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ESPE-LWPES-ISPAD-APPES-APEG-SLEP-JSPE, and the Insulin Resistance in Children
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Institut National de la Santé et de la Recherche Mé dicale, Unité 690 (C.L.-M. C.D.), Hopital Robert Debré,
75019 Paris, France ; Université Paris Diderot (C.L.-M. C.D.), 75013 Paris, France ; Children’s Hospital of
Pittsburgh (S.A.), University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania 15224 ; Liggins Insti-
tute (W.C.), University of Auckland, Auckland 1142, New Zealand ; Department of Pediatrics (A.S.), Uni-
versity of Minnesota, Minneapolis, Minnesota 55455 ; and Department of Pediatrics (M.L.M,, F.C.), Univer-
sity of Chieti, Chieti 66013, Italy

BIER  WE A O EERIRFNERS)

HEY : REHLPICENTE LT =LA v 2) VIR L UCRFEHCE—KvR 2 LT
LMLEF Y A 2 cardiometabolic risk IZBIE L T3, £ 2 CTALRTOZERES KO LN TWS. L L%k
6, A VA VIEFEA EDOXIICERL, FOLHICNEL, FARVAI T Y—=HHY, FL
TENZTRIB L OHEBET HRIBAEIED D 5 20 ) PITIERIZRED D SH. a2 FAMEESTIN
5O M EHMICT 5 -0 s .

SN 2 vy ARERNICERNINSWER E 3T HOBMEDOTIRIC L 572

TUF YA OB LML L 22 ASRIORERIEIC X D /RNBOA v 2 ) VRS BIRT A8 & %2 B
AEIINTZ.

Ak ADOER  HiEER S o0 T —< EEES VTGO N BREER S WKL AT —
VTV ART Ty oy —EIREE T EETH L. ENENOTNV—TIIRE AN ERL,
YHkEREL, HEZER L. SHHOEET, INLOBREEVEZ T V— 7Tl - ML, 2 HICE
WBLUBEDOLDOERT +— T MITRES N

ke BHAEO/NBIEMOBEMMREEZ D L, DROA V) VP EREEHEMREET 2 E
ERMETH D, NEOA VA VIEPIE T BT S MR EEE R, PIRIFRERA SR R ED
ﬁ%%ﬂ@%/KU/W%ﬁLOWTT+\&MET%% BATOA Y ) —= v 7 IMER TR E DL
L ANRDA A VEBEICOWT DA ) - Y FIZIEMILTE RV, BERCEH T ELIA T AY
4»«@?% A VR VEREBAERETEILNTELEY, —HEPDIEAZEATOLEATRET
# 5. (J Clin Endocrinol Metab 95 : 5189—5198, 2010)

I&EE - DM, Diabetes mellitus ; FSIVGTT, frequently sampled iv glucose tolerance test ; GDM, gestational
DM ; HOMA, homeostasis model assessment ; IGT, impaired glucose tolerance ; LOE, level of evidence ;
NAFLD, nonalcoholic fatty liver disease ; OGTT, oral glucose tolerance test ; PCOS, polycystic ovary syn-

drome ; SSPP, steady-state plasma glucose ; T2D, type 2 diabetes.

WADA ¥ A V3EHE L 2 BUHEER G (T2D) IR O T 2058 e L CBTEICh o TREBENTB Y,
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N, X &R w27y Fao—Ah BMESLCLEREBEELTWEY. 24 ¥ 2 Y EBUEIZ/NNED
JE <2 O U A 7 cardiometabolic risk ICAFICBEEL TWA I ELWHLENTHBY. LI LEDS, /N
BoA A YR EO L) ICRD I EHECE 5, CARBKREECREZ LD, FLTHET
7ZETFRTE B, L THESARMLTWS.

INBDA VA VIS E T 2 BAEO YA % B8 L T, the European Society for PediatricEndocrinol-
ogy (ESPE) BrIN/NBPMEE4, the Lawson Wilkins Pediatric EndocrineSociety (LWPES) SKE/NEP
W4y the International Society for Pediatric and Adolescent Diabetes (ISPAD) RS/ Ve L & 1008 IR
JR%4%, the Asia Pacific Pediatric Endocrine Society (APPES) 7 ¥ 7 K HE/NRE AW 4%, the Austra-
lasia Pediatric Endocrine Society (APEG) % — A b 9 U 7 /N IB P9 4 W %% &, the Sociedad Latino-
Americana de Endocrinologia Pediatrica (SLEP) 5 7 »—7 2 1) #/NRAWE4;, and the Japanese So-
ciety for Pediatric Endocrinology (JSPE) HA/NBNGMEFE D B O/NEA 2 ViEPUEICE T 53 v %
A AEE DD DFER SRV E BV 72

ik

BHmII LT v 2 ICE DT b, SCERO ST U 72RO ER 13213 the standard Medical Subject
Headings ; MeSH 1232\ EMBASE 3 X O PubMed 12 & o Tirb Lz, T ¥ F » A OBBIL LAFI 5817
& M7z American Diabetes Association 2K EfE IR 5 1y 4 D L HITED W 72¥. il 7 — # 1X, The Endo-
crine Society’s Journals WSS MR D 7 = v 794 b http://jcem.endojournals.org % £ 1.

ik Rl 3
1. 1A EREELBOT N UERAKZBEDICERTS [TETALANIL (LOE) A IBEAE
PRRA]

A4 VA PR A YA &k A HRIEEIAN ORISR OmEs & RSN, 4 YR VIEZHOWS
DHEDTH5B. 4 VA YEE LI MRRE—BIEDNBGEEMIA ¥ A ¥ LU AD FURIZ
BWTEHDOT FUHERY AARDBAE T FIEBLIOA Y 2) VRB~NOZDORE L CORELT
. OEFIEEA Y AY Y75 0 TETEA R VIERPERFECERFORIBIC L o TREY, FEAT
R D 75% EHRIIC X > THDAEN, 2~3% OAMIRIGHE TR AT 5.

2. 1A ERMIGERMETHS (LOEA BRAICHWT)
A4 VA VIEEVEREEICA VA YIEPIMESERICB T AIEEITEL AN S A YA YIPTED 7
WK COIEFICE L NV F CHTh 5.

3. AR EFME—MICIEBERET S (LOEA BABITPRICHENT)

A ¥ 2 VHFMER S —IRINIER & B A%, BMONTRTHA YA VEFETIE R L, A
VA VRPUE IR o /NBR A ICR E B R IEH BV A YA VKPR IZ AR ST bk
A, BIZZERE - IEENTH L.

4, 12 A) AEAEOREO—DISEMOREMNS A > AU CMIETH S (LOE BRAICEWVWTA, MR
ICHWTB)

KRDEFENEIZA A VIEPIMEICBWTTH LA, 4 ¥R VPSR T 28 EEH0% 3R
BEEESA YA YIEZALTWE)TH LY. 4 A VIEFENOEA ¥ A VIIESIZ S 2 0b
59, BAED LOE IZZEERE A » 2 V2D LA VA VIRPEOEROFEE Z LFL Tz,

5. FEBLIUVREDEHREED UIMEOA LAY VIRFIMOREIHFEEL HZWV (LOEC NMRICHEWVT)
INBDA v A VPO RIEIIHEL LTy, FOBEBO—EIEA v ) Vg EE T AUl
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22-(22) HAVNBRZEMEE 811558 H1%

BEHTHY, 4 VA VEZWEOIEFE ML A% IR — A4 ZXRITTBY, 420 VikH
PO EFRICERT 5 B OO 2RISR INCH 5. BEEREIED X ) REHRGIEZA VA1)
VKPR R TELNEINEZ R T A LI TELR Y. BEEEA VA VIEEMA v 2 VEZHO
il 2 DFIICE L 72 FBTiE v, LA LREEEA Y2 VIUERHA A2 YREICET L EHRZIR
B3 2R H L. IRNRICE T, ZERA VR VI3/RNEOA v 2) VB L LT LD XM
LAWY, ZZEREA 2 Y oEEEE 4 v 2) Y OICHESEET S, £ O Tiize
JEREA VA VHRE 7S ZBER T FORRE A DLE TS VA VEFEORHE LTwEY, B
BWEORDbY ELTREELDDOTHY, EMSIICRAEND L. 1 R VIRPIBIEE L L COZRIERA
YAY VIINRBORERB IO/ T BB SN TR — FOEEHIRICITHEISTE 5.

W 5

6. EEMBEEZA AV IS TREA Y DBSHBEDEHD “T—IVNRZH4—K8" Tho ;4B
BRI 7 N ¥EE8:3 B 75 BR frequently sampled iv glucose tolerance test (FSIVGTT) & UEEMmMEE T
77 ¥ steady-state plasma glucose (SSPG) ZHFATH 2 (LOE BMAILHWTA, MRIZHEWVTC)

ERIESA YA 7507, EFVERWA FSIVGTT B X U SSPG id—f&I2 A >~ A Y ¥ B
BIEHTEHETELLENTVE., L2LEDEDS, INOLOFEDOZFENZFNEIERI 20, T HE
EERIMZ HEE L, SMECEEI 22, T2 VETHREENTH 5.

XD, 2l 2 ISBO7 FOBEARRER(OGTTICBIT A4 A0 Yillghk L, dIRIMmEIE2 7%
WHED D B, BADHIZETIZ OGTT LIEFIES A > A ) 7 5 v 7 TOBWHBEIHRE S L TY
5% NETO OGTT OMEHE T4 Thvy. 8~18 %D 38 AOKE Tid OGTT (&8 A ¥ A1) &g
B LIEEIESA YR 257 oML 078 TH o 2.

