2）are　selected　for　H－297　and　for　the

presence　or　the　absence　of　the　CD80　transgene，　mice

homozygous　for　H－297　and　also　expressingβcell

CD80　developed　diabetes　much　sooner　than
their　CD80－negative　littermates［ll】．　In　another　study

’double　transgenic’mice　expressing　both　a　viral　glyco－

protein　（GP）　on　their　pancreatic　β　cells　and　a

transgene－encoded　TCR　specific　for　that　GP　on　their　T

lymphocytes　did　not　spontaneously　develop　insulitis
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“ble　1．　C吻γocfeγゴsffcs　qf　IDDM　p藺eηfs

Patient Age Sex
Disease
duration

（months）

Urinary

　CPR
（μ9／day）

　　ICA
（∫DF　units）

GAD　Ab
（U／ml）

　　HLA
　　DR
phenotype

　1

　2

　3

　4

　5

　6

　7

　8

　9

10
11

12
13

14
15

16

33
24
25
24
40
26
24
17
42
22
34
31

43
25

20
47

M
M
M
M

F
M
F
M
M
F
M
M
M
M
M
M

4

　3
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鰺ND：not　determined．

or　diabetes．　HoweveL　when　these”double　transgenid

mice　were　bred　with　mice　expressing　CD800n　their
βcells　to　create’triple　transgenicl　mice，　i．e．　GP　and

CD800n　their　pancreaticβcells，　and　GP－specific
TCRs　on　their　T　lymphocytes，　all　the　mice　developed

insulitis　and　overt　diabetes［12】．　Less　is　known　about

CD86，　the　other　Iigand　for　CD28【13，14］，　and　the

role　that　ligand　might　play　in　autoi㎜une　disease

pathogenesis．　CD86　is㎞own　to　provide　similar
costimulatory　signals　for　T　Iymphocyte　proliferation，

cytokine　production　and　the　generation　of　cytotoxic　T

lymphocytes仇碗γo［15］．

　　We　therefore　asked　whether　CD800r　CD86（CD80／
86）was　expressed　in　the　pancreas　of　IDDM　patients．

While　we　did　not　find　CD800r　CD86　expressing
islet　cells，　we　did　observe　CD80＋and　CD86＋islet－

in丘1trating　mononuclear　cells　in　the　insulitis　lesions

and　determined　which　type　of　cells　expressed
CD80／86．

were　detected　in　five　patients　with　a　radioimmuno－

assay　kit（Hoechst　Iapan，　Tbkyo，　Iapan）［19］、　Data

from　some　of　the　sublects（patients　Nos　1－11）have

been　included　in　previous　publications　which
included　detailed　histological丘ndings［2，61・

Panc「eas　biopsy

After　obtaining　written　informed　consent　from　each
patient，　we　performed　a　pancreatic　biops）たThis　study

was　approved　by　the　Ethics　Cornmittee　of　Osaka
University　Medical　School．　A　detailed　description　of

the　biopsy　procedure　has　been　published　I2，　6］・

Brie且）膓alaparoscopic　biopsy　from　the　body　of　the

pancreas　was　performed　and　about　20　mg　of　tissue
was　obtained．　The　tissue　was　immediately　frozen　and

serial　5一μm－thick　sections　were　prepared　with　a　cryo－

stat．　Approximately　300　consecutive　sections　were

prepared　from　each　biopsy　sample　and　analysed
immunohistochemica11）た

Materials　and　Methods

Sublects

Sixteen　patients　with　recent－onset　IDDM，13　men　and

3women　with　a　mean（±SD）age　of　29．7（±8．8）years

were　included　in　this　stud）乙Their　detailed　profiles　are

provided　in　Table　1．　All　patients　fulfilled　National

Diabetes　Data　Group　criteria　for　IDDM［16］，　and　all

except　two（patients　3　and　5）presented　with　the
typical　abrupt　disease　onset　with　ketosis．　In　the　two

patients　with　somewhat　atypical　onset　the　disease
progressed　more　slowly　to　the　insulin　dependent　state

