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Abstract

Background: Obesity is associated with low-grade chronic inflammation and
imbalance of T helperl and T helper2 cells-cytokine production, also associated with
risk of allergy. Zinc plays role in balancing immune response and have anti-
inflammatory effects; its deficiency is common in person with obesity. We
investigate the role of zinc supplementation in obese children with hypozincaemia
who has risk of allergy which identified as having positive family history of atopy.

Materials and Method: We performed double blind randomized controlled trial to
investigate the effect of once daily 15 mg zinc supplementation for 6 weeks in
children aged 11 to 14 years old with obese and hypozincaemia who has family
history of atopy. Subjects were divided into group of zinc supplementation and
placebo, recruited from junior high schools from Semarang municipality, performed
during periods from January to December 2013. Serum zinc concentration, leptin,
immunoglobulin-E (Ig-E), T helperl cytokine interferon-y (IFN-y), T helper2
cytokine interleukin-4 (IL-4) were measured, also body weight, height and ISAAC
guestionnaire to recruit subjects with family history of atopy.

Result: There were 36 subjects. The concentration of zinc serum, 1g-E, IFN-y, and
IL-4 of two groups before supplementation were not significantly different (p>0.05).
Zinc supplementation increase the mean level of zinc concentration on treatment
group compare to placebo group (p=0.000). The mean concentration serum were
decreased at treatment group in level of Ig-E (p=0.613), IFN-y (p=0.174) and IL-4
(p=0.085) but not statisticaly significant.

Conclusion: Zinc supplementation improves the hypozincaemia state in obese
children with family history of atopy, and associated with possible decreased risk of
allergy.
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INTRODUCTION

fat accumulation which impair health.> The excess of

Obesity in children has emerged as a serious fat accumulation

clinical burden in health, posing them to have increase
risk of cardiovascular, metabolic diseases’ and
allergy.? The correlation between obesity and atopy are
still in debate; one study showed no association
between obesity and atopy in schoolchildren?
meanwhile other showed there were correlation
between obesity and the level of Ig-E concentration,
atopy and food sensitization.* World Health
Organization defines obesity as abnormal or excessive

are associated with enlarge
adipocytes which then recruits macrophages and
promotes the condition of low-grade chronic
inflammation due to dominant state of Thl-cytokines
production IFN-y compare to Th2-cytokine profile
production such as IL-4.%7
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Leptin which is secreted by adipose tissue has known
to play role in regulating immune function as a link
between obesity and proinflammatory state®®. Leptin
resistance commonly found in obesity is correlated
with defective receptor, receptor polymorphism,
imbalance between circulating leptin and bound leptin.
That condition suppress the cytokine production of Thl
cells towards the increase production of Th2-cytokines
such as IL-4, IL-5 and IL-13. Interleukin-4 has role on
the production of Ig-E which known as marker of
allergy?-3,

Zinc is an essential trace elements which also has
anti-oxidant and anti-inflammation properties®4, its
concentration found low in obese individual®®. Study
showed that zinc deficiency make the Th1/Th2 balance
disrupted, lead to decrease level of Thl-cytokine
production but without any significance alternation on
Th-2 cytokine production. This study aims to
investigate the effects of zinc supplementation on
obese children with hypozincaemia who has risk of
allergy which identified as having family history of

atopy.

MATERIALS AND METHODS
Subjects and Controls

The double blind randomized controlled trial was
conducted among 40 obese children ages 11-14 years
old, recruited from yunior high school students in
Semarang municipality during period from January to
December 2013. Participants were recruited from 1268
students, selected by inclusion criteria such as body
mass index (BMI) equal to or higher than 25 kg/m?
according to obese criteria by WHO standard for Asia
Pacific children, positive family history of atopy
justified according to The International Study of
Asthma and Allergies in Childhood (ISAAC)
questionaire, serum zinc level below normal
concentration (hypozincaemia). Children with history
of metabolic or chronic diseases, chronic
gastrointestinal tract dysfunction or liver diseases and
zinc treatment before recruitment, were excluded from
the study.

The study was approved by the Ethics Committee
of Faculty of Medicine Diponegoro University and Dr.

