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National Diabetes Data Group (NDDG)2 ¢4 4
Aol wleb dxHd e AduHoEd G
(IDDM)7} Qlgglu]o)Ey 3t (NIDDM)eg -
Haldel. oleldk e 1 <) 38l olguo]
gkort 2 Jdid Hle] teRilF AHEE ol ¥
S7ol] Wk olke] EFAlAe thet ofe] FAldol
ARG 19971 w3 i 3ol e
AZg PAEFEY AN v} ek

ARz felel o BaE Fole Mo
el Wag 44 PHe olee 7497} el
MR e e 1Y ez Bl
siglon], 24T vzt HolE seld Bl 20%
ofl ek Sep, WA gl A9 e o
o 9 qlaks 54 ol ob el viiAl 9l
ok olsh Bt AT AR Fule] oAt
7t oFdl gl Aldoleh. Bhle A1l AR 4
Aol w2} ekt o viehdeh 2 Aol
A2 g g FAES ol e WEla oA
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el WY Bl glol 714 W A% 8 C
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A hedslAls FoAT dgHoR A A A
o722 sl 4 ol AU AF2A ALY 5 9
o Filollal 8 C-Rielol=e} FaAF ine]
QB0 Azabael 457 9 el gk
T gglort C-3Efol = 4ol oigh el of
% glaleh weba £ ATNAE §e Aol u
& ] SAold WY C-AElel=S AW
QA ok A4Sk W el RHH Qlaiste] Bl
2ajslo] 4l Burel R FHOE AT
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1. CHAd

19851 394 19961 3U7HA <Al 29
Alezkes ol ILeIAR it A %
o] 15AlolA 35Aol5L 2AIAel Fue A
A 1 ollolw] ol sleiold 374 slod 3
3 C-alefol2e] 2H AL 4 L5l 5
ololl A3l 820018 <17 chakos BiSich

2 oex
flo o rhe

e

:

x4

2. i gy
1) HY
g shale] o R8-S 3k o g HEsle] by

=
oAgdah A, A 3 by ol Ha Al



Al AF W AT Bl azln g3 C-3le}
olee) A AFH Ae FHslo] AAA
T 9 AR E 24K o)l 715
g Bay AledEe] 7 4 A% EHY 3o
Aeale 77 Qgdl, g geAdetAl, &5 9
A e Fasto] ZABIITE
2) dsist 3 oISt AL

gile] 48 QA g2 o A% 247 8 O
Elo|=E  ehApedEZI (Instar,  Stillwater, Minnesota,
US.A)oZ Zasigion 34 1871Y oWHEF 3.79)
A7 Foll AFAACE LR el A Ul
Al Holg Babslgohrt GADZANHAE LAY S
Z (Radioimmunoassay, TNT SP6 Coupled Reti-
culocyte Lysate System kit, Promega corporation,
Madison, Wisconsin, U.S.A.)2. & &}tk HLA-DR
go] WAy EHAL  Terasaki®} McClelland 2}
standard microlymphocytotoxicityel] 2]7gt Mitel &
of ubol] <I) Sl 10 mLe) slwtal Heldh &
oS- oo} <lubtZ Helslzr HLA-DR antisera
(Biotest) & 233t plate & o]-83o] BEIZEF9} Wb
A F BAE drslel HhE-& #RIgE A2 E o]
siodel. 9% AlEAle] A5 Ak Mg Y B4
oF G C-selo|z FH7A FAlS] AHE reagent

strip-S B3l &3} 2EE o|&slo] 2+0]4 (40
mg/mLol’hel H-E ooz At

3) Endo W PRI 5 g3 C-HEO|=
ol 8 2F

Broca#(] witloll Slal A4k Alge] oAbl
U -gol mhe} 120%0]5HE MO R, 1 of
Ao uRe s RRelglth ool Hel TE 9
3 C-alelo] =] BEol v} oy BAE A Fos
(Classification I, 17, 23, 370 E-F38lo] 142 ol
210)28 06 ngmLulTh o2 S8lw, 298 U4
273 (0.6 ng/mLo]4} 1.2 ng/mLu|ah, 3732 elgel
ulS) 2 (1.2 ngimLolh o2 ek ol %
4y Calelol=g WY A7k ol AAeel 18
BRE 1,2, 3% A20l4e] 34 94 C-aelol=e
HM3kE Har 33 g4 C-slele] =2 wislol] we} of
Ab $AE- A E-E3]9dch (Classification I, 1--1, 1—2,
21, 22, 23, 31, 32, 33, ol 317
Ag ARkA] 3Zolglebt WA C-setol= 347
Al 1R 2 olgEl P,

