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Abstract
Background: Secondary failure of oral hypoglycemic agents is defined as that blood glucose is no longer
controlled with sulfonylurea after a proven period of good glycemic control. There are many causes of
secondary failure, including that drug problem, acute illnesses, inappropriate drug dosages, oxidative stress
& glucose toxicity of f-cell, etc. And many studies have suggested role of immunologic process such as islet
cell antibody (ICA) and/or glutamic acid decarboxylase antibody (GADA) for the causes of secondary failure.
So we evaluated the prevalence of ICA & GADA in type 2 diabetes with secondary failure of oral
hypoglycemic agents and the pathogenesis of the secondary failure.

Methods: We studied 267 patients with type 2 diabetes. We regarded 84 patients who could not control
HbA1lc less than 8% after good glycemic control for at least 1 year as secondary failure group (group 1) and
regarded the other 183 patients as group 2. We measured GADA in both group, and measured the
prevalence of GADA and ICA in secondary failure group who were especially divided into obese group and
nonobese group according to BMI and were divided into insulin deficiency group and noninsulin deficiency
group according to fasting C-peptide level.

Results: The prevalence of GADA in all subjects was 4.1%, which was 9.5% in group 1 and 1.6% in group
2 (P < 0.05). Among 35 patients of the group 1 who could be checked ICA, the prevalence of GADA & ICA
were 33% & 25% in insulin deficiency group and 4.3% & 0% in non-insulin deficiency group, respectively
(P < 0.05). The prevalence of GADA & ICA were none in obese group and 33.3% & 20% in nonobese group,
respectively (P < 0.05). The prevalence of GADA & ICA were 36.4% & 27.3% in nonobese and insulin
deficiency, 4.2% & 0% in obese and non-insulin deficiency.

Conclusion: We suggest that autoimmune mechanism is associated with increased risk for secondary failure
of oral hypoglycemic agents in type 2 diabetes, so the measurement of GADA and ICA could help to predict
the potential risk and insulin treatment. (J Kor Diabetes Assoc 31:402~409, 2007)
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o
C-peptide s Z78sll=tl]l 23l A4E HPLC (high
performence liquid chromatography)Z, 55 C-peptide=
RIA kitE o]-8sto] Zgsliek

1) GAD &9 4

oJ3- RSR A}¢] "PI-labelled human GAD kitS A3}
9t &4 20 pLe} eukaryocytic recombinant production
systemg o|-gs}o] HHE 'L labelled GAD 50 ULE &3}
o A-2(20~25T)ollA] 2A17F vk ¥ solid phase protein A
50 ILE F7kste] A2ellA] 1A B wliekslick 2~8°C A
o]2] assay buffer 1 mLE H7IgF 3 4CollA] 1,500 x g&
087 QA Heltel 43NS AL ez |
+ A% I Sesiek 2.7 UmL o1l B9 ¥

o PRkl

2) ICAS] 54

A Azlo] opd ohE Agko & 1zl APe AAlslof sf
= 0% HHS 7 stR e e A APde Al
3 & FA AAEEE o] dsle] Wl Hed ujut
t} 527 E o810 4 1me] FAIZ 7o} poly-L-lysine
oz Aeljt GElolol E4ick #xF FA 200 pLoll rat
liver acetone powderE H7IgF & AAEE] A7| o1 4
Zol-S ZslAc). working solution [aprotinin + 0.5% HSA
(human serum albumin) in phosphate buffered saline] &=
1:4 8l 111622 3|AA7] 3kzke] EA 50 LS Setol=ell
wojreg]ar 4°CellA] 16~18A17F viekAIZIck. vk Selo]=
£ PBSE 33] A & o] &Elo|=ol 1:8028 )48t
FITC-conjugated goat anti-human IgG (Sigma) 50 UL&
wojrea) 1 4ke-e] walel 3t 871 ol 30527 wlekA]
ek ol oA PBSel] 33] AP 3 WaiulZ jolla] B
Aeigiek. w24 Alvke} Abdas AEAGH 9 W &
Qo) BEERe AFT Alsiglon], BAL 2ol 14
Aol 28l 27 4 s S4ow sigiek ICAS] e
A s|Mwiog 243k X & IDF reference (80 JDF
units)E ARE%l standard curveE o]gslo] <¢do] 8 JDF
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AT 267 % group 12 84, group 2+ 183903}