Kariadi Hospital number 320/EC/FK/RSDK/2013 and
was conducted according to the Declaration of
Helsinki. We provided detailed information on the
study procedure to children and parents, followed by
written informed consent from the parents and oral
assent from the children.

Physical Examination and Anthropometric
Measurement

At enrollment we performed physical examination
consist of general condition, vital signs (blood
pressure, pulse, respiration rate, temperature),
measurement of body weight by electric scale SECA
878 with degree of measurement 100 gram, subjects
wore  light-weighted cloth.  Standing  height
measurement performed on erect position, bare foot,
measured by standardized stadiometer with 0.1
centimeter accuracy. The ISAAC questionaire was
performed to identify the family history of atopy and
history of allergy of the subjects.

LABORATORY MEASUREMENTS

Eight mililiters of blood were withdrawn from
subjects after at least 12 hours fasting, examiner wore
sterile polyethylene gloves, with non-coagulated
vacutainer, free from trace element demineralized by
30% nitric acid one day before examination, flushed by
demineralized aqua to avoid contamination of other
minerals. Blood were withdrawn twice, first before
zinc supplementation and the second at 6 weeks after
supplementation.

Measurement of zinc serum were performed by
Atomic  Absorbtion  Spectrophotometer  (AAS)
methods, leptin, Ig-E and cytokine concentration (IFN-
v, IL-4) were measured by Elisa methods at acredited
GAKY Laboratory Faculty of Medicine Diponegoro
University.

Intervention

Treatment group were given once daily zinc
sulphate syrup 15 mg for 6 weeks. Placebo group were
given syrup contain of nipagin, simplex syrup and
carboxyl methyl cellulose according to manual
procedure of Pharmacy Department of Faculty of

Table 1. Characteristics of subjects

Groups
Characteristic Zinc supplementation  Placebo p
n (%) n (%)
Sex
e Boys 10 (27.8) 11 (30.6) 0.73*
e Girls 8(22.2) 7(19.4)
BMI
e obese 12 (33.3) 11 (30.6) 0.72*
e  superobese 6 (16.7) 7 (19.4)
Family history of atopy
e  Atopic Dermatitis 7(19.4) 12 (33.3) 0.17*
e  Rhinitis 7(19.4) 5(13.9)
e Asthma 4 (11.1) 1(2.8)

* Chi square test
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1268 Junior High School

students age 11-14 vears
Anthropometric measurement
ISAAC questionnaire handout

91 obese children with family history of atopy
Blood drawn for 8l
(Zn serum concentration, leptin, IL-4, TFN-y, TgF)

Exclusion criteria

| 40 children with inclusion criteria |

Simple Randomization

20 subjects were given 15mg of 20 subjects are given placebo
Zn every day for 6 weeks every day for 6 weeks

I !

Controlled by
daily chart

Controlled by
daily chart

A
End of week 6:
18 treatment subjects and 18 placebo subjects with 8ml of blood sample drawn
Measurement of Zn serum concentration, leptin, IL-4, TFN-v, TeR

l

| Result analysis and Reporting |

Figure 1. Consort Diagram

Medicine Diponegoro University. The parents were
given daily chart consumption of diet, list of drugs
consumed if any and check list to evaluate the
adherence of zinc supplementation.

Statistical Analyses

The difference of zinc serum, leptin, Ig-E and
cytokine  concentration  before  and  after
supplementation were tested by paired t-test for normal
distribution or Wilcoxon Signed Ranked Test if the
distribution were not normal. The mean difference of
zinc serum, leptin, 1g-E and cytokine concentration
between group of supplementation and placebo were
tested by non-paired t-test for normal datas distribution
or Mann Whitney test for not normal datas distribution.
Datas were analyzed by SPSS for windows version
15.0 (SPSS Inc, USA).

RESULTS

During period of study there were 91 obese children
with family history of atopy; among them there were
41 subjects with hypozincaemia which then randomly
asigned to 2 groups of treatment group of 20 subjects
who received once daily 15 mg of zinc sulphate syrup
for 6 weeks and placebo group of 20 subjects. At the
end of the study there were remaining 18 subjects of
treatment group and 18 subjects of placebo group as
shown in Consort Diagram of Figure 1. Four subjects
resigned due to unexplained reason.