7. {EEME T IVEEH the homeostasis model assessment (HOMA) 8 KUEW A AU U BESMF T v 7
#81Z the quantitative insulin-sensitivity check index ([$ EEEMMFE/NR TCOEEE A > XY U EOF S
ZW (LOE EBRAICEWVWTA, MRICHEWVTB)

A VA VEEZHEOWUE L S HICHMLT 2 RAOHR T, BRGNS hzmpEE £ > 2 v &2
IROPDHENBRLTVE., INEDELIEFIA VA Y ET RIEOSWMBLZ )75 v ATBlT
LMANEE ZWETL00BEEFVERCTWS. TRSDHEDHMIZZRIEREA > 2 Y Y EH LD
Z2IERE T ROBEZ BT A EICE D IEMSEZRET LI LICHo2DREH, IO ORRITZBER A >~
AN VEFAMTHEIEDNEEEINTVS., EZIXNRORBAAUZEE LTROIELSEbNLTW S
HOMA ZZEfER A Y A Y EFWHE (r=095) 2R LYBRALFEMETH S, b omeHEI s
S UMHERR R E/NBOM TS R 225 7 F oI BRCHIPHICH 5 & L IGRE T 29, —F/RRo =g
A YA YEB3GOEENH B,

8. TIEEEA XY IIELZDNMRICEVTERES XY D ESHOBIEE L TARTS2THS (LOEA)

AVA) VEZHEOREE L TERERA VA VOEMSZIEFLESA, 2 vy 57,
FSIVGTT % 7:1% SSPG & OAMHBIFHliA %R SN TEY, BRELDVPLEWI L S 29 (a vy AH
BoHND 50 B BB L 72) /NP EERE X OTERERO/RNBIZ L % 3k — M T2 A > 2 ) v &
75 v 7EEE T 042~091 OFRIATOY, Z2HER A 2 1) ¥ & FSIVGTT @R T 0.18~0.8 DA~ & #
HEINTWE, BETORIKRELZIF— POWETIE, ZERA V2 Y75 0 THEITFHEER 13
W (N=323) T042 2 L CFHER 15 (N=300) T029 TH Y, HEEo/NBL Y EGENEThTFRIC
AP E Ao 7210 SO DORFZEL S Z2IEIE A » 2 ) Vi34 D/NBICBBTEH A ¥ A Y RZEDOH
ELLTHY, HEBRCTOBEKRAEICHWERE TRV,

ZEfEREA A VIERAEEE LTRSS THEH, ARE, MABLOFHICERTLF—y D% L
W I NF MO RAIBIEICESNTE Y, ZN05 OMZED 5 DR RO M IZREMABE L 5.
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A7) ==V T
9. HEDX V-V JRERUVFETIE, BHNREEH, NEOA LAY EREX Y —=2 F13
EY{EEh#iw (LOEA)

A YA YEVEOBEREBIEIAETH S, LrLA v 2 VIEPEO IR /NEAE ZICK & 2 O0E Y
A7 TAT 4 = VEFHFosTWAHIEIEHETHY, NEDOA ¥ 2 VEBEIZERO G Y 2 7 %53
THERDNEY, ZOZLEFAZ )=V IR R DHE/NBORIBICEIEND L L EREYT S
B, EARAZ ) =7 Tur g ATHEE 2 HEITIERMYE, SR, BEE FLCEBCRHAET
ELMEED DL THD. BRIOY} VTN EBBEE T LR OPH 5 J75E130 4 DM BV CHEMET,
Rf, BHOZOICERN TR, BIREE T, ZEEEA 220 Vi34 Y2 VRSO WCEIRT
ELHETRY, ZLTR—MAEO—H2E)REZECHNETLEI LI LORKELE 252, H—DEH
TEHA YA YWEMEZ 2L T, M Rik BRUBEBCHOEEZ S T LERDH L. #
i, A 2 VRBED R 7 ) — = 2 B & AT /NEOBREE TIRIES/L S kv, BUZIEEO
FAETHREANDOMAZ TN, BERA VR VLAV OMEDLBER LICA YA VRSP SET 5.

INRA 2 VIEBE D) X2 7 7 7 7 — O FHl

10. MEDA ) CEFHICEIET 2 2 DORVEELEYFNFGEIRIEEEEFYETHS (LOEA)
Kex e o COMERST TIARTAVH, CANRZ Y, UL VvFA4TY, #LCTVT
DARE T = I FARDRIZ SRS YA VREZEEPBENZ EDIRENEDD. LPRREDA ¥ A
VEPUEEA YR YHIET MR D AARME T AR L, FRICEA A VIE, BRI S DA YA
VWBEMOFER, LA AN I T IV ADKT E S TWBED D,

BRIITIEA v A VEREZHEE~25~50% & T L, BEMISERT S EEET Y. BENcoES
A YA VMBEINET 7Y AR T AV S B LT Ry 7 OFETIHEWTREME DD ), BEE TS
W T2D DY A7 &L i b,

11, BBiE, 45 (SRS AR DN, Z L TIE7 L a— JLESEERT nonalcoholic fatty liver disease (NAFLD)
$NBOA XY EFHICEHET 5 (LOE A)

MG LA > A ) VIEPEOR D EREROBWIHEBAEHFAWERNTH L. 1 v A VRIS
(BMD) RRMEDI=E & HAHBE L, EMHEFERIEFEREZ L DA V2 VRSV, kg E 4 >~
A YHEPUEE OBMR LML LT, BEEFEOEHNBIRARROBINE A v 2 ) VEZHET a4
YR T UREAEICBEE S 5%, B ORI e & OBRFIERRIT LS R A v R VI
ETICHBEE L T 5%

75 ¥ T ERM o 7258 T NAFLD 28R B L VKRS A Y A ) VIKPUE L BES 2 Z LR &R T»
B3 A4 A VS E NAFLD OMARIE—EBIIESBIEONEIC L 5 L Bbh s,

KBRPGKIEB R EDFTA TAZANOERE A VA ) VESEOBRITNETIR L o T,

BHEFEER LY, BWMzE A0 —EBIGAEZA R JEREREA v 2 VIRE & BET 5. BB
FE T REWTAT 78 C 1 AR B HURECE AT ¥ R ) V&SR i D22 & B 2 W R4
% 635).

FIREH DA ¥ A VIRZWEA~ORENL, REREOZLE ML LT, HEmd kb,

12. % ZEFABPEE®REE Polycystic ovary syndrome (PCOS) (&, FEEEFIHIL T, MNETOIZXYU >
BHiMsH¥ETH5 (LOEB)

PCOS ® BHEM %7 13 RE £ % impaired glucose tolerance (IGT) % T2D OV A 7 H5H 2 A EER A
YA YEBEERFOWEESH Y, HEOLA L VG TA Y2 VEZHOREN L ) HETH
B0 OO RETIRREFMEBOIKIZ, PCOS DELEMRIBEBETH ), 4 ¥ A ) ¥ LV oBgnss
HY, WA YA VMGELRIEB L O/ L3R T v Fa sy L ORRBEBRIMEHE BoTnE®®, L

—-385—



24-(24) AAU/NERARMERE #1158 815

LRSS, EFEVLSNCIER L REMMAEE 7 » Fu sy e AR & BEEd 5 LR
KN, EBA VA VIER AR LBRLEZELTWAY, 20k, BRREEEIBA VA VL
SRV EBSET B PCOS E OBEIZA R L L b —EBIIEIC X o TBIR SN DTN H 5.

13. BIEHLUHAMIEINES U EHRMEICHEEIEZELCTWS (LOEB)
WABAEROWRIZBNTA Y2 VEZUEB LI OSWOEH ORI ERNERISER L Tw
502 T2D OFRGEREZFHOMBE/NRIZA v 2) VIRBUESH Y, 4 YA VEEZEE DWORDINT ¥
ZNCREDRH B, B, HEOSZVBEEERIZOWTA YA VEZEORAKEZDOFENEA T
%%, PPARyIZBT 5 T2D OFMZERTH % Prol2Alaida—4 ¥ 7 VAR TIR LD A ¥ R VEZM
HEWI L LBE L TWBY.

14. a2 FO—ILOEONBEFHERBNOBRARZ S NEOIRE, 1> X CERE, $LTIGTOUYRY
%37 (LOE B) |

2B X ORIRIIZE D S IRFTHE RS (DM) % 723 IRFER %R gestational DM (GDM) % ¢ 7= 813
OF TS L OB EE DY A7 P2 LA o TwB ™. BAER/NS W F 72 3 EIRE I
KE VT LI LC/RRIE D) A 7 BRICREE T 2 (2L TRS CERHEFE LB 2%)Y, 7200
BLIGT/HERFED Y A 213 DM F 7213 GDM 2 FH - ZRBOEEREDOFITB VT L HWY. GDM
o ORI IEHTHHERE 2 Fo 2O IR X D KRIEHIZZ WY, L L Ih b ORI
RO E 72034 Y AU VIOV A2 77 7 5 —THEPIE I Ao Tniewn
IHRFORBFOE T K7L Vi, GDM OBREEICE ) PEDLLRVREIICL T, FORED/H
BB L AL YA YIEFEED Y A7 L b0nb Lkwn

15. HEHS SU/NBEOFEEM L ES H4EBAE B LU small-for-gestational-age (SGA) DFEHIC
BOTA LAY CERHEOY X %2#¥ (LOEB)
WEBOZEREEEININERLOTBEACBNTA Y AU YIEPERBEOM KDY A7 L BE§
BINZUTATOA ¥ 2 VIEPUCBRT 283 %2 T3 57, LaLiad»Es, ko f R >
IR 5 2 KM OB OV TGRS HR- TR Y, W20 TiARTEY (0~6
PR ELTBY, HOMETIE2~11meE LTWw5AEY,  SGA FLIB & i, 4 >~ AU Yikbulk, T2D
DY A 7K E OBEIZFLBI R OMKIBIEE OB & HF D AREBS N THE S 25799,

BIRERIZA A VIREEMET LTBY, ZNOA T CRifbe L CHR IR IC B3 5.

