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Abstract
Objective: Zinc is an important trace element in terms of children being able to grow and develop normally and to
be protected from diseases and it is also essential for most of the enzymes to be able to function normally. In this

study, we aimed to evaluate the serum zinc status of children who admitted to our hospital.

Material and Methods: A total of 88 subjects (61 cases, 27 controls) who admitted to our hospital within the past
year-aged between 0-48 months and whose serum zinc levels were analyzed included to study. The subjects were
divided into two groups according to their diagnosis: patient or case and control group. The patient group consisted
of patients who applied to our hospital due to any health problem, whereas the control group consisted of patients
who had no health problems. Serum zinc and other electrolytes (Ca, Mg, Na, K, P, CI) levels and diagnosis of

patients were recorded to patient files and statistical analyses were performed.
Results: Serum mean levels of Zn and Ca in the case group were lower than those of the control group (p=0.011 and
0.013 respectively). There was no significant difference in the serum levels of other electrolytes between the case

and control groups.

Conclusion: We want to emphasize that measurements of serum zinc levels in children’s follow-ups should be
done.
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1. Introduction

Zinc is an essential trace element that plays an important role in many biological functions and is essential for
children to ensure a healthy lifespan and sustain normal growth and development. It is an important component of
most enzymes involved in protein, lipid, and carbohydrate metabolism [1]. It can also be found in the pancreas,
liver, retina, bones, skin, kidneys and blood cells, as well as in the muscle [2]. For optimal health, a certain amount
is required every day. Zinc is necessary for normal growth and development in children, and it protects children
from recurrent infections that are taken in adequate amounts, reducing the frequency of diarrhea and pneumonia [3].

Zinc deficiency is one of the most widespread micronutrient deficiencies [3].

Clinical manifestations include zinc deficiency, growth retardation, hypogonadism, hepatosplenomegaly,
parakeratosis, alopecia, delayed wound healing, congenital anomalies, intrauterine growth retardation, increased
sensitivity to infections, impaired neurophysiological performance and impaired sense of smell [4]. Studies have
shown that serum zinc levels decrease in infectious and inflammatory conditions [5]. In zinc deficiency, it has been
shown a loss in T and B cell maturation and changes in the secretions of some cytokines [6]. The aim of this study is
to evaluate the serum zinc status of infants who admitted to a tertiary health institution and its relationship with

infections and other clinical conditions.

2. Material and Methods

This retrospective study was carried out in a university hospital serving as a tertiary health care institution in the
southern region of Turkey. Eighty-eight children who were admitted to our hospital within the past year —aged
between 0-48 months-and whose serum zinc levels were studied included in this study. The study was approved by
the local ethics committee. Patients' age, gender, clinical diagnosis, serum zinc, and electrolyte levels were recorded
by scanning patient files. According to the diagnosis, patients were divided into two groups, case, and control. The
patient group consisted of patients who applied to our hospital due to any health problem, whereas the control group
consisted of patients who had no health problems. These health problems consistent of respiratory infections,
hyperbilirubinemia, feeding problems, growth retardation, skin disorders, and other conditions. There were 61
individuals as case group and 27 as the control. Serum levels of Mg, Ca Na, P, Cl and K were measured using a
photometric method using an autoanalyzer device, and serum Zn was measured by atomic absorption

spectrophotometry. Serum zinc levels between 50-150 pg/dl were considered normal.

3. Statistical Analysis

The collected data were tabulated and analyzed using SPSS version 16 software (SPSS Inc, Chicago, IL, USA).
Categorical data are expressed as percentages and numbers, while quantitative data are given as median,
interquartile range, and range. Student’s t-test and Mann-Whitney U-test were used as tests of significance. The

accepted level of significance in this work was stated at 0.05 (P<0.05 was considered significant).
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4. Results

The mean age of study cases was 6.37 £ 7.75 months and that of the control group was 4.18 + 6.82 months
indicating a statistically insignificant difference (p=0.144). There was no significant difference between the groups
in terms of sex (p=0.364). Also, serum mean levels of Zn and Ca in the case group were lower than those of control
group (p=0.011 and 0.013 respectively). There was no significant difference in the serum levels of other electrolytes
between the case and control groups (Table 1). The distribution of serum Zn levels in the study group according to

the reasons for admission is shown in Table 2.