I g AR A 58419} 564, Bae Kk Fd
AL ZH7k 49419}k 474, APAREAIGE= 21.0 kg/m?9} 22.6

kg/m 0] FE A] C-peptider F 7 =5 0.7 nmol/LE
frelgh 2tol= gigick(Table 1). 84782] o|x1g AlsliollA]
o|xH Asfe] A A BHol 73%, 223, ATt
2 F47A%0] 15%, Aol exell wAIE A Z-¢7t

Y tande]
7%, dstAIe] Y2 Hof 5ok Bl dde A

U FAY] A 58 T Al FAPE AW 7397
5%°|$ckFig. 1).

oV 2k2ke] GADEHAIS] FAEL AR LEE 4.1% (n
= 11)& group 1114 9.5% (n = 8), group 2°41:= 1.6% (n
= 3)& o] 7 = Zholl K3k Xlo|7} AArkFig. 2). T8
FstAlel] o]xHA] AE Kol 32} FollA] GADEA
S Hol= 72 GADYHA 945 Kol vke] 4
Z BA4E vlas] B geldAdHbAle)E A 11.1%,
12.1%, ARZFEAGFE 22 19.3 kg/m’, 21.5 kg/m’ 0|3,
T5 A] C-peptide’= GADZA| 54991 ] 0.66 nmol/L3]
ol vlsle] GADEA] ¥4 7~ 0.35 nmol/LE Y9kor}
frofgt Xoli= gt 1 flolle F5 dd, Wk ZalelE
5 7 7 Zoll 2l Zolrt gigick(Table 2).

oxMg AdllE Kol 3 F ICAE FAE T U
© 35750ll4] lEglZg ol whE GADEA] A& Q=
AT = 12)04= 33%, JEHEHT (0 = 23)°l14]
T 4.3% FAES B F T Zholl oIt Xol7t AL
(Fig. 3A), ICA®] &L a1 4gTNAE 25%, Q&
2n| ATl = 0% 2 F2l8k Xlo)7} QirkFig. 3B). &
Lo ARl wE GAD @A) A& HAST
(n = 20)°llX= 0%, BIFAET (M = 15)X= 33.3% 2 +
T Zholl= el o]z} Yl al(Fig. 3C), ICAEAE ZHA|
FolAE B 54, Il = 20%0014 A
Kol 5 7 Zhell 23k X7} USArKFig. 3D). TR v}
AgolHA FAlel ERAHEE Hol= win = 11)ollA
GADEAIE= 36.4%, IAlgolHA QEain|ZHE Hole
Tn = 24)°NAE 4.2% 0] T(Fig. 4A), ICA oH3E2 72+
27.3%, 0% 2 523t XJo]7l UYTKP < 0.05)(Fig. 4B).
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Fig. 1. Causes of secondary failure.

Table 1. Clinical characteristics of subjects

Group 1 Group 2
Number 84 183
Sex (M:F) 37:47 97:86
Mean age (yrs) 58 £+ 15 56 + 14
Mean diagnosis age (yrs) 49 £+ 17 47 + 14
BMI (kg/m’) 210 + 4.1 226 + 3.6
Fasting C-peptide (nmol/L) 0.7 £+ 08 07 =05

Group 1, Secondary failure group;
-secondary failure group.

Group 2, Non

GADA (%)
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Group 2

Group 1
Fig. 2. The prevalence of GADA in group 1 (8/84,
9.5%) and in group 2 (3/183, 1.6%). * P < 0.05
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Table 2. Clinical characteristics of secondary failure group by GADA

20l= H2E g

EXI0IMel GADEH & HEAE

MZZEH(ICA)

GADA (+) (n = 8) GADA () (n = 76)
Sex (M:F) 3:5 34:42
Mean age (yrs) 53.7 £+ 14.0 56.0 £ 13.2
Diagnosis age (yrs) 43.6 £ 145 44.1 £ 129
HbAlc (%) 11.1 + 1.9 12.1 + 32
BMI (kg/m’) 193 £ 34 215 £ 32
Fasting C-peptide (nmol/L) 0.35 + 0.63 0.66 + 0.58
Fasting glucose (mg/dL) 292 + 112 239 + 105 (n = 74)
Systolic BP (mmHg) 146 + 22 (n = 6) 134 = 19 (n = 70)
Diastolic BP (mmHg) 90 * 16 (n = 6) 82 £ 12 (n = 70)
Total Cholesterol (mg/dL) 147 + 37 194 £ 70 (n = 73)
HDL Cholesterol (mg/dL) 41 + 17 42 + 13 (n = 62)
Triglyceride (mg/dL) 116 £ 35 136 £ 77 (n = 62)
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Fig. 3. The prevalence of GADA and ICA in secondary failure group. According to insulin deficiency, the prevalence
of GADA (A) & ICA (B, in 35 patients of the group 1) were significantly different. According to BMI, the prevalence
of GADA (C) & ICA (D, in 35 patients of the group 1) were significantly different. * P < 0.05
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GADA (%)

