2266 YUVRIG A2

B

1 E#

-

A

P

21 . :

a1\ i A VA URBTR
s (B A HRET2)

A UR) RS

[F2] EABEFELAL RAY VERZHE—W
(A) BRHFBRFOEBIIBITIAAL VA VEZE—
SO L
HAHRF LB, EHEETHICI7M 5,
(B) 2 BUBERRIRIC BT 5B B MIfase R4

tide polymorphism : SNP) 288§ & T & 72979,
Bk N %335 & L 72 GDM BI3E ) SNP #4751 3
HESN TV S25, HAEA GDM Bl SNP 1200
TRVWEZRF STV ARW

Metabolic Phenotype (4 ¥ A1) ¥ &S - 4300
BLOKEB AR CHEARBET ICHET 28
FEROFBIIAE - RIRICX Y CRAE2L 8N
Twa. L7dtoT, HEARFIIBIT S Meta-
bolic Phenotype B & ' EIZHFICE T 5 mRE X
HAA GDM OIREOBHICLELRT K TH 5.
ZIT, HARNTRERORE B MR a5
&, GDM BN BRTFOBEREITHI L BN
ELTHIFREITo 72,

1. BRAEBORE D Mo CEEY 2148
FA4iL, £ GDM BL U OGTT IEEFICEBIT

B EIRi564%11%

A YA VESZE, A VA B LUEER
W R A% 88 O AT % 17 - 72 (Metabolic Phenotype
BAT)®. HEC, BB AR EEE R B R E B
EEZRMTH22EIPICONTRET LY. —#&
2, GDM BEH IS IF R MR HRENA
AZBTHY, EHNGRBBEEISERIATY
5. L L%25, BHIRTIZFR % follow-up > X
FARBESN TR, 22T, B Mtk
THOCTERERBREBETUIWEL L H
IZDWTHRET LAY, F72, 20104FEICEA SN
GDM s WrZk 12 B\ 2 B Mfgbefe 2 2R L
721,

1. HEAAFRE D Metabolic Phenotype &4

[xg & ]

TR IZ 2004~2009 £ I1Z B IZ B W TR
B LU Eh R ERET (BMI=25, #5 R %G
KRIEEE, GDM BE#:, EXIBHERMA) B & O
(glucose challenge test [GCT]:# v + 4 7 f&
140mg/dL)IZ & 5 GDM A 7 ) — = ¥ 7 25 [tk
&% Y 7BgOGTT &%, URTHME Zo/zH
ANEIEIIE 580 B2 THBH. T5g0GTT TlIHEA
TiEG, 8% 30 47, 60 43, 120 /0 #ICEkIR I % £R
BL, mfE(glu) - 4 ¥ A Vi (ins) ZHE L7z,
%B, FHEO GDM OZHICIE B ARER R AR
FRIPEELHW.

[1] GDM B & UF OGTT IE¥ ® Metabolic Phe-

notype M .k
(1) 4 YA YEZHEB LA V2 Y HWO
HET

GDM #: (#0878 21 B 5 #3161 1) B X F OGTT
IEERE (WUER 190 40 I 308 B ICBIF B 4 ~ R
U VEEEMER X U5 W R IR (BMI=25) 0BT
BHML L THET L7z, BAICIE, OGTT o4 ¥
AN EEMBEEEZ D LIS, 4 VR YRR
A YA YW EFMLZ. 2B, RRE TR,
IFiE - e abesnf Y 2 VEZEE K
B3~ % Insulin Sensitivity Index (ISeerr) 3 & OV IfIL
BEETHELRLA Y XY V3 Th S the ratio
of insulin area under the curve to glucose area
under the curve (AUCuvw) & Vv 72 (K1 3A) ™9,
F7:, GDMBEBLUOGTT EEHOL YA ¥
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A
(A 2Ry Bt |
ISeerr © Insulin Sensitivity Index from OGTT
Wizt = 10000/ Glu, x Ins, x mean Glu x mean Ins
Glug » Inse: SAHTHI il
mean Glu - mean Ins: 0, 60, 12053BO 1l
CAavzyrsmimg |
AUC;,s/e10° Ratio of the AUC insulin to glucose
(mg/dL)

R = AUC () + AUC (4 160 4 AL @
AUC: 4R v FOfliES &I 120
ik TR
(HESR) %
0 0 30 60 1205)
B —
B B $MAA M AETEIT
Disposition Index =4 LAY VBB x4 VXY 53
— EH
!A -
:f HRER
-
A .
Y
M
Fox

AR VBRI
Disposition Index (DI) : A=B > C

Oral DI = ISggrr X AUC (ine/g1uy

[} 3] Metabolic Phenotype @ &4l
(A) 4 VA VIEEWB XU V2 5l
(B) M B Mo B kR R

AW I SIS O IRHT 24T - 72,

(2) W B MR O MeET

WB X ORI A 2 ) —= v TSI B W T
GDM # B X °OGTT IE# ¥ % I i (BMI=25)
DFEMTHEL, B P ML LBME L 72
A ¥R VRS OSSR AR B R & RS
29, BBl RSETHI LS v R VK
S L FWORE—ELEZONS (K 3B). 20
T & O #% & Disposition index (DI) & #r &, BB
MREERERIEDO D ED & SN TV 5. AR T,
OGTT #d &IC L/ DI T4 5 Oral DI, BRI
1 ISoerX AUC e & FV 72179,