3. EAl B4

o BAbel A AU B Y el

Z e g Hugl A 712 (Classification I, 135, 2

Table 1. AA 35 84 C-Helol=d o2 7 F9 933 §A

17 27 3

(n=14) (n=29) (n=39)
ZkA] A (A) 25.8+7.1 212484 23.447.3

A8 (o) 6/8 15/14 25/14
AR A4 (kg/m®) 17.8+3.0 19.5+3.0 23.6+4.5
Z| A - 2R (kg/m') 211432 25435 27.045.3
uhgA] AE7AE (%) 10 (71.4) 18 (62.1) 28 (68.9)
A& (%) 6 (42.9) 9 (31.0) 6(15.5)
754 (%) 1(7.1) 9(31.0) 20(51.3)"
QA4 QI (%) 14 (100) 24(82.8) 17 (43.6)

7k HF+EFEN
# . ubAEC} 10%0]4e] AFHAE B HS
* : p<0.01, 13377



T, 30 i s 9 wHAfEgEel A4S
ANOVAS} ¥ test L= Fisher's exact testZ 3l v
2 Rdelick aeln Calelolse] wiste] odaks
F QA thsled ohg 29 RS AlPslisich 4
Waslol AR T Aololl A 4t gl v
3k 2 Foll digk ANOVA X Kruskal-Wallis 7]
A3} 1 test B Fisher’s exact test5-41-8- ) sfs}eiry.
28 as| FAelE AE AFe] 2A Zzae
SAS (Version 6.12) package&- o|-&3lo] =3 sl9icth

<

2 I

1. Shrt ZIEK| 7|8 C-BIEIOISO M CHAL
#ixlo] SA

Hg AN T4 84 Aol weh o]
g B BRE A A DDA 1T 14
(17.1%), 2372 299 (35.4%), 37~ 394 (47.5%)0]
Ak BASE BT 322170l SV
7+ 3 3712 Aol aigiek

AE A A 55 GA C-olefo|=ell wiet 7

3} 7} ot (Classification I, 1%, 2, 339 74| 9AHH
E72 Table lof] viehd v}l 2o}, o4 2h2) 824
o] HF AL 23.047.1 (15~35)AIg).omi, AHEZ
© AL 46edl, 017k 36eflo|rt. YAFA 2] AR A

ot Y A HoiAEE 7IFoE Al HoxAsk
g 37l 1, 230 wlsl felsiAl 9kt (23.6
+4.5 vs 17.8+3.0, 19.54+3.0 kg/m’, p<0.01, 27.0+
5.3 vs 21.143.2, 22.5+3.5 kg/m’, p<0.01). A
AlEETS WYL 3704 1, 2700 vlsl f2siA
HAI(15.5% vs 42.9%, 31.0%, p<0.0l) dwie)
7SS 3704 51.3% 2 173 23] 7.1%, 31.0%
Hreb 2ok (p<0.01). X5 A A =l x5t
ol 7495 13oll4 100%, 27ll4] 82.8%, 3
TollA 43.6%F 37olld] 2uidA] Hede (p<0.01).
zt 7ol RIgkA] qdgdofu} A, HhHA] AlF7hAE §
o] Aol gl Xigh Aol FE- dd, HbA o9}
HLA-DR 7} i Aolol] BAIHoZ {2l3t Xjol7}
Ut (Table 2). 7 FollAle] 35 &4 C-seol=
= 13 25 37l 7H7h 0.4640.12, 0.88+0.18,
1.98+0.89 ng/mLolglx AA 3 A C-slelo|co]
F7hRE 3uellA 1, 23] wls] fsiAl =k

(L.1741.13  vs. 0304045, 0.48+0.53 ng/mL,
p<0.01). U5 skAjel|A] AJ=l JGADEA| 452
1, 2, 37llA ZHzk 70%, 37.5%, 35% & 17llA] 2, 3
TReE 2L el et FAIH Kol HolA] gk