Nonobese& Obese &
Insulin def. Noninsulin def.
(=11 (n = 24)

Fig. 4. The prevalence of GADA(A) and ICA(B) between nonobese

deficient group were significantly different. * P < 0.05

dll Pontiroli 5°"*"oll fspd o]X14 Alsjie] o
Tl SR 1.2~2.5%%) Zell vlste] vu[ukl ghajel)x
62%% Hol folelAl Erkar sl9iar, Lyons $77% wlv]
aRelefA] lglinlzh B gar wjukele] 21l F1k QlEwl
= dew g A Ho o w2 o] QEvle dew 3t
kot siglck euh vlulak SErlellA] o] XA Alslle] whAY
Bo] o] A Yrka Boavd Qe e B o
oA Aol wh o|xH Aslle] e 2AksHA]
e, olxH AsiE Hel sxke] AERAGE 210 +
4.1 kg/m’aL o244 ATE Holx] ghe- gxle] A
T 226 + 3.6 kym’ & oXM A 1 FhAte] 1A
FATE Hrh U2 e ol

ofe] el HLA, 53] DR3, DR3/DR}] A4
ofl tiele] HarsilEul ) o= RE %ol Hgx|x|
Fhe 3ol Qiek o] ¥ AFGeliE Al WY ¥
Z(cellular immune aggression)o| o|X}Hd A& K9l 3z}
oflA] Fdwlo] o]xA] Asle] Wiglew AT AP &
ARA7E QAFE AL 93, ICASF GADIHA| 5] x|y A7t
He] FAREE o3 Alsl] HQIEel Fest Jd3 & A
o A Y. Apdel] o3t pHIES] = Al
Y e Fefijleg o3t IFL F2 Soprlell A
71e Ao duA glort o Agelxie dod = )
th ICAS} GADEHAIE pAIES] A1 FAALE Q1%
upz} Zpol7h QARE AlIF @iHe] 70~80% SHAtollA
At o] FAE At Sgo] Ws]y] ARE] 4
o2 vehd $= geb?. IcAS GADIAIE A%
ghxpe] LRolA whaE] 3 o]f] RS2 diZ HA%E
e Koy Kgk 7] golidelA] dzke] ZH7E
A A8 Foll 272 JEIHES AR 37 Frt o]
& 7-$-= slowly progressive IDDM™, type 1.5, &
LADA (latent autoimmune diabetes in adults)26)11]— =1

WAE2 1

L o}
— %

=z

f

o)

ofl
ke
[U& OE o T

2

<

Ry

a2
RA=7

IC & (2]

406

30

20

10

Nonobese & Obese &
Insulin def. Noninsulin def.

(=11 (n=24)

& insulin deficient group and obese & noninsulin

ol A7 AelA A7l= S ikt AR 1
& 7] vl Bs] ke AL 12l 94 8o

22 olof] Ap¥ FaHIAIAE ICA, GADE] <)
A7} wo] FARE 2ARko 24 bl ¥r) Aikel BE
9} gk olgrElx|29] ol £ kst P, Irvine
A7l el o]xH AE Hol: 3t
YA ICAS] EANE XG0 Hysla o]

=

% 17,27) _Lo_:
AT =
A TI7E W QlERIzsle] ekt $1gle] Ertm o
P27, Gray 572 ICA7} Qe A7) sl dApet 7
TRl 25 A4 QdERle] Hulso] wolAirtar 5]
th olgfdt Arb 1 o]% 9] o] ATEE YF=EA
o3 GADSAIE Aty Pl Avky) ozl $-8
g FARE dHA Y=, Tuomi 5% Q3 Ak <
T3 E GADEAL EAlShH o] &2 vlad wilkE
Al Hell la32ge vehdcka s9ich B dqellile
ol x4 Alwzwl njo| x4 Awikze] = B4, & A4, U
o], Xlck X 3 A, AAAT, F5 Al C-peptide & H]
23l B9k ] o3t Hol S wbA 4= qlglr) 12lar o]
A4 A FollA] GADEA| AR 7 GADEA| 24