(2] GDM H WPl O EIR I~ B BT

% Metabolic Phenotype DZAL

HHEIZGDMH HIZEslel B0 5 b, FIH

OGTT BIEEE THho7- IR 14 B ThH 5. HIRM

YUYRIYG L2 2267

B Lo A > 2 RN (See), 4 ¥ &
U Y 5r (AUCiww), I B MIIEFERE (Oral DD % H
LGN YAS

2. B8 p MRRREE S RSB REEERE & OEE

K4 1E 2004~2009 44 M BRI T GDM D W
ATV, NS B % 1T - 72 GDM A 0T 80 44T
BB, BT, GDM A IHEIRHE B T2 R
HNZEBORERN TABRERE LTwa, FL
T, M O I B A% £RT Ui < 100mg/dL,
Aotk 2 R IAHE<120mg/dL & L, KEHlE
L C 6 3o frgige il (I v ) — 1 BMIK
25 @ B i & 15 < 30 + 300 (kcal) ; BMI=25 : {% it
T % 30 (keal) )1 TR B SR RO B A 121
RIS A Y A YRR AL Tnd. A
Ti&, GDM #ZWilE® Oral DI & il X 084 ~ &
Yyrr7azy A vE OISO WTHE L7z

(1) 77 74 &R

OralDI & EHF P oM o7 7 4 U
(HbAlc, ZEMB L O°— I mbiiE) & oM
R L7

@) 4rAyv7a7 74 NEo

LHEPEEMB (=18 1 ¥ A ) Y #A#
(n=62)® Oral DI LM L7z, £/, A1 ¥R
N UEARICBITA OralDI & 4 Y A V&S
BOBA/H) & OB ME L7,

3. EpMlaMEEICLIERBERURERET

BHUCBEd 245t

S LR CRENER LTV, B 3~6 7 A
B2 OGTT % 50 72 GDM BEE L 534 T
B, HARERFBSSBHEEL HvCER OGTT
O LICERHRTORREHEL-EZA, E
PR BNE R R 35 4, SRR ER 18 & (R A
PERIE 15 %, BRFEE 3B Lol T,
RBIEHE - BEEN BT S GDM Z Wik o Oral
DI % lltet L7z, & 512, Receiver-Operating
Characteristic (ROC) fi##7 & Fiv>C, GDM ks
@ HbAle, OGTT 07418, OGTT 60 % &, Oral
DI & 2 EEBFERH R O RIE 7 H #E % LB
L7

4. HEZE GDM (CH (T 50 p MfEtEEEREAT

B 51 2004~2010 VIR IR B L R
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HEE64%115

[#£1] Metabolic Phenotype #1257 5 A% 5

(A) HIRGA 2 ) —= v 7 BHEp

B3t iukrpad
OGTT E% GDM OGTT IE® GDM
(n=120) (n=14) (n=70) (n=7)
W (years) 353+4.2 395+28* 36.0x46 40.0x45
o (%) 709 81.8 71.0 60.0
BMI (kg/m?) 206+24 20021 274+21# 283+14%
BRIRTIR AR GR) 13=4 134 13x4 12£3
HERBRIERE (%) 645 546 96# 20.0
GDM BE& (%) 19 0 48 0
* P<0.05 vs FERER OGTT IE¥
#  P<00001 vs FEME OGTT IE#, RN GDM
(B) WIRPEHIA 7V —= v 7tk m
SRR TR
OGTT E% GDM OGTT E# GDM
(n=271) (n=45) (n=37) (n=16)

SEf#R (years) 35.1x£46 370+46 369+40 37741
WER (%) 70.1 65.6 61.1 778
BMI (kg/m?) 205+20 20024 275+24% 275+18%
BWRTIR A GR) 2842 28+2 27+4 28+2
BRBRIEE (%) 10.3 19.6 139 11.1
GDM BE&E (%) 0.0 87 56 56

#, P<00001 vs J:MEH OGTT 1IE%, JEMEH GDM

GDM A7) —=> 72kt & % ) OGTT % %

IR TIL & TH S, 5, 2010487 BICHRA
EN-HTWEHEICL Y I H % GDM B (213
ZI1IHEEML 2HEFNL IHAEFE2
Z)BLXTOGTT EFHUR B ICESEL -
H—Z, FHREGCDMEB LU OCTT EEHD
Oral DI # LA ET L7z, 8512, ik # GDM
BY770v—70 8K 24, 3EEREHBIT
OGTT IE##? Oral DI % JLEHET L 7=
[Bidk & £ 5]
1. HAAIFIFE® Metabolic Phenotype f#4T
[1] GDM 3 & UF OGTT IE# @ Metabolic Phe-
notype O H#%
(1) 4 YA VBRERB LA YA V50O
Wi
FLWCEWHB L PR Y —= > ZBEH
DEAEREZRNT. UHBLIOHHR )=
TR BT, ISeertZFERE - OGTT IEH
>JE B i - GDM>JE i - OGTT IE % >R ¥ -

