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Dysfunction of islet B-cell in newly diagnosed diabetic patients in type 2 diabetes

families
WANG Zhi-hong, ZHANG Su-Hua, GONG Li-lin, REN Wei, LI Rong, ZHENG Rui-zhi, ZHANG Yu-feng, WANG
Mao-rong ( Department of Endocrinology, First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China)

Abstract: Objective To investigate the dysfunction of islet -cell and insalin-resistence in newly diag-
nosed type 2 diabetic patients (T2D) with family history, and explore the role of B-cell dysfunction in the wors-
ening of glucose tolerance. Methods An oral glucose tolerance test( OGTT) and insulin release test were giv-
en to 158 newly diagnosed patients (T2D) with family history and their 62 spouses with normal glucose toler-
ance (NC group ) who had no diabetic family history. The subjects were divided into 3 groups based on the level
of fasting plsama glucose (FPG) : DMI (FPG <6.1 mmol/L) ,DM2(6. 1 mmol/L<FPG <7. 8 mmol/L) ,DM3
(FPG=7.8 mmol/L). Insulin sensitivity was estimated by Homeostasis model assessment for insulin resistence
(Homa-IR) and insulin action index (IAI). The islet B-cell function was evaluated by 3 insulin release indices
[ Homa-B, AI30/AG30; the ratio of incremental glucose and insulin 30 min after glucose intake , modified beta-
cell function index( MBCI) and their corresponding disposition indices ( DI1 = Homa-B/Homa-IR, DI2 = AI30/
AG30/Homa-IR, DI3 = MBCI x IAI) ]. Results (1)Progressive increase was observed in the Homa-IR from
DMI through DM2 to DM3 as FPG augmented while progressive decrease in IAI (all P <0.01 or 0.05) in new-

ly diagnosed T2D. Compared with insulin sensitivity, islet B-cell function declined more obviously. (2) In
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NC group, the level of FPG was mainly determined by Homa-IR, however, Homa-B which could explain the

FPG growing up to 90% in DM3 group was a more important contributor than Homa-IR for FPG in subgroups of

newly diagnosed diabetes. Conclusion Both decreased insulin sensitivity and impaired B-cell function are as-

sociated with increased glucose level in newly diagnosed diabetes. Future more, B-cell function declines more

obvious than insulin sensitivity. It indicates that B-cell function defect may play more important role in the de-

velopment and progression of T2D.
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fige &2 ZHEHT (insulin resistance, IR) F1J5E &5 2 43 W
BREEE 2 BB IR (type 2 diabetes, T2D) B WK A M
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9 R, IR J& B0 3e AHE T2D 1Y fie 3 2% 00 5
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S T 2 MM RE , WK AR AT R R T R
NRIBYT , Y45 G 1999 AFHH F TR 4 2 (WHO ) 8 JR 95 12 Wi b
o SR il v i A SRR IR BT 95 AN B BT A HERR T Ak
B A B G 20l PR (LADA ) 5 A 455 7 2 8 T 1 46 (oral
glucose tolerance test, OGTT) [ FPG /K F, Bi w112 T2D i H X
SR 3 AT DM 40 (FPG < 6.1 mmol/L,51 fi) .DM2 21
(6.1 mmol/L<FPG <7.8 mmol/L,57 f§i]) Fl DM3 41(FPG=7.8
mmol/L) . @IF# %] # ( normal control, NC) 2H : 2 62 ] ( 58 4
30 {51, 2ot 32 f5i]) , 1500 2TD 52 2 A B I 8 M i kP54 ( I
PRIGHIE L) o

R T RATBE AT B o PR X G %838 T
IE R B AR A
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FXWFFERT R IEATVRAN ) (7] FAPL3R 25 IR0 i B vy AR B o
il A 1 00