[e]

=

I T I EAE wlwsl] HEE wl 35 A
C-peptide= GAD A 2FAIQI o] AR Toll vlsl ol

Moz dgtor} foI% ol g

ARPAS, 5 A U, Beh

32

a1 9] gl
3 FAlzElES T T 7
ofl F2Jgt Xol7} figiek. oleidt 1= B4 vl o
] AFAE Hls3k AFE HolFEw glom*'® UKPDS
259- A7 AFHEE Al FoE lre] GADY
A, ICAS 4o ¢y

wlukel oA ICA X GAD

ox My

s
°

oA felek Aol} glgirka sjgiel?. B o Age



2Fd | 30 : FTLLLsIH 0 OlAtY HIHE =20l= H28 ==Y

Ao} 35 A] C-peptide”} GADSFAQ] FollA] Ygkos

Frode slgletl, aldTEe e Aol 5541 ool
ol o]9} 22 Avlol| ek FUE Aoz A= g
ofle dFdlE 3=idt A7t Ledt Zlolrk w3yt GADY
A ¥ Eo] o1 Asltolld 9.5%, HlolXHA] AsiiellAl
£ 1.6%E felgt Xol7t ol AxH o 2= uld g2
4.1%°114 GADEHA| Aol of2] A5 AkY 2
IH3kAloll A 9] GAD Al R E<ll(3.5~21%)" 7 o7}
e 21 gae] i AP gl gk $AA)719] Xfolel|
o3t Zlo & Holil 1 flofie QIE7ke] wdskA uk-got
44 29l 9 34F egle] Xjo|Z A7ZhElr) B QI
Al o]XA] Aslle Holi= 3Alolld GAD gl A E
2 olERARTNE 33%, AETHAATNNE 4.3%
2 ek Xol7t lar, o]XHA AUlE Kol 32} 841
Z ICAS 34T F e 35%S dlioZ ICAS] &4
WEL QEHAHTAE 25%, QlEe| AR
0% Frol3k xtol7k Jgiek Willis S270] 254010114 754
Aole] Holl FgkH 84w uldoE g el
GADEA| oFAdEo] el ZdgTolA 58%, deeln| 4
oA 14%, ICAE 2 58% 9} 3% = Frelgt o7} 91gd
31, GADEAISH ICA E7oll ARl 739l Q&3 el ol
gk o5} kA o= E(positive predictive value)= 99%
ZlaL sk 1 9] o] IFEoAE GAD 3| P E
Q1A Aololl F2olgt TAPE glgo] Hars|gle}sh,
B ool o1 AAE Hol|= 3R F ARGl
ulZ GAD ¥Ale] A ES IHITTelME 24, vizkAl
FTNAE 333% 2 R2lgt Xolrt Ui, ICAGAE o}
Aol E |4, vIZAET 20%4 Aoz folet
o]z} et wES o]xA AuiE Hol= xS AR
FAF JEA Y-S Al Hgslo] GADEAH9) ICA
9] ES 29 E ul nlEkAlge|A dERldHe]
U= T IAFoI AL QdE=nAHT Aololl GADEA
o SHES 7217} 36.4%, 42% 2 823t Xlo)7} Yol
2] AT 2479 ICATHH] 52 vjaAlTe A 5
Alol] QEAZAFE Ho| = FolAE 27.3%0l4 el
IHZoIAY QAR E Hol = FoliE S4CE &
o)k o]z} ek, UKPDS™*ellA= ICASH GADEHA
ST SATS 7 ATl v Ure] 61d ¥ 54
AL QEIX 88 e g k= ulgo] 344 olslrollA
Aol 94%, STl 14%01%3L, 554 ol drollAl
42k 771%8F 5%°190ek. 22la ARd el Al
A ICASF GADEHA 12|a A A=A 5o} g3ty
5ol AdERle)EA Garelld] Vet oFdat vlsskar
ol2|gt QlalEoe] YA E dIZol] Eogo] Erhar gk v
1dFollAE ICAS GADEA|] 7o) A A, s}
Gagol e i B4 W Aoyt glolA ICASE

o]

o e

cﬁk

[

407

EXI0IMO| GADEA & HFAZ MZEEH(CA)

