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50 F LT CEE L7 ERBEZEICBITS I ba Yy N TEET
e B E L B GAD PUKRE M E O K ORRRIZ B 5 5 B9

GRS R RN B e (A L B RadR)
r o® noT

I h I B 7 DNA O tRNARY OV G4 o L B3 3243 0 Adp ) GO AN (32434838 131 > 2 & il B
WE LT XA TEY, 3243 BRI SR I H AL BT ARERME EOH % LD b Tnd, & bt N2
v 3o RElLL RS (glutamic acid decarboxylase, GAD) $Hifhid 1 & AV U KAERIMEIKI (insulin-dependent diabetes mellitus,
IDDM) @ SWHEE R PR L L CHRTH L. 22C, BN ORGP0 & 82 61 b £ BEORRITEA T,
3243 4358 X i GAD FLAD B % A, FN 5 OB ERERHURNO MG £ 205 BRI OBKREEBE Lz 5040 T
e L7 IR R 1200 (1681401, 05201) o0 &, ELEIZEREMHRIN % F 4, U, HbAlc, HUGADHUE, IRHURIRBLA
Sl L7s. F 7o ARSImER L b i L2 DNA% vy, Apa 142 & 231k % RN L 72 PCR IR 4 W bi %74 (PCR-
restriction fragment length polymorphism, PCR-RFLP){%: & 44 ¥ty PCR {1 (amplification refractory mutation system, ARMS)
12X 0 3243 B AR L7, 120000 PRSI 45 + 12 (X £ SD) F, JEAEEERIE35 = 10, ZRIEMEILE 155 £ 54mg/dl,
HbAlc 7.7+ 2.0%Cd - 7>, 12017 IDDM £ 27 51 (22.5%), NIDDM X931 (77.5%) THBNEIL TR L0 AL 194
(16.0%), FEL1HIAT4500 37.5%), 1 > A} ¥ A 5615 (46.5%) T -7z, 120 F11 32434 5% 13461 (3.3%) 12, HGAD Bk 10
B (8.3%) IZBtETH b i & bBTETH o 7o B I o 72, 3243 A ST 4 610> I S FlE 20 £ 6 4 &3 AR 589 O
B - 7. F BRSBTS EL (body mass index, BMI) 1316.4 £ 1.5kg/m* THl GAD HUKIBIERER SL BB T - 72 itz
KL THEIEE TS - 72, P2 RS 188 = 48mg/dl, “F¥ HbAlc 14 9.5 + 2.0% gD s PI— VAR TH T,
3943 75 T IBVEE 400t 3401 RO S VERERE & 300 7. BT GAD HLIRRSPEH 10 BI 0D S35 42613 30 & 13 T ) F 4R SIE D I
\d 7. FEERTRENG 76075 IDDM, 3BAT4 > A1) v JEKIEEIMELR (non-insulin dependent diabetes mellitus, NIDDM) & #
XATED, F78BIAA v A ¥ BRER T, RIERES TS ¥ A W RIER G E£ 2 bz, KPR TEE Ol
Ty PO L ERAT, P T EIL 190 + 73me/d]l, F3 HbALc d 9.4 £ 2.0% T& - /2. HEHHEE 106011 4 FIATHLH
RIHUE A4 L7, Sl oBaicB v T, 324325 LU GAD SR [ sl de <, 2N FNBERIBOIRIL L 785 M

tEZONI.

Key words insulin-dependent diabetes mellitus, non-insulin dependent diabetes mellitus, anti-
glutamic acid decarboxylase antibody, mitochondrial DNA, gene mutation

BRI, 4 > A ORI L - TR I 2O
PEIRAE & eSS N AIEBREETH ), ZORMBITBIRMIZ b
zb k4 TH 5.

MR IL, 1985 fEHH R M (WHO) 58 1o dk &, 1>
21) VARETIBE RS (Insulin-dependent diabetes mellitus,
IDDM) & 1 > 2 1) v IHRAFRIHERR T (Non-insulin dependent
diabetes mellitus, NIDDM), & K BEHERE, £ofo
KB X OEEREB I BRE L SIopEEshTEaTw
7z

IDDM I #HEB ISR L, £ RAMREL, ¥ -2 2%
FRTYR=—yARRLLTL, 1Y AY ViGN EFIZLE

ERL104E11 A 27 A4, SFRII4E 1 A25 %

HLOESND RGP AEDEGTLLDEERLN,
HOHRIE LIE LIS TH L L S Twh,. — 5 NIDDME
PEDII SR L, RERICEITL, - Rk LII<L
£ YA CEBEATHIISETH L b o L SR, [TUHREE
EEHTHL EEND, 0L IHIZ1985EWHO ST,
HRf, HCE, BRAEA RV ARG, WA L, BEOREIC
Lo THERI & B L TV 5,

Fasi b, BRIRERIClE, FHE%ONIDDM &R,
Hg 0 &2 IDDM SEREBI AR 2 h, 9L Bz T
EAVEIL BRSNS, MUERERG T, HEEOE KD £ IS T
BRI N7 Y F— 3 R RT A, BRI

Abbreviations ;| ADA, American diabetes association; AITD, autoimmune thyroid desease;ARMS,amplification
refractory mutation system;BMI, body mass index; bp, base pair; GAD, glutamic acid decarboxylase;HLA, human
leukocyte antigen;ICA, islet cell antibody; IDDM, insulin-dependent diabetes mellitus;MODY, maturity-onset diabetes
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FHEIT RN Iy b=V ALV REL AT A, N,
24 %)X NIDDM & BH S zhi s, By HEoE%IZ S
A v AN YHMDERTERIZLA YR CIRELE Lg
LIEF D & A, IEFEHKRIIERN, F IO
S THERIEZ DT 2 0IEEEETH L. IDDM, NIDDM tili(
<G ﬂtLﬁj\T ;ta%o 7o, ORI D S D PRI
BELHEEND 2% o C &, GRR- PR (BRI
Y LTI, 1985 f’~WHO5j‘3§ﬁ’f 1R R 2 A VR
OB IZ X BHERIFENIR G EN T BHDY, FRUUSZ D BT
B L OE U 72 BEIRIAT D (o R S L7

FHARPE RS BEFR 9 (maturity-onset diabetes of the young,
MODY) &, 1975412 Tattersall % 2 A5 FE584E D BERIF L B K
FARMAELCTRELAMETHY, 261 KiIHH S, 3k
£l 272 NIDDM % i, B #EEEE T 0,
kﬁ:’%‘eént 9. MODY (& # ORI (%4%8% o NIDDM 2k L,
i AR D3P - B 72 8 SEARE AR i “11':E< , BBV E
Froi, BENAESETICE L Twd EEZ LR 1991
42 Bell 5, 1992 4213 Vionnet 5 ¥ #¥ %M‘_JEfA < =7
— EHEREG & O RO ENEFAMODY 1, MODY2 &t
L7z, PBRBIAE$ T2 MODYS F ¢ & h, JF@Efini
HAZ o BRI ANEH END I E o 720710,

bR, TCARIRIZH] Sk < W 2 MIRE N by ) > BRI
EBATPOREAL, 1 2 A ) VMBI ER a4 H-TEY,
3P R TRIEFREIZLINDA DR AR ETRT S
LETHENTWA, 723 b3 B 7RG OB E MK
BOBHENE N LIZH STV, 3 b3y B 7RE
2B B REFREOSRICT &6 &, 1992 1 Ballinger & 1V
11104 F gt 3 b a v VY TEEFORE EHERBEA3
HeACIs 72 b sEg L T Hwﬂfz\t Tl—%R et Lz, B
T van den Ouweland &5 '™ X, # 5 A (mitochondrial

myopathy, encephalopathy, lactic acidosis,stroke-like episodes,
MELAS) @75 % 2 & & 1L A tRNA-Leu3243 'ffr' DAL GAD
B (3243785 ATl ) 3Lz 2 D IEFRGE A L O 7ol
WO-—F A& Hil L7,