1.2.2 AApdsbrigille AP 258 10 ~ 12 h 5
TR 75 g OGTT, =5 JE FAE £ faf 5 30,60 ,120 min BRIl I 5 1l
WEFIER 2 2K OB . SR 46 20 Ml e P IR 3 3R 0 7
R A S 12 Calon) &8 A b st 7RERL A FFEBE ) o
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W x 2 R E 3722, 5 R B R AE I HE £ (TAL) = 1/ (= LI
B x 2SI 2R ) o TRy B AN I I RER LR 3 N8 brss
AR 050 S R A AR 4 12 8 2K 43 M55 5K ( Homa-B )
=20 x SRS R/ (S IE MM -3.5) FEFAE 30 min 5
SR ( AT30) 5735 2 B ( AG30) [ FLAE B AT30/ A G30
DAY B A IhREME IEFE B (MBCI) = 23 5 ILE x 23 BB &5 3R/
CIfLFE 120 min + M4 60 min —7) . HAh, R4 Bergman 5542 )
Fi%) 25 2 A Ak B 35 48 ( disposition index, DI ) JE3 5% A DI1 = Ho-
ma-B/ Homa-IR DI2 = AI30/ AG30/ Homa-IR FI DI3 = MBCI
X TAT 3 RSN Sy B A M XT TR (4 A2 01 4 35 4 25 Wl A
BHIRES S,
1.3 %itsxas
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W12 T2D 2% WA A MBI RS NC e g% 2%
5. OGTT £ S LB % DML ZHAY FPG 5 NC 4 B4 %2
540, N DM1 DM2 31| DM3 , 2% if £ (4 It 2 8 16 I , 22 -3
HAG T E L (P <0.01) . #IEAF#E M55 BMI 5, T2D
B W LR 75 I8 5% & (FINS) 55 NC 4 69 &) 22 5 ; DM1 . DM2
24 OGTT120 min [{E5% 2% (Ins 120) i 255 F NC 41, DM2 4 Ins
30 .DM3 41 Ins 30 il Ins 60 347 2. 3EIKF NC 2L AH R I 5 A 7K 5
11 5. DM3 ZE88 671 167 i 45 B o5 B9 JB 1 ZE K- .38 DM il DM2
HFEAIR(P <0.01), W1,
2.2 fedEKPRE AL M B E AR AR IR

D7 2250 ] UL, B 35 I AT 38, TAL B T [
Homa-IR iZ#r i, ¥ DMI 2H i TIAI, Homa-IR 5 NC 4 5%
RN KRS AZMESYHA BEME(P<0.01, %
1), DARIEAERS M5 F0 BMI J5 NC 41 TAT x 100 3 100% it
8, DM1 . DM2 . DM3 20 i) g 5 22 S50R% M 43 31 s 28 1 1Y) 94% |
71% F141% , Homa-IR 1§ i e B 155 6250
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215 A (B /%) () BMI(kg/m?) SBP( mmHg) DBP( mmHg) FPG ( mmol/L) Glu30( mmol/L)
NC 62(30/32) 53.29+9.15 23.62 +2.80 113.61 £17.85 74.56 +8.60 5.04+0.39 8.48 £1.78
DMI 51(25/26) 54.51 +13.38 24.47 +3.89 123.86 +19.36* 77.14 £10.17 5.37 £0.50 11.13 1.90"
DM2 57(27/30) 52.00 +12.47 25.57 +3.53b 125.91 +21. 66" 79.18 +11.15 6.91 +0. 450 12.58 = 1.88hd
DM3 50(24/26) 52.19 £12.86 24.29 +2.69 127.32 +18. 54" 78.25 +8.51 10.30 3. 2004 17.53 +4. 3200
215 Glu60 ( mmol/L) Glul20( mmol/L) FINS (mU/L) Ins 30(mU/L) Ins 60( mU/L) Ins120( mU/L) Homa-IR
NC 7.71£2.18 5.76 +1.02 12.92 £5.04 66.90 +43.59 66.08 +42.94 49.85 £32.73 2.87 +1.07
DM1 13.53 +2.85" 13.25 +2.34b 15.38 +7.33 59.17 +42.62 81.11 £65.13 111.07 +108.72P 3.69 +1.81
DM2 15.05 +2. 8704 13.59 +3. 76" 17.97 +11.73 50.08 +32.70" 75.96 +53.35 87.13 £70.74" 5.57 +3.8204
DM3 21.14 5. 5400 19.69 +7. 2900 15.65 £6.71 38.63 +24. 67" 47.31 33,2420 50,31 +32.07 7.18 +4. 210
205 AT Homa-8 AT30/AG30 MBCI DIl DI2 DI3
NC 0.018 +0. 007 184.67 £101.20 18.15 £16.71 11.96 +7.27 63.97 +23.43 6.86 +6.51 0.19 +0.11
DM1 0.016 +0.009 183.12 +112.10 7.87 +6. 16" 4.25 +1.99" 56. 12 +50. 60" 2.19 £1.25 0.05 +0.01"
DM2 0.011 £0.008"  105.19 +63. 86" 6.03 +5. 19" 7.02+9.14b 19.70 +4. 11" 1.29 +1.10" 0.05 +0.02"d
DM3 0.008 £0.004"1 52,96 +26. 84 3.34 £3.61"0de 5.07 £2.40" 8.55 +4. 07" 0.54 £0. 64 0.03 £0.01bd