GADA9] EAl| ofFabo] QEeIX| 8 of| 2ol o] Hr}
38l ZF A 7 Anke] fold Tt HIEe] Kol
el QIF ol QAR Hol(ddd mE ),
GADHAIeF ICA A e] Xol& QIgt Zlo g Azk=nt
GADEA|2}F ICA7} oFAIQ1 gHAlRrellA] vlakAllFola QI
ZEHls olde] sakd 7FeAe] =1, ulehA GADEA
o} ICA7} EHA| 59| oAIFRARZA ] eS8
Aolgl= dlolli= ©]7de] Yx|gictk

ool Azl 7P G7stA] X 5ol o]xHQl Al
5 vehd Aol GADEAIRE ICAS] Z4o] ARY &
TgAlellA] QlERIx5e] ekl odl&a) ARy Fiel
A3t Zckol] =go] & = oS ZoFE Holm HFE 3
F 7dstAl X 5.2] o|xA] Aulje] hRlel] 9ol APt Wi 7]

A% & e ¥ Zow Ak

olo.
A=

(o] 3
2

o

o1z AR Ale] oAy v Ay W
e 71 Gl 7 aeto]

TEERSHE L7175 <Y
|

4 zAse} Gz AsiE Mol Ao 1 91
o BAAY §% Gy U oplel A8 AE 39 5
o ook WeIF BA, TR, Trg B4, 905, =
£ weleEQl 219 Sol ARIH L glek ofe] ATl of
A4 AofE ol AelA ICASH GADZAS EAE

HarslgIAtE sllellAls &2 Hak glo] AR} 52 A
TEsAL] olX] Al Hele AR¥ FarEiAlel

4 GADAISH ICAS] $HES ZAska o4 Alsje]

AYE Lobir] Slste] & AFE Al¥slisick

g ARY G 207 e FHast 1d
ol AT Aol Hggzeo] & siglort o3 v
o] AELLA) Aol Bekn P3FaALT} 8%o)
golwiA] QgelXgs e g P 84S o[ Aluit
(group 1)=&

slal, AR A1 ddiA
7} 7FsR 18395 vlo|x4 Aulii(group 2)& 3o 7t
7} ICA 3 GADEHAIE 278319t B3] o] Alsllirol]
Az AEAIHBMDol wiel TAlEr, vlzlsTe g
AL F C-peptidel] w2t QI&E=IZAH T &M
AT Z o] 2 GADEHAHI9 ICAE v]azs}irh
Zl GADYH HAES FAEoZE 4.1%0193
group 19141 9.5%, group 20A= 1.6%E -+ - 7t &
oJgt o]z}t Qigirk. oXHA AlE Hol= 3 F ICA
5 ZAY 4 9ddd 3504 GAD | 2 ICA2] A
B8 elERAgToAE 24 33%, 25%3L, QlEen| A
oA E 4.3%, 0%°1AUTHP < 0.05). ARGl 28t
IAFToAE GAD A 9 ICAE B $4019a, 1
IAFTToNAE 33.3%, 20%019THP < 0.05). HIZAIFO]



i M 313 M55, 2007
A EAlol QERAR e Bl Tt slgel ) Qg
ADEHAIS] FRELS 27 36.4%,

GAELS 77 27.3%, 0% 2 F2Jgk Xo]

42%93L ICAS] AL

TR Aol o34 AshE ekl Bl
A GADAISH ICA®] Z4e] ApY Fmgaie] Q4
Age) e ool §213 Aoz Holw] o4 sl

ARl glo] At WY AR 3 ATgg & Zlow 47
=4

21 2s
1. DeLawter DW, Moss JM, Tyroler S, Canary II:

Secondary failure of response to tolbutamide treatment.
JAMA 171:1786-92, 1959

2. UK. Prospective Diabetes Study Group: U.K. prospective
diabetes study 16. Overview of 6 years’ therapy of
type Il diabetes: a progressive disease. Diabetes 44:
1249-58, 1995

3. Matthews DR, Cull CA, Stratton IM, Holman RR,
Turner RC: UKPDS 26: Sulphonylurea failure in
non-insulin-dependent diabetic patients over six years.
UK Prospective Diabetes Study (UKPDS) Group.
Diabet Med 15:297-303, 1998