GDM DI EEZ R L= (1 4). —7F, F—ofk
BTHRETLE, OGTT EEIZETGDM®
ISoerr iHEMEZ R L 72, L72A%5 T, OGTT EEFIC
B GDM T34 Y A VEREEMEEE R T
Lo R 2, A VAU VWD
WTIE, DB LTPHER ) —= v TREEEAO
BAZBC, FERE B N IE G B T
AUCwm 3B EZRLAZ(H5), LALLM
— DK V—FHTIE, OGTT EEH# & GDM
D AUChu A% TH o7z, P& D, GDM Tid
A VA YREBORTZRIETEA VA v457
WOEMBBLNEWI EHH L 2, #
DA VR VEREEB LA YA) YW EW
I BECHEROBERBZ R T 2 HE6101E, B
WOEEZZEBTILENDH ST EIREINT.
OGTTEE#BLUGDMED A ¥ R v &
FH—WEIEFRE 6 12RT. WHB L OHEIR
Y=V ZBEEIIB VT, OGTT E¥ES X
O'GDM BD A v A1) v Bal—aWRIsiE L b
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PURITALL

2269

(MR == TBER) (PR U—= T BHA)

P < 0.001
ISacrr P < 0.05 '
16
14
12
10
8
6
4
: B
0
OGTT GDM OGTT GDM
3?—;1915 ﬁﬂﬁ

P < 0.001

" P <0.001 '
ISeerr P < 0.01

r——
16
14
12
10
8
6
4
; B
0

om GDM OGTT GDM
3?583 EE%&

[94] OGTTIEHB LU GDM D4 ¥ A Y ¥IEZk

USRI T
U VAR T & R 7.

B <, JEME S & OOILRERE O BUITIZ B W T OGTT IEHICHA GDM O 4 ¥ X
(3Ciik 8 & 9 —HPEZF 1)

(98RO U—=VTBHER] [ PBRY U—=2 T IBtN)

P <0.001
P < 0.00% ! P €0.01
P < 0.001 P <0.01
AUCins/slu l__—P_?O»US Aucjnslslu P <0.01
0.8 0.8
0.6 0.6
0.4 0.4
0.2 - 0.2
0 0
0GTT  GDM OGTT GDM 0GTT  GDM OGTT  GDM
ERE E#E E® EE
b o] 13 ik
[K5] OGTT E#BLUGDM D4 ¥ 2Y ¥ 55H
RS L R icB»T, ERMS L CIRMTEORTT B T OGTT E# & GDM @

4 A VRIS TH 7.

WA BB E 2 L7z (R 6A, B). 612, OGTT
IEFEBIZE GDM B SUS MR 3E T AR %
RL7(E6C). L7d8>T, GDMIZBWTHEP
MEBERE LT 2T A WEENIREEN, B
Fl R AL R ik Nl DY A

(2) BB MRAERE DRSS

VB X OCHF A 7 ) — = ¥ FEEe = i o
HETHEL, BEPMIREEEEIZE TS 5 Oral DI
RIBME L2 B7IORT X ICOGTT EF#

12~ GDM £ ® Oral DI IZRMETH Y, ZWind
e B A ML BFR 4 < GDM T B Mg s

(LR 8 & Y —HREcZE5 1)

BEAEZEDALZ LW 55 L % - /2. Buchanan
etal (77 T XY A NEIRE WK L LIZERIR
igez b L1, GDM OHREITBIT 5 K B Mfatk
BE 42 (B cell dysfunction) D B35 2§28 L T
3% ZNFCTHARANRRICEE S 51 B Akt
WRME T o 2288, REHTICL D BHAAN GDM
B LEBMEBEAEOEEMI LD TH
Lk otz

(2] GDM HHiZ Wl DI IRFEI~ R I 81T

% Metabolic Phenotype D25k
IR D & FENC AT T [Seer 3B ERET

— 202 —



2270 YUYERIIA2 HEIREE64%11%

A
(8o y—=2TBtEm) (RHRH Y —=> T BHA)
1.4- 14 ,
1.24° 1.2
= 1i; PR
$0.8- 30.8+
06 ° S 0.6
- T
0.4+ 044 .
0.24 0.2+
0 5 10 15 20 25 30 0 5 10 15 20 25 30
(- 1Sogrr
B
(BRI U—=o7Bs (MRS U—=2TBiEs)
1.4 1.4
1.2+ 1.2
.1, . 18
3087 508
S06] g 0518
041 A, = 0.4+ .
021 ° “‘2’1~. 021 ° %&%—
G 8 To 15 20 25 3 0 5 10 15 20 25 a0
1Sgerr 1 Sogr
c
(B8R U—=VTBiER) [ PBRI U —= B
2] — =R ] —
-~ ~ GDM ] - -~ GDM

14 1

o 5 10 15 20 25 30 0 5 10 15 20 25 0

1Sogrr 1St

(6] 43R0 ¥ BE— U
(A) OGTTE®B LT B) G DM D4 YA VEREH—FWEIS LB L. SEFAIICE
WT ISoert & AUChsgn 2782y b LEDHBEZER LA S, WHEIIRMBEHZERL
72, (C) OGTT EEIZHXGDM O 4 ¥ A v BZHE—r i3 EZ T HICBHLTEL,
GDM 2B} 5% B MR oW AVRI s Nz, (LR 8 & Y —E#B&ZES1H)

ZRL72DS, TEBICEIT S AUCww ZFE%ET CIET T AWM E O E Y, HEDHICE
Ho72(K8A). M P MIFARREZ WBMET L2 L A5 GDMAZ ) —= v FOBEENSERE SN
Z %, Oral DIIZEIRFE A & EIC ) CTHRE 7.

