31

RIEKREE %#83% %57’3‘“]
B = B 349~355 L 25 4F10H

75g 7 Ko R REE AW R L T ERRFERZEIRE 5 F4ED
i HEER 12 DWW T DORES

"WREEXTEMNRZEFHAMNE (B2)
REZLTEMKREATRER V& —HERA - AR

TvEH Y aA FHH R ME O 703

[ S ¥e S A

Yara vFHY Y 2o

yye Y XA A Ax ‘
F I EE - KB T - B £
(%H FH2548H13H)

Glucose Metabolism According to the 75-g Oral Glucose Tolerance Test in Fifth-year Students
of Tokyo Women’s Medical University
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Junko OYA' and Yasuko UCHIGATA'
1Department of Medicine I1I, Tokyo Women's Medical University School of Medicine
2Department of Diabetes, Endocrine and Metabolic Diseases, Tokyo Women’s Medical University Yachiyo Medical Center

We retrospectively evaluated 816 fifth-year female students of our university who underwent the 75-g oral
glucose tolerance test and HbA,. assessment between September 2003 and February 2012. Students were classi-
fied according to the World Health Organization and Japan Diabetes Society criteria. Blood glucose levels, im-
munoreactive insulin (IR]) levels, homeostasis model assessment-R (HOMA-R), HOMA-B, and the insulinogenic in-
dex (I) were determined. None of the students had diabetes, but 42 (5.1%) had pre-diabetes: 3 had impaired fast-
ing glucose (IFG) (fasting plasma glucose [FPG], 110-125 mg/dL) and 39 had impaired glucose tolerance (IGT) (2-h
plasma glucose [PG], 140-199 mg/dL). Fifty-three students had high-HbA,. (HbA:. 5.7-64%). Insulin secretion
peaked at 120 and 30 min in the IGT and other groups, respectively. The mean IRI level was higher in the iso-
lated IFG (FPG, 110-125 mg/dL; 2-h PG, <140 mg/dL; HbA., <5.7%) and IGT (at 120 min) groups than in the nor-
mal glucose tolerance (NGT) group (FPG, <110 mg/dL; 2-h PG, <140 mg/dL). Of mean HbA,, HOMA-R, HOMA-
B, and II in the 4 groups, only HOMA-R and HOMA-B were higher in the isolated IFG group than in the NGT
group. In conclusion, none of the students had diabetes, but 5.1% had pre-diabetes in 816 fifth-year female stu-
dents of our university.
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B 7i7eRER (oral glucose tolerance test : OGTT)
TEINTBHT, THEREO IR I Z2IE Iy MAEE (fast-
ing plasma glucose : FPG) & HbA,, DA TIThHN T
w7z,

AETIEMEE 0 EITHY, FEORBEZ O—
RELTHESFEOEELBIIH L T75g0GTT
RERE HEAT L C& 72, FRISEEIZ HbALDED &
bETHZELTBY, HEEFOMPET T 74 V%
BHOPICT A0, KF—F 2T AZ LITE
BRWEE DN SETE LT, 20083 F 5 5 2012
FEETOIEMICHIT LF72 75g0GTT, HbA. D
BETF ORI 7T — & T L, ARFEEZE 5 FEOW
EREEOEBERET AL L L.

WRELUVHE

1. WR

R, 2003 4F 9 H~2012 4 2 BICEREL T ER
RFEFIE 5 FAEORBARAAEER BV T,
75g0GTT A% T -7 842 % CThHbB. DI b, &
farar, B 30 H-E, B 60 48, BT 120 5 fED
MAEE & A >~ 2 Vi (immunoreactive in-
sulin : IRT) Z%M L CW-EH 817481, HbA,
BEMDEML T2 FIX86HTHY, 2hbd
816 B EMBHTOXMR L L7z,

FRAT X R % HAWE R ¥4 (Japan Diabetes So-
ciety : JDS) 3 & Uit SRARMEBERS (World Health Or-
ganization : WHO)" DO Z W #EIZIB-> TEFTUT
D X I U7, FPG 2 T normal fasting glu-
cose (NFG) #! : FPG<110mg/dL, impaired fasting
glucose (IFG) & : FPG 110~125mg/dL, FPG-HER
#8 : FPG=126mg/dL, OGTT 2 W[ M bEfE (2-h
PG) ##:C normal glucose tolerance (NGT) # : 2-h
PG<140mg/dL, impaired glucose tolerance (IGT)
# : 2-h PG 140~199mg/dL, 2-h PGHE/RFEHRL : 2-h
PG=200mg/dL. HbA, ¥ Tid normal HbA, &
HbA<5.7%, pre-DM-HbA.. % : HbA.\ 5.7~64%,
HbA,~$ERHH : HbA1.=65%.

