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The Effect of Blood Zinc Level on the Growth of Children

Su Myung Lee, M.D., Sun Woo Lee, M.D., Young Jun Rhie, M.D.
Ji Young Kim, M.S., Duk Hee Kim, M.D. and Ho-Seong Kim, M.D.

Deparment of Pedlatrics, College of Medicine, Yonsei University, Seoul. Korea

Purpose : Zinc is an essential nutrient, which is required to maintain the normal structure and/or func-
tion of multiple enzymes. Therefore, zinc nutriture has been known to influence the physical growth of
young children. This study was desinged to evaluate the relationship between blood zinc levels and

growth parameters in children.

Methods : Two hundred eighty three children (150 boys and 133 girls) who visited the Youngdong
Severance Hospital as short stature were enrolled in this study. Height standard deviation score (Ht.
SDS), weight standard deviation score (Wt. SDS), and pubertal stage were obtained for each children.
Blood samples were collected for zinc, alkaline phosphatase (ALP), insulin-like growth factor binding
protein-3 (IGFBP-3), insulin-like growth factor-1 (IGF-1), and free thyroxine (fT4). The relationship
between blood zinc levels and growth status, and growth factors were analyzed.

Results : The Ht. SDS and Wt. SDS were -0.167+0.99, 0.160.88 respectively for the low blood zinc
level group; the Ht. SDS and Wt. SDS were -0.16£0.97, 0.080.93 respectively for the normal blood
zinc level group. Between two groups, Ht. SDS, Wt. SDS, bone age, pubertal stage, ALP, and IGF-1
showed no significant differences, while IGFBP-3 and fT4 showed significant differences (P<0.05). The
mean zinc concentrations showed no significant difference between the normal stature group and short
stature group (101.60£41.11 pg/dL, 93.72%£35.38 ug/dL respectively). The Ht. SDS, Wt. SDS, pubertal
stage, ALP, and IGF-1 showed no significant correlation with the zinc levels, while the IGFBP-3 and

fT4 showed significant correlation (P<0.05).

Conclusion : We could not find any significant relationship between blood zinc level and growth
status. However, interpretation of our results should be cautious in aspect that the result might come
from the subjects with mild zinc deficiency. Further study is required to investigate the severe zinc

deficiency patients and zinc replacement study.
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Table 1. Clinical Characteristics of Subjects

Characteristics Mean values
Total Patients (n) 283(M 150, F 133)
Age (yn) 10.94+284
Height (cm) 140.65+18.10
Height SDS -0.16+0.97
Weight (kg) 38.99+13.98
Weight SDS 0.09+£0.92
Zinc (ug/dL) 100.49+40.38
ALP (IULL) 220.78+81.97
IGFBP-3 (ug/mL) 4431099
IGF-1 (ng/mL) 244.41+120.55
FT4 (ng/dL) 1.30+0.17

Data expressed means*standard deviation
Abbreviations : SDS, standard deviation score; ALP, alkaline
phosphatase; IGFBP-3, insulin-like growth factor binding pro-
tein=3; IGF-1, insulin-like growth factor-1; fT4, Free thyroxine
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Table 2. Comparison between Low Serum Zinc Level Group

and Normal Serum Zinc Level Group

Low zinc group (n=44) Normal zinc group (n=239) P-value
Zinc (ug/dL) 52.70+11.32 109.29+37.54
Age (yr) 1049+2.69 11.02+2.86 0.261
Height (cm) 138.04+18.04 141.134+18.11
Height SDS -0.16+0.99 -0.16+0.97 0.996
Weight (kg) 377311324 39.22+14.12
Weight SDS 0.16+0.88 0.08+0.93 0.625
Bone age/chnological age 0.93+0.17 0.96=*0.15 0.238
Puberty (Tanner) 22+158 2.65+1.79 0.297
ALP (IULD) 231.89+65.84 218.74+84.57 0.329
IGFBP-3 (ug/mL) 395+1.15 452+0.94 <0.00
IGF-1 (ng/mL) 222.05+126.61 24853111922 0.181
FT4 (ng/dL) 1.25+0.14 1.314+0.17 0.014

Data expressed means*standard deviation

Abbreviations : SDS, standard deviation score; ALP, alkaline phosphatase; IGFBP-3, insulin-like growth factor binding protein-3; IGF-1,

insulin-like growth factor-1; FT4, free thyroxine
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Table 3. Comparison between Short Stature Group and Normal Stature Group

Short stature group (n=40) Normal group (n=243) P-value
Age (yr) 9.64+3.68 11.156+262 0.002
Height (cm) 122.6824.47 140.04+18.42 <0.001
Height SDS -1.47+0.58 0.06+0.85 <0.001
Weight (kg) 30.09+15.56 38.47+14.05 0.002
Weight SDS -0.76+0.67 0.24+0.88 <0.001
Bone age/chnological age 0.96+0.13 0.96+0.15 0.977
Puberty (Tanner) 2.00£1.63 267177 0.025
Zinc (pg/dL) 93.72+35.38 101.60+41.11 0.208
ALP (IULD) 196.18+64.31 224.84+83.95 0.040
IGFBP-3 (ug/mL) 388+1.04 453+0.96 0.001
IGF-1 (ng/mL) 156.58+92.73 258.87 11859 <0.001
FT4 (ng/dL) 1.33+£0.19 1.30+0.16 0.329

Defined short stature as below ten height percentile

Abbreviations : SDS, standard deviation score; ALP, alkaline phosphatase; IGFBP-3, insulin-like growth factor binding protein-3; IGF-1,

insulin-like growth factor-1; FT4, free thyroxine

Table 4. The Correlation between Serum Zinc Level
and Growth Parameters

Pearson correlation

coefficient P-value
Age (yr) -0.006 0916
Height SDS 0.069 0.244
Weight SDS -0.021 0.729
Bone age/chnological age 0.07 0.238
Puberty (Tanner) -0.062 0.297
ALP (IU.L) 0.002 0.973
IGFBP-3 (ug/mL) 0.134 0.025
IGF-1 (ng/mL) -0.022 0.713
FT4 (ng/dL) 0.167 0.005

Data expressed means=*standard deviation
Abbreviations : SDS, standard deviation score; ALP, alkaline
phosphatase; IGFBP-3, insulin-like growth factor binding pro-
tein=3; IGF-1, insulin-like growth factor-1; FT4, free thyroxine
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3. There is positive correlation between zinc and IGFBP-3.
Fig. 3. Pearson correlation analysis between zinc and fT4.

There is positive correlation between zinc and fT4.
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