INBA VA AP O IR
16. 1> AU EHEINEOBERKIES LSO T2DOURY 777 42—ThHS5 (LOEB)

A4 A VIRPUEB X OB AR RER &I EES T2D OWRK O 2 KERTH 5%, REN THEk D%
LEEWIT — % TH AP, IGT OFEEFRIIEFHHREREOFREOIMAEFER LIRS &4 VA V5AE
BHHZLFICERBEINTVREY™, BODOFIRTIE, THEIFRBEDS YA VEZHIZI LD D
TH5HH MoMFIETid IGT OEHEE CIZIEFMHEE CREBEORE * FHoFHEIHL v 2 ¥
BEHMHETH 07229, LHALENFS, £ V2 VEFIMERIGT BL U T2D ~OMREZ T % 00w T
DOHEBIIT T — #121F & A E R, BEORERTIOFIZE T3 IGT ~ERE LT w2 JRiE 4 135tk B Al A
EERLTBY, 41 VA VEZHOKTOETCTHET 7.

17. AAYUEFHEEA 2R v o> FO—-LBLCORBY X VEFEEET S (LOEA)
HHETAATR)y 73y FU—LADERIZPPDLOLT, A VAU VI EES VA1) Y LRV
BAGBRIBEINV—TICBWT, AR v 23y Fu—AtBEETLLAHY A7 oEfk L HET

% 7)68)69)

—386—



P23 1 A 1 H 25-(25)

NRIZBITEA VA VBN EZDT 70— A LR E~OBRET EEAKNE L2052 v. E
DTRONBLETIE, HFEHTHOMA EEIREBALB L OEERA VA1) Y LRV EDREZ R LT
WA L L, IS FEHORIMREEICBIIAA YA YIHGORENL, &b A v A yHHk
DRRNEEZIZ BTN NA <~ — 0 — (BN EE S TBLOERL 2 F V)R E L,
—FHRT T —LEET T4 R A ML Y THLTTFARR7F VIR LB, L0y BEIkonT
RIBEXNRTWAE™,

B
18. BESLIVBRERVEIRERIRVCMDOA DA LEN UL TEEDI LAY RS HERET S
(LOE B)

BHEBHEIUIA 2 VESEISEEL, RIFEIURD A > 2 VESHEmE W) I &L AJME
SRR ASA A VIEZHRT E %5 W) OB RO —BE LR TH LY. LeLEds, £~
2N VM BT BRI OEIZOoWTO—BE L72a R 41 ORABIZE TR W IZE b o 7z, £ IR
% RET HIZET VA VR L 5™,

SRR ST EEESHE O BIBINE A v X)) VSR S OMRERD EBE L, JREAIUIERA YR v
RV 5, RSB A -GS X A BT SRR ARG IO W T W B™,

FEOEK I IA I v 70— FEFIIBIFLA VA VESHLEIDOWTIHBEACBIT2 XYV EHO
WREMILLTEBY, BATE—HLAZFRIEALN TR WD,

K543y ra—REERKEYEDELMEZD 505, KR EI/NEICB TS 4 2 V%
ZWICHET 2 L3 55 L T AR5 v, Bl E 72 IR B2 B L 72 FE 1BV T, K
B VA VIR EE QIR IR, L VR VEZHOWUESERERDIZL LD
», BEIZLLOD, TOMHFIZLLONPIEHLP TR

ANBIZBTAEIOY) —BDOAL VA VIRZEAORRERE LRI EAELRY L2 LS
WA TlEB A L RBEORERDB LA v A ) VESHEOYENALNS.

{RFE WA IE sibutramin B & O orlistat 1Z/DREB X OFEICBWTH 06SD DEERLZHEHI AL Y AU
BERE LR LAY,

19. EHHLV Ty PR ABA LAYV BESUHEZRERISLSVRERDEEHIAIULAA DI LE
AL THETS (LOEA)

A YA VEZHICB T 2 BE)OR) R EMEHRT 2 RREIIHRE LMRIIEEA LR

EIIEE 2 S OANEIE 7T 279 2 3MEEBATH S PSR D0 2 AMOR S TRERA A V2K
ETF AR A D 250, & 51T, EEFEMNAIERELL R LISHFHRZEE LY. BMEFEICBNT
T4 9 PRRAEA VAR VEEBEREICOWTE LAKEIEERA L) BEELRREIN D L WEEIDH
550,

EEIOHE B TOAL v A VIRZHEADOEE, Pl —= ¥ FIEREIC K o TR L 2288 2R FgE i %
W, ABEEHBIVCAMEL L IVAY VA ML -V ZORAEMFICE > TA YR VRS HRET
L) THLYY LaLiEAES, BEHOEEERICOWTOT42IEF v Aid k. BERREN A »
) VRIS B LR E T vy, BB, BEE LA YA VRESEMEIZE R O LAV
By, XimuAg Y2 MR YN U FBRE S 20 H D HEDY.

20. $TEEAFESEAAGEECSVTEAEENALN A AY LV EZMEHET S (LOEB)

R, EHB LOTHERLGbE T, Y A YEZUANOFRIGE—HE OADOYE L ) ML H
DT 2 LV REN T — 5 035 5", IBEERFICBT 2 @8H 0GB E & BB/ AIZDOWTO
5 ¥ AT AR LICHATA Y A Vs L 72w,

— 387~



26-(26) HADNRHZERMRE #115% 15

21, FEILEVWTAPRIVIVEA A U BSMHE%ET S (LOEB)

AFFRNVIVIET2D OFEBLIPPCOS DEFIZBNWTA YA VEZHZHETH I EIREINT
B, INOS0BRBIBWTHEERETFPERELELTATINERNVI VEEZERTAIEEESLLINEYY 2
VIR DA VA VP T2D IZBWT A PRLI VDAL VAR VIERSEEADREBIZ O W TR
ZF)%QI).

INBD T2D OFHIZBNTA MRV VOREWRTRIRIZA VA1) VERZHRE~NOBRER L L
TS > b a— Vv Efio THEPD SNZ?. L Lahs, MMoMETIIAEEEER L UCEFREN
NODBEICBWTRA PRIVI VeAR L DFMBICRIEND LW HEMEZ W L T 5,

A FARNV I VIZIGT OB PCOS TFICBWTA Y A VEZHRHEIIHEND L EIRENTY
%9, L2 L IGT @7 il PCOS LT IR R % 220 72%. PCOS DIEMLH 10 AL T Tid, 7V % 2
F flutamide- X MRV I VPERBEEED A VA ) VEEHEWELLT. IV I FBITAMEILI VO
WHDBA A VESZVEDINT A —F —~DBERKOFREBRLDIZEFHEERETL2OICLEEL SN
72E S THH®,

L Lah s, XA MRV VEAL 2R VPN ENOFERIIAR SN TR nZ L IFERTRET
HbHFNHIC, B, LTS rEN, HESTRRBRASLETH .

T
22. BHEAEH, IEIRVERRS, IERPORE SLUOBRORETRIGNMNEOEBES LT A > XU ViEHH
DERNODEHERELINETHS (LOEA)

JeRERIEE T 5T N TOERIZ TR HW~OBENEMTH 5.

INOOPTRO AWK TERLZY A2 7 7 7 & — I, EIRMERW, BHMREERR EERF O
@@ "(;s &) 5 99)“102).

23. BIRBERROEBH LA RV VERMOFRERIOSERFE L TARGESTEEZANL
TRETNZTHS. MAT, AL SORERBEIRAO A > XY VEHMFBHICH e D % 5 (LOE
B)

FAREE A V2 VIEFEOEHEOBEEIZOWTORRKY T — &3, L2 LUEME A v 2 Y
WL OMELEZ DL, BARBIIEETRETH 29,

JEiG & 4 > 20 VRO GBI D722, EEFRICEDN S BHEMNADOREIEA v R VR
NORRE LTHREE N T WS, SEfIIEIFBEROBEMI/NED A V2 v EZ AR T ICRE S 5.
EENEEAEEB L a L 27— VER, 7T2ARLRTHRD T, 9RO ¥ 2 ViRFE~ O]
HRh R %R L7219,

24. BEEAEEEMEFHOLODAATOTSLDGETOREY 27 Db BB H LUFERNE
DEAEED S NFMEShENETHS. 2 AU L ESHENOFRE L TOEFEHAOHNAREE
KEETH (LOEB)

R DLEER NG I AL v 2 ) VRS, AR OKRERINEE IR O A 2 )
YRR TICEE T 2%, JREE R BkBE N adiposity rebound 13 AT R K S DA BERED 1) A 7 DIKE
DENIRETH Y, TN XICTFHTETH LY,

A ¥ X VR A Y A RO 7200 HOMA 7% E ORI L 5 SRS ORI RICD
WTOF—F TS BREBIRETSETHY, [ VA VEREEORGNESEE BV E
BRBMAECL > TINSDOMRZAEH L T LEDFD 5.

fiih
:
—

DAY VFRABNRDA Y 2 YR E ERT LWL EEORINTIER LTB Y, ZEERKEA ~

—388—



R34 1 A1 H 27-(27)