4. Fukui M, Nakano M, Shigeta H, Yoshimori K, Fujii M,
Kitagawa Y, Mori H, Kajiyama S, Nakamura N, Abe N,
Obayashi H, Fukui I, Ohta K, Ohta M, Kondo M:
Antibodies to Glutamic Acid Decarboxylase in Japanese
Diabetic Patients with Secondary Failure of Oral
Hypoglycaemic Therapy. Diabet Med 14:148-52, 1997

5. Retiene K, Petzoldt R, Althoff-Zucher C, Beyer J,
Schoffling K: Clinical studies on glibenclamide. Horm
Metab Res 1(Suppl):5-60, 1969

6. Shuman CR: Glipizide: an overview. Am J Med
75:55-9, 1983

7. Salo S, Groop L: Combination of two sulfonylureas.
Does it make sense? Diabetes Care 11:751-3, 1988

8. Stenman S, Melander A, Groop PH, Groop LC: What is
the benefit of increasing the sulfonylurea dose? Ann
Intern Med 118:169-72, 1993

9. Rustenbeck I: Desensitization of insulin secretion,

Biochem Pharmacol 63:1921-35, 2002

Krauss S, Zhang CY, Scorrano L, Dalgaard LT, St-Pierre

J, Grey ST, Lowell BB: Superoxide-mediated activation

10.

of uncoupling protein 2 causes pancreatic beta cell
dysfunction. J Clin Invest 112:1831-42, 2003

408

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Yki-Jarvinen H: Glucose toxicity. Endocr Rev 13:415-
31, 1992

Maedler K, F, Oberholzer J,
Joller-Jemelka HI, Spinas GA, Kaiser N, Halban PA,
Donath MY: Glucose-induced beta cell production of
IL-1beta to glucotoxicity
pancreatic islets. J Clin Invest 110:851-60, 2002
Sesti G, Marini MA, Cardellini M, Sciacqua A, Frontoni
S, Andreozzi F, Irace C, Lauro D, Gnasso A, Federici
M, Perticone F, Lauro R: The Arg972 variant in insulin

Sergeev P, Ris

contributes in  human

receptor substrate-1 is associated with an increased
risk of secondary failure to sulfonylurea in patients
with type 2 diabetes. Diabetes Care 27:1394-8, 2004
Groop L, Miettinen A, Groop PH, Meri S, Koskimies S,
and Bottazzo GF: Organ-specific autoimmunity and
HLA-DR antigens as markers for [B-cell destruction in
patients with type 2 diabetes. Diabetes 37:99-103, 1988
Pittman WB, Acton RT, Barger BO, Bell DS, Go RCP,
Murphy CC: HLA-A, -B, and -DR associations in type
1 diabetes mellitus with onset after age forty.
Diabetes 31:122-5, 1982

Zavala AV, Fabiano de Bruno LE, Cardoso Al, Mota
AH, Capucchio M, Poskus E, Faiunboim L, Basabe JC:
Cellular and humoral autoimmunity markers in type
2(non-insulin-dependent) diabetic patients with secondary
drug failure. Diabetologia 35:1159-64, 1992

Irvine WJ, McCallum CJ, Gray RS, Duncan LIJP:
Clinical and pathogenic significance of pancreatic-
islet-cell antibodies in diabetics treated with oral
hypoglycemic agents. Lancet 1:1025-7, 1977

Tuomi T, Groop LC, Zimmet PZ, Rowley MJ, Knowles
W, Mackay IR: Antibodies to glutamic acid decarboxylase
reveal latent autoimmune diabetes mellitus in adults
with a non-insulin-dependent onset of disease. Diabetes
42:359-62, 1993

Krall LP, Bradley RF: "Secondary failure” in the
treatment of diabetes mellitus with tolbutamide and
with phenformin. Diabetes 11(Suppl):88-93, 1962
Pontiroli AE, Calderara A, Maffi P, Bonisolli L, Carenini
A, Piatti PM. Monti LD, Gallus G, Pozza G, Illeni MT:
Secondary failure to oral hypoglycaemic agents in
non-obese patients with non-insulin-dependent diabetes
is related to reduced insulin release. Diabetes Metab
15:79-84, 1989

Pontiroli AE, Calderara A, Pozza G: Secondary failure

of oral hypoglycemic agents: frequency, possible causes,



22.

