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Abstract -
obese Japanese subjects using fasting and 75g-oral glucose tolerance test measurements

Pancreatic beta-cell function and insulin sensitivity were assessed in

of glucose and insulin. One hundred three subjects were classified into three categories
according to the status of glucose tolerance: normal glucose tolerance (NGT, n=34),
impaired glucose tolerance (IGT, n=47), and diabetes mellitus (DM, n=22). Insulinogenic
index, lst-phase insulin secretion index, and 2nd-phase insulin secretion index declined
with worsening glucose tolerance. Homeostasis model assessment of beta-cell function
(HOMA-beta) was significantly lower in DM than in IGT.
assessment of insulin resistance (HOMA-IR)- increased with worsening glucose tolerance,

Homeostasis model

whereas the insulin sensitivity index (ISI) and the metabolic clearance rate of glucose
In conclusion, we established the
close relationship of glucose-intolerance to pancreatic beta-cell dysfunction as well as
impaired insulin sensitivity in obese Japanese subjects.

(MCR) decreased with worsening glucose tolerance.
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(normal glucose tolerance, NGT), T # # & ==
(impaired glucose tolerance, IGT), B & U ## &K /&
(diabetes mellitus, DM) (Z[X 43 L 7=.

3. i B Mk RE DETA

BO7 NOEANGOMNERA YA 3w 4 A
Y MDRHIEE, 75 g O 7 B AEE % 30 50 1L
AR MELETRIE L DZEZ R OMmEE S Vo
— AfED# Tl L TR 7= (insulinogenic index, A Ins-
30/ A Glu-30) ®.

EIMEA R AW 75 g T FUBEATRR
BROFEBIEE D & Stumvoll, et al 212 & Y RIS N 7-F
BRICXYKDA oF Y, MIEA ¥R VEQATH
1% Ins-0, B304 % Ins-30, M/ )V a—R{E
DENH% 30 EX Glu-30 & 95 &, 1,283 + 1.829 X
Ins-30 — 138.7 X Glu-30 + 3.772 X Ins-0 DEHFA &
ROHNB.

E2HMA v R VWS RIS Stumvoll, et al.? 1z
I ORESNFERICL VRO oF ), miEs >~
A YMEDAETEIEZ Ins-0, BT 30 5E % Ins-30,
M4 27 v 3 — AEDO BT 30 5 E% Glu-30 L § 5 &,
287 +0.4164 X Ins-30 — 26.07 X Glu-30 + 0.9226 X Ins-
0 DEHERANLRD LN S,

Homeostasis model assessment #:12 & % B fll fg % hE
(HOMA-B) : Matthews, etal.®|Z X ) £ 1§ & h 7=
HOMA-B ZUTFostERIC L hkdiz. oF Y, g
DM 7 )V 3 — A% Glu-0, ZEEEOMEES » 2
YfE% Ins-0 £ 95 &, 360 X Ins-0/ (Glu-0 — 63) #*
Lkobis.
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Homeostasis model assessment (HOMA) # 12 & % 1
¥ A VIRPUHE - Matthews, et al. 0D A >~ 2 1) VIR
18 %% (homeostasis model assessment of insulin
resistance; HOMA-IR) iZ L F O &R & b ko 72,
SF Y, ZEEREOIME S NV I — XMEx Glu-0, ZEERED
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M4 > X1 YE% Ins-0 &35 &, Ins-0 X Glu-0 / 405
PHRDLNG.

4 ¥ A v TR $L  Matsuda and DeFronzo™ o 4
v A1) v TS 5 (insulin sensitivity index; ISI) i
75 g RO 7 Py EAMRBROBHEMEL ST ORE
NIk Yk, 2F Y, MEET NI ZAEOEFRIE
% Glu-0, Mm% A > XY YEOATFRIE% Ins-0, B
HKERZ S DME S )V a2 — AEDFE % Glu-mean, B
WRBREEEOMIES 2 Y EDOFH % Ins-mean &
5% &, 10,000 / v (Glu-0 X Ins-0 X Glu-mean X Ins-
mean) DEMERPLRDLN B,