AN Y ERHERA Y R VEEMEORHERICEA TS TH L. BITOA S ) —= v FREMER B kS
WTIE, BIZIERTH-TD, /NEA VA VPO 2 ) —= 0 R IEMLTE RV, LALEAED,
TS S AEEDORINICIBO SN ERETH Y, HHRICH L TIEGFEBEAADRSLENLERETH D,
= A MRV I MGBIENTIEBNCRERETH B, SBOMRIZUTOFMEHNETRETHD : 4
YA VEZMERDBWET S5 A YA VIR OR D B RAHEANA v —h—0FE ; F
LTA Y2 YHBEOFH B L OEBICB T 5 EEEEMNAL X OSEYREOT HOREOTEEECTH
5.

e e

1. Shin Amemiyia, Department of Pediatrics, Saitama Medical University, Saitama, Japan. 2. Silva Arslanian, Children’s
Hospital of Pittsburgh, University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania. 3. Gerald Berenson, Tulane Cen-
ter for Cardiovascular Health, New Orleans, Louisiana. 4. Sonia Caprio, Department of Pediatrics, Yale University School of
Medicine, NewHaven, Connecticut. 5. Marie-Aline Charles, INSERM, U780, IFR69, Villejuif and University Paris-Sud, Orsay,
France. 6. Francesco Chiarelli, Department of Pediatrics, University of Chieti, Chieti, Italy. 7. Stephen Cook, Department of
Pediatrics, Division of General Pediatrics, and Strong Children’s Research Center, University of Rochester School of Medi-
cine and Dentistry, Rochester, New York. 8. Wayne Cutfield, Liggins Institute, University of Auckland, Auckland, New Zea-
land. 9. Elizabeth Davis, Department of Endocrinology and Diabetes, Princess Margaret Hospital for Children, Perth, West-
ern Australia, Australia. 10. Larry Dolan, Department of Pediatrics, University of Cincinnati School of Medicine, Cincinnati
Children’s Hospital Medical Center, Cincinnati, Ohio. 11. Cé line Druet, INSERM, Unité 690, Hopital Robert Debré, Paris,
France. 12. David Dunger, Department of Pediatrics, University of Cambridge, Cambridge, United Kingdom. 13. Anne
Fagot- Campagna, Institut de Veille Sanitaire, Département des Maladies Chroniques et Traumatismes, Saint Maurice,
France. 14. Carl-Erik Flodmark, Department of Pediatrics, Childhood Obesity Unit, University Hospital, Malmé, Sweden. 15.
Earl Ford, Division of Adult and Community Health, National Center for Chronic Disease Prevention and Health Promotion,
Centers for Disease Control and Prevention, Atlanta, Georgia. 16. Jean-Francois Gautier, Department of Diabetes and Endo-
crinology, Saint-Louis University Hospital, AP-HP, and INSERM, Paris, France. 17. Elizabeth Goodman, Center for Child and
Adolescent Health Policy, MassGeneral Hospital for Children, Harvard Medical School, Boston, Massachusetts. 18. Michael
Goran, Department of Preventive Medicine, Keck School of Medicine, University of Southern California, Los Angeles, Cali-
fornia. 19. Morey Haymond, Department of Pediatrics, Division of Diabetes and Endocrinology, Texas Children’s Hospital,
Baylor College of Medicine, Houston, Texas. 20. Paul Hofman, Liggins Institute, University of Auckland, Auckland, New Zea-
land. 21. Anita Hokken-Koelega, Department of Pediatrics, Division of Endocrinology, Sophia Children’s Hospital, Erasmus
Medical Center, Rotterdam, The Netherlands. 22. Lourdes Ibanez, Endocrinology Unit, Hospital Sant Joan deDéu, Univer-
sity of Barcelona, 08950Esplugues, Barcelona, Spain. 23. SoJung Lee, Children’s Hospital of Pittsburgh, University of Pitts-
burgh Medical Center, Pittsburgh, Pennsylvania. 24. Claire Levy-Marchal, INSERM, Unité 690, Hopital Robert Debré, Paris,
France. 25. Claudio Maffeis, Regional Center for Juvenile Diabetes, University of Verona, Verona, Italy. 26. M. Loredana
Marcovecchio, Department of Pediatrics, University of Chieti, Chieti, Italy. 27. Veronica Mericq, Institute of Maternal and
Child Research, Faculty of Medicine, University of Chile, Santiago, Chile. 28. Boyd Metzger, Division of Endocrinology, Me-
tabolism and Molecular Medicine, Northwestern University Feinberg School of Medicine, Chicago, Illinois. 29. Svante Nor-
gren, Department of Pediatric Medicine, Karolinska University Hospital, Stockholm, Sweden. 30. Ken Ong, Medical Re-
search Council Epidemiology Unit, University of Cambridge, Cambridge, United Kingdom. 31. David Pettitt, Sansum Diabe-
tes Research Institute, Santa Barbara, California. 32. MaryRudolf, University of Leeds and Leeds PCT, Leeds, United King-
dom. 33. Jeffrey Schwimmer, Division of Gastroenterology, Hepatology, and Nutrition, Department of Pediatrics, University
of California, San Diego School of Medicine, San Diego, California. 34. Alan Sinaiko, Department of Pediatrics, University of
Minnesota, Minneapolis, Minnesota. 35. Julia Steinberger, Department of Pediatrics, University of Minnesota Medical School,
Minneapolis, Minnesota. 36. RamWeiss, Department of HumanMetabolism and Nutrition, Braun School of Public Health, He-

brew University School of Medicine, Jerusalem, Israel. 37. Chittaranjan ajnik, Diabetes Unit, KEM Hospital, Pune, India.

—389—



28-(28) HA/NBR ML #115% #1175

EINC

sEREE L ORIR Y DOFEH L : Prof. Francesco Chiarelli, M.D., Ph. D., Department of Pediatrics, University of Chieti, Via dei
Vestini, 5, Chieti 66013, Italy. E-mail : chiarelli@unich.it.

£:%k13— % Institut National de la Santéet de la Recherche Médicale (France) and Ipsen (France) 25D EF 7 J ~ MiZ
Lot

FIZAER © FEH 2B IE %W

WEREAL - WE M

B R BRI =R = A 38

B EERKRZNER

e-mail : shin-a@saitama-med.ac.jp

1)
2)
3)
4)
5)
6)
7)

8)
9)

10)

11)
12)

13)

14)

15)

16)
17)
18)
19)

20)

B

Reaven GM. Banting lecture 1988. Role of insulin resistance in human disease. Diabetes 1988 ; 37 : 1595—1607.

Ten S, Maclaren N. Insulin resistance syndrome in children. J Clin Endocrinol Metab 2004 ; 89 : 2526—2539.
American Diabetes Association. Clinical practice recommendation. Diabetes Care 2006 ; 26 : s1—s2.

DeFronzo RA. Pathogenesis of type 2 (non-insulin dependent) diabetes mellitus : a balanced overview. Diabetologia
1992 ; 35 : 389—397.

Ferrannini E, Natali A, Bell P, Cavallo-Perin P, Lalic N, Mingrone G. Insulin resistance and hypersecretion in obesity.
European Group for the Study of Insulin Resistance (EGIR). ] Clin Invest 1997 ; 100 : 1166—1173.

Hollenbeck C, Reaven GM. Variations in insulin-stimulated glucose uptake in healthy individuals with normal glucose
tolerance. J Clin Endocrinol Metab 1987 ; 64 : 1169—1173.

Sinaiko AR, Steinberger J, Moran A, Prineas R], Vessby B, Basu S, Tracy R, Jacobs Jr DR. Relation of body mass index
and insulin resistance to cardiovascular risk factors, inflammatory factors, and oxidative stress during adolescence.
Circulation 2005 ; 111 : 1985—1991.

Goran MI, Gower BA. Longitudinal study on pubertal insulin resistance. Diabetes 2001 ; 50 : 2444—2450.

Ferrannini E, Galvan AQ, Gastaldelli A, Camastra S, Sironi AM, Toschi E, Baldi S, Frascerra S, Monzani F, Antonelli
A, Nannipieri M, Mari A, Seghieri G, Natali A. Insulin : new roles for an ancient hormone. Eur J Clin Invest 1999 ;
29 1 842—852.

Schwartz B, Jacobs Jr DR, Moran A, Steinberger J, Hong CP, Sinaiko AR. Measurement of insulin sensitivity in chil-
dren : comparison between the euglycemic-hyperinsulinemic clamp and surrogate measures. Diabetes Care 2008 :
31 1 783—788.

Rasmussen-Torvik L], Pankow JS, Jacobs DR, Steffen LM, Moran AM, Steinberger ], Sinaiko AR. Heritability and ge-
netic correlations of insulin sensitivity measured by the euglycaemic clamp. Diabet Med 2007 ; 24 : 1286—1289.
Stumvoll M, Mitrakou A, Pimenta W, Jenssen T, Yki-Jarvinen H, Van Haeften T, Renn W, Gerich J. Use of the oral glu-
cose tolerance test to assess insulin release and insulin sensitivity. Diabetes Care 2000 ; 23 : 295—301.

Yeckel CW, Weiss R, Dziura J, Taksali SE, Dufour S, Burgert TS, Tamborlane WV, Caprio S. Validation of insulin sen-
sitivity indices from oral glucose tolerance test parameters in obese children and adolescents. ] Clin Endocrinol Metab
2004 ; 89 : 1096—1101.

Weiss R, Dziura J, Burgert TS, Tamborlane WV, Taksali SE, Yeckel CW, Allen K, Lopes M, Savoye M, Morrison ],
Sherwin RS, Caprio S. Obesity and the metabolic syndrome in children and adolescents. N Engl ] Med 2004 ; 350 :
2362—2374.