VTN OB EIC BT D HRE OF ITHERR
BRHEELBH» o 2720, & Otk Normal # :
FPG<110mg/dL & 2-h PG<140mg/dL & HbA,.<
5.7%, IGT # : FPG<110mg/dL & 2-h PG 140~199
mg/dL, isolated-IFG # : FPG 110~125mg/dL &
2-h PG<140 & HbA,.<57%, high-HbA, & : 2-h
PG<140mg/dL & HbA\.57~64% & 4 B 5 TV I
S L7z, 2B, pre-DM !, high-HbA, BIIARE T
FEEERTARHRE LTEE L.

2. Hi&

I 4% i 1% 2003~2011 4F 4 H 29 H 121X, GA1160
BRHAE (7—7 LI HAat, 5 v, GA
1160 (7—2 LA #kA&tt, 2H) CTEMBEEIC TN
E L, 201144 A 30 B DLRE 1 GALL71 & H &K
(7 =27 LA BRSAE, 5k 2 vy, GALIT1(7 —
7 VA A&, B TEBIEICTRE L. IRI
12 2003~20094E 7 H 7 BICiX, =7 Wv— v AAFEA
YAV Y (BYaFATT AT 4y 7 kRE&R,
BE) #Hv, €Ya5-7FVT47A (Bva
FATT AT 4 v 7 kA&Ht, ®x) TELCIA
TS THIZEL, 2009487 A 8 HUAREIZ WV ISV R T
LA ML v2Y Y (BELEAHkt&tt, 55 %
Hw, VISV AT VA M I(EL L EFHRRAEH,
HIK) T CLEIA I THISE L7z, HbA. X 2003~
201041 A 13 HiZix HASI60 BLHRAE (7—27 L
4 ¥4t 5ER) 2V, HA8160 (7—2 LA #k
&tk HAR) T high performance liquid chroma-
tography #% HVWCHIE L, 201041 A 14 HLIRE
(X HA8180 HAHRE (7 — 7 LA BR A&, H#) %
v, HA8180(7 — 7 L A #kX&4t, H#B) T HPLC
EExHVTHlE L.

AWFFETld HbA I T o E X % v T JDS
fEE 2> & NGSPEIZHERF L A-MEZ (M L /2. NGSP
flE (%) =102x]DSHE (%) +0.25%". homeostasis
model assessment-R (HHOMA-R), homeostasis model
assessment-B (HOMA-B), insulinogenic index 3%
NENUTOADP LB EMEH L 22" HOMAR=%
JEEF IRT (WU/mL) X FPG (mg/dL) + 405, HOMA-B
=360 x ZEfK} TRT (wU/mL)/(FPG (mg/dL)-63),
insulinogenic index = A ML 7 IRT (30 41 — 0 %~ i&)
(WU/mL)/ Al¥EfE (30 53-8 ~ 0 53+4) (mg/dL).

3. ¥EtEEth

KiitpEfeREE S 7T OEEEH L2, —k
BAOBONEHCTH T I BCIBEE (Bl 30
S, 60 43iE, 120 7-E), IRI (FifE, 30 2-1E, 60
5318, 120 %), HOMA-R, HOMA-B, insulinogenic
index DX¥IHME % LB L 72, OGTT OFRIMLEFHILZ,
MAEE & HbA, OEAMBEIRE BEAREREE TV E A
THRETL 72

f# M7 1% Statistical Package for Social Sciences
(SPSS) for Windows (version 17.0, Chicago, IL,
USA) # VT, p<005 # At EBREDH Y
L7

RIFNT L, BHEXTFERRZOREFERZEZD
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Table 1 Distribution of medical students according to fasting plasma
glucose, 2-hour plasma glucose, and HbAj. levels

2-h PG (mg/dL)

