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Abstract

Nineteen non-insulin-dependent diabetic(NIDD) and healthy control women were investigated to
study the relationship between glycemic control and the level of calcium, zinc, and magnesium in
the serum and urine. Urinary calcium, zinc and magnesium levels in the NIDD women were signifi-
cantly higher(p<0.01) than those of the control women. There were no difference in serum magnesium
and zinc levels between the two groups, but serum calcium level was lower(p<0.01) in the NIDD
women compared to that of the control group. In the NIDD women, serum magnesium was negatively
related to fasting blood glucose(r=—0533 ; p<0.05), urinary glucose(r=—0.767 ; p<0.001), urinary
protein{r=—0.476 ; p<0.05), and urine volume(r=—0.571 ; p<0.05). The levels of zinc in both serum
(r=0.515, p<0.05) and urine(r=0.623 ; p<0.01) were related to urinary protein but only urinary zinc
level(r=0.570 ; p<0.01) was related to serum albumin. Urinary magnesium, not calcium was correlated
with the urinary glucose(r=0.563 ; p<0.05) and urinary protein(r=0.568 ; p<0.05). Fasting blood glucose
was positively correlated with duration of diabetes, as well as dietary fat and calorie intake. The
results of this study suggest that NIDD alters all magnesium, zinc, and calcium utilization, partic-
ularly magnesium is involved in glycemic control in this condition.
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Table 1. Subject characteristics

Control(n=19) NIDD(n=19)

Agelyrs) 50.84114.9Y 60.33£8.08

Duration(yrs) - 544+342

Weight(kg) 5369+6.19 6161£6.19

Height(cm) 153.26+£7.81 153.33+3.58

BMP? 22.88+4.21 26.23%£2.84
YMean*tSD.

?BMlI(body mass index)=weight(kg)/[height(m)]*
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Table 2. Measurements of glycemic control and renal function in control and diabetic women

Control(n=19) NIDD(n=19) p-value

Fasting blood sugar(mg/dl) 84.79+1257" 143.44%62.44 <0.01
Urinary glucose(g/day) 0.04+0.05 20.39+31.92 <0.01
Serum albumin(g/dl) 421%0.34 4.43+0.24 N.S

Urinary protein(mg/g.cr) 127.13+55.48 267.91£316.60 <0.05
Urine volume(ml/day) 1293.0=678.4 1831.8+567.3 <0.05
Urinary creatinine(g/day) 0.99+0.28 0.99+0.28 NS

Blood urea nitrogen(mg/dl) 10.84+3.18 14.82+3.73 <0.01

YMean+SD.



Table 3. Nutrients intake of control and diabetic women

Fo4 -7

Control(n=19) NIDD(n=19)
Energy(kcal/day) 1806.4+477.3" 1619.3+417.8
Carbohydrate(g/day) 350.02+98.60 305.86£67.37
Fiber{(g/day) 546*2.62 583*281
Protein(g/day) 52.37122.29 58.36+25.64
Fat(g/day) 20.74+10.46 18.77£13.20
Calcium(mg/day) 463.121249.18 443.841+269.79
Phosphorus(mg/day) 697.521346.16 617.54+409.77
Iron(mg/day) 14.82+7.29 11.49£6.40

YMean=*S.D.

Table 4. Serum and urinary calcium, zinc and magnesium levels in control and diabetic women

Control(n=19) NIDD(n=19) p-value
Serum calcium(mmol/L) 2.53+1.39" 117056 <0.01
Urinary calcium(24hr mg/g.cr) 96.08+46.74 2358116617 <0.01
Serum zinc(ug/dl) 51.73%+15.16 52.881+9.69 NS
Urinary zinc(24hr ug/g.cr) 247.2919291 516.11t157.31 <0.01
Serum magnesium{(mEq/L) 155%+0.29 1.67£0.05 N.S
Urinary magnesium(24hr mg/g.cr) 76.06£31.26 146.97£34.01 <0.01

YMean*S.D.
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Table 5. Correlation matrix among serum and urinary calcium, zinc, magnesium and glycemic control factors

in non-insulin dependent diabetic women

FBSY u—glum u—pr03> s-alb” u-vol”
s—Ca 0.041 -0.214 0.007 -0.158 -0.100
u-Ca 0.276 0.099 0.282 0.215 -0.205
s-Zn 0.312 0.443 0.515* 0372 0.149
u-Zn 0.441 0.443 0.623** 0.570** -0.049
s—Mg -0.533* -0.767*** -0.476* 0.005 -0.571*
u-Mg 0.406 0.563* 0.568* 0.217 0.094

*p<0.05, **p<0.01, ***p<0.001

1)Fasting blood sugar, Urinary glucose, 3)Un'nau'y protein, “Serum albumin, ®Urinary volume
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