Table 1 showed characteristics of subjects; there
were no significance difference of age, sex and degrees
of obesity between treatment and placebo groups. The
clinical manifestation of allergy consist of atopic
dermatitis, allergic rhinitis and asthma.

Table 2 showed that mean concentration of zinc serum,
leptin, 1g-E, IFN-y and IL-4 before supplementation on
treatment group were lower compare to placebo group;

Table 2. Laboratory examination before and after supplementation

Pre intervention Post intervention P A mean P
Mean Min Max Mean Min Max
Leptin 0.460v
Treatment 882456 2459.50 17279.00
control 9908.72 1775.70  15874.00
Zinc (ng/dl) 0.000*
Treatment 69.57 62.75 78.11 94.31 78.21 12053 0.000¥ 24.74
control 71.97 64.40 79.00 75.44 67.17 81.50 0.000¥  3.47
Ig-E(1U/ml) 0.613¢
Treatment 141.78  4.573 392.38 126.46  3.21 361.06 0.001* -15.50
Control 12098  10.59 282.41 10096 5.51 264.60 0.018%  -20.02
IFN-y (pg/ml) 0.174"
Treatment 4.44 0.25 13.34 2.61 0.08 10.94 0.035¢  -1.82
Control 4.80 0.25 14.84 3.89 0.08 15.80 0.323* -0.91
IL-4 (pg/ml) 0.085"
Treatment 5.82 0.25 23.18 1,060 0.12 2.52 0.0005 -4.76
control 3.92 0.25 14.55 1.47 0.12 4,72 0.1578 -2.44

¥ Paired t-test; § Wilcoxon signed rank test; y independent t-test; & Mann-Whitney U test

o Normal value : zinc (80-120 ng/dl); Ig-E (<100 IU/ml), IFN-y (15.6 pg/ml), IL-4 (31,2 pg/ml)
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but there were no significantly difference between two
groups. Result of our study showed mean value of IgE,
IFN-y and IL-4 were in wide range distribution of
cytokines value.
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Figure 2. Mean of zinc serum between before and
after intervention for 6 weeks
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Figure 3. Mean of 1g-E serum between before and
after intervention for 6 weeks
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Figure 4. Mean of IFN-y serum between before
and after intervention for 6 weeks
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Figure 5. Mean of IL-4 serum between before and
after intervention for 6 weeks

As shown in Table 2, mean zinc serum
concentration after supplementation were higher at
treatment group compared to placebo and was
statistically significant. The control/placebo group
also showed increase level of zinc serum; we suggest
that the increase level maybe due to the awareness of
the parents because we give general explanation and
education before we recruit the subjects and informed
consent. We did not performed analysis of diet
consumption make us difficult to give details reason for
this phenomena.

Figure 2 showed the delta (X) increased level of
zinc serum was statisticaly significant after
supplementation at both groups (p<0.05). The mean
delta increased level of zinc serum at treatment group
was 24.74 ng/dl compare to control group 3.47 ng/dl
which  was significantly  difference  (p=0.00)
(independent t-test).

In Figure 3, the decrease level of Ig-E serum were
significantly different at two groups after zinc
supplementation (p<0.05). Mean level decrease level
of Ig-E at treatment group was 15.5 IU/ml compare to
20.02 1U/ml at control group according to Mann-
Whitney U test analysis was not signficantly different
at both groups (p=0.613).

From Wilcoxon signed rank test analysis, the
decrease level of IFN-y serum was significant after zinc
supplementation at treatment group (p<0.05),
meanwhile at control group according to paired t-test
analysis showed no significant difference (p=0.323).
The mean decrease level of IFN-y concentration was
1.82 pg/ml compare to 0.91 pg/ml at control group.
According to Mann-Whitney U test analysis there were
no significant difference on decrease level of IFN-y on
both group (p=0.714) (figure 4).

Based on Wilcoxon signed rank test analysis, the
decrease level of IL-4 serum before and after
supplementation showed significant difference at both
groups, at treatment group the decrease level of IL-4
concentration was not statistically significant
(p=0.157). The mean decrease level of IL-4
concentration at treatment group was 4.76 pg/mi
compare to 2.44 pg/ml at control group, and according
to Mann-Whitney U test there were no significant
difference of mean decrease level of IL-4 serum at both
group (p=0.085) (figure 5).