HbAice (%) Overall
<140 140-199

<110 724 37 761

<57 FPG (mg/dL)  110-125 2 0 2
Overall 726 37 763
<110 50 2 52

57-64 FPG (mgsdL)  110-125 1 0 1
Overall 51 2 53

KB BT o 605 CL -2 &R
= B 75g OGTT DRI fE O -4 MHE{E % Normal £ &k

1. Bh3EATIVICET22EONE
Table 1 13N FTYTEDADHAZRL .
FPG #:#, 2-h PG ##, HbA KEDOWT O
BWTHERRMZRTEEIN o/, L
L 300 ETEREROR 2 RTHE T 11.3% (92/
816) TOGTT A¥ETOREAMIE51% FHEL TV
7o, 3OOBERFEHOLELERL T THIIV
drolz. FPG 2 #0 IFG #i 04% (3/816), 2-h
PG ¥ 0 IGT 1% 48% (39/816), HbA.ZHED
pre-DM %1% 65% (53/816) Th-o72. %72, FPG
HEDIFGE L 2hPCHEED IGTHEZHbE DD
IFG+IGT #ix 0% (0%) THho7:. HbALZEET
pre-DM B % /;R$HDFIZ1E 75g OGTT THFHEI
OIEZHTHHE42%F 34 (71%) LrEIhT
BOT, ThFhOFHMEMEILIGT 2 T04 81
mg/dL, 304 167mg/dL, 60 %> 128mg/dL, 120
4 144mg/dL T& - 72. IFG BTk 0 4 110mg/dL,
30 43 135mg/dL, 60 4 127mg/dL, 120 4> 129mg/dL
Tho7.

2. BITEBFRIR(C & - MFE(E & HbA:. DB
Mm¥% & HbA,. D H B2 B3 % pearson’s correla-
tion coefficient & OGTT HifE® 0.188 (p<0.001) T
RbEL, KWTI205E 0113 (p=0001), 30
AED 0.107 (p=0.002), 60 ED 0.078 (p=0.025)
BERLEr o7 WTROBHICBWTHIMmEL
HbA, \ZEEMER % 2o 7= (Fig. 1-A, B, C, D).
3. 75g OGTTEEDMPE@/ A S TITA > XY >4
BEIRE, HOMA-R, HOMA-B, insulinogenic index
Fig.2 # & % & Normal B! & high-HbA, B3 131Z
ML /- MipE /8% — %7~ L, Normal Z, high-
HbA B!, isolatedIFG ElIZ B #7#% 30 4T MLAE(E D
Y= &R L7 —7%, IGT BTk EIZ AR

~ % t isolated-IFG &! & high-HbA, B TiEHFE I
BIETH -7z (Table 2). BFj# 30 4, 60 55D
PEMEIE IGT 2Tl Normal B L Y HFEICHET, &
T % 120 43~ i ¥% 4 13 IGT 2 & high-HbA. B T &
Normal &# X ) FEICHIE, ¥ T MAEEIX Normal
BUZHATIGT &, high-HbA B THERICEMEL R
L7z (Table2).

Fig3%# &5 & A4 ¥ A1) ¥4 ik Normal &,
high-Hb A, BUIFEBL L 725/ 8 ¥ — | isolated-IFG
BIZZEER T I NOB I ) S EWA Y A Y5
ZRLTWE 4 YR V4o ¥ — 2 1E Normal
% high-HbA, B, isolated-IFGZ&! T X OGTT30
SEC, IGT B Tik OGTTI20 /HMETH - 7z.

75g OGTT B »F3 IRI % Normal #! & 7 LIAt
D 3ODETHE L1278, isolated-IFG & D HifE,
IGTEIOBAEME 120 7 ETEEEZRY, ZIRIIZ
IGT BICHEICE» o7 (Table 2).