WWIRTLTEY, SBT3 MR 2. EpHifafse L EAHRTEEE L OHMM
EORIEITRENT (M EB). LLEDHERIZED, (1) mErar7AveoE
HHRAER D & R ER IS A0 TR B AR AR BE YR Oral DI IZ EE#EEF O HbAle, ZEBB IO
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(MR s U —=> TBEE) [ RRo U —= > T

Oral DI P <0.001 Oral D] P <0.001 P < 0.05
5 JrT—— T 1 T 1
4 4
3 3
2 2
0 0
OGTT GDM  OGTT GDM OGTT GDM  OGTT GDM
E# EH E%® EH
130k b=} JEABG ¥

[K7] OGTT iEH 3 & T° GDM ol B Mg bk
TEHRIE B & O oA I R % <, BRI GDM Cid i B MR &2 255 C
ENWS LG o7 (RS &Y —FB S IH)

EZIP [ qarzryrmm |
1Sogrr P < 0.01 AUC s /g1u
15  — 0.8
0 0.6
0.4
5 0.2
0 0
M A I chij
B B B IR B
oral DI P < 0.01
3.5 1 Im—
3 o
2.5 -
2 g
1.5 1
'I .
0.5 -
0 o
0E i

[ 8] GDM we iz Wil o IEHR A1 ~ T 3513 5 Metabolic Phenotype ® %54k
(A) £ Y2 VRERB LS Y20 V45w, (B) BB MRk

—HPEYmEEEAELAOMHBEERLZ(K Q2 ARy y7Tur7IrA4VEDEE
9). BEEFERMEICIES f R VEAFED

Oral DI 3 EIEM@EZ R L2 (K10A). F724
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Etsr 1 |—BFymeEE |
(mg/dL) (mg/dL)
180+ 180
160 1604 °
140 R= ‘0.45 140 o R=-0.41
P= 0.0006 e¢ ®° o P=0.005
1204 1204 A R
o < G o
100] S vw 100- A 6 .
80+ % f“" 8;";1 . 80 °
60 T T T 1 60 T T T 1
0 1 2 3 4 o 1 2 3 4
Oral DI Oral DI
@) HbAlc
7..
R= -0.36
64 ° ° P=0.0002
NS
5 9 - QE: °
) :oo 5 . o
4 ; = :

Oral DI

[® 9] Oral Disposition Index & 707 7 4 V& OB
(CHk 8 & ) —I%ETIH)

W ®
Oral DI
3 ,—P—f—-q--L (unit/day)
100
2.5 . R= -0.42
2 4 801 . P=0.006
1.5 60- e -
1 a0 Lot e,
0.5 0{ ’
0 0 » ¢ {32 N
BEREHEE 10RYVEA 1 2 3
(N=18) (N=62) Oral DI

[ 10] Oral Disposition Index ¥4 ¥ XY > 7ma7 74 V& OBHE
(A) BRHBMBERIEE 4 V2 URESEAREO Oral DI D
(B) 4 VAY VIEBEBEABRIIBA Oral DI 4 Y A kS HE OMME
(XHk 8 & ) —ERekZEFIH)

YA VEBAEIZBWT, OralDIEf ¥Ry ¥ h, BRBETEEENERKLZ BDEXY, 2

WS EEM/B)EEELEOMEZRLEE RUBEIRIR IS BT A 8% L MRS, GDMIZBWT

10B). b Oral DI IZERBEFEEE L RMT L L8
AAREIT L D GDM 1235 W T Oral DI i3 ffig - HohEotz,

A v2A)ryFarrAVERERHERRTI L

DB L7z, BARASICIE Oral DI AMEL %2 512D
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<0. .07
Oral DI LS L L 10
2.5
’. 0.8 Oral DI
1.44
1.5
0.6
: 1353
05 0.4 -
0
0.2
Ek E#®
EEE BER
[ 11] e B FCAE 320 05 & OB 51 3 00 02 04 06 038 1.0

GDM Wi @ Oral Disposition Index @ Mg
(k9 & — e )

3. B HINEREREIC X B A B RE T
WY 24

PERBCHNE I, LA R B 0 GDM
FWE IR Oral DL A 3 1R 2 /R L 72 (9 11).
ROC##HTIC & Y, Oral DIS144 ICBUT % EHNE
{0 B O ST I B S R 61%, FFEE 80%
THbIehmsEnsz(K12). %B, OralDIid
GDM 2 Wik @ HbAle, OGTT 0418, OGTT60
S BT E R R L7,