23.

24.

25.

26.

217.

28.

29.

278 | 30 : ATELLSIH0| OlxHY AMIE HO0l=

and management. Diabetes Metab Rev 10:31-43, 1994
Lyons TJ, Kennedy L, Atkinson AB, Buchanan KD,
Hadden DR, Weaver JA: Predicting the need for
insulin therapy in late onset (40-69 years) diabetes
mellitus. Diabet Med 1:105-7, 1984

Di Mario U, Irvine W], Borsey DQ, Kyner JL, Weston
J, Galfo C: Immune abnormalities in diabetic patients
not requiring insulin at
25:392-5, 1983

Niskanen LK, Karjalainen J, Sarlund H, Siitonen O,
of
antibodies in type 2(non-insulin dependent) diabetes
mellitus. Diabetologia 34:402-8, 1991

Groop LC, Groop PH, Koskimies S: Relationship

diagnosis.  Diabetologia

Uusitupa M: Five-year follow-up islet cell

between [-cell function and HLA antigens in patients
with type 2(non-insulin-dependent) diabetes. Diabetologia
29:757-60, 1986

Zimmet PZ, Tuomi T, Mackay IR, Rowley MJ, Knowles
W, Cohen M, Lang DA: Latent autoimmune diabetes
mellitus in adults(LADA): the role of antibodies to
glutamic acid decarboxylase in diagnosis and prediction
of insulin dependency. Diabet Med 11:299-303, 1994
Irvine WIJ, Sawers JSA, Feck CM, Prescott AJ, Duncan
LPJ: The value of islet cell antibody in predicting
secondary failure of oral hypoglycemic agent therapy
in diabetes mellitus. J Clin Lab Immunol 2:23-6, 1979
Gleishmann H, Zorcher B, Greulich B, Gries FA,
Henrichs HR, Bortrams J, Kolb H: Correlation of islet
cell antibodies and HLA-DR phenotype with diabetes
mellitus in adults. Diabetologia 27:90-2, 1984
Turner R, Stratton I, Horton V, Manley S, Zimmet P,
Mackay IR, Shattock M, Bottazzo GF, Holman R:
UKPDS 25 : autoantibodies to islet-cell cytoplasm and
glutamic acid decarboxylase for prediction of insulin

requirement in type 2 diabetes. Lancet 350:1288-93,

409

30.

31.

32.

33.

34.

35.

36.

37.

M28 =HEXMe| GADEN R HEAZ MEEEF(ICA)

1997

Willis JA, Scott RS, Brown LIJ, Fobes LV, Schidli RS,
Zimmet PZ, Mackay IR, Rowley MI: Islet cell
antibodies and antibodies against glutamic acid
decarboxylase in newly diagnosed adult-onset diabetes
mellitus. Diabetes Res Clin Pract 33:89-97, 1996
Gottsédter A, Landin-Olsson M, Lernmark A, Fernlund P,
Sundkvist G, Hagopian WA: Glutamate decarboxylase
antibody levels predict rate of f-cell decline in
adult-onset diabetes. Diabetes Res Clin Pract 27:
133-40, 1995

ol&F, it dot Ay FagRiAlelr] Hbd &= A
FA A9 Glutamic Acid Decarboxylase %A 3 =H
22(2):145-54, 1998

Bonifacio E, Genoverse S, Braghi S: Islet autoantibody
markers in IDDM: risk assessment strategies yielding
high sensitivity. Diabetologia 38:816-22, 1995

Riley WIJ, Maclaren NK, Krischer J: A prospective study
of the development of diabetes in relatives of patients
with insulin-dependent diabetes. N Engl J Med 323:
1167-72, 1990

No authors listed: Insulin-dependent? Lancet 2:
809-10, 1985

Gray RS, Irvine WIJ, Cameron EHD, Duncan LIJP:
Glucose and insulin responses to oral glucose in over
non-insulin-dependent  diabetic  subjects with and
without the islet cell antibody. Diabetes 29:312-6,
1980

Tuomilehto J, Zimmer P, Mackay R, Koskela P,
Vidgren G, Toivanen L, Tuomilehto-Wolf E, Kohtamaki
K, Stengard J, Rowley MI: Antibodies to glutamic
acid decarboxylase as predictors of insulin-dependent
diabetes mellitus before clinical onset of disease.

Lancet 343:1383-5, 1994




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