3 HbA,, HOMA-R, HOMA-B, insulinogenic
index % 4 OD¥EAH 7 3) THE L7225, HOMA-R
7 B N2 HOMA-B & B isolated-IFG %! Tid Normal
B X ) &Eh o7 (HOMAR OAEE) 25, IGT &,
high-HbA, &I CldZA%7% <, insulinogenic index 1% 3
DDRIGRT T Normal B & D% h o7z,

x %

AT ARFREZEE S BELXFEEIIB VT
75g OGTT & HbALZEM L TW72 816 DT — %
L7 E 25, FPG, 2-h PG, HbA.OWT D
DUTEAEZ R L CH B RHEL O MAEE % R
BRIV L2 ERLL 2, Thb 300%
e CHERERO MEE L2 FOBIX&EKD 11.3% FF
L, OGTT AR TOBERETH o 72E X 51% #F
ELTWe ZO30DEEZERELTVHER
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Fig. 1 Relationship between HbAjc and plasma glucose levels according to the 75-g oral

glucose tolerance test

A: 0 min. HbA1.=0.007* blood sugar [BS] +4.681, correlation coefficient =0.188 (p<0.001).
B: 30 min. HbA1.=0.001* BS+5.132, correlation coefficient =0.107 (p =0.002).

C: 60 min. HbA1.=0.001* BS +5.199, correlation coefficient =0.078 (p =0.025).

D: 120 min. HbAj. =0.001* BS+5.145, correlation coefficient=0.113 (p=0.001).

Throln. HBADF—FIZBWTEFEE S HE S
NbDDHH 424% B IGT R TH o7, b
IGT R L B3%13, ¥4 ORBEBRRERD S AE
BEAADERT A, L, EHETEMA,
EPHAT—ETH EFRICIBEEIRS &, D
Lo AT AR THERFANBITT 2 TEREzE
BBV EREINTWEY, 20720, EHRED S
1 C3 IGT B L Cid— M BICRABIN 72 2 15 38
BEATLIEPLETHD. AR TIEHEEHIER
BLUEFEREICED L7 — 7 HBFEETHIEIR T
X0V, EEEENMAPEHTHLIHEEDRE
TE 7%V, F77, isolated-IFG &, high-HbA, BZ 2
NSORIDOMBEREBEUT 2 E T HE LD LA
RIRFREY R 7 BE NI EBHEE N TV B D9,

B BERBEEFHOHEIER DD o Tz,
ZD7:05%DERE BT 2 LEFH .
AEFFRIE, 3 ODMMEMERERESHET HHERRD
WIEHEIC BV CEA R (BERE - pre DM) DOFl
DAREHEHE AT BRER L o7z & <IT, HbAL
57~64% ® 53 Z 2B WT OGTT L To IGT Alik
2%, IFGEUZ 1 & L FEEd, 504 (94.3%) #°
E#FPGEEH2hPGEEL T F/4IGT
HMEIFGRIDF —N—F v T AOLNL 0Tz, £
2T, HbA57~64% OHFTYH, IGT & 2 41X IGT
BE LT, HbALS7~64% DHETH IFGHE 1 &1
high-HbA Bl & LT o 72. Z DAE M T MWAF
END, REZHZ T L FHER 2 ROED)
b, B % KR4 L7z HbA,. (NGSP #%8) 56~62%
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DHERT, 390 % 224 & (574%) ¥ OGTT IEF
ThHIEERLIEREIKESELL. AR
® HbA57~64% D 3t B H 1&, FH HbAL 57~
62% T COHMPAICTEEL, HbAL M RHPH & LTl
BIE—HL TR b ST IOENRDLN
TwW5, THIFANREENTO HhALDITHD &
HHELTWAWERMENS 525, FEIC L 580
KEWHDLEEREND. ZOREEBOFEEDD,

200 -
180 -
160 -
140
120 A

100 -

80 -

Mean plasma glucose (mg/dL)

60 -

40

0 min 30 min 60 min 120 min

Fig. 2 Mean plasma glucose level according to the
75-g oral glucose tolerance test
Squares: normal (n =724).
Diamonds: isolated impaired fasting glucose (isolat-
ed-IFG) (n=2).
Circles: high-HbA1c level (n=>51).
Triangles: impaired glucose tolerance (IGT) (n=39).