=

Table 2. <A 35 3 C-Helo|=d o 7} 2 Y313 o Y3ty 54

27 3T
(n=14) (n=29) (n=39)
23} (mg/dL) 381.3+258.2 317.84228.4 238.2+131.6
HbA ¢ (%) 13.3+4.5 13.84+6.0 11.8+3.8
5 g3 C-#lele] = (ng/mL) 0.46+0.12" 0.88+0.18"" 1.98+0.89"
23 C-sElolro] Zrlek 0.30+0.45 0.48+0.53 L17£1.137
BGADEA (%) 7/10 (70.0) 8/18 (37.5) 7/30 (23)
HLA-DR2 (%) 1/14 (7.1) 1/25 (4.0 1/26 (3.8)
HLA-DR3 (%) 2/14 (14.3) 2/25 (8.0) 5/26 (19.2)

HLA-DR4 (%)

8/14 (55.2)

16/25 (64.0) 15/26 (57.7)

He+raEan

* 1 p<0.01

L 128 IFRTT 2T
2 1FBET 23BER



2. FEpE F 2t 7Y JIN C-HE|=9| 3|

FARE & 172 ] 1490ll4 314 (37.8%)
2 7kl eslades BRH 2% sk
29eflof|A] 200d] (24.4%) 2 FH4AslYon] Qg Hn)
o] BEH 37 A= Ak 39qell4] 314
(37.8%)2 7tazslol bz og Qgwl Hulsol 7+
4he Folck

1) 1Z0AM elsgl BHISe| Hal9l Sady

A YA Qe Fulse] Yokl 17 3t
l14¢lje] 2] HF 35 HA C-sleto] =5 046
ng/mLo|r}. 124 (85.7% )& FH A Hi &5
g C-Helol=rt 03l ngmlE  7Zhaslgiont
(Classification II, 1—I1-1), 20| (14.3%)= H 28
HA C-slelol=rt 0.69 0.93 ngmLE 93l =7}
93} (Classification II, 1—2 Table 3).

2) 2Z0IM elsl BH|S9| visie} SixHy

g AU 270l Fhat 2900 k]
55 93 C-dElo]l=x 088 ng/mLo|drt  134]]
(44.8%) = FHIHA He ¥5 P C-elol=rt
0.38 ng/mL 2 7}+A=8}9it} (Classification II, 2—I1-7).
11e)] (37.9%)= FAHBAA HF 55 EH C-3lelo]
L7} 0.83 ng/mL & JAFAI9} vlizsle] BighE Hol
A okgkr} (Classification II, 2—23). 7] C-siglo]

=7 A5 54 (17.3%)7F Ul (Classification 1T,
2—37).

3) 3B0IN QIEE BHISO| Hsie Sy

WA 3708 a7l Bulgo] HEslel 9l 39
ool AxHA] FF FE FH C-alelolus 1.98
ng/mLelglck o}& F 60l (154%) FHTA Foi)
HAF T4 94 C-slelo|=r} 042 ngmLE &S
X} (Classification II, 3—11). 76l (17.9%)= 2
Hgpd Foll H 55 83 Clglolzrt 098
ng/mL2 Qlgwl ®¥lgol okt Zhaslgich(Cla-
ssification 11, 3—23). A=A 7 T8 &4 C-
Hetel =71 2.03 ng/mL 2 QIE7] Fulgo] A&
2 HES o7} 264 (66.7%) Ui} (Classification
I, 3-37). ¥4 C-sjelol=e] FHAARNE F4tsh
of iRt Wi 1930] 44¢f] (53.7%), 28] 32
ofl 39.0%)0193 57t E7FsRE 3 6l
(7.3%)0le}. A 4% 13 2 $hat 44
ol A Aol 3708 Fislo] A4zl Hu)
5ol BEHAUN kb= 944 (20.5%)©1%ick. NDDG 2]
71Tl wieh JdHes ARkl it Wy ol
ol ell7h 17e)] e o5 3k F 11oflellA]
AEE HHlsE FHNE ¥ el HYE IR

& isiek

Table 3. 3% ¥4 C-Hel= $9UA0 48 7 2o A%< Pol¥e) W

Al Qladl Eals

(B¢ C-3lelo]=*, n(%)]

A7 A Qg ol
(3T C-HElol=*, (%))