Il7］．　In　these　two　cases，　IDDM　onset　was　assumed

when　insulin　was　required　to　prevent　ketosis．　Islet　cell

antibodies（ICA）were　detected　in　eight　patients　by　an

indirect　immunofluorescence（IFL）assay［18］．　Serum

antibodies　to　glutamic　acid　decarboxylase（GAD　Ab）

lmmunohistochemist「y

An　indirect　immunoHuorescence（IFL）method　was
employed　to　detect　CD80　and　CD86　expression　in　the

pancreatic　sections．　These　sections　were　air　dried　for

30min，　prefixed　in　cold　acetone　for　10　min，　and
washed　3　times　at　5－lnin　intervals　in　PBS，　pH　7，4，　and

incubated　overnight　at　4°C　with　one　of　the　following

monoclonal　mouse　antibodies：anti－human　B7－1（EW3，

4B2；Repligen，　Cambridge，　MA），　anti－human　B7－2

（HA3，　IF9；Repligen），　anti－human　CD3（UCHT4：
Dakopatts，　Glostrup，　Denmark），　and　anti－human
macrophage（CD68）（EBMI1のakopatts）．　After　wash－
ing　in　PBS，　the　sections　were　incubated　for　60　min　at

room　temperature　with　biotinylated　horse　anti－mouse

immunoglobulins（Vector　Laboratories，　Burlingame，
CA）and　then　for　an　additiona130　min　with　FITC一



CD80’86　expression　in　IDDM　pancreas

conlugated　avidin（Vector　Laboratories）．　Tb　examine

the　relation　between　CD80／86　positive　cells　or　CD3／

CD68　positive　cells　and　the　islet，　the　above　mentioned

procedures　were　followed　by　an　incubation　with
guinea　pig　anti－insulm（Dakopatts）or　rabbit　anti一

glucagon（Dr　S・Iwasa，　Takeda
Iapan）antibody　with　the　correspond

antibody）rhodamine－conjugated

Chemlcal，　Osaka，
　　　ing　secondary

　anti－guinea　　pig

（Zymed　Laboratories，　Inc，　South　San　Francisco，　CA）

or　Tbxas　red－conjugated　anti－rabbit（Amersham
Intemational，　Amersham，　UK）i㎜unoglobulins．
The　sections　were　washed　in　PBS／mounted　with
Perma　Flour　Aqueous　Mounting　Medium（lmmunon，
Pittsburgh，　EA），　and　observed　using　a　Huorescence

microscope　with　epi－illumination（01ympus，　Tbkyo，
Japan）．

　　A　triple　immunohistochemical　method　was
employed　to　examine　the　relation　among　CD80／86
positive　cells，　CD3／CD68　positive　cels　and　the
islet　ceUs．　After　incubation　with　anti－CD800r　CD86

antibod）％the　sections　were　incubated　for　60　min

with　phycoerythrin（PE）－conlugated　rat　anti－mouse

immunoglobulin　kappa　chain　（Becton　Dicldnson，
San　Jose，　CA）．　As　the　second　step，　the　sections　were

preincubated　with　normal　mouse　serum（Dakopatts）
for　lO　min，　and　then　incubated　with　biotinylated

anti－human　CD3（UCHT－1；Dakopatts）followed　by
an　additiona130　min　with　HTC－conlugated　avidin
（Vector　Laboratories）to　detect　CD80／86　positive　T

lymphocytes　or　incubated　with　HRP－labelled　anti－

human　CD68（PGMI；Dakopatts）followed　by　an
additional　2　min　in　peroxidase　substrate　solution
containing　DAB　3，3’－diaminobenzidine）／nickel　chlor－

