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[Abstract] Objective To explore the relationship between the first-phase insulin secretion and diabetic microvascular
complications in patients with type 2 diabetes mellitus (T2DM) using arginine stimulating test. Methods Sixty-seven
patients with T2DM, aged (56.4 & 14.2) years, were enrolled from the Affiliated Hospital of Nantong University, and they
included 42 males and 25 females. The patients with microvascular complications were assigned to case group (7=23), and
the patients without microvascular complications were assigned to control group (n=44). The parameters, including height,
body mass, duration of diabetes, renal function, plasma lipids, urinary microalbumin, and urine creatinine, were collected.

Body mass index (BMI), urinary microalbumin/creatinine ratio (UACR) and estimated glomerular filtration rate (¢GFR)
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were calculated. The arginine stimulating test was performed in the fasting state. The levels of plasma glucose, and serum
insulin and C-peptide were tested in the fasting state, and at 2, 4 and 6 min after injecting arginine. The acute insulin response
(AIR) index, acute C-peptide response (ACR) index, area under curve of insulin (INS,) and homeostasis model assessment
of insulin resistance (HOMA-IR) index were calculated, and their correlations with diabetic microvascular complications
were analyzed. Results The duration of diabetes of the T2DM patients in the case group was significantly longer than that
in the control group (P=0.030). Compared with the control group, the serum creatinine level, UACR, serum insulin and
C-peptide levels (in the fasting state and at 2, 4, 6 min after injecting arginine), AIR index, INS, ., and HOMA-IR index were
higher, and the eGFR was lower in the case group, and the differences were significant (all P<<0.05). The logistic regression
analysis after adjusting for age and BMI showed that the duration of diabetes and AIR index were significantly correlated
with the diabetic microvascular complications (odds ratio [OR]=1.099, 95% confidence interval [C/] 1.011-1.194, P=0.026;
OR=1.049, 95% CI 1.007-1.092, P=0.021). Conclusion The diabetic microvascular complications are associated with the

long duration of diabetes and high AIR index in the patients with T2DM.

[Key words] type 2 diabetes mellitus; first-phase insulin secretion; diabetic angiopathies; diabetic nephropathies
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Tab 1 Comparison of general characteristics of T2DM patients between two groups

Characteristic Case group N=23 Control group N=44 Statistic P value
Male/female n/n 17/6 25/19 y'=1.887 0.170
Age (year), xts 56.8+11.5 56.2+15.5 t=—0.169 0.866
Body mass m/kg, x+s 70.4+13.1 68.9+13.6 t=—0.454 0.652
BMI (kg * m ), x*s 253+44 24.7+4.3 t=—0.502 0.621
Waist circumference //cm, x +s 93.7£13.5 88.4+17.7 t——1.233 0.222
Duration of diabetes (year), M (O, Op) 10.0 (5.0, 17.0) 3.5(0.5,10.0) Z=—3.787 0.030
SCr cp/(umolsL ™), X5 80.2+21.8 55.8+11.0 t=—5.046 <0.01
eGFR (mL s min '« [1.73 m’] "), x+s 76.4+18.1 136.7+25.6 t=11.108 <0.01
Uric acid cy/(umol « L™, M (Q,, Q) 267 (242, 325) 296 (241, 381) Z=—0.707 0.598
UACR wy/(mg *» g "), M (O, Op) 15.6 (5.0, 33.9) 2.0 (1.0, 10.5) Z=-—2.030 <0.01
TC cy/(mmol « L"), x £ 49=+1.1 48+14 t=—0.163 0.871
TG cy/(mmol « L™, M (Q,, Oy) 1.70 (1.02, 2.77) 1.63 (0.83, 2.39) Z=0.417 0.678
HDL-C cp/(mmol « L™ "), Xt 1.1£0.3 1.1£0.3 t=0.260 0.796
LDL-C cp/(mmol » L"), X+ 2.8+0.9 2.7+0.8 t=—0.576 0.566
GA (%), x*s 29.3+8.6 31.4+9.6 t=—1.000 0.401
HbA, (%), x*s 9.9+23 9.5+22 t=0.700 0.464
FT3 cy/(pmol « L"), Xt 5.1+0.8 4.9+0.6 t=—1.429 0.158
FT4 cy/(pmol « L™ 1), X+ 12.8+29 123£2.1 t=-—0.795 0.429
TSH z/(uU « L), M (0., O1) 1.83(1.07, 3.36) 1.56 (0.99, 2.74) Z=—0.660 0.179