1—1 031, 12 (14.6%)

I'T; 0.46 215 0.38, 13(15.9%) ] 31 (37.8%)
14 (17.1%) 317 042, 6(7.3%)
2 0.88 1-235 077, 2Q2.4%) ]
v 227 0.83, 11 (13.4%) 20 (24.4%)
29 354%) 3-23 098, 7(8.5%)
233 146, 5(6.1%)
37 198 ] 31 (37.8%)
39 (475%) 333 2.03, 26 (31.7%)
* : ng/mL



3. St TEN| Q=RIRTHOIUE 230HA
9| aAne| Him

A Ak PAlol] T2 WA C-efo] =7} 0.6~1.2
ng/mL = Qlral Hulso] ZMIRIE 27 $2} 20
ol % 130l (44.8% )0l 2T Foll 2zl Huls
o] ZHAEIRAIL 5ell (17.3%)elAlE <lel Huliso] o
sl2] Z7jejo] olgl WaEl 291E Hohrwz} 21
F 22 283279 #e skl ol 1w
gAY QRS Ul LIS} (Table 4). HeiAlder
AE 212, 2230l nls] 2-3F0] Egton]
(20.3+1.4, 22.9+2.6 vs. 284+18kg/m", p<0.01)
HbAcE 2—3F0] 2—I1 2, 2-270) Hlall S-olsiA
ol (7.9+1.5 vs. 13.34+54.6, 16.7+5.8%, p<0.01).
Teh} A i, AR whEA) AE7HA Y
AZele] §7, 28 Wok 249 Gl AT
A3 3 9H CAlgol=e] Zke 7t Zol Kol
7} giit} (Table 4). SGADZA| kA58 23]
A 212, 22700 el e A% Hlor} A

el xjol= gigic} (Table 4).

4. Sz ZHA| Qlagl BHIS0| RESUE 3
oMl daAniel Him

g Ak B2Roll ZE ¥y C-wlelol=v) 1.2
ng/mLo| 405 Ql¢al Hulso] BEE0] ql¢al H)
AEY AZ1E 7MW 33 82 394 £ 1340 (33.3%)
ofl4 FHAA Jol] Q] Halso] FHAE|ET) of
oF By 291 ol A}t 3—-1E, 324, 337
7kl A F iAo ol 5l Wl gy xps
]33]k (Table 5). Ak FA|e] 2z} )
AR = 327, 3370 Bl 3-1golld] o
(175412 vs. 237458, 249+35 kg/m’,
p<0.001, 214412 vs. 272464, 28.2+4.9 kg/m’,
p<0.01). Ak Iy, HhHA] AlFhs 9l 71539
S 8 " 9l HbA o 2 27kl Hol7t gigdch
(Table 5). X3 kg4 215 3 €4 C-glelo]=9)
Z718ke 31 FolA] 0.16+0.22 ng/mLE. 60l 25|
A 0.50lslo)9la 3273} 3--379] Z7}ek 0.67+

Table 4. 2704 FHAF F Jad Fulse] Wstel 23094 4 2 995488 54

2 223 23F
(n=13) (n=11) (n=5)

AR A (A 18.8+4.8 239475 20.6+5.2
A3 (dyod) 3/10 8/3 41
A RS (kg/m®) 182+1.7 19.6+2.5 22.5+4.5
Ho A 244 (kg/m?) 203414 229426 284+1.8
uBH A AT (%) 8 (69.2) 4 (63.6) 2 (40.0)
ALEASe] B (%) 4 (34.6) 4 (63.6) 1 (20.0)
71EH (%) 2(15.4) 6 (54.5) 1 (20.0)
Z2 ¥} (mmol/L) 19.0+18.5 16.0+6.7 18.2+6.0
HbA ¢ (%) 13.345.6° 16.7+5.8 79+15
E2 54 C-gelo]= (ng/mL) 0.80+0.22 0.96+0.13 0.90+0.22
AF% C-Helo) o] Z7lek 0.38+0.48 0.59+0.62 0.37+0.47
SIGADEH (%) 5/9 (55.6) 3/8 (37.5) 0/1 (0.0)
HLA-DR2 (%) 0/10 (0.0) /11 (9.1) 0/3 (0.0)
HLA-DR3 (%) 0/10 (0.0) 0/11 (0.0) 0/3 (0.0)
HLA-DR4 (%) 7/10 (70.0) 7/11 (63.6) 2/3 (66.7)
BE+EEan