sVva—-Z2Aof# 7Y T I v R FE(metabolic
clearance rate of glucose; MCR) : 75 g1 7 K&
TRER DA ZEMED B Stumvoll, et al 22 X Y IRIES h
EHERIC L ko, oF Y, MEES R SEOE
TAE % Ins-0, B 12040ME % Ins-120, MM#E7 Lo
—ZMEDEFH 90 HME% Glu-90 & § 5 &, 13 — 0.0042
X Ins-120 — 0.384 X Glu-90 — 0.0209 X Ins-0 ® &t &
ReoRODLN A,
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5 M8 DFE R LB L — LR B 48R34 & Scheffe 12
LB %EIE, KHEMHEL & OMEIE Kendall
(tfE) 12k o7z, WEBMNBIEREDIRIZEL 1 R L EEE
MO EIEME & DM Spearman DFEREIZ L Y kKD
7. HEKEIEBRIE SRR E L.

53? PR
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W HEOWRIE, NGT #7344, IGT #°47 41, DM 7%
22 BICH o7z, 4E#h, BMI, I - ILREAIE, MLiE
WAL AFO—)VE, B OMEREIRHE 3 BERIC
ED L h ol MIEHDL- 2 L A 50— L Eid, NGT &
ICH L CDMBETHEREIK L, »OMEiEDE/IZHE -
THEIET Lz, ZEROIME SV 2 — X EiZ NGT
HLIGTEICH L CDM ETHERICHED OMWHERED
B> THBEICER LY, ZEBOMmMES > A
VB 3 BERIIZZED e Ao 72 (Table 1).
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BICIWLUCIGT# EDMAE T, T/2IGTRICKLT
DM HTHEIVKEL, »OMMHEEROELICE> THEIC
KT L7z (tr =-0.365, p<0.001). % 2HM 1 >~ A ¥ 5ilh
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Table 1. Clinical characteristics of subjects

NGT IGT DM T P
n 34 47 22
Age (yrs) 574 + 127 59.7 = 10.5 59.2 + 11.8 -0.004 ns
Body mass index (kg/m?) 27.0 = 2.0 27.8 = 3.3 281 39 0.115 ns
Systolic blood pressure (mmHg) 128 + 20 129 + 20 127 = 17 0.008 ns
Diastolic blood pressure (mmHg)  75.5 + 14.1 75.6 = 14.2 72.5 = 11.0 -0.010 ns
Total cholesterol (mg/dl) 204 = 40 206 = 36 201 = 33 -0.010 ns
Triglycerides (mg/dl) 127 £ 61 135 = 75 133 = 80 -0.033 ns
HDL-cholesterol (mg/dl) 475 = 2.5 41.7 = 96 38.3 = 10.3* -0.235 <0.05
Fasting plasma glucose (mg/dl) 931 + 86 96.4 = 10.5 112.8 + 14.4#$ 0.390 <0.001
Fasting plasma insulin (mU/L) 9.1 +42 111 £ 59 112 + 54 0.122 ns

Data are mean * SD.
NGT, normal glucose tolerance; IGT, impaired glucose
* p<0.05 vs NGT; #, p<0.01 vs NGT; $, p<0.01 vs IGT

tolerance; DM, diabetes mellitus.

Table 2. Pancreatic beta-cell function and insulin sensitivily in subgroups by glycemic status

NGT IGT DM T p
Beta-cell function
Insulinogenic index (10 Umg™)  1.09 = 0.85 0.60 = 0.46 0.27 £ 0.17#¥ -0.417 <0.001
Ist-phase insulin secretion 1061 * 620 807 + 425% 435 + 286# ¥ -0.365 <0.001
2nd-phase insulin secretion 285 = 139 231 £ 94* 155 + 63#¥ -0.348 <0.001
HOMA -beta (10 U mg™) 121 = 72 138 = 108 87 = 49$ -0.103 ns
Insulin sensitivity
HOMA-IR (102 U mg L) 2.09 = 0.95 2.67 = 1.56 3.13 + 1.55*% 0.200 <0.01
ISI(10* U' mg™) 477 £ 1.92 4.03 £ 1.70* 3.52 + 1.34% -0.197 <0.01
MCR (10 kg™ min™) 7.67 £ 1.32 5.70 + 1.72% 4.46 = 1.59#$ -0.508 <0.001

Data are mean + SD.
NGT, normal glucose tolerance; IGT, impaired glucose

tolerance; DM, diabetes mellitus;

HOMA, homeostasis model assessment; IS], insulin sensitivity index;

MCR, metabolic clearance rate of glucose.
* p<0.05 vs NGT; #, p<0.01 vs NGT; $, p<0.05 vs IGT;

¥, p<0.01 vs IGT.

