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Abstract. Glucose tolerance has been shown to decline with age, but the mechanisms
of this phenomenon are not yet completely defined. We assessed the pancreatic beta—cell
function and the insulin sensitivity in elderly Japanese subjects using fasting and 75g-
oral glucose tolerance test measurements of glucose and insulin. One hundred eighty-
two subjects were classified into three categories according to the status of glucose
intolerance: normal glucose tolerance (NGT, n=82), impaired glucose tolerance (IGT, n=
81), and diabetes mellitus (DM, n=19). Insulinogenic index and lst-phase insulin
secretion index declined with worsening glucose tolerance. The  2nd-phase insulin
secretion index was significantly lower in DM than in IGT. Homeostasis model
assessment of insulin resistance (HOMA-IR) increased with worsening glucose tolerance,
whereas the insulin sensitivity index (ISI) and the metabolic clearance rate of glucose
(MCR) decreased with worsening glucose tolerance.. We concluded that the pancreatic
beta—cell dysfunction as well as impaired insulin sensitivity contribute to glucose
intolerance in elderly Japanese subjects.
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(normal glucose tolerance, NGT), it ## f¢ [& = (im-
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RO7 NYHBAMEOWIA A A0 Y 5W 0 4 A
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E1AHA YR VUES 75 g RO Ry B AR,
BROFERZEMES S Stumvoll, et al. 0|2 L Y IRIE X N 7-F
FRIZLYKRDA. oF D, ML 2R S EOATH
i % Ins-0, BTT# 30 FE% Ins-30, MLV T — AfH
DR 30 5E% Glu-so £33 &, 1,283+1.829 X Ins-30
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Homeostasis model assessment (HOMA) 12 & % A
¥ A1) YHEPUE  Matthews et al 2D £ » A1) Y iEHLE
8 ¥ (homeostasis model assessment of insulin resis-
tance; HOMA-IR) X DL F D ERIC L Y sk 72, o F
D, ZIEROIMYE SV a2 — X EZ Glu-o, ZEEEFO MIE
A YA UM% Ins-0 & §5 &, Ins-o X Glu-0/405 %5
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Jhva—A0RE 7 ) 7 5 A= (metabolic clear-
ance rate of glucose; MCR) .75 g #& 17 N dE & e
DFEEIEMED S Stumvoll, et al. W I2 X DIRE X N /-5HE
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DM #A*19 Bl Ch o 7=, 4B X OUGH - JaR ML E
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NGT # THEICK L, MiEFEEEIIEEETD
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THERBIKD» o728, BEED 3BEBIZIIEN LD o 7.
ZefEREDIEE 7V a0 — A fEIE, FERERICIE L TEEET
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Table 1. Clinical characteristics of subjects

Elderly
Controls NGT IGT DM T P

n 78 82 81 19

Age (y1s) 56.3+6.7 71.2+5.2% 71.2+4.8* 71.5+£5.0% 0.015 ns
Body mass index (kg/m?) 22.1+42.0 22.6+2.7 23.0+£297F 24.2+3.0%* 0.087 ns
Systolic blood pressure (mmHg) 128+19 129420 13119 132+£20 0.014 ns
Diastolic blood pressure (mmHg) 74+13 73+12 72+£10 77+£13 0.024 ns
Total cholesterol (mg/dl) 202439 191+41 187371 194+36 0.003 ns
Triglycerides (mg/dl) 128+ 68 114+53 112+55 153+118% 0.027 , D
HDL-cholesterol (mg/dl) 58421 49+14" 49+13"* 4249 -0.048 ns
Fasting plasma glucose (mg/dl) 90.4+7.2 92.6+7.4 96.9+10.1°%  105.4+12.1**"  0.204 <0.001
Fasting plasma insulin (mU/L) 6.84+4.4 7.3+£3.9 8.4+59" 9.0+5.1" 0.046 ns

Data are mean+SD.

NGT, normal glucose tolerance; IGT, impaired glucose tolerance; DM, diabetes mellitus.
T, p<0.05 vs controls; ¥, p<0.01 vs controls; %, p<0.05 vs NGT; #, p<0.01 vs NGT; § , p<0.05 vs IGT; 11, p<0.01 vs IGT.

Table 2. Pancreatic beta-cell function and insulin sensitivity

Elderly

Controls NGT IGT DM v P
Beta-cell function
Insulinogenic index (10“ Umg“) 0.84+0.69 0.70+0.46 0.58+0.47* 0.274+0.23**%" -0.196 <0.001
1st-phase insulin secretion (pmol L) 836-+414 803+349 70944007 4274352340 -0.177 <0.001
2nd-phase insulin secretion (pmol L) 234442 233+38 230+48 207447+¢ -0.094  mns
Insulin sensitivity
HOMA-IR (10? U mg L?) 1.53+0.99 1.69+0.95 2.03+1.47*  2.34+1.37%** 0.076  <0.05
ISI(10* U mg™) 7.14+3.19 6.59+3.24 5.184+2.54%% 4.69+2.20**% -0.152 <0.01
MCR (10* kg min™) 8.28+1.21 8.27+1.09 6.20£1.76*% 4.97+1.71**%" -0.417 <0.001

Data are mean=+SD.

NGT, normal glucose tolerance; IGT, impaired glucose tolerance; DM, diabetes mellitus.
i, p<0.05 vs controls; ¥ , p<0.01 vs controls; *, p<0.05 vs NGT; #, p<0.01 vs NGT; § , p<0.05 vs IGT; 11, p<0.01 vs IGT.
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> THEEIET L7z (r=—0.177, p<0.001). £ 2481 >~
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3. A4 URY) VRS

HOMA-IR i, *HEBEICIL CEEETHOIGT #L
DM#T, F/-NGTHICHL CDMBTAREILE,
PO HERE D EACIAE > THEEIC EF L 72 (2=0.076,
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DMT, $/-NGTHICHLCTIGT#HEDMBTHEE
WKL, DOMEEO B> TABICET L0
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=77, A VAN VEREREEET A0 0RK L EEME
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THERWROHNEEDL LFERTRD B ISI B LV
MCR #WA Z &lZL7z. ZhsnREBEDEEE:
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