Sinha R, Fisch G, Teague B, Tamborlane WV, Banyas B, Allen K, Savoye M, Rieger V, Taksali S, Barbetta G, Sherwin
RS, Caprio S. Prevalence of impaired glucose tolerance among children and adolescents with marked obesity. N Engl J
Med 2002 ; 346 : 802—2810.

Ferrannini E, Mari A. How to measure insulin sensitivity. ] Hypertens 1998 ; 16 : 895—906.

Gungor N, Saad R, Janosky J, Arslanian S. Validation of surrogate estimates of insulin sensitivity and insulin secretion
in children and adolescents. ] Pediatr 2004 ; 144 : 47—>55.

Cutfield WS, Bergman RN, Menon RK, Sperling MA. The modified minimal model : application to measurement of in-
sulin sensitivity in children. J Clin Endocrinol Metab 1990 ; 70 : 1644—1650.

Huang TT, Johnson MS, Goran MI Development of a prediction equation for insulin sensitivity from anthropometry
and fasting insulin in prepubertal and early pubertal children. Diabetes Care 2002 ; 25 : 1203—1210.

Brandou F, Brun JF, Mercier J. Limited accuracy of surrogates of insulin resistance during puberty in obese and lean
children at risk for altered glucoregulation. J Clin Endocrinol Metab 2005 ; 90 : 761—767.

-390 —



FE234E 1 A1 H 29-(29)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

42)

Sinaiko AR, Steinberger J, Moran A, Hong CP, Prineas RJ, Jacobs Jr DR. Influence of insulin resistance and body mass
index at age 13 on systolic blood pressure, triglycerides, and high-density lipoprotein cholesterol at age 19. Hyperten-
sion 2006 ; 48 : 730—736.

Marcovina S, Bowsher RR, Miller WG, Staten M, Myers G, Caudill SP, Campbell SE, Steffes MW. Standardization of in-
sulin immunoassays : report of the American Diabetes Association Workgroup. Clin Chem 2007 : 53 : 711—716.
Bacha F, Saad R, Gungor N, Janosky J, Arslanian SA. Obesity, regional fat distribution, and syndrome X in obese black
versus white adolescents : race differential in diabetogenic and atherogenic risk factors. J Clin Endocrinol Metab
2003 ; 88 : 2534—2540.

Uwaifo GI, Nguyen TT, Keil MF, Russell DL, Nicholson JC, Bonat SH, McDuffie JR, Phd, Yanovski JA. Differences in
insulin secretion and sensitivity of Caucasian and African American prepubertal children. J Pediatr 2002 ; 140 : 673—
680.

Goran MI, Bergman RN, Cruz ML, Watanabe R. Insulin resistance and associated compensatory responses in African-
American and Hispanic children. Diabetes Care 2002 ; 25 : 2184—2190.

Arslanian SA, Saad R, Lewy V, Danadian K, Janosky J. Hyperinsulinemia in African-American children : decreased in-
sulin clearance and increased insulin secretion and its relationship to insulin sensitivity. Diabetes 2002 ; 51 : 3014—
3019.

Whincup PH, Gilg JA, Papacosta O, Seymour C, Miller GJ, Alberti KG, Cook DG. Early evidence of ethnic differences in
cardiovascular risk : cross sectional comparison of British South Asian and white children. BMJ 2002 ; 324 : 635.
Goran MI, Shaibi GQ, Weigensberg M]J, Davis JN, CruzML. Deterioration of insulin sensitivity and B-cell function in
overweight Hispanic children during pubertal transition : a longitudinal assessment. Int ] Pediatr Obes 2006 ; 1 : 139—145.
Saad RJ, Danadian K, Lewy V, Arslanian SA. Insulin resistance of puberty in African-American children : lack of a
compensatory increase in insulin secretion. Pediatr Diabetes 2002 ; 3 : 4—9.

Arslanian S, Suprasongsin C. Insulin sensitivity, lipids, and body composition in childhood : is “syndrome X" present? J
Clin Endocrinol Metab 1996 ; 81 : 1058—1062.

Bacha F, Saad R, Gungor N, Arslanian SA. Are obesity-related metabolic risk factors modulated by the degree of insu-
lin resistance in adolescents? Diabetes Care 2006 ; 29 @ 1599—1604.

Weiss R, Dufour S, Taksali SE, Tamborlane WV, Petersen KF, Bonadonna RC, Boselli L, Barbetta G, Allen K, Rife F,
Savoye M, Dziura J, Sherwin R, Shulman GI, Caprio S. Prediabetes in obese youth : a syndrome of impaired glucose
tolerance, severe insulin resistance, and altered myocellular and abdominal fat partitioning. Lancet 2003 ; 362 : 951—
957.

Deivanayagam S, Mohammed BS, Vitola BE, Naguib GH, Keshen TH, Kirk EP, Klein S. Nonalcoholic fatty liver disease
is associated with hepatic and skeletal muscle insulin resistance in overweight adolescents. Am J Clin Nutr 2008 ;
88 1 257—262.

Perseghin G, Bonfanti R, Magni S, Lattuada G, De Cobelli F, Canu T, Esposito A, Scifo P, Ntali G, Costantino F, Bosio L,
Ragogna F, Del Maschio A, Chiumello G, Luzi L. Insulin resistance and whole body energs} homeostasis in obese ado-
lescents with fatty liver disease. Am ] Physiol Endocrinol Metab 2006 ; 291 : E697—E703.

Weigensberg MJ, Ball GD, Shaibi GQ, Cruz ML, Gower BA, Goran ML Dietary fat intake and insulin resistance in
black and white children. Obes Res 2005 ; 13 : 1630—1637.

Arslanian SA, Lewy VD, Danadian K. Glucose intolerance in obese adolescents with polycystic ovary syndrome :
roles of insulin resistance and B-cell dysfunction and risk of cardiovascular disease. J Clin Endocrinol Metab 2001 :
86 : 66—71.

Silfen ME, Denburg MR, Manibo AM, Lobo RA, Jaffe R, Ferin M, Levine LS, Oberfield SE. Early endocrine, metabolic,
and sonographic characteristics of polycystic ovary syndrome (PCOS) : comparison between nonobese and obese
adolescents. J Clin Endocrinol Metab 2003 ; 88 : 4682—4688.

Ibafiez L, Potau N, Francois I, de Zegher F. Precocious pubarche, hyperinsulinism, and ovarian hyperandrogenism in
girls : relation to reduced fetal growth. J Clin Endocrinol Metab 1998 ; 83 : 3558—3562. '
Ibafiez L, Potau N, Zampolli M, Riqué S, Saenger P, Carrascosa A. Hyperinsulinemia and decreased insulin-like growth
factorbinding protein-1 arecommonfeatures in prepubertal and pubertal girls with a history of premature pubarche. J
Clin Endocrinol Metab 1997 ; 82 : 2283—2288.

Remsberg KE, Demerath EW, Schubert CM, Chumlea WC, Sun SS, Siervogel RM. Early menarche and the develop-
ment of cardiovascular disease risk factors in adolescent girls : the Fels Longitudinal Study. J Clin Endocrinol Metab
2005 ; 90 : 2718—2724.

Souren NY, Paulussen AD, Loos R], Gielen M, Beunen G, Fagard R, Derom C, Vlietinck R, Zeegers MP. Anthropome-
try, carbohydrate and lipid metabolism in the East Flanders Prospective Twin Survey : heritabilities. Diabetologia
2007 ; 50 : 2107—2116.

Poulsen P, Levin K, Petersen I, Christensen K, Beck-Nielsen H, Vaag A. Heritability of insulin secretion, peripheral and

-391-



30-(30) HA/RNERERMES #1168 H15

43)

44)

45)

46)

47)
48)
49)
50)
51)

52)

53)

54)

55)

56)

57)

58)
59)

60)
61)
62)

63)

64)

hepatic insulin action, and intracellular glucose partitioning in young and old Danish twins. Diabetes 2005 ; 54 : 275—
283.

Arslanian SA, Bacha F, Saad R, Gungor N. Family history of type 2 diabetes is associated with decreased insulin sensi-
tivity and an impaired balance between insulin sensitivity and insulin secretion in white youth. Diabetes Care 2005 ;
28 1 115—1109.

Goran MI, Bergman RN, Avila Q, Watkins M, Ball GD, Shaibi GQ, Weigensberg M], Cruz ML. Impaired glucose toler-
ance and reduced B-cell function in overweight Latino children with a positive family history for type 2 diabetes. J Clin
Endocrinol Metab 2004 ; 89 : 207—212.

Willer CJ, Speliotes EK, Loos R], Li S, Lindgren CM, Heid IM, Berndt SI, Elliott AL, Jackson AU, Lamina C, Lettre G,
Lim N, Lyon HN, McCarroll SA, Papadakis K, Qi L, Randall JC, Roccasecca RM, Sanna S, Scheet P, Weedon MN,
Wheeler E, Zhao JH, Jacobs LC, Prokopenko I, Soranzo N, Tanaka T, Timpson NJ, Almgren P, Bennett A, Bergman
RN, Bingham SA, Bonnycastle LL, Brown M, Burtt NP, Chines P, Coin L, Collins FS, Connell JM, et al. Six new loci as-
sociated with body mass index highlight a neuronal influence on body weight regulation. Nat Genet 2009 ; 41 : 25—34.
Buzzetti R, Petrone A, Caiazzo AM, Alemanno I, Zavarella S, Capizzi M, Mein CA, Osborn JA, Vania A, di Mario U.
PPAR-B2 Prol2Ala variant is associated with greater insulin sensitivity in childhood obesity. Pediatr Res 2005 ; 57 :
138—140.