ZAUS O IR AL ) BERIE S Lo s v T A7
A, FOMFKILZIDDM 705 NIDDM F CTie4 Th b, Zih
DFERIE % 5Ed O WHO 43312 & - TIDDM X NIDDM & 45 #i
THI LI TH L.

e IDDM O Bl Lo WA Rk L LT, W7 Ik
(islet cell antibody, ICA)™, Hi 1 > A1 » itk (insulin
autoantibody)'? A5 XL T 72AY, RIETW, Py s
> Pl e 1 2 (glutamic acid decarboxylase, GAD)%I'L}MM“HUIJ
ENTWwE. GAD ITHIHIM:MFR =Ty -7 3 7 BRI
(gamma-aminobutylic acid) % 7V % 3 VL D AT 5 4
T, MRS, BT IR &SI L TS, 20
TR & S L T 5 F A% e T & 2 Stiffman fEfEEE T I
GAD 2K ¥ 2 HOHMADT SO 5D 2 &AM SN T W22,
FHEMEREAT LT LIXIDDM 2 655 2 &, GAD O 40 i h’
64kD 1T\ 2 & E A5, 1990 4 Baekkeskov 5 '¥ A5 IDDM
B MBI 5 64KD HUR O IBHE ATGAD TH A Z &L &

AEHH L 7oL AR GAD UKL IDDM O Z W o4EfE L L THw
LNDL I m 7.

MEMIIZ ICAR L GAD YR O 7 IKEIZHT 5 11
PLARIZIDDM OB HigiE & ST 5285, IDDMBEED AL 5
3, BEERAYIC NIDDM & Bl s hTv 2 BEO 2 S Rbifho
WA+ 5 2 E A & 902 7% o 72, Kobayashi & 917 &,
[CADHERE T C, NIDDM 20 & 15 4 12 IDDM 8473 5 fiEfl
%, FBIRAMET T A 20 SR UBEIR 9% (slowly progressive
IDDM, SPIDDM) &0fsZ & %208 L, ICAH'IDDM D Wrfs
e LToAL ST, IDDMAOBITOREE LTOHME
Ik &t L7z, 19944121k, SPIDDM Tl GAD Hifd b Fit
LT THEZ EDHOIB S, JLGADHIAA ICAIHE
IDDM D Wi E L O IDDM D SE T MO E L4 H
PersR L7,

FTATS, 1993412 Zimmet 5 ™ 7%, 30 FLAMRICISME L, %8
JED S 67 HMELLAE A > A20) VIR T - 2R R
bl UClt Lt EZ A, A YR AR LE
BT GAD AR E B A 74 %, 81T L 2o o 2RI T Bk
Motk #774.3% Ch Y, 1 GAD Hifk o B4 Cl3I§ £ 1IDDM

IZEfITLYIBELT %nb & R P A TS T T L SR PR bR
% (latent autoimmune diabetes mellitus in adults, LADA) & #i5 %
L, Kobayashi % ® SPIDDM {23\ & % 1208 L 72,

DRy, SEFHEMIZL, Fo0ERNIZSIDDM,
NIDDM DRI & 7225 7 9% & /R BRI O R A5 1L &
L, PEROHRHIC (Mﬁm‘o&bﬂé LN hoTE,

1997 4E 7 H 12, K E B MR % % 4 (American Diabetes
Assosiation, ADA) (&, 1985 WHO % 4% L LA % s
E LRI ADAR #BELIZY. TORTHE, BRIET

A& URBERR S (e 3 MIRR Ak & B b o), 2”'14 BRAR (4
A RBITEE A 2 A PRI L L ?), Fofbo
REER LT ARERREI RS, D420 HIL ThW DL ZOWH
(287 A DMWY A, oz, mf,;rw‘ L B %
HreE LA NI ARG S AL, RIRR7s, MODY1 A3 E TR
IRy M) TS AL L DAY, FALEAL- DO
L LTSN, ZOEITIERERRIN & B AN N
BoaTaBiL, 12 A0 w72 IDDM,
NIDDM &\ 4 HUdHiv e 2 & 2890t (KR B s o0 S 1] =
T LD & D iz bd o 2 8, GEMREINT
WL UGB 1985 EWHO 48 o JESLo g & LT &
LCTwb

oL b, IDDM, NIDDM & DEIZBRI Iz p8ishiTud
EFHZ 20T S, IR G B E A 2 C |H|II1L, it
O A LT 2 2 e TR EEL SN D, FoChUED
FEE, B O PRSI G AL L E 261
b

AR, BEEI - OB ATIER G D v & # 2 S ALD fid
SEAEDOHEIRIG R LT, WERHIENE I ba sy F) T B{L
MMM'a,na%&ﬂmm%mT%b,4yxu>ﬁ%$ﬁ

THIREE & 2 &N AP GADHLIKRD 2 FUZ D W THGET L

4 aﬁvluziflabk-Jrri'\Wf%-%Hﬁtﬁfr L, 32437"%‘<‘:§1’CGAD}1L1‘4\ °2 I*‘l

of the young; NIDDM, non-insulin dependent diabetes mellitus; PCR-RFLP, polymerase chain reaction-restriction
fragment length polymorphism; RRF, ragged-red fiber; SPIDDM, slowly progressive IDDM; SU %/, sulfonil urea #/;

TBE, Tris-boric acid-EDTA
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FOWRGE mat L7z,
HEELUVAE

I. ¢ ®

RE3EICHEED, S0FLDTFTREL, HENEER TS
FRFGBE 1200 (Br:6e8%l, LHEs2fl) 2x%e L. MgHE
DOEERIEERLCR T, SEAER, ERRAICZIDDM & Bl s i
#F132760 (22.5%) T, NIDDMIZ93%1 (77.5%) TH - 7=,
X BMI 13 22.8 4 4.0 (X + SD) kg/m® & BRI IE 4 20 o 72,
Py 22 R I BE 13 155 + 54mg/dI T, FHAE S OE L Alc
(hemoglobin Alc, HbAlc) 13 7.7 £2.0% Td - 7z. IDDM DO
X, BHICT PV AR TRIELZZD OTHMERD A >
A IREREOESE R T I & LT,

1.5 &

1. &5 FDNAOHH

xR E DKM ENRI 10ml 7 EDTA-2Na 2 HUEEH & L TR
WMLATIZTBEL—-20CIZTRE LA, ZoRMILZSRIC
T B TritonX-100 B2 20) 12 CTHES T DNA % HjEL
7z. b H320mM ¥ =3 T, 1%TritonX-100, 5mM MgCl2,
10mM Tris-HCl (pH7.6) % & € B I CHRMER 2 M &
X ViR E LTHNRZ LD, T he a5 T7—+

Table 1. Clinical characteristics of 120 diabetic patients

Clinical and

laboratory features Number (%) of patients

Sex
Male 68 (56.6)
Female 52 43.4)
Age at sampling (years) 45412
Age at onset (years) 3510
Duration of diabetes (years) 9.4+8.0
BMI (kg/m®) 22.8+4.0
FPG  (mg/dl) 155+54
HbAlc (%) 7.7+2.0
Type of diabetes
IDDM 27 (22.5)
NIDDM 93 (77.5)
Treatment
Diet 19 (16.0)
OHA 45 (37.5)
Insulin 56 (46.5)

BMI, body mass index; FPG, fasting plasma glucose; IDDM,
insulin-dependent diabetes mellitus; NIDDM, non insulin-
dependent diabetes mellitus; OHA, oral hypoglycemic agent.
Values represent X £ SD.