Case group: The patients with microvascular complications; Control group: The patients without microvascular complications.
T2DM: Type 2 diabetes mellitus; BMI: Body mass index; SCr: Serum creatinine; eGFR: Estimated glomerular filtration rate; UACR:
Urinary microalbumin/creatinine ratio; TC: Total cholesterol; TG: Triglyceride; HDL-C: High-density lipoprotein-cholesterol; LDL-C:
Low-density lipoprotein-cholesterol; GA: Glycated albumin; HbA .: Glycated hemoglobin; FT3: Free triiodothyronine; FT4: Free
tetraiodothyronine; TSH: Thyroid stimulating hormone; M (Q,, Qy): Median (lower quartile, upper quartile)

*®2 WA T2DM BEFIERBIRBRIEIRILR

Tab 2 Comparison of arginine stimulation test indexes of T2DM patients between two groups

Index Case group n=23 Control group n=44 Statistic P value
PG, ¢y/(mmol s L™"), X +s 83+22 82+24 t=—0.117 0.905
PG, cy/(mmol « L"), X+s 8.5+2.1 8.5+2.3 t=—0.128 0.898
PG, cy/(mmol « L"), X+s 8.9+2.1 8.7+2.4 =—0.322 0.739
PG, cy/(mmol s L™"), Xx+s 9.0+2.1 9.0+2.4 t=—0.031 0.976
INS, z5/(mU « L™"), M (Q,, Op) 7.3 (3.7, 15.8) 4.0(2.1,5.7) Z=—-2.681 0.007
INS, zg/(mU « L™"), M (Q;, Q) 33.5 (12.0, 60.3) 15.6 (9.2,21.8) =_-2271 0.023
INS, z5/(mU « L"), M (Q,, Q) 22.0 (13.2, 55.9) 13.7 (8.2,20.0) =_—2.641 0.008
INS, z5/(mU « L), M (Q,, Q) 15.2 (9.8, 38.2) 10.5 (5.4, 15.2) =_2.403 0.016
CP, pu/(ug * L™, M (Q,, Ov) 2.1(1.3,3.2) 1.2(0.9,2.2) Z=—2.456 0.014
CP, py/(ug * L™, M (Qy, Ov) 3.8(24,6.2) 2.2(1.5,3.7) Z=—-2.826 0.005
CP, p/(ug * L™, M (Q,, Ov) 2.9(2.4,52) 2.1(1.6,3.9) Z=—2265 0.024
CP, pg/(ug * LY, M (Q,, Ov) 2.8(2.2,4.6) 1.9 (1.4,3.4) Z=—2357 0.018
lg (AIR index) X+ 12+0.5 0.9+0.3 =_2417 0.018
ACR index M (Q,, Oy) 1.2(0.6,2.9) 0.9 (0.7, 1.4) Z=—1202 0.229
GLU,c X% 52.3+12.8 50.9+13.5 t=—0.183 0.708
lg (INS,yo) XEs 2.1+04 1.9+0.3 t=—2.712 0.009
HOMA-IR index M (Q,, Q) 3.0(1.1,4.9) 1.3(0.7,2.1) Z=—2272 0.023

Case group: The patients with microvascular complications; Control group: The patients without microvascular complications.
T2DM: Type 2 diabetes mellitus; PG,, PG,, PG, and PG,: Plasma glucose levels in the fasting state and at 2, 4 and 6 min after
injecting arginine, respectively; INS,, INS,, INS, and INS: Insulin levels in the fasting state and at 2, 4 and 6 min after injecting
of arginine, respectively; CP,, CP,, CP, and CP,: C-peptide levels in the fasting state and at 2, 4 and 6 min after injecting arginine,
respectively; AIR: Acute insulin response; ACR: Acute C-peptide response; GLU c: Area under curve of glucose; INS,: Area under

curve of insulin HOMA-IR: Homeostasis model assessment of insulin resistance; M (Q,, Qy): Median (lower quartile, upper quartile)
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Tab 3 Logistic regression analysis of influencing factors

for diabetic microangiopathy

Variable B P value OR (95% CI)
Duration of diabetes  0.094 0.026  1.099 (1.011, 1.194)
AIR index 0.047 0.021  1.049 (1.007, 1.092)

AIR: Acute insulin response; B: Regression coefficient;
OR: Odds ratio; CI: Confidence interval
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