a: P<0.05, b; P<0.01,5 NC 28335, c: P<0.05, d; P<0.01, 5 DMI 203t%5; e: P<0.05, f; P<0.01,%5 DM2 Z1}k3k
SBP: ik 45 JE ; DBP: 473K /& (1 mmHg = 0.133 kPa) ; FPG: & M o 3¢ #] & 4% ; Glu30 ,Glu60 , Glul20 : 5] 24 #) £ #& & 2 X 3 (OGTT) 30,60 ,120 min
£ % ; FINS: OGTT 0 min B £ % ; Ins30 . Ins60 . Ins120 ; % 4 OGTT 30 60,120 min B & % ; Homa-IR ; #2 2 B A0 SR A0 M B 3830 TAL MR B E AR 38 3,
Homa-B : A8 S 4EAF N B 400034 8 ; AI30/AG30 ;48 51 #7J5 30 min BF e £ Z 3845/ H) B #5314 ; MBCL: B 28 i3k 8615 3550, DI 3] B 48 40 B #8¢
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2.3.1 HBREZRSWREEATAN B 4T 6E % DM1 4 (¥
Homa-B 5 NC 4HJC 8 %2 741, T2D £ W41 Homa-B , AI130/
AG30 1 MBCI ¥% NC 41 8 Z F#IK (P <0.01) ; A DM1 ,DM2
% DM3 21 Homa-B . A130/ A G30 Z#i [, H4& W 41 = [ ) 2%
S RAREME(P<0.01,P<0.05) (£ 1), DI 74
SF BMI J5 NC 20 i JBE & 3 43 i 48 BU(E 2 100% 1143, DM |
DM2 .DM3 4 ) Homa-B 43 51| F% 2 1E % () 97% .55% Fl 28% ;
130/ A G30 43 IR 25 IE 37 1) 43% 33% 1 18% ; MBCI 43 51| [ &5
EH Y 35% 59% 1 42% |,
2.3.2  JH DI ¥4 B 4t shfie A NC.DM1 ,DM2 F| DM3
¢4, DI1 \DI2 1 DI3 ZR&HSAK , [FIF 45 2 22 0] (4 25 53 2 HLAg B 3%
MBI (P <0.01) (R 1), LAJREE TAR#E (M50 A1 BMI
J5 NC 2 B3 2 kb & 48 B0k 100% 1145, DM1 . DM2 \DM3 4 ()
DI 43531 B 49 1E % 14 89% .33% F11 12% ; DI2 43 5l B A 1E % 1Y
32% .18% F18% ;DI3 x 100 433/ Z5 IE #11 27% 26% F1 16%
2.4 IR Aok B B 2005 Ae 3t e g KT R F) &40 s