N

(Sigma, St. Louis, USA) (2 TiH L%, 7= /=N -200KRLL
A:1) T1E, HNTZ7OORLVA-A VT IVTVI—N (24
DT 2EEE L, BRIy —Likikiz X ) DNA 24
L. 29 LTHHNZ DNA % 10mM Tris-HCL, 1mM
EDTA-2Na ( pH 8.0) (2D b 260nm (2513 B IGEE NI
L BEERD .

2. PCR

LRAFETHHLAZDNATHVT, I ha vy M) 7#EE
FRNA™ DO ERBATH 2 HEEFF* 27— N3 2 H153243
fif # & 20X E D 7 % 4 <% — common5 (5-
AGGACAAGAGAAATAAGGC-3,3130-3149) & common3’ (5-
CACGTTGGGGCCTTTGCGTA-3,3423-3404) 141 % Ve L7 (&
2). 774 ~—Ii& DNA &Hi#-E 7 ABI381A (Applied
Biosystems, Inc., Foster, USA) # H\WR—% 3 7 J T F Lk A
AT IFANED ITTER LA TS TRIZEMLSST
T—IEE L2 A T—20CIZHHI, HZET il LTk,
HiRE YK ImlZE# LS F 4 NAP-5 (Pharmacia-LKB,
Uppsala, Sweden) (238 L T3 L 72, 260nm CONIGRE & 1 ik
EEZMELIpM 2R3 L) ITIREZRE L 7.

DNA WrH O#IEIZ1d Saiki 52124 % PCREFH V2. &
455 FDNA 1.5 pg 8% DNA & L CT40pM DT I 14 v —1+tv
FE200 MDOETEHH )RR L FF N(AATP, dCTP,

3243
Mutant GéGCCC
Wild-type GAGCCC

common 3'
¥ — ¥
common §'
+ PCR
PCR fraaments 29400 Apal
‘ Apa | digestion l
GGGCCe
Mutant & b
115bp 179bp
Wild-tvpe
Unchanaed

Fig.1. Detection of mitochondrial DNA tRNA "*“U® mytation
at np3243 by PCR-RFLP. A DNA fragment encompassing the
mutation site, which is generated by PCR using primers
common 5 (AGGACAAGAGAAATAAGGCC, 3130-3149) and
common 3’ (CACGTTGGGGCCTTTGCGTA, 3423-3404) was
digested with Apa I. Apa I cleaves the mutant sequence
(GGGCCC) at position 3243 but not the wild-type sequence
(GAGCCC). Positions of the undigested (294bp) and digested
PCR fragments (115bp and 179bp) are indicated. Two
fragments in the PCR products are formed for the mutated
allele, but only one fragment for the wild-type.

Table 2. Suquences of oligonucleotide primers for PCR amplification

Primer Sequence Position
commons' 5'-AGGACAAGAGAAATAAGGCC-3' 3130-3149
common3' 5'-CACGTTGGGGCCTTTGCGTA-3' 3404-3423
3243G3' 5-TTTTATGCGATTACCGGGCec-3' 3243-3262

Small ¢ at the 3' terminal of 3243G3' indicates the base complementary to the mutated base. common 5',
forword primer; common 3', reverse primer; 3243G3/, reverse primer.
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dGTP, TTP) & 2.5HAL® Taq K1) # 5 —+¥ (Perkin-Elmer-
Cetus, Norwalk, USA) % 10mM Tris-HCI, pH 8.3, 50mM KCl,
1.5mM MgCl2, 0.01% ¥ 5 F > % &t w2 0 2 T B 25
KEMAZEIS0 pl & 2B LT LA, &L L TRIDHE
¥ ED50 1D IF TN A [V Sigma) T L CERELNE,
EHNIGRET, 14, 7T=—1U 7 RE2T, 14, #E
FiRE72C, 39DREFREDS L3014 7 VOKInEIT-
7.

3. PCR-restriction fragment length polymorphism (PCR-
RFLP) &

FAZR L7z PCREEIZCHIEE N 3 a2 > F1) 7 DNA3130
fiih & 342300 £ TOWIF & Vv, RFLPHET3243 (DAL G
NOBEBROFIEEWRL A ) == 21T 72, HIREEE
Apa TRV, TOBFIEHLISRTHE) ERLRLADNA

R L, £8E294353% (base pair, bp) @ DNAWH %
115bp & 179bp 12§ 2., Xy MZTIAS VAL LD T
By PCREMT p1EMWMOIL, Apa 1 2 ull 20 FUGH#
B VR M A, BEEOTBIREE 37 Co %M Tz T 6B
BH. COREEWS 1%, DNAEY— 7 —ThH 5 -
X174DNA D Hae WiH LEY & & 12, 10-20%#ERQEAE) T
sUNT IFN (T b=, i) &HWT, Tris-k 7 &
EDTA (Tris-boric acid-EDTA,TBE) ikENH#EH R F TL4TCTD b
&, 200V C120% kB a 8B 2 % - 72, TBE#EH g Tris-HCI
54g, &7 27.5g, 0.5M EDTA 20ml (227K % il 2 3000ml
KL72b 0% D5 X TBEMRB I & L, WBIEMIZ1IX O
BEEIATRL 72, gefsilid BIO-RAD %t % v b (Bio-Rad
Laboratories, Richmond, USA) # W70 b a— Vil “Cﬂil
eth e fro/z. 10% A F V70N 2 —)b 100ml iz C 30-60 4[4
VOEE & iV EEfLA] 100mliz CH 47 Mg L 372, KT
IS B 6-THEIR R Z 2h 6 T3 ERSRMILAI RS, M)
Pt E MA 205 EIRE 5 &4 7. ZOH% 30BN
i LB Mz Sy FORBEMIE L. HARER LA
¥ AN B o 7o B AT 5% WERR 100ml & 54BN & B % (%
B &, FERURTRES L 30% 4 F L 7 b 11— b 100ml 12 3 1 1)
UJ:‘Z% L’C’r")l/ wNHE S, 7)) et — R TE IS A
LTRIZRLZZELE—XT7 1 L4 umutuéhmh%m
Pz I]JLL HE IR S 7.