2HIHE SRR BT B B IR WP 98 T, ISeerX
AUCuwa V2 I 2 Insulinogenic Index/fasting insu-
lin b OralDI & L CHREB E N Tw 5", Utzsch-
neider et al O#FIZ & 5 &, Insulinogenic Index/
fasting insulin (& OGTT Mi4T 10 4E £ @ 2 B HE R
FHOFIEFHIRED VLD TH 72", BEHIC
B W T, Insulinogenic Index/fasting insulin
ERERHETORBETFIICER CH o 72 (RE
BIUUWEE 1 67% BLU83%). L7=2%oT,
OGTT 2B\ THERM RIS X R 30 k0
A4 YA VEFHE SN TWAISAIZIE, ERE
A4 B8 O 8 JE F 12 Insulinogenic Index/fast-
inginsulin 2 VA Z L LW HETH 5. GDM S
B Oral DI % b L ICERMEAHBENA ) X2
B asZ sid, RINZEABHEZITON
BELOHEEICLEEEELD,

4. FHE#E GDM \ZBT 5 B B Ml Fa R Re AT

OGTTIEHH LB L T MEXEGCDME®

1—HRE
[ 12] GDM # Wi Oral Disposition Index %
W 7 BRI O S P
Oral DI=144 12 3VF 5 B HBHCH R O R 5 TRk
WIS 619%, 43I 80% Tdhotz.

Oral DI I I % 5% L 72(2.78+1.08, 1.71 =057 :

P<0001). 7z, ##HEGDM F 77 v — 71
LC, Oral DI i3 OGTT IE® >1 8 >2 >3 HE
HOMIEMEZR L7228 13). &8, OGTT ¥
BB L OWEEGDM BN 727NV — I BWTE
BRI T NA U A7 BT D Oral DI=144
ERTHEESRERL-ETZA, OGTT ¥R, ¥
MEOBITHEY, EREABREREY A 7
ERLA(M14).

2010 4E 1T A S 7z GDM #r b Wi 25 3 13 B
HEPHEDSIE Y A 7 DR sz, 4
BECBT 5 B ITRGME T, IEEM E KL T,
YT L Y Fi721C GDM LBINHE SN B E
PICIk IR RBARERHIESIEORENSEHET
Ho/z(F2DY. InF CHEREGDMIIBIT 5
B HUBLBEBE (L RIRES T D o 247, S EIOMFHTIC &
D P GDM 2B\ T D I B MR BE A 0
Aaniz. T/, OGTT BERA ¥ MO
v, BEBHRBERAEOEEEDB L U ERE
RFBEREVAZPERT LI LPRBEN
7z.

I. GDMRBEDBEERICEY 2%
SNP £ iZ DNA IZBWT 1 A0 FEERF] A
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P < 0.001
1
P < 0.001
! 1
Oral DI P < 0.001 P < 0.001

4 i 1] 1
3

2 4

1

0

0GTT 18 2m 38
Rl
IE% OGTTR %
[K13] #HH#EEGDM P T Z NV — 7B 5 Oral
Disposition Index ® i

Oral DI OGTT EE#E>1H>2 K>3 HEFEOM
CEEER L. (UK 10 & ) —E08E5 1 A)

| ERBRBEENIURIE |

€Y)
100 1

80 A
60 -

20 A 13%
0 0.6% B

OGTT 1R 2/ 3m
E# 0GTTR
[ 14] HFHEEGDM F T Z N — T BT B EHE
RBEENL VR BOHE
OGTT BHH4 ¥ MOMIMIEY, EEERHE
B AYAZE (Oral DIS144) OEREEREINL 72

0/%’

BIOEFHICEBRL TWLRETH S, ZDSNP
VEETFBITFY NN 7DEEDEY, FLTHKR
RKIZRVRTEDENCHEHST A EZZLNATY
5. #0728, SNP @M IIERAEICHEES T 5 EIZT
DFEE, WWEZ 2 EHREROMBICEND. Kk

HERRE64511%

[#2] ZEEKENCLY GDM EBEMHE S hBiER
DF %R 18 X b —ERZEFIH)

B FH GDM B

(n=5400) (n=217)
HFD (%) 6.22 11.52#
LFD (%) 9.04 876
HEREMLE (%) 1.86 461%#
TR I BRE (%) 1.83 138

HFD : heavy-for-date (HYARE>90% tile)
LFD : light-for-date (HAE{AE<10% tile)

IHIERILE B & OIERS MESE © AAREFRRARZEED
EFICHT
# P<001

HTi, BHAANEFEZNRE LT, GDMBEED
SNP f##fF & 4T - 7=

& & HiE]

RIZ 2011 4 1 ARRICHIECRENEHE .
17 o 72 H AR N B 6 1547 363 4 (GDMS0 4  Non-
GDM 283 %) T& 4. GDM D Wi i3 Hi ki
R, 1EEB XU 2 BERRA TR
SBAUZ 9, SHEBICHRILL 7 AR
PoFEONLS ) ADNAZHWT, BEHo T2
DM BMER(ET (Bt 13 B{EZTF) D SNP IO W TR
FEEH) % M L 72 (Genotyping). 3 3 IZiZ45E D
Mgt CREAT L 728z F % 3. Genotyping Tl
Invader % Hv, 7 —RX - 2 ¥ b o— )V ER
iz &k DGDME B X U'Non-GDM B @
Vr— A F—TFVUIVDOFRE - NTOESDHE
B SR L 72,

[RiiE & EE]