Plagemann A, Kohlhoff R, Harder T, Rohde W, Dérner G. Overweight, obesity and impaired glucose tolerance in chil-
dren of mothers with diabetes during pregnancy. Diabetes Nutr Metab 1997 ; 10 : 116—119.

Boney CM, Verma A, Tucker R, Vohr BR. Metabolic syndrome in childhood : association with birth weight, maternal
obesity, and gestational diabetes mellitus. Pediatrics 2005 ; 115 : e290—e296.

Silverman BL, Metzger BE, Cho NH, Loeb CA. Impaired glucose tolerance in adolescent offspring of diabetic mothers.
Relationship to fetal hyperinsulinism. Diabetes Care 1995 ; 18 : 611—617.

Catalano PM, Thomas A, Huston-Presley L, Amini SB. Increased fetal adiposity : a very sensitive marker of abnormal
in utero development. Am J Obstet Gynecol 2003 ; 189 : 1698—1704.

Hillier TA, Pedula KL, Schmidt MM, Mullen JA, Charles MA, Pettitt D]. Childhood obesity and metabolic imprint-
ing : the ongoing effects of maternal hyperglycemia. Diabetes Care 2007 ; 30 : 2287—2292.

Mericq V, Ong KK, Bazaes R, Pefia V, Avila A, Salazar T, Soto N, Ifiguez G, Dunger DB. Longitudinal changes in insu-
lin sensitivity and secretion from birth to age three years in small- and appropriate-for-gestational-age children. Diabe-
tologia 2005 ; 48 : 2609—2614.

Finken M]J, Keijzer-Veen MG, Dekker FW, Frolich M, Hille ET, Romijn JA, Wit JM. Preterm birth and later insulin re-
sistance : effects of birth weight and postnatal growth in a population based longitudinal study from birth into adult
life. Diabetologia 2006 ; 49 : 478—485.

Sinaiko AR, Donahue RP, Jacobs Jr DR, Prineas R]. Relation of weight and rate of increase in weight during childhood
and adolescence to body size, blood pressure, fasting insulin, and lipids in young adults. The Minneapolis Children’s
Blood Pressure Study. Circulation 1999 ; 99 @ 1471—1476.

Eriksson JG, Forsén T, Tuomilehto J, Osmond C, Barker D]J. Early adiposity rebound in childhood and risk of type 2
diabetes in adult life. Diabetologia 2003 ; 46 : 190—194.

Ong KK, Petry CJ, Emmett PM, Sandhu MS, Kiess W, Hales CN, Ness AR, Dunger DB. Insulin sensitivity and secre-
tion in normal children related to size at birth, postnatal growth, and plasma insulin-like growth factor-I levels. Diabe-
tologia 2004 ; 47 : 1064—1070.

Leunissen RW, Kerkhof GF, Stijnen T, Hokken-Koelega A. Timing and tempo of first-year rapid growth in relation to
cardiovascular and metabolic risk profile in early adulthood. JAMA 2009 ; 301 : 2234—2242.

Barker DJ. The origins of the developmental origins theory. J Intern Med 2007 ; 261 : 412—417.

Jaquet D, Gaboriau A, Czernichow P, Levy-Marchal C. Insulin resistance early in adulthood in subjects born with in-
trauterine growth retardation. ] Clin Endocrinol Metab 2000 ; 85 : 1401—1406.

Ibaniez L, Ong K, Dunger DB, de Zegher F. Early development of adiposity and insulin resistance after catch-up
weight gain in smallfor- gestational-age children. J Clin Endocrinol Metab 2006 : 91 : 2153—2158.

Hofman PL, Regan F, Jackson WE, Jefferies C, Knight DB, Robinson EM, Cutfield WS. Premature birth and later insu-
lin resistance. N Engl ] Med 2004 : 351 : 2179—2186.

Gungor N, Bacha F, Saad R, Janosky ], Arslanian S. Youth type 2 diabetes : insulin resistance, p-cell failure, or both?
Diabetes Care 2005 ; 28 : 638—644.

Bacha F, Gungor N, Lee S, Arslanian SA. In vivo insulin sensitivity and secretion in obese youth : what are the differ-
ences between normal glucose tolerance, impaired glucose tolerance, and type 2 diabetes? Diabetes Care 2009 ; 32 :
100—105.

Weiss R, Caprio S, Trombetta M, Taksali SE, Tamborlane WV, Bonadonna R. B-Cell function across the spectrum of
glucose tolerance in obese youth. Diabetes 2005 ; 54 : 1735—1743.

-392—-



P23 L H 1 H 31-(31)

65)
66)

67)

68)
69)
70)

71)

72)
73)
74)
75)
76)
77)
78)
79)

80)

81)

82)

83)

84)

85)

86)

87)

83)

Weigensberg MJ, Ball GD, Shaibi GQ, Cruz ML, Goran ML Decreased B-cell function in overweight Latino children
with impaired fasting glucose. Diabetes Care 2005 ; 28 : 2519—2524.

Cali’ AM, Bonadonna RC, Trombetta M, Weiss R, Caprio S. Metabolic abnormalities underlying the different predia-
betic phenotypes in obese adolescents. J Clin Endocrinol Metab 2008 ; 93 : 1767—1773.

Cali AM, Man CD, Cobelli C, Dziura J, Seyal A, Shaw M, Allen K, Chen S, Caprio S. Primary defects in B-cell function
further exacerbated by worsening of insulin resistance mark the development of impaired glucose tolerance in obese
adolescents. Diabetes Care 2009 ; 32 : 456—461.

Lee S, Bacha F, Gungor N, Arslanian S. Comparison of different definitions of pediatric metabolic syndrome : relation
to abdominal adiposity, insulin resistance, adiponectin, and inflammatory biomarkers. ] Pediatr 2008 ; 152 : 177—184.
Ramachandran A, Snehalatha C, Yamuna A, Murugesan N, Narayan KM. Insulin resistance and clustering of cardi-
ometabolic risk factors in urban teenagers in southern India. Diabetes Care 2007 : 30 : 1828—1833.

Gungor N, Thompson T, Sutton-Tyrrell K, Janosky J, Arslanian S. Early signs of cardiovascular disease in youth with
obesity and type 2 diabetes. Diabetes Care 2005 ; 28 : 1219—1221.

Lee S, Gungor N, Bacha F, Arslanian S. Insulin resistance : link J Clin Endocrinol Metab, December 2010, 95(12) :
jecem. endojournals. org 9 to the components of the metabolic syndrome and biomarkers of endothelial dysfunction in
youth. Diabetes Care 2007 ; 30 : 2091—2097.

Sunehag AL, Toffolo G, Treuth MS, Butte NF, Cobelli C, Bier DM, Haymond MW. Effects of dietary macronutrient
content on glucose metabolism in children. J Clin Endocrinol Metab 2002 ; 87 : 5168—5178.

Galgani JE, Uauy RD, Aguirre CA, Diaz EO. Effect of the dietary fat quality on insulin sensitivity. Br ] Nutr 2008 ;
100 : 471—479.

Steffen LM, Jacobs Jr DR, Murtaugh MA, Moran A, Steinberger J, Hong CP, Sinaiko AR. Whole grain intake is associ-
ated with lower body mass and greater insulin sensitivity among adolescents. Am J Epidemiol 2003 ; 158 : 243—250.
Smith RN, Mann NJ, Braue A, Mékeldinen H, Varigos GA. A low-glycemic-load diet improves symptoms in acne vul-
garis patients : a randomized controlled trial. Am J Clin Nutr 2007 ; 86 : 107—115.

Ebbeling CB, Leidig MM, Sinclair KB, Hangen JP, Ludwig DS. A reduced-glycemic load diet in the treatment of adoles-
cent obesity. Arch Pediatr Adolesc Med 2003 ; 157 : 773—779.

Thomas DE, Elliott E], Baur L. Low glycaemic index or low glycaemic load diets for overweight and obesity. Cochrane
Database Syst Rev 2007 ; CD005105.

Berkowitz RI, Wadden TA, Tershakovec AM, Cronquist JL. Behavior therapy and sibutramine for the treatment of
adolescent obesity : a randomized controlled trial. JAMA 2003 ; 289 : 1805—1812.

McDuffie JR, Calis KA, Uwaifo GI, Sebring NG, Fallon EM, Hubbard VS, Yanovski JA. Three-month tolerability of
orlistat in adolescents with obesity-related comorbid conditions. Obes Res 2002 ; 10 : 642—650.

McDuffie JR, Calis KA, Uwaifo GI, Sebring NG, Fallon EM, Frazer TE, Van Hubbard S, Yanovski JA. Efficacy of orlis-
tat as an adjunct to behavioral treatment in overweight African American and Caucasian adolescents with obesity-
related co-morbid conditions. ] Pediatr Endocrinol Metab 2004 ; 17 : 307—319.

Carrel AL, Clark RR, Peterson SE, Nemeth BA, Sullivan J, Allen DB. Improvement of fitness, body composition, and in-
sulin sensitivity in overweight children in a school-based exercise program : a randomized, controlled study. Arch Pe-
diatr Adolesc Med 2005 ; 159 : 963—968.

Ferguson MA, Gutin B, Le NA, Karp W, Litaker M, Humphries M, Okuyama T, Riggs S, Owens S. Effects of exercise
training and its cessation on components of the insulin resistance syndrome in obese children. Int ] Obes Relat Metab
Disord 1999 : 23 : 889—895.