Table 3. Correlation between pancreatic beta—cell function and insulin sensitivity

Insulin sensitivity

Beta-cell function HOMA-IR ISI MCR
Insulinogenic index 0.023 (ns) -0.151 (ns) -0.202 (p<0.05)
1st-phase insulin secretion 0.251 (p<0.05) -0.361 (p<0.05) ~0.003 (ns)
2nd-phase insulin secretion  0.291 (p<0.05) -0.405 (p<0.05) -0.032(ns)
HOMA -beta 0.401 (p<0.001) -0.429 (p<0.001) ~0.206 (p<0.05)

Data are r-value (p—value).

HOMA, homeostasis model assessment; IS, insulin sensitivity index;

MCR, metabolic clearance rate of glucose.

8d, NGT BICl L TIGT ## & DM # T, F7/-IGT
HICH L CDMBTAEEILKL, 2 OMEREDE/LIZHE
> THEIET L7 (1 =-0.348, p<0.001). HOMA-B
&, NGT # & IGT BZED 2 D> 7255, DM B TI3 IGT
B L CABIE, 72, LA L, THHERDE(LICHE
5 HOMA-B O&T iE, H#FI#FMICEH SN2 o 7

(Table 2).

3. AR rEEH

HOMA-IR i3, NGT B2 LT DM BETEEIIS L,
POMHEGEDEAIZE > T ER L7 (1= 0.200,p<0.01).
ISI ik, NGT B2t L CIGT # & DM BECTHZIZEL,
P OTHERE DAL - THEICKT L7z (1 =-0.197,
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Fig. 1 Correlation between the insulin sensitivity index and Ist-phase insulin secretion index.
O, normal glucose tolerance ; ©, impaired glucose tolerance ; 4, type 2 diabetes mellitus.
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Fig. 2 Correlation between the homeostasis model assessment of insulin resistance (HOMA-IR)
and the homeostasis model assessment of bete-cell (HOMA-beta).
O, normal glucose tolerance ; ©, impaired glucose tolerance ; 4, type 2 diabetes mellitus.

p<0.01). MCR i, NGT #I=}. L IGT B & DM BT, 4. WBEBMRIEBEL 4 ¥ A VRS H OB

FIGT I L TDM BETEEIKL, OfHEE Insulinogenic index ¥ MCR & & DM %, % 148
DEALITEE > THEITET L 72 (t =-0.508, p<0.001) LU 2O A ¥ 2 ) ¥t 2 HOMA-IR
(Table 2). L IEAHES, ISI & i B DM % 7R L, HOMA-3 i3 HOMA-
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IR & IEAHRE, ISIB X UFMCR L i3 E DM %R L 7=
(Table 3). & 512, MHHEBERIICHE A Mfatkies 1 >~ %
VB OBEERIE L TA B &, NGT B T3 ISI A%
BFTH2DIMEELTE LA Y2 VR E L EE
12 EF L7278, IGT A 5 DM B L iR AE(L T 2
DI TA YA VEEHOET ISR LA2A ¥ R
VAIAEEIEEA S M ITIRES L T\ 7z (Fig. 1), S DBRIE,
HOMA-IR & HOMA-8 TH T b FA# T - 72 (Fig. 2).

z &

1. M B MR HERE O 5

AR, EEEERICNT 5 ERE T BRI ERE T
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RM L. SREOKRETD, IhsOmIgRidmiEss
DEIHE > THEIVET LT,

HOMA-B ix Matthews, et al. 2|2 X o TIRFEE L/-E
TNVTHY, ZEEOMEES A1) VMELME T NV T —
AME% b LICEHERD OB A ML kO 2 b0 TH
5 HOMA-BIIE I/ VA — R 7 T ¥ TEREEEASR
B b3k b5 B B MBI TR I D RIRIE L L CHg
RFETETTIBHEENTVSE Y, 4 EOMETII,
HOMA-B i NGT # & IGT # T30 % <, DMET
IGTH# IV IABEICET LTV, 727201, WHERED
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%o 72. HOMA-B OFTEZUIZZERE O 1 » 21) VE%
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vEEMOIRE L L T4 E M % Matsuda and
DeFronzo ?® ISI & Stumvoll, et al.? ® MCR % #H 4 %
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