£ 41213 Non-GDM B X U° GDM Ok &
AT AHE T, TBETFEFELTCVEZW
®, Non-GDM Z£(Z kX GDM BT, MERHRHER
WORBENERTH o 72 B L1 13 BETFD
SNP §RTIZB W THEERY O AT A5 §E T
Holz. r—R-avba—VEERITIZLY,
Non-GDM #5 & ' GDM EHRMICBWTT LV
BRI L2EGTOFEENRBINGE
5). EBRIEVZ 12, 2 BUBE R & O BENHETE S
NTVBEETTNTHEERAN GDM & 58\ HE
EFRTDOI TR, 272 FTORKRO A » 27
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[#23]  MRHTITIT o 2 BRI 05 I AL il i

4 VA VIR

PPARY Peroxisome proliferator-activated receptor ¥
FTO Fat mass- and obesity-associated
ADIPOQ Adiponectin
T B Al
TCF7L2 Transcription factor 7-like 2
GCK Glucokinase
KCNj11, 15 Potassium inwardly-rectifying channel, subfamily J, member 11, 15
KCNQ1 Potassium channel, voltage-gated channel, KQT-like subfamily, member 1
HHEX Hematopoietically expressed homeobox
IGF2BP2 Insulin-like growth factor 2 binding protein 2
CDKAL1 CDKS regulatory subunit associated protein 1-like 1
CDKN2A Cyclin-dependent kinase inhibitor 2A
SLC30A8 Solute carrier family, member 8

[#€4] SNP I ICI1T B BT 5

Non-GDM GDM
(n=283) (n=80)

SERY (years) 345 355
BMI (kg/m?) 201+23 215+33%
MG (%) 32 13.8*

(BMI>25)
GDM BERE (%) 0 125
BIRIFME (%) 6.7 30.0%
* 1 P<0.001
# 1 P<0.0001

VESEYE - I BT A SN EY. SE O
HTHEMP AT 5L, GDM & DMEILE
{ % o7z, KCNJ11 & B #lilg K channel D4
fE1C, TCF2L2 13 P4l D BIGE 7 A b — &
A, FERA VI VF VBT AL YR Vo
WIS T AL 3N TWAY, KK TGDM &
D BB OMA o 72 HHEX (W - Pl s % %
BB A BRERNF2 Ly I— F 5720,
JE AW OB A~ OB SR S N D BIZTF T
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Synopsis

During pregnancy, beta cells normally increase their insulin secretion to compensate for a de-
crease in insulin sensitivity. Therefore, a potential etiology for gestational diabetes mellitus (GDM) is
a limitation in beta cell reserves. Available evidence with regard to beta cell function in pregnancy is
based on studies conducted in Caucasian and Hispanic women. In the current study, we performed a
retrospective cohort study to investigate beta cell function in Japanese pregnant women. Firstly, we
assessed insulin sensitivity and insulin secretion in a total of 580 Japanese women who underwent a
diagnostic 2-h, 75-g oral glucose tolerance test (OGTT) because of a positive two-step screen (i.e. uni-
versal early testing in women with high-risk characteristics and a standard one hour, 50g oral glu-
cose challenge test between 24 and 27 weeks of gestation for all women not previously found to have
glucose intolerance) between 2004 and 2009 at our institution. Beta cell function was evaluated by the
oral glucose tolerance test (OGTT)-derived measures for beta cell function (Oral Disposition Index:
DIo), using the product of insulin sensitivity and insulin secretion (i.e. ISoerrX AUChe/g). In women with
GDM (n =82), the DIo was significantly lower than that in those without GDM, irrespective of mater-
nal obesity, indicating beta cell dysfunction in GDM. Additionally, the DIo in women with GDM was
significantly correlated with levels of fasting and mean daily capillary glucose and HbAlc before initi-
ating insulin therapy (R = —0.46, — 041, and — 0.36, respectively). Furthermore, there was a signifi-
cant negative correlation between the DIo and total insulin dosage to achieve glycemic goal (R =
—0.42). These results indicate that the level of beta cell dysfunction in GDM was associated with the
severity of glucose intolerance.

Secondly, we investigated the relation between antepartum DIo and postpartum glucose tolerance
status in women with GDM. Of 53 women with GDM who were followed by postpartum OGTT, 18
(diabetes 3, borderline 15) showed glucose intolerance defined by the Japan Diabetes Society criteria
three to six months postpartum, Compared with normal glucose tolerance, women with glucose intol-
erance postpartum demonstrated significantly lower levels of antepartum DIo. On receiver operating
characteristic analysis, antepartum DIo=1.44 was a useful predictor for glucose intolerance postpar-
tum (sensitivity, 61 %; specificity, 80%). Our results suggest that the DIo could help to identify those
at highest risk of postpartum glucose intolerance.

In 2010, the new consensus criteria for diagnosing and classifying diabetes in pregnancy was pro-
posed, based on the association of maternal hyperglycemia with perinatal outcomes. To date, how-
ever, beta cell function in GDM defined by the new consensus criteria has not been reported. Of
women who underwent the diagnostic OGTT (n="711) between 2004 and 2010 at our institution, 213
were reclassified into GDM using the new criteria. Levels of the DIo in GDM by the new criteria
were significantly lower than those in non-GDM. Especially, the DIo was highest in the normal OGTT
group, followed by single, two, and three abnormal OGTT values, respectively. These findings re-
vealed that beta cell dysfunction became remarkable with the increased number of abnormal OGTT
values.