Balagopal P, George D, Patton N, Yarandi H, Roberts WL, Bayne E, Gidding S. Lifestyle-only intervention attenuates
the inflammatory state associated with obesity : a randomized controlled study in adolescents. ] Pediatr 2005 ; 146 :
342—348.

Allen DB, Nemeth BA, Clark RR, Peterson SE, Eickhoff J, Carrel AL. Fitness isastronger predictor of fasting insulin
levelsthanfatness in overweight male middle-school children. ] Pediatr 2007 ; 150 : 383—387.

Nassis GP, Papantakou K, Skenderi K, Triandafillopoulou M, Kavouras SA, Yannakoulia M, Chrousos GP, Sidossis LS.
Aerobic exercise training improves insulin sensitivity without changes in body weight, body fat, adiponectin, and in-
flammatory markers in overweight and obese girls. Metabolism 2005 ; 54 : 1472—1479.

Bell LM, Watts K, Siafarikas A, Thompson A, Ratnam N, Bulsara M, Finn J, O'Driscoll G, Green D], Jones TW, Davis
EA. Exercise alone reduces insulin resistance in obese children independently of changes in body composition. J Clin
Endocrinol Metab 2007 ; 92 : 4230—4235.

Savoye M, Shaw M, Dziura ], Tamborlane WV, Rose P, Guandalini C, Goldberg-Gell R, Burgert TS, Cali AM, Weiss R,
Caprio S. Effects of a weight management program on body composition and metabolic parameters in overweight
children : a randomized controlled trial. JAMA 2007 ; 297 : 2697—2704.

Park TG, Hong HR, Lee J, Kang HS. Lifestyle plus exercise intervention improves metabolic syndrome markers with-

-393-



32-(32) AANRRZAMRE B1155 #15

89)

90)

91)
92)
93)

94)

95)
96)

97)

98)
99)

100)

101)

102)

103)

104)

105)

out change in adiponectin in obese girls. Ann Nutr Metab 2007 ; 51 : 197—203.

Jones KL, Arslanian S, Peterokova VA, Park JS, Tomlinson M]. Effect of metformin in pediatric patients with type 2
diabetes : a randomized controlled trial. Diabetes Care 2002 ; 25 @ §9—94.

Arslanian SA, Lewy V, Danadian K, Saad R. Metformin therapy in obese adolescents with polycystic ovary syndrome
and impaired glucose tolerance : amelioration of exaggerated adrenal response to adrenocorticotropin with reduction
of insulinemia/insulin resistance. J Clin Endocrinol Metab 2002 ; 87 : 1555—1559.

Gungor N, Arslanian S. Pathophysiology of type 2 diabetes mellitus in children and adolescents : treatment implica-
tions. TreatEndocrinol 2002 ; 1 : 359—371.

Gottschalk M, Danne T, Vlajnic A, Cara JF. Glimepiride versus metformin as monotherapy in pediatric patients with
type 2 diabetes. Diabetes Care 2007 ; 30 : 790—794.

Rotteveel ], van Weissenbruch MM, Twisk JW, Delemarre-Van de Waal HA. Infant and childhood growth patterns, in-
sulin sensitivity, and blood pressure in prematurely born young adults. Pediatrics 2008 ; 122 : 313—321.

Bhargava SK, Sachdev HS, Fall CH, Osmond C, Lakshmy R, Barker D], Biswas SK, Ramji S, Prabhakaran D, Reddy
KS. Relation of serial changes in childhood body-mass index to impaired glucose tolerance in young adulthood. N Engl
J Med 2004 ; 350 : 865—3875.

Jago R, Wedderkopp N, Kristensen PL, Moller NC, Andersen LB, Cooper AR, Froberg K. Six-year change in youth
physical activity and effect on fasting insulin and HOMA-IR. Am ] Prev Med 2008 : 35 : 554—560.

Bridger T, MacDonald S, Baltzer F, Rodd C. Randomized placebo-controlled trial of metformin for adolescents with
polycystic ovary syndrome. Arch Pediatr Adolesc Med 2006 ; 160 : 241—246.

Ibafez L, Ong K, Ferrer A, Amin R, Dunger D, de Zegher F. Low-dose flutamide-metformin therapy reverses insulin
resistance and reduces fat mass in nonobese adolescents with ovarian hyperandrogenism. J Clin Endocrinol Metab
2003 ; 88 : 2600—2606.

Ibaniez L, de Zegher F. Low-dose flutamide-metformin therapy for hyperinsulinemic hyperandrogenism in non-obese
adolescents and women. Hum Reprod Update 2006 ; 12 : 243—252.

Plagemann A, Harder T, Kohlhoff R, Rohde W, Dérner G. Glucose tolerance and insulin secretion in children of moth-
ers with pregestational IDDM or gestational diabetes. Diabetologia 1997 ; 40 : 1094—1100.

Dabelea D, Hanson RL, Lindsay RS, Pettitt DJ, Imperatore G, Gabir MM, Roumain J, Bennett PH, Knowler WC. Intrau- -
terine exposure to diabetes conveys risks for type 2 diabetes and obesity : a study of discordant sibships. Diabetes
2000 ; 49 : 2208—2211.

Oken E, Levitan EB, Gillman MW. Maternal smoking during pregnancy and child overweight : systematic review and
meta-analysis. Int ] Obes (Lond) 2008 ; 32 : 201—210.

Kinra S, Rameshwar Sarma KV, Ghafoorunissa, Mendu VV, Ravikumar R, Mohan V, Wilkinson IB, Cockcroft JR,
Davey Smith G, Ben-Shlomo Y. Effect of integration of supplemental nutrition with public health programmes in preg-
nancy and early childhood on cardiovascular risk in rural Indian adolescents : long term follow-up of Hyderabad nu-
trition trial. BM]J 2008 ; 337 : a605.

Harder T, Bergmann R, Kallischnigg G, Plagemann A. Duration of breastfeeding and risk of overweight : a meta-
analysis. Am ] Epidemiol 2005 ; 162 : 397—403.

Koletzko B, von Kries R, Closa R, Monasterolo RC, Escribano J, Subias JE, Scaglioni S, Giovannini M, Beyer J, Demmel-
mair H, Anton B, Gruszfeld D, Dobrzanska A, Sengier A, Langhendries JP, Rolland Cachera MF, Grote V. Can infant
feeding choices modulate later obesity risk? Am J Clin Nutr 2009 ; 89 : 15025—1508S.

Kaitosaari T, Ronnemaa T, Viikari J, Raitakari O, Arffman M, Marniemi ], Kallio K, Pahkala K, Jokinen E, Simell O.
Lowsaturated fat dietary counseling starting in infancy improves insulin sensitivity in 9-year-old healthy children :
the Special Turku Coronary Risk Factor Intervention Project for Children (STRIP) study. Diabetes Care 2006 : 29 :
781—785.

-394 -



| B wrecaEy

Wolfram JEBERE

~HD 3 2
BARICEY, SRk

DMK RREE BRI FIE MR 5

2V MELREE DT BRI MBI R 28

Wolfram fEIREEE, 19384E(C, RIEMEDOBEREDIERM (diabetes mellitus) & HHREEHM (optic atrophy)
EEHTBEERELTHOTHSESNI . 0%, REE (diabetes insipidus) PRSI (deafness) %
SHLPTOIENREEN, B 4% (diabetes insipidus, diabetes mellitus, optic atrophy, deafness)
§ DFFMF% & > T DIDMOAD syndrome EHIEIN TS, 1998 4F(C Wolfram FEEEROREBE LT [WFS1E
BT PEESh, SBICEHBERRORREEI R CES TR TETOS, TITR, WolframfE
BEBHORKOBFEPWEFSLEGFICDVWT, INETORES, SEONRAEBEEA THESRTS.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Wolfram JEE#E (WFS) X, ®HEGHMEICHSEYEE
L, HEBIEDOA VA VRFEERRR & B2
EBETE, WEPITIEIS ~SHMTRIET AL VR V45
WAL DMERBAMFIEIRE Y, BN CTHMESE
W, REE, MEZESH RN - PEERE &7,
Wolfram SEW%HE % W %720 ® minimal criteria I3 %
ERFE ORI & FARE RO THY, BEOLE
BHITHER & AR A E LT HORBRZRAIL, &
EFRMEHEAGDETBH LTVA.

EETORIMICEZE, NEBCITER6R (438
~ 168%) THRBAIRET S, Wolfram SEBEECA LD I

50 @ ATIERIE 2011/4 Vol.3 Nod

RFOBEEE, 4 VAV FUBOETICEAb0THS, BE
DEBIBTIINE § ORI I ARG shTtwa Y,
% { DBITA VR VIR LTI L 5%, BRB IR RE
bz o TROETHBESHTOLENLPEFEL, 20
BANTIEA YA VMR T AR RIS L, 28k
AVI) REFRBICESRCEE DS, FARERIITE
BEILR (ER6E~ 19/%) OREL, BhETLagER
WhELT, SARERIETETHY, [ HETTOEE
BEF LD, WATTEHERI4RR (EH3 » B~ 408) ©
73 %D BECHRERBEE AT A, T2 EYE
16 (5~ 39i%) T62 D BE AL, BE MM E 725,
TOMITIRBERE D0, WAEERD 40 THE
5. FAARERER G DR E B ST R AR, Ak
AHEREE, TAPAZME, WHREELY, EREEETHS.
BEOWEYCE, BHEEROBREE YN OBE LY B
{, FHERISRTRETLLME SN TS, - MRIF
RCil, ChECiclE Shoni K, M, R sk
PSHC, T2 FLAIREHETHBHNC — L FE SR B IR
g ERE, WEOREBRIEEEROTO5. _
BRI, BARSERUAOIEEZ ST E MR

-39 -



@ Wolfram JEfRHE

PN — REE

10

ey
.