4. FEELBY PCREGIE

ERFETHELZDNAZ VT, Eil® PCRRFLP{: &
R, 3243 B UMM A 75 4 v — 2k, T2k
12 & B 4541 PCR 1 ﬂ‘ﬁ‘i % (amplification refractory mutation
system, ARMS) 124 - T4 3243 LM # ezl L/z. Lo
DHFFEIZNEL T, Hffl izE212b R L7 mﬁ'déﬁ‘m77f <
—3243G3 (5-TTTTATGCGATTACCGGGCC-3) %\, XD
774 ==& L Tldcommons % i L, PCRi%IZ X 1 B4
oo ZOFFEETIA 7= PHRBEE I v F LA R DNA
BEIEEN LA, I A<y FOEHDNAZBIEShZVwEY
VRBARBE L HETHLH?, M2RTRY, BREET
LIk A 132bp D DNAAHAIE X L 5. EWRIBEE ST, 1
&, T==N s RBEET, 14, MERRETT, 350
REREDOL L3094 2 VORIEE T o7z, Ry MZT3
ATNFANVOFREE Y PCR EWS 1 %) i L DNASHE <
—A—T»H25 -XI7TADNA D Hae ME LS L £ 12, 10-20%
REQER) 72 Y)LTIFFLV (7 h—, EFE) 2AVWT

3243G3'(specific primer)
2.CCGGGCCATTAGCGTATITT-5'
5-GIGCCCGGTAATCGCATAAAA-3

3243

Mutant ‘; Wild-tvpe
243G’ 324363

common 5' common §'
l \ - / l
13200 No product

Fig.2. Detection of mitochondrial DNA tRNA “*“U® mutation
at np3243 by ARMS. A 132 bp product is generated only if the
3’-terminal nucleotide of the mutation spesific primer
(3243G3") matches the template. Note that primer 3243G3’
contains an obligatory mismatch penultimate to its 3’ end.

TBE kB HI AR T4CHd &, 150VTINREIZH T
o fz, Yt i3Ik 72 BIO-RAD i Bk ta % » b % A \/\“C:’ﬂi
et v, FVEE, BRILS S AL T o 7.

5. YLGAD RO E

B 120 601 Fa BRI RER I % 17, 02 TH GAD #itik
e L7,

HLGAD Hifkid, PIIE#x5347 4 X GAD (GAD65, GAD67 ™
W74V T +—Lx&l) 2HBEE LT VA4 L/ TreA
% v b (Hoechst Japan Ltd., J50) (2 ClE L 2%, v4bhb,
TIPAES 2= b &Y GAD1E ) & 0 —F LHHRT 7 1 =
FA—rOThrTI 74 —I2X DB L 22 GAD ® HIE L /-
SOEFIEE Lz, BEMIF20 .1, 125183 GAD B 100 11,
BXU100 £l OEEFEHIR A nM 227 3/ 2TV  VFFon
LTI RN, 02mMY) S EEY) FE L, 10 mM Y R
A EROR) AR, ST T2 M AL XL K2 Iml
DL PV FIgGHiRE A, 35123005 lic TG S 7
#, 3000rpm T4, 309y, LEEWEIL 7. LRSS
WA T oy =Tl L, BEHREO S 'ﬁ' i & fi
HALZCHUEA A G IZHL GAD BUIRM A S L, AL Tu
(units, U)/ml ’C“é&?]i L7z YLGADPUAMEN 7 VA4 1 4
Ty A FOWEHPHE, & )Jfllif/)TJ'leAD}Jxﬂﬁ“%ﬁ e
BT b IDDMﬁﬁ'IﬂHH Be M AR L Ch ﬁt"’ﬁ W
L, ZORERA IS LTI E 4205 256 U/ml & sEid 7.

193y R RAT @f‘n"lﬁ‘ L O RSB E T S 4.0U/ml

mﬂ- RS & L7,

2HEM OME L o S5 S L < (& Fisher O HEHERFHE L2 H
W, SEEEIOREIZIE AT (ANOVA) 2V, Wi b fi
e 5% Kl (p<0.05) ##MFTHFMWEEEH Y & L7z 28
GAD HLAR MM & #EFRAFRE W, HbAlcf#ild Pearson OFHEREL
DIEE R ENENOMBE T HRE L7z,

154 1

I. 2 hOYRUTBIET3243 AEE(3243ER)BUE
I Y IZH GAD B MEE DR H
1 - PCRRFLP & U2 ARMS #EIZ & 5 3243 RIBHE DR
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5028 EUF CHSE L 7 ¥R B 120%]%, PCR-RFLPiLIZ & Hol. BERBHCIESN1LOAIDDM EZHENTBEY,
LRI =y FIIBNT, 3FNI3243ERBUEAR L S o> 34013 NIDDM & Z5HF S LT ue 7, SRR 4B 3HIAS 1 >
7o BIBIZZDHEN/ Y — » BRT. BEBMHHITIE179p & A MERETH o7z, 4BIP2BIIAIHEE D, o241z
L15bp DEE N FASFED . EF 14128 L Tid#< WHEEL Rd o,

L79bpDERNY FHPBOONDLDODHETE Ld o7, F 243 ERBHEDH b, FTIIIRTEMLL, FEF 121200
7z, B12060 23 LARMS WD X DR AR L2 A, TIRRREFRICOE, FLEMI4IIOVTIIRREE OMEH,
PCR-RFLPETHMTH o 72362z, EREMETE LH &, ki, EBIZD EPCRRFLPEL & UIZARMSEIZ L )
S TEFI 14120 132bp DR Y Faile, SEH46II123243% UIEROMER T o 72, HEIAEFNOFERNE, B

BFROLNT GERIITRERV). A7) - 7L LTHY
5N TS PCRRFLPIEIZTERIHEETE S, ARMSIZLD
LEPHERINEMN14IBCT, RRANCTEEFRELT
2728 lh, H4IZFRTRIEREORK, R, BREOTH

3HTRTCIITHHFDOBREIIB VT IUIEEIED LN, Lo A

THEDI 1413 3243 R RIS TS L P17 L, 55 1200 7 45112 3243 ;"1’2
BRPRNHEN, ZOEFEIEBINTH-7, KIIRT LD 204
ICABICERS KHETH Y, WEMOFHEBIIIBLI10FT, 1941
TPHRAEERIZ20 L6 CTh o/, MHET > PO —VIFART, 8

P ZERE I M AE L 188 & 48mg/dl, FH HbALcI$9.5+2.0%T

72

Case11 Casel2 Casel3 Case14 B
(T.A.) Marker (v 1) op) (-F) (AN.)

316 [
271

234
194

204 —»

179 —»

118 . . Fig.4. Identification of the mitochondrial DNA tRNA M(UUR
mutation at np3243 in case 14 (A.N.) family.
(A) Results of PCR-RFLP analysis. Two daughters and a son

115 —> S

72 . show the mutational band. Mother and Father are negative for
mutation. Proband (A.N.) shows a mutational band that is
Fig.3. Identification of the mitochondrial DNA tRNA e WUR hard to recognize. Maker, ¢ X174/Haell digestion. The
mutation at np3243. PCR-RFLP analysis were performed for result of a mutant case 11 (T.A.) is also shown.
four patients, and 294 bp fragments (3130-3423) of (B) Results of ARMS analysis. Generation of the 132 bp
mitochondrial DNA encompassing position 3243 were fragment (3130-3262) of mitochondrial DNA encompassing
digested with Apa I and analyzed by acrilamide-gel (10-20%) position 3243 is generated only if the mutation exists and
electrophoresis. Case 11 (T.A.), case 12 (Y.T.), case 13 (LF.), analyzed by acrylamide-gel (10-20%) electrophoresis. Proband
show the mutational pattern with 179 and 115bp fragments. In (A.N.), in which Apa 1 digestion did not detect mutation, is
case 14 (A.N.), a slight digested band of 179bp can be seen. also demonstrated to have a mutation, in addition to the two
Marker, the molecucular size marker of ¢ X174 double strand daughters and a son. Maker, ¢ X174/Hae Il digestion. The

DNA digested with Hae III. result of a mutant case 11 (T.A.) is also shown.