Recent genome-wide association studies revealed convincing evidence for the contribution of
genes to the pathogenesis of type 2 diabetes. Especially, single nucleotide polymorphisms (SNPs) are
regarded as the major determinants of the individual predisposition to T2DM. Similar to T2DM, ge-
netic variants could contribute to the pathogenesis of GDM. With this background, we conducted
preliminary SNP analysis followed by case-control association study in Japanese pregnant women. Of
the 13 examined T2DM risk variants, five risk alleles were more frequent among women with GDM.

In conclusion, beta cell dysfunction was evident in Japanese women with GDM. The OGTT-
derived measures for beta cell function (i.e. Oral Disposition Index) was useful for the prediction of
postpartum glucose intolerance, as well as the evaluation of the severity of glycemic disorders. In our
preliminary analysis, several genetic variants are likely to be associated with the development of
GDM. To characterize the pathogenesis of GDM in Japanese women, further studies on the risk vari-
ants related to GDM are needed.
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BEABRTIIEZ 2L 00, KETIHHRERBOBRRT, ANVFZWIREERA PRV 3
k5 SR Twa (Lawrence JM, et al:Obstet Gynecol 121:106, 2013). M&IR~DZE (K

M7 &) (22w T,

Aj

EiRpP O R (ERITERRES L O
WEIRMER % (gestational diabetes mellitus ;
GDM)) o ffufz > + a— D 7= DIEPH
B, HEEISAL YR VEBEICRES R,
BOHE, SOmERTEORRPOMEAIEE
BEENTER 4 YAY YiRESVEBE
HEED L WEATH 525, BOMBGRETIE
13 % DOREELERYE & BE RO BB KRBT
iz TH5H. 20000, ANVF= VR
% (sulfonylurea ; SU) #C¢H A7) 754
FEE¥77H4 KR4 VR VikFitEsEdE
ThdAMENVIVIZHLT, GDMiGHE
& LToEESLERRE (randomized
clinical trial ; RCT) R\ THE S hil.

TJVITS4A4R

E_HROSUETHEIYV TS5 4 Fig,
TERMBIEME L LTORRIZEL, AT
971 ISP FA SN TV S (AR TOE

mBRLILT IR 2 53 F (glibenclamide).

BREETA=—1® F4 7029 g
ROFMN IR L) S5SHBEC [T
BXAERLTWA2WREEDH 2B 1328
BEHRMEN TS, 20004E, Langer 5V
I2& > TGDME#ICH 3 5 KBBRCT #8
NOTHESNB T T, =9 LABHIHN
ETbHRFETH-7-.

(HHH F)

EBREOMEIY FO—ILOLHOEMESEE LT, BETEIhTY
BHTYTSARERA NI VOENMEEREBICEMT 3 TEFY REEN

Langer 5%, BHHEOATIIMEED ~
Fa— VAR ER% 404510 GDMiEEE, 7Y
T4 FiRBEE 4 YR ViRERICEES
CHY T CHFEOREmLEED > bo— R
REBEMTFHRERBEL:. V754 FB
&, 4 YA URICRET 5 B v

D PO ERBRTAE LB, EXRRED

$ L OFEREPHEOFEEIC I TR T2
ZRDLhol. HEHEGDMEBHEELL T,
FVT54 Fidd v A BB 54
B ETHD LEFOT TS,

COHEPYRE, FUVTI4 FERE4 VR
) VIREOBEREBME (WTFh BN
HETH 550 »R4 LiEEh, GDM AR
FELTA YR VREBELBEENDWERD
BohTWS, ‘

XPRILEY
—%, A RN VIEBABERTIED
&b L EBREIRRLERR (polycystic ovary
syndrome ; PCOS) B&IZBWT, YHFEE
ERETAIPEEEEREL LTHASK,
PCOS BE X ETLIRAE L% D BV TR A
THb:0, REFHHRTEL TEERD
BOFEE-FEBMICITPR T . 20084,
GDMEREE LTDORA PRV VOFBE
SR 2 KBBRCTIMIG b5 4 7 V)2 Htift

No.4655 2013.7.13 HFEEEHE 65
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EIhFhb T ReR ML,

MiG b4 7M7Y 754 FEREE &
HEBEOATIIMmME D ~ Fo— VT B2 GDM
EFE3gic, A RV ViEoRHEER
£ YA VHRBHREKEBLAERCTTH 5.
BAomEa v Fo—n L BROEERSH
EIZVITNL AR TEEZDT, A bhw

IVEENERDA YR YRECERET S

- CEEFRLA

BRRTOIEFVRAES®EICULEDND
IR TEORRNES ~
BOMERETRIZEEDS ¥ R ) V#EC
HARCIHBRMERETH S LARKOF
HTHY, ZOaRM73—T AL ED
TGDMERD Y7547 Yy ADORLEICE
By2b0LiEshs. —F, LAk
HERCT CHIEW S hARA R, SOmEs
BTHOATIBAEOMmMBET ~ b a—htph
FTLOERTERWERED, 7V 754 FC
4~20%FBE, MiGFF4 TV Tid4 ¥ Y
VGROEMALELERIL46% I BELT
WAHATHS. BRE~ORETRIBELH
BEREEREOMOBRAREDRAEICEHL
TiE, WTFhoOEHNDFELWEZ B
i, 28, MiGFSA7ATIEA bk
VI UBRTREENARBICREE TH - 105
ZOFRBEHEREITHTHS.