# oAb 10%0]49] AFRAE Bl A

* : p<0.01
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Table 5. 3794 FAAFE F Ad&d False] Wspel 2334 4 f dogdfdsty 54

31F 327 33
(n=6) (n=7) (n=26)
kA e (A) 19.3+5.3 23.6+8.4 24.3+7.4
A (idfod) 5/1 4/3 20/6
2| A A4 (kg/m®) 17.5+1.2° 23.7+5.8 249+3.5
a2k S (kg/m®) 214+1.2 272464 282449
Al AV E7hA# (%) 5(83.3) 5(71.4) 16 (61.5)
AEAZe] HE (%) 2(33.3) 1(14.3) 3(11.5)
7154 (%) 1(16.7) 6(85.7) 13 (50.0)
FEEel (mmol/L) 12.243.1 16.3+11.3 12.6+6.7
HbAc (%) 115+1.6 14.1+5.1 11.3+3.4
T2 €A C-7elol (ng/mL) 1.81+0.44 1.7540.23 2.08+0.77
AZ% C-sElo] o] =7}k 0.16+0.22" 0.67+0.74" 1.54+1.15
ZGADIH (%) 3/5 (60.0)” 3/4 (75.0)" 121 4.7
HLA-DR2 (%) 1/6 (16.7) 0/4 (0.0) 0/16 (0.0)
HLA-DR3 (%) 1/6 (16.7) 2/4 (50.0) 2/16 (12.5)
HLA-DR4 (%) 3/6 (50.0) 2/4 (50.0) 10/16 (62.5)
ZAX +FTZHR

# o bdEC 10%o] 89 MTHAEE BU A

* 1 p-value< 0.01
** . p-value< 0.05

0.74 ng/mL$} 1.54+1.15 ng/mLol] Blal 2Jm|QlA] ¥
etk (p<0.01). UH<A APt YGADSA &

4.7% vs 60.0%, 75.0%, p<0.05)& 3—3ol4 c}E

Foll vl3ll Yekon] HLA-DR2, 3, 44l5x 7H Z7kl|

27} Ho] EAIFoZ folgt 2olE & 5 gi9ich
0 &

o] Wae kel o] olaerit, dxd -
Elol= 9 Hd gAY TR} 55 7|Fog vifs)
of 253k 4= 9lck 1997 vl imwE3)e|Ae 13
7} 28 S 91olo] Teadal 221 whasial QA4
dbﬁgei TRl 19 FEHe kel eliel

& Aol galel ol wet mel sisig
st B4 wmges TR
Bollie B %
B 9jJilal

S el o
Ak Al g 3 kst
Fo] chi wislod 139} 282 41Al Y
817 olelg 7497} Yok Bel @S o)

FAfellA] Hhg 7ol &R Eulso] EEse] Sk
7h Wil Akl 18 Proz ARsE
A9 ARAE G e 159 Jcto] Alwker qlv}
gzislo] PP, AelollAl Wt 13 el
A5 Aotel Aol el G H Akt
A ubgekgol inkstel i 71 7ol Aelx 2
e A elebA 2] QJEd Euleol ol HE W
Zee Aeg duA ekl Fule] Bag v, 3
T gkA] 1, 23 o] FeksdE A A
1540l 41 40412] 31 Fuad 3kA & WAE 70% 2
Bl o] Vo] ATl 54% 2] Bt A
20]| olgeln)e]Es] ghysuio g Xl Higlor] <=7
Yo} Fado] AT gl dEN R AW

)] }:l

o]

& Basigich
I TolAlE % J A 3% 94 OIS
FlEes $ud Q4d AgoR Whwl ulag o

x4 32, ?_lﬁ‘i Q78)7} FA 8240 F 2912
35.4%0 sglon] ol5e) iR el AnkdA| w
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To| Rk 9 71ZF Ao Foll " C-slet
ol=o] FHAAE 53l 130 (44.8%)& QlEloE
ol 54 (17.3%)= 7|14 Cpeptide 29| 525
Bl agla VA 114 (37.9%)+= H3HE RolA|
o} W o] Eakeisich