35

AHFEOMEEZED L) ITHERFOA % HTEREY X
7 DBEWEELZEICBWTD, BREOMmME (IFG
B2 IGTH) # A& L DRWE HIZ75g OGTT
ORAL LT HbALZBET DI L3 TE NI L
ool TEIZIGT IXEBMEIIBITAAL VR
) VEE, ERMIRICBIT AL YA YIERE
WEoTELDLDTH AP, —BIIZKHEIZE <,
EWMBIUEEREE LCRS, E8, BE 48
OFNVa—VERL ENIGT BECEEL RITT
EENTWEY, F7MMHRBRICB W TIZIGT i NGT
IZHARTBMI, 7 A MERBE, VLA ey TH,
BMIEBICKEL ALBNTWAY, IGT RIIHER
ANDERD A LT, BRBIEOERTFHANTF T
HBHEZEFPELPITENTBY?, HEHNS IGT R
DM¥EFET A L, BRERBRLSHROMERE
EQH]REY R 7L 0) AL D RIICEFEBIED
REZTAHLEND L. IGTHEZHET 729012
X, BEEE T 75g OGTT OfTHALETH Y, 1E
RRORKESRECEBFEERBICHMEZROLED
N5 E4EE BiHEIZIE FPG R HbA DA TIE &
{,OGTT W& 5 IGT Bl F LK ENEETH 5
LEZ LN

AWFRICBITEA VR Y RWNT—VEhDb
&, IGT BT WEE/RY — 27~ L, isolated-

Table 2 Blood glucose kinetics in medical students classified into 4 categories based on

non-diabetic glucose levels

Normal IGT Isolated-IFG High-HbA1c
Number 724 39 2 51
Plasma glucose (mg/dL)
0 min 88 (6) 88 (7) 110 (0)* 92 (N*
30 min 129 (22) 152 (23)* 156 (1) 135 (21)
60 min 119 (27) 165 (35)* 115 (22) 124 (28)
120 min 98 (17) 153 (13)* 99 (4) 105 (18)*
pX 433 (52) 558 (51)* 480 (19) 456 (55)*
Insulin reactivity (WU/mL)
0 min 6.39 (3.12) 5.95 (3.46) 16.58 (4.16)* 6.95 (4.46)
30 min 66.86 (39.50) 58.81 (33.24) - 75.79 (7.30) 62.31 (31.04)
60 min 55.65 (31.66) 60.12 (29.80) 40.84 (0.35) 55.02 (26.58)
120 min 42.83 (23.16) 86.82 (38.95)* 4191 (7.38) 46.55 (24.64)
z 171.74 (74.68) 211.71 (86.05)* 175.11 (19.19) 170.83 (60.17)
HbA1c (NGSP) (%) 5.24 (0.20) 5.32 (0.20) 545 (0.14) 5.72 (0.10)*
HOMA-R 141 (0.73) 1.31 (0.82) 450 (1.12)* 1.62 (1.14)
HOMA-B 92.79 (71.18) 90.32 (58.67) 127.00 (31.84) 8458 (44.80)
Insulinogenic index 1.68 (4.27) 099 (1.07) 1.29 (0.11) 1.37 (358)

HOMA-R: homeostasis model assessment-R; HOMA-B: homeostasis model assessment-B; NGSP: na-

tional glycosylated standardized program.

Data arc presented as mean (standard deviation).

*p<0.05.
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Fig. 3 Insulin secretion according to the 75-g oral
glucose tolerance test
Squares: normal (n=724).
Diamonds: isolated impaired fasting glucose (isolat-
ed-IFG) (n=2).
Circles: high-HbA1c level (n=>51).
Triangles: impaired glucose tolerance (IGT) (n=239).

IFG BliZ 3 TIZH W FPG 225 & & ICIAEAS L A/-§
5 D& 5 720l (RIFHE 30 2) K& ¥
A Wk ERL, TOERICERIZA VAT Y
DWETZRLTWA I EFHRAI N, —H,

high-HbA.. &lid, Normal &l & IKEEHRE, 1 > A1) ¥
B ML TW/zA%, Normal BT Tt
BEEI—HEETERVLDOTRTORETEL,

IRIEIZIZIZ4RER T—H L Tz, 2 #id high-
HbA B D K% 45 75g OGTT TIXIEH & » b Bk
A0 THA). DMATEREELE VDL DIZLTY,
IGTHRTEERUNDE L RE A YR Y ¥ o3H
BERLZ T, WEBOBENE L TE D BEREW.

