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1 T2DM (xxs)
HbAlc<7.0% HbAlc >7.0% FPG<6.1 mmol/L FPG >6.1 mmol/L
(n=143) (n=655) (n=298) (n =500)
() 56.91 £11.84 56.88 +11.33 57.51 £11.16 56.51 +11.56
() 7.16 £6.07 8.50 +6.44" 7.87 £6.33 8.91 £6.45*
( kPa) 16.91 +£3.20 17.17 +3.74 17.01 +£3.90 17.20 +3.52
( kPa) 10.62£1.73 10.66 =1.78 10.47 +1.97 10.75 1. 66"
BMI( kg/m?) 25.74 +3.19 27.16 £9.73" 26.34 +3.25 27.25 £11.05
( mmol /L) 11.75 +11.84 11.78 £9.99 11.47 £9.98 12.43 +11.68
¢ (ng/ml) 2.43 £1.19 2.23+1.23 2.24 £1.28 2.28 +1.19
2h ¢ (ng/ml) 4.87 +2.41 7.98 +3.69" 5.18 £2.79 5.68 +3.03
2h ( mmol /1) 11.68 +3.88 18.08 £4.96" 15.63 +5.57 17.59 £5.16
HbAlc<7.0% 1" P<0.05; FPG<6.1 mmol/L :#P<0.05
2 HbAlc.FPG T2DM
HbAlc<7.0% ( n=143) HbAlc >7.0% ( n =655) FPG<6.1 mmol/L(n=298) FPG >6.1 mmol/L( n =500)
K 4.09 +0.52 4.04 +0.57 4.07 +0.56 4.03 +0.57
Ca 2.39 +0.96 2.36 +0.21 2.40 +0.89 2.38 +0.86
Na 141.68 +2.60 139.81 £3.29" 140.61 +3.39 139.88 +3.15*
Mg 0.84 +0.13 0.80 +0.13" 0.81£0.13 0.80 +0. 14
cl 107.16 £2.79 105.07 +6.60" 106.06 +3. 85 105.08 +7.15*
P 1.18 £0.21 1.14+0.19" 1.18 £0.20 1.13 +0.19*
HbAlc<7.0% ;" P<0.05; FPG<6.1 mmol/L :*P<0.05
3 T2DM HbAlc.FPG K.Na.Cl.Ca.Mg.P
HbAlc FPG K Ca Na Mg cl P
HbAlc 1.000 0.322%* -0.074" -0.130** -0.368** -0.338** -0.338%* -0.021
FPG 1.000 -0.035 -0.043 -0.173%* -0.038 -0.140** -0.140%*
K 1.000 0.066 -0.057 0.055 -0.003 0.083"
Ca 1.000 0.040 0.120%* -0.072" 0.035
Na 1.000 0.054 0.622%* 0.027
Mg 1.000 0.040 -0.080"
cl 1.000 -0.065
p 1.000
o ( ) 0.01 D ( ) 0.05
(P<0.05) , 1. gistic Logistic
2.2 T2DM HbAlc. N “BMI. c T2DM HbAlc
2 HbAlc >7.0% Na. Cl. (P=<0.05);
Mg.P HbAle<7.0% Mg. Cl (P=<0.05),
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(P<0.05),
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4 T2DM HbAlc Logistic ™DhM HbAlc.FPG
OR 95% CI P HbAlc.FPG
1.045 1.007 ~1.084 0.019 .
0.969 0.912 ~1.030 0.313 !
BMI 1.183 1.055 ~1.327 0.004
c 2.336 1.427 ~3.825 0.001 : 12
2 h 0.530 0.442 ~0.637 0.000
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Na(2 0.853 0.339 ~2.148 0.736
o) HbAlc FPG
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Na( 4) FPG Na. Cl\ P
Mg( 1) 4.730 1.330 ~16.824 0.016 (P<0 05) : HbAlc Mg
Mg( 2 0.475 0.205 ~1.101 0.083
&(2) (P <0.05); HbAlc
Mg( 3) 0.891 0.347 ~2.285 0.810
MG 13
Mg(4)
Cl(1) 3.537 1.160 ~10.783 0.026 Mg
Cl(2) 1.914 0.715 ~5.126 0.196 . DM
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cl(4) (CA) (PCA) Mg
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Study on the relationship between glycosylated hemoglobin
blood glucose level and trace elements in patients
with type 2 diabetes mellitus

Aizhatiguli Kadeer' Patamu Mohemaiti' Rebiya Nuli® et al
( 'Dept of Epidemiology and Statistics > Dept of Human Parasitology School
of Public Health Xinjiang Medical University Urumqi 830011)

Abstract Objective To investigate the relationship between glycosylated hemoglobin blood glucose level and
trace elements in patients with type 2 diabetes mellitus( T2DM) . Methods  According to the hemoglobin Alc
( HbAlc) level and fasting plasma glucose( FPG) level the general information fasting glucose fasting serum c
— peptide  serum potassium( K) calcium( Ca) sodium( Na) chlorine( CI) magnesium ( Mg) and phosphorus
(P) in two groups were compared. Results (1) Compared with the content of trace elements in HbAlc <7.0%
group and HbAlc >7.0% group the content of serum sodium chlorine magnesium and phosphorus in HbAlc >
7.0% group decreased the difference was statistically significant. (2) There was negative correlation between
HbAlc level and serum sodium level (r= —0.368 P <0.05) HbAlc level and chlorine level( r = -0.338 P <
0.05) HbAL clevel and magnesium level (r= —0.148 P <0.05) ; There was negative correlation between FPG
level and sodium level (r= —0.173 P <0.05) FPG level and chlorine level (r= -0. 140 P <0.05) ; FPG lev—
el and phosphorus level (7= —0.140 P <0.05); 3 Multivariate Logistic regression analysis revealed that age
BMI fasting serum ¢ — peptide were risk factors for glycosylated hemoglobin in patients with type 2 diabetes( P <
0.05) ; Mg ClI elements were risk factors( OR =4.730 95% CI: 1. 330 ~ 16. 824; OR =3.537 95% CI: 1. 160 ~
10.783) . Conclusion There is a clear correlation between HbAlc FPG level and the serum sodium magnesi-
um chlorine and phosphorus level in T2DM patients. This result indicates that it may be interactions between trace
element levels and glycated hemoglobin and blood glucose levels therefore play an important role in the develop—
ment of diabetes.

Key words type 2 diabetes mellitus; hemoglobin Alc; blood glucose; trace element