AxidAls) 3% WA Calelolsol mE Al 22
(Classification I, 135 23 399 o4l 1l wied g
Y S4g uik A 122 18 shie] e
R 3FE Rl 23 gl kg el
v, 2952 diffel SRS Hsiledl Axkd

o)

Helol=, Az ol ZghA] gyl AR o8,
71EEell Qo] 1, 3ol vsled FAIH R w9l
zpolE Herl B adlldz £ 35 3
A Cslglo|ls wizlell wE ARG
{Classification 1I, 1—17~3—-37) FHWL Aol F
5 &4 C-slelo] =7t 0.6 ng/mLelstg #gk3 Al 7
(Classification II, 1—l3t, 2—I1d, 31599 22} 31
dis ddH R 55 18 o g JEglc of
S A 27 o4k gl medgAskE 5442 X8 Ak
FAe] FE EA yl AF 247 FH C-sleto] = o]
Qlofly= AghedAle] o, AAeEAG gl JAFA] Q)
&2l AL 0B, dael 71EY Fo] FAIH &
ol& vheEhNA] okgkul olefdl Aks o] Fo] A
o1e] olgwle|Ey Gt AE diboR & A4
et ik

I & qlaglo)Eg el 1742 Zgk4] 14
ol (17.1%)0ll4] 3168 (37.8%) 2 A3 Zvlsla,
olgEle P o g HER 27 3= 2960 (35.4%)0l
A 200]] 24.4%) 2 sl om QlEg] Hulse] X
£ 37 s AAl 394 (47.5%)0l4 31|
(37.8%) % Ztisle] ANEH o Qg Hulgo] A
ATl wt 7haedte & 4 ik

B ool Arkells g3l Bulse| H|aZA
HEsio} Qlrkar AR 3k (31 399l F 260
(66.7%)= A&Hod T8 A C-selol=rt 1.2
ng/mLolAtelolont (3—37) 136 (33.3%)ollA 3
HAA TE H4 C-slelolorl Zhasidled (3—1
T 327 olE Aelol gl Fuls Azl oF

T O

N

JALE ok ] H3ll 317, 323, 33774 A
o] Qi 9 gk NS vlasic 3
1 7ol = AzER) 9l HeiAAskxlg7} 2472t 175+
1.2 kg/m’, 21.4£1.2 kg/m’ 2.2 2]e]A] 7Hazle] 9l
o] 3—1ollA Qg Fal5e] Al gzt 2
o] 918 7FsAE AR 4 Qlep
GAD (glutamic acid decarboxylase)¥= #|A HIER]
Zo] AN (AR dFo Ay Iuy
Fhate] AMledA] mojol 4t EAIAE AHAJYG . B
ATol|A FGADEA FIEL W] LR 14 2
T 3770l Fefgk Aozt gigd oLt (70%, vs 37.5%,
35.0%) el&Egl Hulso] HESE 37 39l &
A C-getolmo] FAAARA] AEFE 3197} 32
Tl ZHzh 60% (3/5), 75% (3/4)2 3379 9.1%
(/16)e)) vl FojabA =55 & F Uk ol A
thAjel] Qlgl Fulso] HEER0] Qlol% A|7Hzll
uj} Qlggl Bu)go] AslEs Fxlelld A vl
Eo) 27 A A7) AHEE HolFe HoE A
Zhslel
C-#elo] == 1970' Rubenstein Z'>'7'o)] 23l 4
HollA] wiAeded Zgdso] shgell A A wilekAl
29| QgEl Fuls-g vehlis AEE olgEelghe
dl 28 84 C-sele] =& AR Qg & Y
Zxckale] gu HeFol} gl ulel Wi
Qe whol Sk 2 odjelA] ZkRA] "A C-
Feloloi= T8 sddo] 231.8+161.1 mg/dLE thi
9} a7} ddo] 2 Aol FA = o} Ag
A F7ell 94 C-slelol= ZHA T8 €
| Zolzth giglar 2B 717ke] Aol7t glol ol&
szsh=tle Fel7l glag AeE Azl 2=
& g C-Felo|= (A% 2417 e FHIRE A=
e A4 melAZlA A= M3 el 4t
AgFlel A 2l itk Qlewl $ulE wiedslr]
i Fel] 28 i shxlolly gk x]greke] Aol

o dr dr g
f
st

=4

glol Qlale] WeAS AiFeked Bt B 4 9
cha A7hck,

oleigh Wle A AE Bulsel HEF 1
Ehils 84 C-lefol ol oJ3) Bhanie) Wy BH7
ofe) A7 Eal AEHEn A4St Aol S K
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olut th7ll= F-8-4] 0.4~0.6 ng/mLols}, 2712 &}
= ¥ 1L0~18ng/mLelslz} Qlgele)Esle] 7|Fo
2 oo P, ¢ el A