ide（Zymed　Labs）to　detect　CD80／86　positive　macro－

phages．　As　the　third　step，　the　sections　were　incubated

with　anti－glucagon（Dakopatts）and　AMCA（7－amino一

蹴h㍑隠蒜1’1；蹴2ぽ；謡：瓢
islet　area　for　CD3　and　CD80／86　staining．　The　sections

were　washed　in　PBS　after　each　incubation　except　after

application　of　normal　mouse　serum．　As　for　CD68　and

CD80／86　staining，　the　triple　immunostaining　method

with　glucagon　did　not　work　well　in　our　preliminary

stud）弓hence　only　double　immunostaining　method
was　done　to　determine　the　relation　between　CD80／86

positive　cells　and　macrophages・

Results

CD80　and　CD86　expression　in出e　pancreas

We　de丘ned　an　islet　as　insulitis－positive　when　two　or

more　mononuclear　cells　were　present　in　an　islet　area，

since　in　some　instances　only　one　mononuclear　cell
was　seen［6］．　Using　this　criterion，　only　90f　l　6　patients

in　this　study　were　insulitis－positive（Table　2）．　In　six　of

the　nine　insulitis－positive　patients，　we　found　that

islet　infiltrating　cells　stained　for　CD80　and／or　CD86

（Figure　1）．　CD80＋and　CD86＋cells　were　similarly

distributed　throughout　the　inflamed　islets　in　all　six

patients．　We　did　not　observe　islet　cell　staining　for
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CD80／86　in　any　patient．　None　of　the　seven　insulitis－

negative　patients　displayed　CD800r　CD86　expression
in　the　pancreas．

Pheno町pic　analysis　of　CD80　and　CD86　P心sitive
cellS

Wb　have　previously　reported　that　the　predominant
islet－infHtrating　cells　m　patients　with　recent－onset

IDDM　are　T　lymphocytes　and　macrophages【6L　Tb
dete㎜ine　which　cells　express　CD800r　CD86，　we垣ed

to　detect　CD800r　CD86　posiUve　cells　with　anti－CD30r

anti－macrophage　anUbodies．　A　single　section　triple

immunostained　for　CD86，　CD3，　and　glucagon（Figure

2）shows　that　an　islet－infiltrating　CD3＋Tlymphocyte

↑salso　positive　for　CD86．　In　other　sections，　some

CD80＋were　also　CD3＋　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　While　we　　　　　　　　　　　　　　　　　　　　　T　lymphocytes・

could　not　determine　whether　some　CD3＋Tlym－
phocytes　express　both　CD80　and　CD86，　the　distribu－

tion　of　CD80　and　CD86　expressing　cells　was　similar

This　was　the　case　in　all　six　patients　with　CD80／86

positive　cells・

　　In　five　of　the　six　patients　with　CD80＋and　CD86＋

islet－in舳radng　cells，　we　determined　the　proportion　of

CD3＋Tlymphocytes　that　stained　for　CD800r　CD86．
In　the　biopsies　from　these　five　patients，　we　could　find

anywhere　from　3　to　34　islets，　of　which　approximately

half　were　identi丘ed　as　insulitis　positive．　For　each

individual　patient，　the　proportion　of　CD3＋islet　in丘1－

trating　cells　that　also　stained　for　CD80　ranged　from

l2．5％to　33．3％，　while　the　proportion　of　CD3＋islet

infiltrating　cells　that　also　stained　for　CD86　ranged

from　l　6．7％to　385％．　When　the　CD3＋cells　observed

in　the　five　biopsies　were　considered　collectivel）㌃14

cells　out　of　74　CD3＋Tlymphocytes　were　positive
for　CD80，　giving　the　total　prevalence　of　l9．4％On

other　sections　from　these　five　patients，39　cells　out　of

184CD3＋Tlymphocytes　were　also　CD86＋，　giving　a
prevalence　of　21・7％・
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Figure　1．　The　expressi（）n　of　CD80　and　CD86　in　double－exposed　photographs　of　a　pallcreatic　biopsy　specimel1（pahellt　13）．　The

red　colour　shows　glucagon－positive　cells　indicatillg　all　islet　area，　and　green　colour（arrow）shows　CD80＋（a）alld　CD86＋（b）

isleレinfiltrathlg　cells．　Islet－infiltrating　cells　are　shown　to　staill　for　both　CD80　and　CD86　expression．