93 )

T OS2 TR B & R A W AR R e i LA
FPG 4 [H75 &b, ) Homa-IR F1 2 7 LAtk 8 5 2 43 W5 A9 Homa-B
v BRI TENE B AL MRS HRIT AN TR ORI 5 3R 43I %) 25
W M DTk . 45 5 2 7R, Homa-IR  Homa-B Y2521 4 4155
W S Rt S R . B ATTAE NC 2 AT 43 5 i B 59. 6% .40. 6%
) FPG 25 5 ; 76 DM1 25 7] 43 51t #% 27. 6% .52. 9% ) FPG 7%
S 7E DM2 41 AT 43 BIfE R 22. 0% [75. 1% [ FPG A5 5, 7E DM3
LT A SR 10.2% 89. 6% 1) FPG A8 5t

3 itig

IR P B 40 ML 2h RE A4 VA J2 0 S0 0 B 42 0
BLA  FIEIE PR TS A A BRI YT T 5 kAL

T B e A 2 W I 5 22 UM 1 A (EL PR T
PR A% BRHHE AR RAEAS (9 0F 5 b (] 5 17 Homa-
IR i TAT 55812 D75 1 JB & 2 UM AR G PR 0, B
TEWATRG S B RIFFE 2 B o SR S B
YT RE B A8 B AT — T8 bR AR R N B 4 i
itig. KA B 4 M2 WA 19 5 AN EA T | R 43 A
FHAS AL, T ELIA 5248 £ g A1 TR (40U H0 S0 15 o o
FEE ], Homa-B SZPF M FE Atk 9 5 38 70 W0 1) R B F8 b
AI130/ AG30 REREIF Y J W7 AR 6 15 43 I Tl g™
T MBCI fgfi# B¢ Glu120 F1 OGTT P-4 i M ity 28 4k, o]
SR 77T S R 5 28 43 WA RO 5 e S R I I 2
ANMERCRIEY B AiEIhfE™ . I, A S SE BRI
3 ANEBFIIT B AT PEAL , DL T A AS [ Bh A JB 5 2% 0 b
(AR A LA, B 20 B 530 e K5 25 32 WILAAR Ji 2 2% sk
RSB ERER IR T, RS B 4N o3 I D RE AN B B R
U R R IR BURAN T B A B 4850
ZIREUR LT B ANMEXT IR HEHT A A I R A N A
PR IORE ) R HERR T IR 11 5200 AT %500 1 A
RIS B AN BE R TE AR o A AR HL N
Wikt % . AWF5Eiz FH Homa-IR 5 Homa-B ,Homa-IR 5
ATI30/ AG30 TAT 5 MBCI 2H i 14 b & 48 KOk i — 45
WA R B A R B A0 BE .

PHREATIS ESIAN BMI Ji5 , DMI (5= JE IM06% <6. 1 mmol/
L)ZH fl DM2 (25 JE I A% R 6. 1 ~ 7. 8 mmol/L) 411
Ins120 S 33400 ;1M DM3 21 (%5 JE 1A% =7. 8 mmol/L)
W7 07 I 45 6] S5 B B 02 Z A 8 T, S wiz
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T2D & CAFEIR S 2/ W DI B R« 76 25 I8 b <
7.8 mmol/L B}, LI i 25 3 RA Bk A B4 92 3R A0 =g iR 5 21
IMAE A 3 5 7628 IE % > 7. 8 mmol/L B, LUK & 243
WA R R