SR JlEoz QgdelEge T8 8y CAlbls
£ O6ng/mL0]*]—, Qlgaln|ol&EH2 1.2 ng/mL o)At
7} alelglicn] Sahele) che QTSI 72
1.2 ng/mLE Alelet o] 9 B ol 7| gla $htol]
Aiske] 34 94 CAElol=rh 10 ngimLol

JolHE YaHozt 19 wintol osie 4
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Follow-up Study of Clinical and
Immunogenetic Characteristics and Basal
C-peptide in Korean Young Age Onset
Diabetic Patients

Hyun Soo Kim, M.D., Churl Woo Ahn, M.D.,
Jin Wook Kweon, M.D., Chang Kyung Hee, M.D.,
Suk Won Park', M.D., Soo Yon Nam, M.D.,
Jae Hyun Nam, M.D., Young Duk Song, M.D.,
Sung Kil Lim, M.D., Kyung Rae Kim, M.D,,
Hyun Chul Lee, M.D. Deok Hee Kim?, M.D.
and Kap Bum Huh

Department of Internal Medicine and Department of
Pediatrics Yonsei University College of Medicine,
Seoul, Korea
Department of Internal Medicine, Chungmoon Medical
Collegel

Background: This study was undertaken to
observe the changes of basal C-peptide level and to
compare the clinical and immunogenetic charac-
teristics in newly dignosed young age-onset diabetics
in Korea. We studied predictors effecting the change
of insulin secretory capacity in these patients.

Methods: 82 newly diagnosed young diabetic
patients (mean age; 23.04+7.1, M:F=46:36) were
divided into 3 groups according to the initial fasting
serum C-peptide level (Classification I, group 1,
C-peptide < 0.6 ng/mL, group 2; 0.6 ng/mL <
C-peptide <1.2 ng/mL, and group 3; 1.2 ng/mL <
C-peptide) and reclassified by the follow-up (mean
follow-up; 3.7 years) fasting serum C-peptide level.

Results: According to the initial fasting serum
C-peptide level, 17.1% (14/82) of the patients were
classified as group 1, 35.4% (29/82) as group 2, and
47.5%(39/82) as group 3. In group 3, body mass
index (BMI, p<0.01) and maximal BMI (p<0.01) at
onset, family history of diabetes (p=0.01) and
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stimulated C-peptide increment were significantly
higher than those in group 1 and 2. Presence of
urine ketone (p<0.01), history of diabetic keto-
acidosis (p<0.01), and frequency of insulin therapy at
diagnosis (p<0.01) were significantly lower than
those in group 1 and 2. No significant differences in
onset age, sex, weight loss at onset, HbAic, anti
GAD antibody and HLA-DR were found among the
3 groups.

After certain follow-up periods, 37.8% (31/82) of
the patients were reclassified as group 1, 24.4%
(20/82) as group 2, and 37.8% (31/82) as group 3
according to the follow-up fasting serum C-peptide
level(classification II). All of the patients in group 1
in classification I were reclassified as group 1 in
classification II. In group 2, 44.8% were reclassified
as group 1 and 17.3% were reclassified in group 3.
In group 3, 15.4% (6/39) of patients showed a
significant decrease in insulin secretory capacity and
were reclassified as type [ diabetes, and their
predictors for decreased insulin secretory capacity
were low BMI at onset, low stimulated C-peptide
increment, and antiGAD antibody.

Conclusion: Our study showed that classification
of newly diagnosed young diabetics by fasting
C-peptide level is not always easy. Therefore
follow-up measurement of C-peptide and consi-
deration of clinical characteristics are needed in
discriminating the type of diabetes in these groups of

diabetics in Korea.

Key Words: Young age onset diabetics, C-peptide,
Follow-up study
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