Table 3. Clinical characteristics of patients with mitochondrial DNA 3243 A to G mutation

Ageat Ageat Type History TPOab
Case Sex onset sampling Duration GADab 3243mut. of Treatment BMIv of FPG HbAlc Complication Hearing Family or

(Years) (Years) (Years) (U/ml) diabetes (kg/m~)obesity (mg/dl) (%) Disturbance history TGab
11.TA. F 25 23 3 <4.0 + 1 1 14.6 — 126 7.8 Neph + — -
12YT. F 25 25 1 <4.0 + N SU 16.4 - 180 12.1 Ret, Neph, Neur — Mo -
13LF. F 40 36 4 <4.0 + N 1 16.3 - 237 9.0 — + - -
14AN F 44 33 11 <4.0 + N 1 18.2 - 210 89 — + Fa -
X+SD 3310 29+6 4.5+4.6 16.4+1.5 18848 9.54+2.0

GADab, anti-GAD antibody; 3243mut., mitochondrial DNA 3243 A to G mutation; BMI, body mass index; FPG, fasting plasma glucose;
TPOad, anti-thyroid peroxdase antibody; TGab, anti-thyroglobulin antibody; F, female; N, non-insulin dependent diabetes mellitus; I, insulin
dependent diabetes mellitus; SU, sulfonylurea drugs; I, insulin; Neph, nephropathy; Ret, retinopathy; Neur, neuropathy; Mo, mother; Fa,
father; -+, positive for each variables; —, negative for each variables. Values represent X=SD.
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A SEAE IR IR O 3243 45 R & HU GAD YLk DR 129
B, BRI, MUSHEOF I OWTRY. S, i A, WTNSPERFH RS Lo T
120 EIECTRAOBREIIBVTLERERD AL b 2. FTFA LTy AHEIL LB GADWERONE, &
Fo EBI LI OBERB S CHBR AN SN L3 5 Oz B2
72, SEBI12 00 BB & v BE R ERE IR TR L T #1208, HGADHLK4.0U/mi A L% /R TR #1410
Wi, SESI 14 TR D BEiE o R, Kk, BH Bl (8.3%) T -7z, FRAITRT L) CHERHOFEERHIL39+
{2 PCR-RFLPi}:, ARMSILfiZR T3243 R WH SNz, i 135, FHRAEERIE0L13FTHo7, Mz bo—
{§U14m’m‘¢l TR L S ICERIEED LT, RBETH AT, SEH 7SI ML 190 £ 73mg/d], F-# HbAlcld
AL BEI SN b oz, FRRER, KK, BRHICB 9.4+ 2.0%TH -7z, BRHEE7HAIDDM, 3412 NIDDM
W, BRI AR Tog AR 7 N o B B A ST L 7 EHBW RN TV, B#E, IDDMEBM SN A76 &,
NIDDM LBl SN HON LB O AR 8FIAA v A1) » Tik
WENTHB YO 281 A Lok = VEREHR SUFD »MEH s
Tz, AEHETIX 10BI R S BIZAR & D0 HHFE & F 72,

C
M ‘ 3 @ 1 GAD LK P& 10 OFLAAIIIE, 10000/ml Ll 1772 4,
.‘ '. 11.0-20.00/ml %1%, 4.0-10.00/ml4s7H) Té - 7z 4IlHRE
* L 7: 120 Bl 1 GAD Hii4k 434 %, IDDM, NIDDM 5IIZ[¥6
P, 7 {2, IDDM Tl 2750 740 (25.9%), NIDDM T 193{511’@
Case 12 Case 13 8 (3.2%) |2 HUARI % % 32, IDDM Tyt

3 > 7z (p=0.0011). L GAD L1l & BEER 5 /e J?-iHJ
& HbALCHOMIZ G HE R M IERO S o 7t

Q ;ﬁ i (F i i 3. 3243%4 35 & UL GAD HLIRFIRERG P& D UE

lEMT
}M’l*ﬂﬁ

3243 %5 L L GAD PUR D Rl Kt 3 F i L e o 7
. 3243 ZEBMEE I TICH GAD AR EE DERKED

7ot i
) @ e

Case 14 3243 R MEE 4 B B AEERNIZ 29 £ 6 F, HUGAD T
J) RIS 105l O TR S 30+ 13FC, & b1 BHETH

')f_fﬁ‘:@—{‘-lé]frﬁ 36+ 10 F I L CAEFEOMAIZH - 72
, HEEE G272 (D).

Fig. 5. Pedigree of case 11 (A), case 12 (B), case 13 (C) and 2. 4R ARt

case 14 (D). The arrow indicates the proband in each

pedigree. The square and the circle in the pedigree indicate 3243 LRGNEH 4 ) HIDDM E B S N7z DE1HITH
male and female, respectively. B, ©  with mitochondrial - 72(25.0%) . $LGADHUKRREYEE 1081 5 £ IDDM L &l 3 41
DNA tRNA “uWUR myutation at np3243; O, B, with diabetes FOETHITH 7 (70.0%). TI33243 4%, HUGAD Ik &

mellitus; @, with mitochondrial DNA tRNA "' mutation at . . _ - -
np3243 and diabetes mellitus; *, with hearing disturbance; B IZBEPET & - 7o B YL 106 51t 1961 (17.9%) 121k LA &1
ND, not determined. T H o 72 (p=0.001) (45). T/, PiGADFUIKBEEEIZE

A4 2 20 L iREAEIZ 1080 H 84 (80%) T, & bIZEETH

Table 4. Clinical characteristics of anti-GAD antibody-positive patients

Age at  Age at Type History TPOab
, Case Sex onset sampling Duration GADab 3243mut. of  Treatment BMI‘ of FPG HbAlc Complication Hearing Family or
i (Years) (Years) (Years) (U/ml) diabetes (kg/m”)obesity (mg/dl) (%) Disturbance history TGab
LEY. F 47 46 1 1870.0 - N SuU 26.0 + 215 8.0 Neph - - -
2SM.M 46 13 3 1168.0 - N SuU 19.7 + 135 6.5 — - - +
JNN.M 28 15 13 19.1 - I I 18.3 - 82 8.8 Neph - - +
4KY F 16 12 4 8.7 - I 1 28.4 - 195 109 — - - +
| 5TS. F 63 38 25 76 - N I 178 — 296 14.0 Ret, Neph, Neur — Mo,Sis  —
6TU M 43 32 11 7.5 - 1 1 22.7 - 267 8.8 — - - -
788. M 50 44 6 66  — I [ 189 — 103 8.8 Neur - Mo,Sis  —
EMK.M 36 31 5 4.7 - I [ 21.1 - 275 10.1 — - - -
9RH. F 3] 15 16 4.6 - I I 20.1 - 161 8.5 Ret - - +
10YT. F 30 27 3 4.2 - I I 21.3 - 172 9.6 — - Fa -
X+SD  39+13 30+13 8775 214x34 19073 9.4£2.0

£ GADab, anti-GAD antibody; 3243mut., mitochondrial DNA 3243 A to G mutation; BMI, body mass index; FPG, fasting plasma glucose;
TPOad, anti-thyroid peroxdase antibody; TGab, anti-thyroglobulin antibody; M, male; F, female; N, non-insulin dependent diabetes mellitus;
I, insulin dependent diabetes mellitus; SU, sulfonylurea drugs; I, insulin; Neph, nephropathy; Ret, retinopathy; Neur, neuropathy; Mo,
mother; Sis, sister; Fa, father; -+, positive for each variables; —, negative for each variables. Values represent X+ SD.
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Table 5. Comparison of the clinical features between the patients with mitochondrial DNA 3243 A to G
‘ mutation, anti-GAD antibody-positive patients, and double-negative patients

Number (%) of patients

3243 mut. positive GAD ab positive double negative

Clinical features n=4 n=10 n=106
Age at onset (years) 29+6 30+13 3610
BMI (kg/m®) 16415 % 214134 23.214.0
IDDM 1(25.0) 7 (70.0 *) 19(17.9)

Insulin treatment 3(75.0) 3(80.0 1) 44 (41.5)

3243 mut., mitochondrial DNA 3243 A to G mutation; GAD ab, anti-GAD antibody; BMI, body mass
index; IDDM, insulin-dependent diabetes mellitus;

T p<0.01 compared with double negative patients, analysed by analysis of variance (ANOVA).