HE— X192 T2D 4% 0.4 1 [ 15 2% A0 A e
5 B AN DI REIEAT LB . S5 W, L DM %] DM2 |
DM3, fifi %5 25 & LB 038 T A SR i 2 S B9 N ., Je
5 22 SR B T R AR (TAL 3B 37 F %) , IR 33 44 in
(Homa-TR Z#i0) s SICEIR B B 41 i T AE th iz
Wi F ¥ ( Homa-B . A130/ AG30 \MBCI .DI1 ,DI2 \DI3 %
W) 5 S P A — S SOk [ 8,9 ] HR3E 45 SR — 3,
7R IR AR B 40 A D RE SR IE7E T2D ) kA4 K
AR AR

25 [ B 1E 5 A DM 41, H: TAL Fi1 Homa-B 5 NC
HEZ G248 L, X Rt IE 2 AT RE e HF IR H 25
A 8 DDA R Sk 4 MR A = S S 2 AR A
FLRH R & 2 o W IR P . SR DML 2 ) AT130/
AG30 F1 MBCI 2% T (FEZRIEW /Y 40% A£4) ;
3 AR AL B A ECN RN B 2 IEE 1 30%
PRI, DM 20 4 672 fof J 09 100 7K S 8 38 hn . TRl s
DM2 21 [ FPG J7(6.91 £0.45) mmol/L | i 1% 2 gk ik
R ZIEH 1) T0% A4, i 3 A & R 430648 %4 ( Homa-
B.AT30/ AG30 MBCI) Fil 3 Fh 3] 2 b Ak & 8 Bl (I 5
£ 5 AR IE 1) 30% ~ 60% . 20% ~ 30% ; DM3 4
[ FPG 34(10.30 £3.20) mmol/L ] Jif &2 ZE e [ 5 11
HHY 40% , 3 PR K R 4 W48 B R IE 1Y 18% ~
40% ,3 PV M Ak B A8 E 0 R IE R 1Y) 8% ~ 16% , If
XL 1 5 22 0 A 50 R RE I P Ak 48 BT A B
B, RGN, HHS W T2D &0 4k 5 R /i)
REAY T R 1 5 2R MBI R R B g B B st [l
ENE T UKPDS" 1 Belfast e mmror 2 41 1
B PR Y B S B AN BT REHE AT M T R A AN
Aid, UKPDS #5528 9118 T2D G Y B 41 o)
REZ M IEH N 50% |, i ASHIF9Y 30 -5 L i A 7K 7+
BRI HE R B, B AT BE T s £ (DM3 4
Homa-B 4 1E & 1 28% ), v] g 5 ik | 15t 15 15 ¢ &
BMIR[AA G IEAh AW 5E I8 K B, WIS HE DR f
IR B2 B 1) e T 8 o , 5 ) b2 2 A )
PRI R A Z 5 TR BEA A F R R RS AN — 2, H
ML AN 28, P fE S i U A 3PV S 23 IR 3 in
Ko

XFT IR FUEEE B 20 B T R Xt 2 JE i A % 52 e
B AR AT B R, A NC 2 i B8 25 i 1t 4 25 Ak 19 LA
Homa-IR 2 & (2 60% ) ; B % 25 & 14 1 T /=1,

Homa-IR fif 8 (1) Lo 4 8% >k /0 17 Homa-B BE i B 1Y
Fb 5] D e fe ol R . FE 25 E AR =7. 8 mmol/L ) DM3
21 Homa-IR {XBEMERE MM AZ 1L 1Y 10% , 17 Homa-B fig
R 90% )23 I B A2 1k . FR AT UL, JBR & Homa-
B 2 L Ty R AEME PR vs 1 A ol B

g5 LITR, 7E T2D R R WS Wi s IR 4
Bl 5 BRSO3 I, B & 2R Sk B & B 4t A )
RETZRMT T B 5 (H 5 1R 5 RO MEAH LE, R B 4 L Ty
RE T RETE B . Bl 25 25 R IOWE 9 T ey, e ) 2R 0 b
it = RE AR R UM AR T 19 LB & T IR 47 7E2 7Y
VR A R ek # v IR RS B 4H A D) e sk
FaXo b AR AT B B B AN M T e B A4 1R
AT RERE K o
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