0 5 10 15 20 25 30 35 40 45 50(&)

i

(%) —— TR
50 --or R (HOME)
— R
aof —— BAREER
— RBRE
3 o} £y —— E R

Wolfram EERRBEOBEERERS JUESRRORESR
(XK 18)
SRl Barret 5 2 LU HBE ANARMHRREROREERETT.

BHUCX Y BAus-0, BIEBRIZSEETHS. FEHHEMITI0
B (258~ 498%) THBH. FEEIZ30 ~ 405 TRET D I
ML A IHR SR BRICL B L% 0D,

Wolfram FE{RBE DR

------------------------------------------------------------

Wolfram SEBER X 2 AW R BRI ShTuwhk
v, BRI LT VA VIR AT, RBEICH L
TRETRAES VY DEE P ThNG, ZO4M0, SHERERP
XEFEEETTY, BEQOLom L% Bigd. S LEHRK
FERE B 55720, BN LR AN 2 B2 2 E)5h 5.

WFS1 Si5FOEE e

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

1998 4F{C Wolfram fEEH D R Rt {5 F & LT WESL
BEFHAESNEY. WFSLEET 3 4% o 4600
(4p16.1) WAL, 33 kbplohiz2 80D FY VICk
DHRENG, 2RV VICHIBaFYIHY, £8x
FOVORDYITRIEIFVAEFELELTYS (gEEs). o
DILHEZIFV PR L EL, WEFEWTHS WEFSI
FEHH (DT, WFSL) 68 %% a—FLTwWA. BT
TICE RO Wolfram FEREF BE TEENFAE ShTWwS
(H2). BROKSBEBATFY Y THSHELEYY
CHEEL, ZROMFEIZIALVATR, FUer A B8],

WA REERLZESIEICHZY, hot spot % founder
effect (BUAHRIF) 2R T2 LBOERIIFEE LRV,
v b WFSI ¢cDNA #* 5 48 115 WFS1 13 89018
TIJBEIYVHREh, 5FEIZ1003 kDaTHh oY,
WESL OREEHH Sk 7o - M, BHiF—s~—2
OBWFETHHAEEZFOBEBIEHEE Lo 1205, Z0#%
YayYay L, nN¥Ih, 77 CHRALEHOZERN
FZENTwaE, LiL, ChoDBiRyThd B LT
&V, WESLIZ/MEAIC L5 BERBR oREA T
550, MAT, BT Y52 K (T, 7 K8)
BRI TIEA VA VWD BEICHFETHILH
B DA 0 TeB D, JHVIRFTCIL, #4537 kb®
B— OISR B O RER SIS, L
B - B TORBSL o M TORIIIEY
DHON, B RBICHENICREL, SouEmics
BUdRbNaholz, TSRk T, 1R (CAD),
WU, RAkhs X UFLRE B ISR O RBESROSNS,
O, BREBRAMEES 2B BRSO,

Wolfram EEEEDOEGRM S

............................ I ERBEEISTREIPAIERENIIIRIVROICERIO RS

Wolfram SEARTE O MRS BME D s ShCw 3. Bl
Shanti BlE, INFYDARRIZBWTE 2O Wolfram i
BRERET WES20 4Bt B (1022.24) CHET
BILERLED. WFSSRETERICL S Wolfram Ji
BB B OB R AEE RS STV 5 Wolfram i

Vol.3 No4 2011/4 ATINERE @ 51

-396—



B B3 mmmems o mimT

f ooy coporay

inS344AFF
o del453fs/tera75 GeiBa3fe/ter040
ins142fs/ter250 12968 o
Y302X del508fs/ter540
L303P del508YVYLL
Q136X E169K :/r‘zggg
L432R
E273X G437R del517fs/ter521 P724L
Q266X M518V G736S
N1888 ins419L
I { I I G576S {

J W648X
Q366X
Q667X
AccG->A Q226X Q520X GEE8X
del350F
) Y669C
del200fs/ter285 delasaF ins502 CE90R Q819X
erTmIser ins483fs/ter544 | P504L gy
E752X
del460 del567LF  G760R
wa7ex
del812fs/ter861
del538fs/ter537 R818C

GEEE WFS1 BIETOE L Wolfram ERREE TRREWEER (R4

WFSTEEFE 8 DDIXV LUK EhS, 81 IXV BERRERTHS. AXATRE SN TR ERECRLE.

TERELERLY, RREDEHI L, —J ol
PO B X OB DB S LS D,

FRR B IC WolframIE B L B S BEDS b,
WFSIEETERIZEZ DR, MEIRL o TRELZLPY
60~ 95 %TH5. PR [EHERE] THHZLEER
LTTI5REAT OFE | & [HAREEH | & B dEHe & U723k
EOIEHT Tid, WFSLEETFERICE 5 Wolfram SEHEEEHS
095 %ThH o722, HRNTOMI T, BIZTIH
P HETH o 7z Wolfram FERFE22EHI DS B, BEE T
WESIEH{ATICER D FE EN7-0id 1451 (636 %) Th - 7=

HHEE WFS1 &IEF

Treevanevee tsnasacsnes serrevresrany averansarsns esvrrasen [T R

Wolfram JEMRIF DO BE O 62 %% WhHREEZ ST
%%, Ohata blid, WFSIHHEFDERIZE S Wolfram i
BREDOF RPN C, WESLEHEFERZAFUTETS
FrYTRBVTRBOEHNS VI L2 ELRY. 2

52 ® ATIHERAE 2011/4 Vol.3 No.4

D, WFSIBRTFOERME RO EEERELZRTE
BB E IR W (low-frequency sensorineural hearing
loss ; LFSNHL) ORE & %52 & H|E s nk,

LFSNHL D BE CTRIZE SN/-ZERIZFEIZ, WFSIOHVE
FUNEKBIEARM DI ALV ALER THS. Wolfram
EGEREOFRK L2528 E LFSNHL 02RO M WFS1
BEEIC S 2 2 AR TN ER YD BONE D, BIRGE.

WFS1&EF/ v IT7 78T IR

''''''''''' LR Y Y R R R R R TR

WEFS1 OBREMIT B L U Wolfram IEERORE A=
AL R ORI, WESIBETF /v 279 beoA %4k
WLEYW, Wil TR 16 MR, LR EoEE
THELVELEZEL, ETEOK Mo E L4
YA Y GWDETFTPIALN: (BEER - a=rm). R
& RE LI S6 RO WEsI ™ =y A0y KB TIEE
L B OB 2o MIB OB i, ok

—397 -




Volfram JEFEI

LA o [(129XB6) xB6] F2 Wfs1~"<J7A
(mg/db) o BEUHGEHNYITS U REFOBERTIA
700 ¢
600} © ° g
o
500}
5 g ¢
g} 400 ~ o o F4]
| 300 2 o
% 200 86 gg g g °
- @
100} §§ gg gg gé §§ % 8 2’;§
% 10 20 30 20
85

5} & B6 WSR2
(me/dD o BUBRRY 95y FERDBERTIA
700

600}
@ 500 F

Y
w b
[ BN o]
o O
1 i

P

i)

fer e
G

L

0 2 0(Jm)

ETER WFS1 0T/ v 27 b7 AOBERSIGE (TR 11)
A [(129 % B6) X B6] F2 Wfs1™/"% %,/ B:B6 Wis1/ "9

SR |

TRy

B6/8w

B6/36w

[(129xB6) xXB6] F2/24w

WFS1B{ETF/ v 077 MY ATOETHROM B HRORS Otk 11)

AURYL %G, ThHTEFTHRELTVNS,

B: 8MBIBO Wis1 ™/ "= (B6) DS RSB T a filarhRIICEA L, BSRBROMEOIL AFASNS. D 36181
TRESRBEOIEAE L HIC SMBRROBI FEHORS, ~/F: [(129XB6) X B6] F2 Wis1 ™/~ w3 (2458i5) Tl S
BOBVIEEBICHEETHY, BMIRBRELAE alllathdohad. XFy—W—=10 um

BN ADMBRMNY 7 759V FIZk o THE SR,
129Sv (129) & B57BL/6] (B6) DA TY v FDSv o7
Sy FEFED [(129 x B6) x B6] F2 Wisl "9 AT
BERDOE D RREME R L2 (K3-A), B6wIRL5
ENyZ770xTBILIZEDEB6DNNy I I FE
HoOB6 Wisl <Y ATIE, 36:HITOBRETIY S
22 B IAE % 7R & %o 72 ([ 3-B).

L, CONyr799 s Faefpofidgch ETEoK
BRI 2\ FHB AR 227, TR
REOTEIWSITHS, WAMRB T4 VAU ¥ 5

PHEESH, WHECEHE LR LAPRDOON:. F7-, 8
JARLARE I S KBPIOMENENT (o MIEPKS KB
DOFRRE[IZALND L H12%5), W LHIIIT AR & ik
LTHISMTRA LTL % (H4-B). 36 EE TS KBD
MEOTNE W FHROBP I EHIZHE LS (W4D).

ChOHDOBEIE, WFS12Y g MIRLE DR B DR
BRETIEERLTOS, —F, [(129xB6) x B6) F2
Wisl 7~ =X TidE HIT WESL O#ERE 2 58§ 2 Ko
HFFIFEL, IVBWRBABEZRTLL)Cho72LE
ZAoh5, WRSIORERZE 259 2 CHIREVWMR THS,

Vol.3 No.4 2011/4 ATIHIRT @ 53

—398 -