Figure　2．　TXiple　immunonuorescent　staining　for　CD86，　CD3，　and　glucagon　ill　a　single　section（patient　11）．（a）Glucag（m－

positive　cells　are　showll　in　blue，　alld　CD3斗cells　are　showlUn　greell　ill　this　dotlble－exposed　photograpl1．（b）Higll

magllificati（m　of　a　CD3＋islet－infiltratillg　cell（gree11），　illdicated　by　all　armwllead　i11（a）．（c）The　san、e　CD3＋cell　that　is　show】l

in（b）is　also　positive　for　CD86　shown　in　red．

　　Afew　CD80＋and　CD86＋macrophages　were　also
detected　by　the　double　immllmstaillillg　111ethod．　We

were　ullable　to　determine　whether　these　CD80／86
positive　macrophages　illfiltrated　to　islets，　howeve1り

because　the　triple　staining　did　not　work　using　the

PG－MI（macrophage－specific）alltibody

CD80／86　expression　and　clinical　characteristics

CD80　and／or　CD86　expression　was　observed　only　in
the　patients　～vith　il、stllitis．　Clillical　cl、aracteristics

includillg　patient　age，　sex，　disease　duratk）n，　urinary

C－peptide　excretiol1，　ICA　titre，　GAD　Ab　titre　alld　HLA

phenotype　did　llot　correlate　with　CD80／86　positivity．

Discussion

Bottazzoεfθ1．［31　first　reported　that　the　majority　of

islet－infiltrating　cells　were　T　lyrnphocytes　expressil19

both　HLA－DR　and　interleukin　2　receptor．　Sornoza〔・f↓1∫．

17】corroborated　these　filldillgs，　reportillg　that　20％of

islet－illfiltratillg　cells　expressed　DR　antigen．　After

carefully　examinillg　serial　sectiolls（、f　tl、e　pallcreatic

biopsy亡issue　described　ill　this　report，　we　have　also

collfirlned　tllat　islet－infiltratillg　cells　are　DR＋（lt（ハh　N．，

Hanafusa　T．，　Imagawa　A．，（・間1．，　ullpublished　obser－

vatio11）．　These　findillgs　sllggest　that　isle卜illfiltratillg

T　lymphocytes　are　ac亡ivated　and　nloreoveち　that
these　activated　T　lynlphocytes　n／ay　serve　as　antigen

presel☆ing　cells　and　　thereby　sUn、ulate　naive　T
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1ymphocytes　that　traf丘c　to　the　islet．　HoweveL　naive

Tlymphocytes　must　be　costimulated　via　a　CD28－
CD80／86　interaction　to　be　fully　activated［20】．　We　are

now　the　first　to　report　that　in　patients　with　recent－

onset　IDDM／islet－infiltrating’cells　also　express　CD80

and　CD86．　FurtheL　that　these　isleトinfiltrating　CD80＋

and　CD86＋cells　are　predominantly　if　not　exclusively

T　lymphocytes．　These　data　suggest　that　islet－
in丘1trating　T　lymphocytes　may　costimulate　autolo－

gous　naive　T　lymphocytes　and　thereby　amplify　the

immune　destructive　process　leading　toβcell　death

and　IDDM．
　　We　have　proposed　that　the　co－expression　of

HLA－DR　and　CD80／860nβcells　could　trigger　an
autoimmune　cascade　by　directly　activating　T　lym－
phocytes，　i・e・the　antigen　specific　signal　provided　by

the　MHC：Ag：TCR　interaction　and　the　cost㎞ulatory
signal　generated　by　the　CD80／86：CD28　interaction

