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Zinc Deficiency: a Contributing Factor of Short Stature in
Growth Hormone Deficient Children
by Zeynep Șıklar, Ceyda Tuna, Yıldız Dallar and Gülten Tanyer
Ministry of Health Ankara Hospital, Department of Pediatrics, Turkey

Introduction
Zinc is an essential trace element and a cofactor of
many metalloenzymes that are involved in numerous
biochemical processes such as skin integrity,
immunity, bone formation and tissue growth and
development. Zinc deficiency results in depressed
immunity, impaired taste, poor wound healing,
delayed sexual maturation, growth retardation,
weight loss, and abnormal dark adaptation.1 Rapidly
growing infants and children who have a diet of low
bioavailability of zinc, are more prone to zinc
deficiency.2 Furthermore, zinc deficiency can be an
important factor on the growth of growth hormone
(GH) deficient children.3
We, therefore, aimed to evaluate zinc levels of GH
deficient children.
Materials and Methods
Twenty-four GH deficient children (13 boys and 11
girls) who were treated with recombinant GH for at
least 1 year, were recruited for the study. It is thought
that the catch-up growth period during the first year
of the GH treatment could effect the growth rate.
Children with chronic systemic disorders, malabsorbtion, malnutrition, Turner syndromes and
multiple hypophysal hormone deficiency were not
included in the study.
We studied intraerythrocyter zinc levels by atomic
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absorption spectrophotometry. Normal intraerythrocyter zinc levels are 8.2–8.7 ng/ml. Eleven patients
were found to be zinc deficient (Group 1) and 13
patients were found to have normal zinc levels
(Group 2). Zinc supplementation was given in a
dosage of 1 mg/kg/day for 6 months. The growth
velocity of the study groups was evaluated for at least
6 months before and after the zinc treatment. Unfortunately we were unable to measure the insulin like
growth factor-1 (IGF-1) levels in our study.
Statistical analysis was done between groups with
respect to growth velocity by using the
Mann–Whitney U-test.
Results
All patients were prepubertal and diagnosed as
isolated GH deficient. The body mass index of the
patients was normal and there was no statistically
significant difference between the two groups.
Patients’ mean age was 9.3 ± 2.2 years (range 5.6 –
13.5 years). They had been treated with rhGH for 2.2
± 1.6 years (range 1.1 – 4.3 years).
Group 1 (n = 11, 45.9 per cent) were both zincdeficient and GH deficient children. Their mean age
was 11.4 ± 2.1 years. Their GH treatment period was
2.6 ± 1.9 years. Before zinc supplementation, the
growth velocity of group 1 was 5.98 ± 0.8 cm/year. At
the beginning of the study, the mean zinc level of
group 1 was 6.9 ± 1.1 ng/ml.
Group 2 was comprised of 13 GH deficient only
children (54.1 per cent); mean age 10.7 ± 1.2 years.
The rhGH treatment period was 2.0 ± 1.7 years. The
initial growth velocity of Group 2 was 6.9 ± 1.4
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Summary
Zinc is an essential trace element which affects growth by promoting DNA and RNA synthesis and
cell division. Zinc deficiency causes growth retardation and its frequency is high in developing countries. It could contribute to the effect of growth hormone (GH) treatment in GH deficient children.
In this study, we investigated zinc deficiency in GH children. Twenty-four GH deficient children
(treated with GH for 2.2 ± 1.6 years) were recruited for the study. Intracellular erythrocyte zinc
levels were measured. Eleven (45.9 per cent) were found to be zinc deficient (Group 1), while 13
patients (54.1 per cent) had normal zinc levels (Group 2). The mean growth velocity was 5.98 ± 0.8
cm/year in Group 1 and 6.9 ± 1.4 cm/year in Group 2. Group 2 was given oral zinc supplementation
with a resultant growth velocity of 7.51 ± 0.5 cm/year. During GH treatment in GH deficient
children, zinc status should be evaluated as severe zinc deficiency could affect the response to GH
treatment.
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cm/year, and the intraerythrocyter zinc level was 8.8
± 0.4 ng/ml.
After a 6-month period, in Group 1 the growth
velocity was 7.51 ± 0.5 cm/year (p < 0.05); in Group 2
it was 6.8 ± 0.6 cm/year. Hence, the growth velocity
increased in Group 1, but did not change in Group 2
after a 6-month follow-up period.
Only four patients complained of gastric irritation
due to zinc. No other complications were seen.
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Discussion
Zinc deficiency can be caused by an inadequate
dietary intake, impaired absorbtion, excessive excretion or inherited defects in zinc metabolism.2
In Turkey, Aras4 reported that except for uppermiddle income families, the daily zinc intake was
much lower than the recommended value of 15
mg/day.
Zinc has an important role in protein synthesis and
IGF-1 synthesis can be impaired by zinc deficiency. A
reduction in circulating IGF-1 concentrations has
been proposed as a potential mechanism for growth
retardation induced by zinc deficiency.5 An important observation was the significant elevation in the
IGF-1 level after zinc supplementation.6 Unfortunately we were unable to measure the IGF-1 levels of
our patients.
Lifshitz and Nishi7 reported that zinc supplementation improved the growth in patients who had
abnormal growth patterns without any other abnormality except hypozincemia.
During the rGH treatment, an increase in body
growth could cause relative deficiency of essential
elements such as zinc.2 Cheruvanky, et al.8 reported
that 22 GH deficient children who were receiving
hGH, were given 50 mg of oral zinc supplementation
daily for a year and had an increased growth rate from

5.1 to 7.3 cm/year. In our study, the incidence of zinc
deficiency among the hormone deficient children was
45.8 per cent while receiving GH treatment, and
growth velocity increased with zinc supplementation.
Six months is a very short time to follow-up, and an
increased case number and follow-up time is desirable. Furthermore, controlling the IGF-1 serum level
will also help to emphasize the effect of zinc supplementation.
Zinc deficiency could be a contributory factor to
the decrease in growth in children with growth
disorders. Especially in zinc-deficient countries such
as Turkey, zinc deficiency should be kept in mind for
its effect on growth, while treating GH deficiency
with rhGH.