—77, HOMA-B, insulinogenic index {78 B ZILFE0
bNhholz, SEONRIEEIRE 5 F4E & EF
THbHIERRRLIMPE Y — 2R OBRMICE
WTA YR Y RUWREDE NP L N EITHEL
TV D E 2 72, UEEORH S IIHERIK
BEDLDNYBREEZZ L-ZLHRICIT 2
75g0GTT D#ER % AT L, HOMA-B, insulinogenic
index 7%, BEIICERTHEAICHLI L ZRL.
L2 L, NGT OFHEEI 451 % & AR OTR
LVERTHL) 2, ARBEIERKZEDNTE
Mz %2 LB TH Y, L DONREIFEAD
RKEL BLD7-DEERRT A LIETER Y. X
72, EEOREE %512 L 72 Whitehall-II study
BV B IERERIE 13 M OBHFRAZ, i
£ 5 T HOMA-R 138 4 12 F 7 %35 725%, HOMA-
BOETIXEDRh o7 ZORETA ¥ A Vi
PEZ EMETIAANDBRADOEETH 5. 514,

AR TE SN EELEEORED, FHOALD
F, AR CIMEEDANORTFOEIC Lo TE S
EAL TV OPRBITHLENDH L. L DORNER
Z#DHH NGT BHoMEZFHOE L, BRLPOMNE
o OGTT IEHAE (WHO #i#) LT 5L, F
WA EZO X R AMEL, IRIMEDEEE R L. £
72, BAED IGT B, IFG B E&1E, AT
TIXIGT # 104%, IFG &l 34%, AILETHIZE Tid
IGT 1 108%, IFG# 34% (WFhHRETHRDIE
ERBTHD 40~ MEBEOLEIIBNT)THY, A
¥, AT X D & RZOMIERERE OAFERITEKME
Thorz. LHL, ZOFROEFRIZIZ, BERLHD
WHRE DOFIERD 458143 %, M B LUA
IWETClX 40 LIEZ R L LB TH Y, &
LY OB, ERMENFIEL, FRICHE o 8K
DECORELDHDHT2OBEBELE TS5 LIZHET
Holz.

AFROBR L LT, EFRPIRk, KRELZECGH
WEHANC BRI T 2188k, TRESCITHRE, BRELzE0
MEARAIER, AEHEICET LEHR R L, M
PIELEERTOBEICOWTEM LS TE R
Mole BB OoN5. FICEELEIIBWT, &
REZBBMOFHEIIEETET, FHERFECBL
THREZUEMOIFED HbAL O LR IEET5 L
WHHIBR S FBLAZVETH Y, 58138k
RZOHE, BMOFEIIBOTHFEOLEND
B, ZOMDEIZBWTIE, FHFEORNGE VAR
EEEHE S LEOZATHHI L LD, IFIT20RA
HEP LB PIT COERBIIRON TS
&, HERHSRENERCELTOESD &5
BEL T BEERS D 05, ThHDORFD
TR BRI J 12T BB D 2 IR IR AL © & o Rk
Vol 612, EBE, S OREEFEXMICHE
2 75g0GTT % iifT 3 A MR TR ATD 3k
BIZENTH Y, EE, BERKOWEINRFIE DA 4E
bR SN AR EZEAIE, T EICHEELHEI
BiFaEO 7T 7 74 VRELRFEREL, &
PRBER R & & iR E 2 BRI PRIT A 2 LT
L0, ZHEICBYABRBEICEREDOTFRZ#H LS
ZLIEIREBEREVWEEDNS.

B, BEFFRIZB W Tt isolated-IFG X N A4
edro oS IFG & LTEEREMNTH S EHRETL,
BEL L THY LTI E- 72, L LIREMD
B, TNBYTHEEZEWMLAZLIEIREETL D
D, FHLSBRONNERBROFERIFI NS,
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2003 4F 9 A ~2012 4 2 BT b N 72 RZE R
B 5 BT A T5g OGTT IZBWT, MERME 2

RYFRFEL B oz,

L2 L, isolated-IFG #

04%, IGT 2 48% & BEFAMERBVAHFIEL, high-
HbALT 65% %D, ZOKREZT, 4% &
IR FHFAEDOFRBEFET O T 75g OGTT % #
LoD, BFRIR, AEEE: SBABREEICON

THIM X

BEAEIRS - wE R Y.

AR, FURT & FIRAMH R 2,

1)

2)

3)

4)

5)

6)

8)

9)

10)

X ®

RIS, EEAZ ME Ed  LnERE
DY A7 E LTOMMERRE  AWBTHFZE. HRK
41 (Suppl2) : A45-A47,1998

EXEE, IOXRT: BREIERERTO) S
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