Group Case (n=61) Control (n=27) P value
Age (months) 6.37£7.75 418 +6.82 P=0.144
Male/ Female 38/23 14/13 P=0.36
Zn (pg/dl) 77.34+21.12 92.65 + 33.39 0.011*
Na (mmol/l) 140.38 £ 2.2 140.28 +1.16 0.876

K (mmol/l) 5.01+0.49 5.24 £ 0.55 0.172
Ca (mg/dl) 9.98+£0.49 10.42 £ 0.48 0.013*
P (mg/d) 5.50 + 0.81 5.80 + 0.69 0.267
Mg (mg/dl) 2.11+0.15 2.41+1.16 0.420
Cl (mmol/1) 106.96 + 3.08 107.4 £ 2.45 0.690

*P<0.05 was considered significant.

Table 1: Comparasion of Groups According to Demographic and Laboratory Data.

Group (n) Zn level (ng/dl)
Respiratory infection (19) 78.30 £ 19.54
Skin disorders (6) 71.35 £ 22.06
Hyperbilirubinemia (8) 72.55 + 19.50
Feeding problems (5) 107.3+26.14
Growth retardation (5) 87.40 £ 15.11
Constipation (3) 67.46 + 8.63
Other (15) 69.70 + 17.77
Control (27) 92.65 + 33.39

Table 2: Distribution of Zn levels.
5. Discussion
Zinc is an essential mineral for the organism. It is a biological trace element that needs to be taken a certain amount
each day for optimal health [4]. Zinc levels decrease during infections as a result of the increase in both zinc use and

zinc loss. Our results showed that; compared with the healthy control subjects, children who admitted to hospital for
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a health problem i.e. jaundice, respiratory tract infections or other infections, feeding problems, constipation, and
growth retardation had significantly lower serum concentration of Zn. These results were consistent with the studies
of Cvijanovich et al, Linko et al and Negm et al who detected low levels of Zn in critically ill children compared
with controls [7-9]. Navarro-Alarcon et al., Cabre et al. and Negm et al. found Zn concentration decreased more in
patients with chronic illness, there were no chronic patients in our study but we found same results in subjects with

acute illness [9-11]. It is estimated that zinc is important also in acute illness conditions.

Zinc decreases the enterohepatic circulation of bilirubin. In a study, it was observed that the serum bilirubin levels
decreased when oral zinc salt was given to hyperbilirubinemic rats [12]. However, it has been shown that oral zinc
administration does not reduce the incidence of hyperbilirubinemia and the need for phototherapy, in newborns up to
one week old [13]. In our study, 13.4% of the case group were hyperbilirubinemic patients and it is consistent with
the literature. Anorexia is the first symptom of zinc deficiency. Glucopruvic stimulation increases nutrient uptake
and carbohydrate selection. On the third day of zinc-poor diet in mice, anorexia developed and it was observed that
nutrient uptake did not increase after 2-Deoxy-D glucose stimulation. It is predicted that this is caused by the ability
to detect blood glucose concentration during zinc deficiency [14]. 16.39% of the case group consisted of patients
with developmental growth retardation and feeding complaints such as loss of appetite.

Skin is rich in zinc, approximately 20% of whole body zinc is found in the skin. Epidermis layer contains 5-6 times
more zinc than dermis [15]. Zinc deficiency causes some skin problems such as acne, dermatitis, eczema, dry skin,
alopecia, delayed wound healing and stomatitis [16]. In our study group, 9.8% of subjects had skin problems as
mentioned above which was in accordance with the literature. The group with the lowest zinc level in the case group
consisted of those with constipation. As mentioned in the article of JM Hutson et al. some adolescents have

potassium or zinc deficiency, presumably related to poor diets in association with colonic irrigation [17].

There was no adolescent age group in our study, but also zinc impairment in younger age groups may be related to
constipation, but it is necessary to have a number of cases to be able to estimate that. We found that the serum zinc
levels of the studied patients were above the cut-off value determined by the laboratory. We think that this may be
due to the close follow-up and supportive treatment policies provided to all babies in our country. The serum
calcium levels in the patient group were lower than in the control group and this decrease was statistically
significant. However, in both groups, these levels were at normal intervals and had no clinical significance. The
number of patients and the small number of subgroups are among the limitations of our study. Further studies can be

conducted with larger patient groups performing more detailed examinations.
6. Conclusion

In conclusion, we wanted to emphasize that zinc level inspections should be done in order to ensure growth and

development in children, especially infants, and to protect them from the disease.
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