GDM DB RICHE VT, BRATIHEK

66 BOAESHB No.4655 2013.7.13

BRELTA YR VIRENERTHS. &0
MBERE T B RO ERE DRI,

TV TFAFERXR PRV VCREBETRE

TWwa, 7V 754 FidlkiaattsneERc
EBBETHHDITHLTA MRS il
LAY H S LV HBVUEZRBL, WEHI
GDMIE@ETA ¥ R ) Y EFIHT 2EER
IVT5A4T v ADEWHBCHET A ARR
gL LTZOHEEHERISR TS, —7,
X bRIVI VIR, BEREFORE DOABHEE
PHEROEEIHEEICHAL TIXBRBRADOE
BRAPDTWRVY 0D, BRBRESh:
RBADOEFIOWTRIEEBTFRORENEMN
BILTWEVENERIhTWS. BE,
B 7+ o—7 v 7 (MiG TOFU) WFfAgE
BhTHb.

@ B
1) Langer O, et al : N Eng J Med 343 : 1134, 2000.
2) Rowan JA, etal : N EnglJ Med 358 2003, 2008.
3) Rowan JA, et al : Diabetes Care 34:2279, 2011,
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BPR & HEIR—te 5 % B SRR —
3. FLARNFERR I & OVHEG 2 BUHE BRI I D BRI

%H

— I

Key words : [EBTHEERMEN, ERNOU—HIRE, ZHHT N EEE

ERIE N A oCA AU, RUGEE L X R Y
HRENEATHHICO DD OT, RERERE
MO RYSEL, SHIZBUTLRDTIEF R
IZLWHIRTH L. Textbook of Diabetes and Preg-
nancy D RUHRIE O F v 7 5 — 121X, TR & Ik i
ROFRFTEUIO>VLTIE, FHTH, METHED
Wi & O R OBIEIEINE L A LR, ZEFY
AT HTAFITA WA TEL, JEREN
TWwab.

IEATEERBERONREERTHOY —F
R

TR LA 5 L, A 2R Vi
e L LIZGDM OEMOEARTH S, LrLEars
W o h o) — MR I IR (I RZABEI S
DT Tu~FHERHLND,

PB-0FFRUL, EWITEERTE, EELIEFICERFT
B0 INF S BREENRTVEEATHS
(Table 1)*°*. T OIEH MO T 20 ¥ — e
BRI EEHCUEBHTHHLEZOR TV I
WP OO Z AL, IEREAT D BRI b
AR AT L ("accelerated starvation™). O
RARE T BB GDM SR8 Cid & D bITEHETCH
HEVH)TETHAEY. LicHo T, BHATREREL
SHod L To@fos oy -z, w5 b o EiisE
RRHICERTHIL LS, Rizzo b7, FREEE
DFE b ABMLE & WD 2 B I A 15 o0 5 vh 5 R
oW ERNLTEY, BRhOREOFHS, b

(¥R 56(9) : 623~625. 2013)

R MBIRETHHLEBHLTVSD, 2L
THZIC, L2 ER RSB ME (Cfacilitated
anabolism”) 2FBLCd 0, TP AT 8HE T ST 4
XY LR L & h T,

LS50 T, BRI o ik, ORR
ELICHRICI R MR CEDDOLERT AL
F-2k# L, 20, OREBEOFZIERES, &
Lz, @QBBMIEDr b EMET R gLV, En
I EHTBLT ) MR TRTIRIER S L.
Jovanovic & 9 LAt dHliray) —
W) BRAT % CIE W i B 3% RE 28 Y64 3 (“cuglycemic
diet”) ] EFL 7.

IEHTFERERMEROERHO Y —HERRIC
BI¥ BRI

Bi%s GDM &Lzt 2 il o) — BRI WS
HHRIFEIEDTH 4, EELWHREBRCT)IX
¥ CdH 5. Dornhorst 5”1, GDM s}z ¥4 5
25~30 kcal/kg (FL4EIR), 12 1,200~ 1,800 keal/H o
Aoy -, EARRBENHH R S S EH#]G
L 7z. Magee 5™, B GDM @2 54z, 2> b
°— VB (2400 keal/ ) & 4 0y — BT (1,200 keal/
H:50%Aw)—MRE) 2HBLAEZA, SO
Y — W B Tl @ B-hydrooxybutyric acid & 2.7
Bl s e HE LTS, Knopp ™M,
50 % & oY) —MINEETIZINR 7 b 2RI 27 v, Rt
FRIDiRE L 60 9% L83 22% 33 % h v —HRE T,
7 b RO TCHE R B HEREE O LR (b i

Ear s BE SR LRSI L ¥ — R AR (T856-8562
HiRSE © REA—M (T856-8562
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