1 p<0.05 compared with anti-GAD antibody positive patients, analysis by ANOVA,

#p<0.01,* p<0.05 compared with double negative patients, by y ? test.

Values represent X £ SD.

10000

(o]

1000 |

100 |

Anti GAD Antibody ( U/ml )

[e]s]e]e]e]
00000000
|DDM NIDDM
(n=27) (n=93)

Fig. 6. Distributions of anti-GAD antibodies titers comparing
IDDM and NIDDM patients. The area of under the dot line
indicates the negative zone for anti-GAD antibody levels
(<4.0U/ml). Each open circle shows one patient.

S BE106BI 446] (41.5%) LV L EFBIZERTH- 2
(p=0.041). L GAD FUfRAlFI D HRFH AL, 1000U/mlld Eo
NIDDM2 #l (SU#iZ T i5#) LL4kiE, 11.0-20.0U/ml o 141
(IDDM), 4.0-10.0U/ml® 7%] IDDM6%], NIDDM1{l) 1344
A v 2) MZTHES T (EA).

3. BMI

3243 ARG E O FHBMIIZ 164 + 1.5kg/m* TH H, i
GAD itk B 1% D F3y 21.4 + 3.4kg/m*, &L IZRBHETH -
EOFEH23.2+4.0kg/mPICLLEEICRETSH -
(0=0.032, p=0.010) (FE5).

4. FOMOEEMEERE

RIIRT LB ) 3243 L RBHE 4GP 3FNEENIED 5
7z, 3243 B ERBHEE IR RIRI OB R 13V e hr o 1225,
PUGAD HLAEREHE L0F P, BLRIRRIGREF LoH 1245
d0R TH -7 (4. #09 HIDDM 3%, NIDDM i 16l
THolz, FFRBIEREE 46 08 GAD H A& IZ
1168U/ml (NIDDM), 19.1U/ml, 8.7U/ml, 4.6 U/ml (341
IDDM) L ff4 T orz. 3243 BRBUECIRHELAETLE
oz, HGAD BUERTEE TIE 2B BMELF/ L T
Wi (F4).

* =

ARG BWTIE, F93243% R & i GAD HiiRBs D 4%
ERET L, B4 DERB~OBIEOFG ¥R LI,

BB L72&80 I oy F) 73243 BIET 251D HR
i, ERBOFTHHEEI BV L THEASRTWS. RH
T3 Kadowaki 5 % # 13 U ® Katagiri 5%, Odawara 52,
Kishimoto 50 ZFFNZFNIIEEDOEE R, FOHEEILE
HRBOM 1% & DRETH o 72, EVEOTHTIE, Gerbitz
Wk sk, HREWNNTORA 2 XELL D IDDM,
NIDDM §XT#% &1 352961 C3243 84D » 72D 13520
(1.5%) TdH o705, 1 F1) A TlESaker 5% 2T —HH+AAD
HERBBEERDI43EROEEIZ0.102% L b niir ) L
HEL, \NEHTHRETZTREEOHEENRLL Z L FHESN
7.

SHIL, HERBORBESLERBEOFECTER L, BIE
FEEAI50 F LT OREFNIBRE L 72058 Td - 7205, 32434 %
L1201 40T, 33% EEROBELVERTH -7, Ih
(EA[E 0 3243 B RIB M E DO REFEMAEE 2 Th Y, HE
RAE L HIBR S NHERBICB O TITHEEII Lol ELL
iz, L oT, REROERENFILEME W E £ 2 5N BRI
BTk, BEBRIIBWT, HEBEOHRFHES TEL%
DEDMWHECI243ERBEE P HFAEL TV BT H D,
FERBOKE RIFHRO—2I27% > TV AW REEATRE S 1L/,
KEROEESIEERFTEZIZB VT, WOBEEE L EhET
EEECALERLE) Z L RETHLEEL LN,

KBEFRE TIIRREEIERO-2TH Y, AFETHE
NRPBERLETLH4P0H B, EFLL, fEF12, EF140%
% £ ¢ PCR-RFLP i 0F 12 ARMS 312 TR T2 RO
BELTH 7205, WEFNOEFOFHEIZH 3243 ERIIBB SN
Lol AENE, RMMAMEKZ B CEETFREOREL
To7zs, KM CIIERBETOHAFMOME L LT
LRV ENREINTEBY PO 343ERE2HELTCHTHHA
ECELVIEESEND L. SROFETHARRITEATI3243E
REFLTNTCH, EREACTE Lo LTEEENHS. £
TLARER I BRBIERBGEOBENS LIRS T,
BREEZHBTERVERBEEOFIZL 3243 B RIHEE
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LTWATREMARIE S, BHEEIOMIZLIEBEILETH
prEZOLNI. 7, AHEARMSHEI T3243 8D &
NEEB 141220 T, B, K, EF03FIL H123243%
B LN, T5gREIIT FoBBEMRERETIE36 L b
REE B X Lho 205, SHRMIRE L BT 2N Y,
BEGRBESEILELEL LN,

A0 D FERF 14 TIEHEH O PCRRFLP 12 8\ T 2 R F N
VRS b o ohS, ARMSHECHfER /Y > ORI A
b0, EEBEEEHVCERARNELZITo7. U621
323G 7T A 7%, BREMAPBALTIAIVOERE
BRI L CHIET A I L EMHE L. SHIIHESIE, &
B E R OBR I by MY TR S NET
0 Apa T WAL X B PCR-RFLP i 42 TR RS IM A M ER DNA 12
323 E E R LI o ZIEFII 2T, ARMSEHC CHIRE
BNV FEBIBTERERELTWA, ARMSIEETIZI ATy
F 7547 =P CITo-PCREWEFDEET 7 I)LT
INFNVIZHKEITAOATH Y, RELPHETH 2 HIREEKIZ
LAHEOFIE2# BT B ENTE, METHL, SEOK
HTIZEG] 14 TPCRRFLP i TH T 0 AR B/ FATHH &
nizzkl, FHIZETRTIZERELRE LS/ Z L L1 3243
RS & BT L 72, PCR-RFLP i & ARMS i 0 i % T DM
HREOMIIIATHONTE LY, BEOKHERLRIITE RV
2, AENEARMSHZ & o T S B AT L BLEI S 1,
AL BRIRIII BT 2 ARMS EDO A R PEATRME S /e,

HGAD MR OB HEE Iz oW hRETL 72, AFfIE kL
BBz, IDDM OBHEE L LT, &5 21X IDDM~D#
FOEL LTOEMEEZLZLN TV A, FEKNICNIDDM &
%‘/)Vﬂféh’Cm%#ﬁ?ﬁiﬂbli&w’C#EGADﬁET?I-CEiﬂUﬁEL, gy P

