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Abstract: Objective To assess the possible role of insulin resistance ( IR) and B
cell function in the pathophysiology of newly diagnosed type 2 diabetics ( T2DM) .
Methods An oral glucose tolerance test was obtained at the health cohort baseline.
Subjects with normal glucose tolerance ( NGT n =269) impaired glucose regulation
(IGR n =269) and newly diagnosed type 2 diabetics ( T2DM n =269) were defined by
ADA criteria. Subjects with NGT and IGR were selected from residents living in the same
community of diabetic patients with the same gender and age ( +3 years old) . The T2DM
group was sub-classified as isolated fasting hyperglycemia ( IFH) isolated post-challenge
hyperglycemia ( IPH) and combined hyperglycemia ( CH). The IGR group was sub-—
classified as impaired fasting glucose ( IFG) impaired glucose tolerance ( IGT) and
combined glucose intolerance ( CGI) . Homeostasis model assessment of insulin resistance
( HOMAHR) B cell function ( HOMA-3) and deposition index ( DI) were to evaluate
the insulin resistance or sensitivity islet § cell function and that when insulin
compensated respectively. Results From NGT to T2DM HOMA-R increased while
HOMA—3 and DI decreased significantly ( P < 0.05) . After the adjustment of age
gender obesity and hypertension IFG and CGI subgroup had statistically higher HOMA-
IR and lower HOMA- and DI and IGT subgroup only had lower HOMA-3 and DI than
NGT subgroup ( P <0.05). Compared to IGT subgroup IFG and CGI subgroup had
significantly higher HOMA-R and lower HOMA- and DI ( P <0.05). IFH and CH
subgroup had statistically higher HOMA-IR and lower HOMA 3 and DI than IFH subgroup
(P <0.05) DI of CH subgroup significantly decreased than that of IPH subgroup ( P <
0.05) . IFH and CH subgroup had statistically higher HOMA-R and lower HOMA—-3 and
DI than IFG and CGI subgroup respectively. HOMA—-3 and DI decreased of IPH subgroup
compared to IGT subgroup and multiple linear regression analysis showed that HOMA-R
had significant influence on fasting plasma glucose ( FPG) in NGT( P <0.05) whereas
two-hour plasma glucose and FPG were influenced by DI( P <0.05) in the progression.
Conclusions Both basic B cell dysfunction and IR exist in IFG and CGI while only
basic B cell dysfunction exist in IGT. The basic B cell dysfunction and IR are the primary
features of fasting hyperglycemia and basic B cell dysfunction also contribute to post—
challenge hyperglycemia.
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Table 1 Comparison of clinical characteristics and metabolic indices among people with different glucose levels( x +s)

BMI WHR SBP/mmHg DBP/mmHg  TC/( mmol/L)  LDL/( mmol/L)
NGT 23.24+3.39 0.86+0.10 128.6+18.0  73.4+10.6  5.15+1.34 2.80 +0.72
IGR 24.16 +3.33" 0.88 0. 11 133.2£18.9" 76.8 £10.0'"  5.49 +1.05Y  2.94 +0.69"
T2DM 24.97 £3.53' 2 0.91 £0.06' ? 137.3 £19. 1" 2 79.3 £11. 1" ? 6.13 +4.94Y 2,98 +0. 74"
F 17. 136 18. 523 14. 554 21.200 8.562 5.252
P <0.001 <0.0017 <0.001 <0.001 <0.001"" 0. 005
HDL/( mmol/L) TG/( mmol/L) FINS/( mU/L) HOMA4R HOMA-B DI
NGT 1.50 +0. 34 1.40+1.00  7.57 £7.91 1.03+2.44  93.69 +2. 64 90.92 +1. 80
IGR 1.53 £1.09 1.65+1.49 6.15+4.96'" 1.16 £1.99  53.52+2. 12" 45,60 £1.73'"
T2DM 1.53 +0. 89 1.99 £1.62'? 6.66 +6.43 1.54 +2.32" 2 28,79 +2.44" ¥ 18,73 2. 341" ?
F 0. 086 13. 618 3.167 15. 596 94. 639 316.228
P 0.917 <0.001" 0.043% <0.001% <0.001%% <0.001%
(1)  NGT P<0.05;(2) IGR P <0.05; (3) Welch
T2DM . TG+ HOMAdR NGT. IGR IFG CGI
(P<0.05); T2DM. IGR TC. LDL o
NGT (P <0.05) 2.3 IGR T2DM
2.2 NGT.IFG.IGT CGI B T2DM B
2 N N N
2 N N N IGR IFH. CH
NGT IFG.CGI  HOMA4R N HOMA-R JHOMA8 DI IPH
HOMA-3 DI IGT HOMA-B8 DI HOMA-B DI (P<0.05); IPH
(P <0.05); IGT IFG. CGI IFH.CH HOMA4R JHOMA8 DI
HOMA-R HOMA3 DI (P <0.05); (P<0.05); CH DI IFH (P <0.05).

2 IFG.IGT.CGI.IFH.IPH.CH
Table 2 Comparison of metabolic indices among people with IFG IGT CGI IFH IPH and CH(x +5)

/ HOMA-R HOMA-B DI

NGT 126/143 1.03 2. 44 93.69 +2. 64 90.92 +1. 80

IFG 35/36 1.31 20.23"" 40.37 +0. 24" 30.75 +0. 1719

IGT 59/77 1.01 0. 16? 70.74 0. 17" ¥ 69.76 +0. 12" ¥

CGI 32/30 1.38 £0.24" %) 40.13 £0.25"Y 29.05 +0. 18" ¥

IFH 26/27 1.67 +0.33 24.24 +0. 34 14.53 +0. 26"

IPH 59775 1.23 £0. 19" 42.44 £0.20° 34.57 £0.150Y

CH 41/41 2.10 £0.24149 18.14 +0.2514 9 8.61+0.191*°9

(1)  NGT P<0.05;(2) IFG P<0.05;(3) IGT P<0.05;(4) CGI P<
0.05;(5) IFH P<0.05;(6) IPH P <0.05
2.4 1IR. B FPG.2hPG 36.3% DI FPG 0 FPG
HOMA-8 DI (r= B
0.637 P <0.001) HOMAHR. DI FPG o
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HOMAA4R.DI. FPG.2hPG 3
N N N 3 HOMA
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Table 3 Contribution of IR and B cell function to
FPG and 2hPG
In FPG In 2hPG
P P P p
In HOMAR 0.007 0.017  -0.024 0.139
NGT 0. 005 0.023 0.001  0.959
IGR -0.002 0.238  -0.032 0.122
T2DM  0.007 0. 059 0.011  0.685
In DI -0.262 <0.001 -0.300 <0.001
NGT -0.145 <0.001 -0.096 0.002
IGR -0.230 <0.001 0.076  0.002
T2DM  -0.323  <0.001 -0.113 <0.001
3.1 IGR B
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