DISCUSSION

Our study showed high level of leptin suggesting
that subjects on our study has leptin resistance. The
leptin resistant which commonly found in obesity is
identified as one factor for the risk.'®'’ High level of
leptin will lead the suppression of cytokine production
of Thl cells, but will increase the level production of
Th2-cytokines such as IL-4, IL-5 and IL-13. In our
study, lower level of IFN-y concentration on both
group might be associated with higher level of leptin.'8
Obesity is associated with increased risk factor of
allergy. Studies showed that leptin resistance increases
the event of bronchoconstriction and obesity-
associated asthma.'®?° Atopy is associated with allergic
diseases with family history predisposition. Clinical
manifestation of allergy found in this research are
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atopic dermatitis, asthma and allergic rhinitis which
associated with obesity. Boys are more frequent to
have atopic manifestation compare to girls but not
statistically significant. ~ This result are different
compare to study by Viera which showed that girls are
more frequent to have asthma and atopy®. As we
expected the IgE level were higher on both group
because all subjects have risk of allergy based on
positive family history with atopy supported by
positive manifestation of allergy from anamnesis. The
concentration of IL-4 were lower in both groups
suggesting that leptin plays role on supressing the Th2
cell  cytokine production of IL-42  Zinc
supplementation associated with decreased level of IL-
4 concentration on both group but more pronounced in
supplementation  group  suggesting that  zinc
supplementation decrease the risk of allergy.

Study by Tascilar on 34 obese children ages around
10 years old compare to normal weight showed that the
zinc concentration was lower at obese children but not
significantly different??.  Other study support the
previous study that the zinc concentration was lower at
obese compare to normal weight, significantly?. In
this study subjects showed lower zinc serum
concentration in both groups in line with inclusion
criteria. Zinc widely known as trace element who plays
role in differentiation and development of cells. We
suggest that in lower concentration of zinc serum, the
cell proliferation will be limited which will disrupt
specifically the T-cell proliferation, namely the balance
of Thl and Th2 cells, also its cytokine production. In
our study there were no correlation between
concentration of leptin and zinc of each group. Study
by Chen showed that obese group have higher leptin
concentration compare to normal weight; there were
negative correlation between leptin and zinc
concentration, suggesting that zinc play role towards
leptin production at adipose tissue?*.

Lower zinc concentration at obese individu will
lead to imbalance of Th1/Th2 which effected on
decrease level of Thl-cytokine production such as
IFN-y; widely will effect also the production of Th2-
cytokine production in lower impact compare to Thl.
This study showed that in both group the IFN-y
concentration was lower compare to normal. The
concentration of Ig-E was higher in both groups
compare to normal; but the level of IL-4 were lower in
both group. The result our study support the previous
study stated that person with allergy produce lower
concentration of IFN-y, while Th2-cytokine production
is less influenced which will make the person continue
to produce Ig-E against exposure of environmental
allergen®.

Our study showed that zinc daily supplementation
15 mg for 6 weeks influence the adaptive immune
respond mediated by Thl and Th2 cells on obese
children who have family history of atopy. The level
of zinc concentration are increased significantly. Zinc
supplementation alters the level of 1g-E, IFN-y and IL-
4 serum; suggesting that increase level of zinc may
play role on decreasing level of Ig-E and Thl- also
Th2-cytokine production. These laboratory parameter
lead us to the idea of improved level of zinc

concentration will decrease the immune respond of
Th2-mediated which will decrease or prevent the risk
of allergy. The limitation of our study was that we did
not control the diet consumption of subjects to
eliminate the influence of additional zinc consumption;
the other parts are the awareness of the parents towards
obesity after education which might influence the
result of zinc serum concentration. We did not
measure the concentration of leptin after zinc
supplementation and no re-examination the clinical
manifestation of allergy. Further study emphasizing
the improvement measurement find on the limitations
of study hopefully will improve the result of this kind
of study.

CONCLUSIONS

Zinc supplementation of 15 mg once daily for 6 weeks
improve the hypozincaemia state in obese children
with family history of atopy, and associated with
possible decreased risk of allergy.
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