, BHEORRIER, B0 22 YHTUARIRE~NDR
H%&d?% Li, IE{IDDMORFEFHx %2592 THE
BEThorEEZOLNDL. S5 LD IDDM DFEAEF AR
HEICI L T wﬁm@ BT, HOREROEEE 25
L GAD LA % #~, —HIDDM & Bl s N EHIZE

5 H O 5 &&Hmwf%ﬂm¢&:tdmwmu

—RAZHIGAD Hik O B R IE K IC L BIEH D EATKE
Vs, Miﬁ%i IDDM #1250 TR R W A <,
BEMIZHEEESKTFTA2EVbRATWSE, ATk
Tsuruoka'% ) 7) 19954E42, AWFZEIZHWAd o EF Y b %
RO T 1900 Bl OB IRIE B Z D ZMHE 1T » T B D5, 4L
TNOEMEH L4 IDDM B HE Tid35.4%, —HLLNEIED
IDDM 4% T4 50.3%, HIEIHHE £ L Foo IDDM B E Cid
A% TH 7z, £/2ANIDDMIZHEIT B EMEOBIEII43%
Thotz, F72, MHS® OoWBICL 5L, BELEUAD
IDDM B #2817 2 L GAD itk I HEHIUE 12 64 %, 1-104ET
$44%, 104 FTI5%TdH -7z,

AHFFEIZ BV TE, MR RUE % 40 U/ml L fEE L7k 25,
L GAD HLARIS 3 0 488 13 2 MR 1% B8 120 %170 1061 (8.3%)
THhotz. #OM, WEREIZIDDM & B &l 276l T 76
(25.9%) DM HRMRBETH D, NIDDM & 2 & h 7293 %1t 341
BRI LR IEECEHETH - 7. S OOEFTIE
IDDM B # O BHBIIMIZ T 104ETH ) IDDM L W s hrz
EFIOBERE LTRSS & FRET, BRAMEEL
REB TR S OEE MR TEITH - 72

IDDM 2 B} 2 i GADMADHEELS ABHTREL D, BAE

ATEHEWEOBRELNHZP, SEOHKREFTDH IDDMBAZOR
KOS ITH26% TH - 72, ZHIZIDDM & FER L2 H sh
oBET, HORERFZ A S L WHERFBFEEFN TV 5]
HERETELDTH), SBERMHOBREPHHS L TL
ZoNT, HiEEBF L L0EIZOWTIZFOMRFEOGEIZK
FENRTWLZEdEZLNT,

NIDDM 2517 % i GAD Uik [ &, ek i & R
THh-ot:, KIFFEIZBWTH GAD AL IDDM BED AL b
¢, NIDDMEEIZOBHEENTFEL, RIEHLIDDM O
FEELTHALST, IDDM~OBITOREL LTHHEMRT
HHLELZON, Fiz, NIDDM & #ZHi ST I GADHifk
—BIlEL, IDDMAOBITOWRERELFMLTB I L
FEETHLEEZ SN,

AR OMZETIL, 3243FFE L, FIGADMABEOHFFIZK
L, BRGEOBHFNEHTREFO—D2TH o /2. FHEOHRE
Ti&, Vionnet 5%, Abad 5 °" IXIDDM # & rh 3243 7% (344
Wa M ehofz b i L. KF Tk Odawara® &, Uchigata
5™ AHARLHO D IDDM T3243ERORFEF 4T o 722t
Btk B AR L e o 7o L R L 7o, 0T, 324388 ARL T
VB IEBITICA R GAD ik DB R T8 2 AT,
Kishimoto 5 * 13 214 Bl O K IR % 4 % NIDDM H#% T6 0
S24IERBEMEF R L, FORTHGADHIE, ICAD B
TholzdbnidnldobHELA. BIET i1997’¥
Taniyama & * A%3243 BIZFRE 2 A T 5 HERMES 140012
EHGADHLIEOH | % T2 08, %E%’%!i%ﬁﬁﬁ%lﬁ%‘lﬁi?%
7.

—Ji, Oka 5" |ZICAHBEMET & - 72 NIDDM27H1L2 3 L
23R ROFEABRFEL, 13317 AR VR /{Mu\m
BT L3243 B REeAHTH 36 (11.1%) #HE L. il
ELINHDOBETIEI bar M) TRIEFEEHIE 3 MO
%.Jf;&lﬁﬁa)lﬂiﬁfﬂﬁf% Zhge, FRINICHE A OBIE & T S

ThetEddh A L L, 3612EAIDDM B & b il BRI
!51 (human leukocyte antibody, HLA)-DR4, HLA-DQA1* 0301 %
HLTWAZELEDT, I b2 P THEHIETREOHED
IDDM I& <1 HLA O {45 M Ol 3 fille 0 Se3% e 4 & 0FIDDM
FENOMHY L.

¥ 72, Kobayashi 51V 14, 3243 B % 43 5 311510 # i
WHIZD B ICARHGAD kO 44, £/-HLAY 1€ 712
DWBTHHE L7z, ICAERAH L-#HE 138 42%), F09H Bt
GAD#ikE L& 20TH b, 31D 6% x oz, il
D O0ka b DEATD L H I, BEI PN "7J§Tfﬂl”1ﬁ@ fe3iE
7 T B R 2 o e S ﬂ*; T FR B U B AR 00 R A Ak
A Lk 8502, Odawara 5 * 2511110 Wik & Y 3243

I L T R U R EHU R O [RGB O BE A, 3243

PRELATE] RIS IO T 3 MR BN ke O 4 I RE PR AR
I EFRLAY, ZHIH L Kobayashi 4 1332438 & D
BEDOMBEAT LG, BESMNSWIR, AL liR & 12 CD8 B
) BB E D, 3243 #H N IDDM QRN — DI
URCY- R SN

INHEHKAELTELLL, HEEDLWY, I b Y
TRIEFERGEHE T, DAREOHLANREHRTIE, I
OV F) T HREAYET L2 g MR ASR 4 1SR L, BURRIR
PEE L, B ORI A TR R T T 5 W Rk AT 8
ENns. L LAROKRE TId3243 R EHH TH GAD Hifk



132 1t

BEBIBETH Y, KERBMEEL T RESIBITEE 591
HERIE D SEHEL _Faelr’it,?ik%z Sz,

><c:, 3243 B RITBI AR OV THRES L 7.

AR RN "Ob\’(’(“i&;éﬁ AEOBETIE, 32434 R
17 IH’ DFELRTE O S 1220 4 L HEREMBITH -
7.

