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decreased significantly. After placebo, the mean 
weight, BMI, BMI Z-score, TG, FPG, insulin and 
HOMA-IR increased significantly, and the mean 
WC, total- and LDL-cholesterol showed a non-sig-
nificant increase.

dIscussIon

To the best of our knowledge, the data obtained in 
this study on the effects of zinc on insulin resistance 
and the components of the metabolic syndrome in 
prepubertal obese children constitute a novel ob-
servation. We found that 20mg daily elemental zinc 
supplementation was effective in reducing insulin 
resistance. Children receiving zinc supplementation 
showed significant favorable changes in BMI, some 
cardiometabolic risk factors and insulin resistance, 
whereas the corresponding figures were not improved 
after receiving placebo. Such an effect of zinc may 
prove of clinical significance.

The effect of zinc on inhibition of glycogen synthase 
kinase 3β has been shown in laboratory studies.18 In 
a trial among diabetic patients, zinc supplementation 
was effective in reducing HbA1C.7 Furthermore, some 
studies have suggested that zinc supplementation 

could improve insulin sensitivity in patients with 
non-insulin-dependent diabetes mellitus.19

The national prevalence of MetS in Iran is high, 
and is estimated to be 34.7% among adults20 and 14.2% 
among children and adolescents.21 Therefore, zinc 
supplementation or increasing zinc intake through 
diet might be an additional means of reducing the 
hazards of this emerging health problem and its 
consequences.

In the present trial, the mean total- and LDL-
cholesterol as well as TG decreased significantly after 
the subjects received zinc supplement. The majority 
of controlled trials which evaluated the effect of zinc 
supplementation on plasma lipids did not document 
significant changes on serum lipids with 15-150mg 
daily zinc.22-24 On the other hand, it was shown that 
supplementation with 20 or 53mg zinc/day can decrease 
plasma cholesterol concentrations in older people 
with low zinc serum level.22,25 Such changes were not 
found for serum TG levels.22,23 The non-significant 
change in HDL-C in this study was consistent with 
other studies. The effect of zinc supplementation in 
males appears to be dependent on the dose of zinc 
and the duration of the supplementation. Doses of 

Table 2. Characteristics (mean± SD) of children receiving placebo followed by zinc supplement.

Placebo Zinc

P value*Before After Before After

Weight (kg) 45.47±11.00‡ 47.82±11.28‡ 47.51±11.56¶ 45.26±10.30¶ 0.01
Height (cm) 136.61±7.57 137.00±7.41 137.60±7.62 137.96±7.45 0.07
Body mass index (kg/m2) 24.71±3.70‡ 25.19±3.64‡ 25.28±3.27¶ 23.75±3.40¶ 0.03
Body mass index-Z score (SD) 3±0.38 3±0.46 3±0.42 2.5±0.37 0.01
Waist circumference (cm) 82.36±8.60 82.93±9.00 82.92±6.56 81.26±7.11 0.25
Systolic blood pressure (mmHg) 95.89±10.00 96.88±10.30 95.12±10.79 93.21±10.12 0.23
Diastolic blood pressure (mmHg) 54.46±8.75 54.17±6.54 54.76±8.47 50.00±10.38 0.17
Serum zinc (μmol/L) 11.88±4.36 11.94±3.24 11.94±3.39¶ 12.99±3.43¶ 0.03
Total cholesterol (mmol/L) 4.69±0.71 4.66±0.69 4.63±0.69¶ 4.48±0.97¶ 0.01
LDL-C (mmol/L) 2.82±0.67 2.85±0.44 2.85±0.52¶ 2.68±0.55¶ 0.03
HDL-C (mmol/L) 1.19±0.23 1.13±0.24 1.10±0.34 1.11±0.26 0.40
Triglycerides (mmol/L) 1.43±0.24‡ 1.48±0.25‡ 1.49±0.22¶ 1.41±0.29¶ 0.01
Fasting plasma glucose (mmol/L) 4.70±0.53 4.81±0.32 4.80±0.44¶ 4.43±0.45¶ 0.001
Insulin (mU/dL) 21.12±3.75‡ 22.75±3.77‡ 22.38±9.97¶ 19.51±7.75¶ 0.03
HOMA-IR 4.12±1.79‡ 4.87±1.54‡ 4.85±1.62¶ 3.91±1.54¶ 0.02

*: P value of variables after receiving zinc supplement vs. placebo obtained by Student’s t-test except for systolic and diastolic blood 
pressures, zinc, insulin and HOMA-IR with non-normal distribution tested by Wilcoxon Signed Rank test
¶ : p<0.05 after vs. before receiving zinc; ‡: p<0.05 after vs. before receiving placebo 