Ig，12］・Whave　previously　reported　that　the　biopsy

specimen　from　one　patient（patient　l　in　this　study）

revealedβcell　HLA－DR　staining［2］．　In　the　group　now

reported，　the　biopsy　from　patient　l3　also　revealed　islet

cell　HLA－DR　antigen　expression（Itoh　N．，　Hanafusa　T，

Imagawa　A．，θfα1．ノunpublished　observadon）。　At　least

by　the　methods　employed　in　the　present　stud）弓how－

eveL　we　could　not　detect　any　islet　cell　CD800r　CD86

expression．　Nevertheless，　Yagi　efα1．　have　reported

electron　microscopic　immunohistochemical　data
showing　that　NOD　mouse　islet　ceUs　do　express　inter－

cellular　adhesion　molecule（ICAM）－1，　but　that　this

expression　was　not　apParent　by　light　microscopic
study［21】．　Therefore，　it　is　possible　that　immunoelec－

tron　microscopic　study　or　other　sensitive　methods
such　as　in　situ　hybrid靴zation　or　in　situ　polymerase

chain　reaction（PCR）would　be　useful　to　investigate

further　whether　islet　ceUs　may　express　CD800r℃D86
in　patients　with　insulitis・

In　this　study　we　found　that　l9．4％　of　islet一

infiltrating　T　lymphocytes　co－expressed　CD80，　and

that　21．7％　of　islet－in丘ltrating　T　lymphocytes
co－expressed　CD86．　The　prevalence　of　CD80　positive

cells　was　similar　to　that　observed　in　a　study　of

patients　with　rheumatoid　arthritis（RA）in　which
30％of　T　lymphocytes　in丘ltrating　the　rheumatoid
synovium　were　positive　for　CD80122］．　Infiltrating

lymphocytes　in　both　RA　and　IDDM　express　HLA－DR
and　the　IL－2　receptor　【23】・These　results　suggest　a

similar　pathogenesis　underlying　RA　and　IDDM，　two

intensively　s加died　organ－speci丘c　autoi㎜une　dis－
eases　histologically　notable　for　their　marked　tissue－

speci丘c　Iymphocytic　in丘1tration・

　　We　observed　a　few　CD80＋and　CD86＋pancreatic
macrophages　by　the　double　imm皿ostaining　method，

but　we　could　not　determine　whether　these　macro－
phages　were　infiltrating　the　islets．　In　other　studies　we

have　used　clone　EBMll　to　demonstrate　that　signi丘一

cant　numbers　of　macrophages　can　be　identified　in　the

insulitis　lesions．　For　the　present　stud）膓howeve巧we

attempted　to　use　clone　PG－Ml　to　stain　macrophages．

This　antibody　has　the　advantage　of　direct　HRP－

labelling　but　the　disadvantage　of　poor　sensitiviけ

Thus，　our　inability　to　detect　macrophages　in　the
insulitis　lesions　may　be　secondary　to　an　insu伍cient
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sensitivity　of　the　macrophage－specific　antibody
employed　for　the　double　staining　procedure．

　　Recent1）弓CD80　and　CD86　have　been　reported　to
differ　in　their　ability　to　potenHate　the　differenUation　of

ThO　T　lymphocytes　into　either　Thl　or　Th2　phenotypes

［24，25］．CD80　and　CD86　molecules　might　have　diκer－

ent　functions　iηη加o　though　they　show　similar　actions

iη功γoIl5］．　We　found　no　di葺erence　between　CD80

and　CD86　expression　in　the　insulitis　lesions　of　these

patients　with　recent　onset　IDDM．

　　In　conclusion，　our　present　results　demonstrate　that

in　patients　with　recent－onset　IDDM，　islet－infiltrating　T

lymphocytes　express　CD80　and　CD86．　This　suggests
that　these　CD80／86　positive　T　lymphocytes　may　play

arole　in　the　autoimmune　reaction　againstβcells
resulting　in　IDDM．
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