IRy P THEETIEEREEERL, FOEEERILHM
REBETHE. WRIZI by P TEEFOERISRES 2
"ﬁﬂlﬂi\f’rﬂ B CE 2 EE L By e/ EToRs &

LEAEGVREDL NTOTITRI-), AFITFRI~TH

(7>$Ju rREIRAZ b, BFIhar P70

J(H“ L0 BERRIR O BRIRREIR R SEAENF AT S L B 2 L 25T
MEND. BT, I bay N TRERSOBELS
BEEZOND., ATHLD I Far FY 7RIETFRE?D S
EFITIE, NTUTTAI—IZL > T ARMIZB 2 5%
Ihay P TOEEH, i ”H ) BRO¥EI b o T,
PRI & ST DA IR B BRI E L 7205 51 CHE R I A7 3243 %5

WO L TR ET A & #2 b A, 32434 Bl
CHEBI R BRIRREIR & LT, MR, IR, Een EvBITs
b, Gerbitz 5% 12X 2 & 324325 EARER A |2 MM % & 0F L 72
SEBHEIRE 4 2 Bk & D 60% T » 72, K Katagiri & 2,
Kadowaki & O #itClI61% 2SI % A7 L T\ 7=, RBET
TRITHE ) SR Y5 HI3 Yamasoba 5 12 LU, #AFEOR
:m’l* T, SFEAEE INDLD, EEEHORENL Y,
SEREOREIE L, 2ETHO, RMMEAMBROERI »
32 FUTRIETFOEEHEVEE TR O B AR W EH
HA NI, WEORERLETHE & IZEHEIR bN G
VR L7

RIFFENZ BV TIT 3243 B BIG M E 44 360 (75%) 7]“%%"“’5‘
L, 243 BET-BREFH TS RICRESEEEL T2
THSETOMELERL T, s;&wmwvw%mi,
RPBERTEHIIEC I ENFERELE L SN, F o8I,
AREFRE TR BOBEKR EORWIREE 2 517,

243 FIPE S M2 L Tid, Suzuki 5 #%, Kishimoto
63 73243 R B E Tld BMI AV ’—’W‘k@fh ZHEED
JEHEIZ D EERL Twd, REEFRE T P~:r/!\“U7’0)
TERE R I CHFRATR, #1212 HE _;Bwﬂ:c Rz s
& NARARHE (ragged-red fiber, RRF) & 4L 2 YL fi ftide <o,
HANONEIIRIZB TNy BB Comb - % 2
B I bay N T OMEEHNTOERBEOH LA 5
NLZENHE. DL LHERY AT S 3243 LR
L, FELVWEEELLT, Mgy bo— iR s KMt 3
HbAlc R Z2MEHFINAE & IZFRE <, BMIAME WV &8R4 L 72,

RIS BWTIE, 324388 2K L7124 ADFEHBMIL I
16.4 £ 1.5kg/m* L {RETH - 72, 3243 B EFEHE 2B WTF
RTOFEFTRRE % EOFFRARD SN B bITTIEL L, F7-
SHOBENZIB W TESERIIBIT SR T V20, SRR
%ﬂ'b:::acm 3243 B HEEAPIOBMID TR TR TH - 722 &
o, BARSIZBULAT I I FYTOMMEEEE DR
AR S 7.

RBERETHT HHERBROBKBEIIOWTTH B, %R
WA 6 van den Quweland & 2 7324328 R\ L % $ERIG I3 18
REVICIDDM#ETH B EMEL LI 12, 1 VR ¥ O5MGE
THEORMEENTVE., ZOBFELT, BaMilaTn s

~

VaA— AL DA 22N U HMOBO I hay K TR
L BATPEAEDETAEZ LN TVWD W, HEP|213, 5&{.@%
FUTBIRR L I A TH Y, T F 7Y F=L 2 %04
HEIZIDDMB#DORIEZ THED S, BROBEIIRLEINL %‘
FRIRIZA R PRSP RITT R ELED DB, —igIC
% (HNIDDMEETSH D, 1 2R V49 UdsMETF L, SU-'f'ﬂJo)
ZRERMGIOHIEIE T A L E X DN DB E . 3243FR
TIE, 4 > R AR 4551 ﬁ*ﬁ;}f&ﬂ’c L REIZIEES
WEIAIE AL TH D, 3243 BT X ) BERIEATE S S
A, BEIPaCFITESE U b & HATTES B AINILSE W
LTLFEH 720, B 9%[(1)‘5’1%]0)5"1% 3 ] QY F)TOKIEHA
MERSHT, MEOBITIZAEIC BunbkEZ LD,

AEORFIETIE, 3243 %ﬁl—-ﬁ;ﬂ*{%zﬁﬁl wﬂ%bk«!mwlﬁfr;icf%?&&
B LFRIIIBITLMERILIZIDDMAS, #6113, 140 28013585
BBETA > 2 Y HBESRG S N vbw 5 SPIDDM D
FlE oo Tw2, FERI121ENIDDM & 2# X L SUH
THBEPTHBHT, MBI > b O — L id HbALcAS12.1% & B
FANPRELBNILWb ST, £ Y2 VRERIEGLTY
LIEBITHB. TN A2 A0 LRFERE I E AT,
IDDM L @Bl s /o -—-%@&’C}mt IharrFUTE
BTREOANTOTIAI—IZEDMWRIBOSHMETL T
BLEZLNL.

IZHL GAD BUIRBE 5 O IFEZ I DWW TRRET L 72,

HLGAD BLRG MR 10519 85 (80%) AT1 > A1) ‘/‘{'r’;ﬁh‘"’é
H N (N1AHNNIDDM, 7 A7 IDDM L BHrEshTw5)
BIh 76 (70%) 2 IDDM L BHi SN BETH 7. MMM%
HFIZBOTA YR YKFEREVEEL SN,

PUGAD Hithb ks 1 » 2 ) VAREHEDIGEE I 1535 & &
NBN, HAEMOFBYERIIBED L Z A8 — L 72N
NTWaWw/eo, PLGADHIERBMEE 12DV T, #OHM#Li
D EMET L.

IDDM 23T 5 1 3 AiAEE OB IL, BE 3 MR LT
WA CDSHGMET ) &~ 1\f}<ml]¢ SAHNEA D EEREABIE S b,

MR RIEIZ L DRI EZZ 5 TWEY, -} IDDM D
EFLTY ZT&) JEHEREHE AR % (non-obese diabetic) < 7 A
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Abstract

Previous data posits the mitochondrial DNA tRNA**"Y® gene A to G mutation at nucleotide 3243 (mt3243 mutation) as a
cause of diabetes in approximately one percent of Japanese diabetics, manifesting a wide range of diabetic phenotypes from
IDDM to NIDDM. Futhermore, the anti-glutamic acid decarboxylase antibody (GAD ab) is useful in screening for IDDM and
measuring insulin deficiency. To study the frequency of mt3243 mutation and GADab positives in diabetes and the clinical
characteristics of diabetics with these two conditions, we examined 120 diabetic patients whose age at onset was less than 50
years. Mitochondrial DNA, isolated from peripheral leukocytes was amplified by polymerase chain reaction, and the A to G
mutation was detected by Apa I digestion. GADab was measured by radioimmunoassay using GAD extracted from porcine
brain tissue. Statistical analysis was performed with ANOVA and chi-squared test. The mt3243 mutation was detected in four
of 120 patients (3.3%), and 10 patients were positive for GADab (8.3%). No patient was positive for both. Mean age was
45+ 12 (X £ SD) years and mean age of onset was 35 &= 10 years. Mean fasting plasma glucose was 155 & 54mg/dl, mean
HbAlc was 7.7 & 2.0%. Mean age of onset for patients with the mt3243 mutation or GADab were lower than the double-
negative group, though not significantly. Of the 10 GADab positive patients, 7 were IDDM, and 8 were treated by insulin.
These patients had a higher insulin dependency. Mean body mass index of the mt3243 mutation group was 16.4 = 1.5kg/m’,
significantly lower than the GADab positive and double-negative group. Of the 4 mt3243 mutation patients, 3 suffered from
hearing disturbance. Of the 4 mt3243 mutation patients, none were positive for autoimmune thyroid disease and of the 10
GADab positives 4 tested positive for autoimmune thyroid disease. The mt3243 mutations account for about 3% of early onset
of diabetes, and GADab positive patients account for approximately 8% of early onset diabetes. In addition to the early onset
of diabetes, patients with the mt3243 mutation have lower BMI and also hearing disturbance. Most of the patients positive for
GADab show an IDDM-like phenotype.




