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Zinc is as an essential micronutrient for normal growth and health that have

Asthm : . . . . . L
Coppera1 important effects on biologic actions including enzyme activity, and release
e ' of insulin, homeostasis, cardiovascular, immune function and DNA

construction. Childhood asthmais a respiratory disease with increased airway
inflammation and airway obstruction was associated with infiltration and
accumulation of neutrophils in the airways eosinophil caused to the
production of oxidants and inflammation. The aim of this study was
determine serum level of copper and zinc in pediatric with asthma. In a case-
control study that performed in pediatric department of Tabriz University of
Medica Science on pediatric with asthma, serum level of copper and zinc in
pediatric with asthma evaluated. 68 of children were boy and 32 of them were
girl. Mean age children with asthma was 5.68+2.52 year and mean age
control group children was 5.12+3.65 year(P=0.375). Mean copper level in
children with asthma was 98.52+30.78 and mean copper level in control
group children was 75.48+15.77. Mean Zinc level in children with asthma
was 20.12+10.14 and mean copper level in control group children was
25.20+8.95. Mean copper level in children with asthma was significantly
higher than mean copper level in control group children (P<0.001). Mean
zinc level in children with asthma was significantly less than mean zinc level
in control group children (P=0.009).

I ntroduction

One of the most essentia micronutrients and immune systemfunction, DNA and
for the growth and nqtural gvolution _Of proteins synthesis and wound healing (1).
thebody and hedlth is Zinc having Zinc exists in nerve cells, monocytes and
important effectsin blO'OgIC&' activitiesin macrophages and Strengthens the cdlular
thebody including theenzyme activity, immune response having antioxidant and
insulin release, cardiovascular homeostasis inf|amma[ory properties_
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The administrationof zinchas been
reported effective in the treatment of many
aillmentslikechronic  hepatitisC, acute
diarrhea, Shigellosis and Leishmaniasis. On
the other hand, have proven
innumerous studies that zinc plays an
important role in diseases with physio-

pathologies such as chronic
inflammationand  chronic irritation of
cellular immune system such asin

serum level asthmatics patients(1).

Asthma in childhood is arespiratory disease
accompanied by increasing the response,
inflammation and obstruction of
airwaysand eosiniphil infiltration and

neutrophil accommodation in the air
wayslead togeneration of the oxidants
followed by inflammation.

Studies inrecent years indicatethe
relationship  betweentheserum  levels
of microneutrients and antioxidant

mechanism in asthma (2-3).

Copper and zinc act asacofactor for a
number of enzymes and if they are in
natural level they prevent effectsof anti-
oxidant materials and inflammation (2-3).

There exists an imbaance between
oxidants and antioxidants inallergic
asthmacausing inflammatory processesin
the ar ways (2,3). Inthe study
conducted by Oeffelen et a, there existed a
reverse relationship between serum zinc
andthe severity of asthmaattacks in
childhood (4-6)

In the research of Fernandaet a, the levels
of zinc and selenium were lower in pediatric
patients withasthma(7). Ina study
performed by Chin-Hung Guo, with
increasing the serum level of copper along
with  reduced serum  levels  of zinc,
asthma attacks and inflammation of
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thear ways aggravated (8-9). Considering
that asthma attacks and repeating it import a
heavy burden to families and the role of
serum copper andzincin the incidence
of childhood asthma and how to respond to
drug therapy has been known well, we
amed to measure serum levels of copper
and zinc in patients with
asthmain lung section Children's Health Ed

ucation Center of ~ Tabriz  which  is
acountry'sregional service providers.

Because in our area the serum copper
andzinc in children with asthmais
not measured. The aim of this study was to
determine serum levels of copper and zinc in
children with asthma, respectively.

M aterials and methods

In acase-control study inthe Department

of Pediatrics— University of medical
sciences, Tabriz, Iran, on children
with asthma, serum levels of copper

and zincin children with asthma were
evaluated.

Simple sampling method was used and all
children and young people with asthmawho
had referred to the pediatric lung section of
children's Hospital and university clinics
during 2012 were selected and entered the
study. 50 children without asthmaat the
same age and sex were chosen as control
group and were eval uated.

Inclusion criteria

1-having a complete medical record
2-2-18 yearsold

3-having the weight of the top 25 percent
4-lack of other underlying illness

5-not receiving Zn in the last 6 months

Sample
to the

sizewas determined according
sample sizetablefor  Cohen case
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studies with5%errorand 99%in at
least 44 cases and 6 cases were added for
considering missed cases.

50 patient samplesin patient group
and 50 samplesin the control group were
studied. Patients who themselves or their
family = consented  toparticipate in
the plan are excluded.

The patients in the two groups went under
the accurate measurement  of height
and weight using Seca weight
gauge after obtaining written consent  and
information form was compl eted.

Blood samples of two groups were collected
after 12 hoursfasting of patients and serum
was separated by centrifugation in low speed
in the laboratory and transferred to the-
70 freezer in the biochemistry laboratory of
Medicinal Applied Research  Centrein
Eppendorf vials in order to measure
theserumlevels of zinc and copper via
Atomic  absorption  spectrophotometry
method.

NCHS standard curve was used to convert
the height and weight to the SDS.

Statistical analysis

The collected data were analyzed by SPSS-
17 satistical software. The collected data
were expressed as percentage and mean +
SD. Continuous (quantitative) variables
were compared by Independent samples and
Paired t test. Categorica (qualitative)
variables were compared by contingency
tables and Chi-square test or Fisher's exact
test. P-value <005 was considered
statistically significant.

Ethical consider ations

According to the written informed consent
of the parents or legal representative of the
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child (whichis attached) we didn't have
any ethical problemsin the study.
Necessary measurestook place to obtain
consent from theilliterate individuals.

Result and Discussion

In this study, the serum level of copper and
zinc inchildren with asthma compared
with control group and the following
results were obtained:

Groupwas composed of  about 50
people (36 boys) and 50  peoplewere in
control group (32 boys) (P = 0.391).

The mean ages of children with asthmawere
5.68+2.52 and it was 5.12+3.56 in control
group (P = 0.375).

Demographic findings of studied children
areshown intablel.

The meanserumlevel of Copper was
98.52+30.78 in children with asthma
and 75.48+15.77 in childrenin the control

group.

The mean serum Copper levelsin patients
with asthma is significantly higher than that
of the control group (p <001).

The  mean serum leve of Zinc  was
20.12+10.14 in children with
asthmaand 25.20+8.95 in children in

the control group.

Mean levels of Zincin patients with
asthma  were significantly  less
than children of control group (P = 0.009).

Distribution of Copper and Zinc serum level
in patients of two groups (Case and Control)
were shown in figurel and I1.

Evaluation of parameters based on asthma
type and response to treatment were shown
intablell.



Int.].Curr.Res.Aca.Rev.2014; 2(8):266-273

100

70

a45% €I Cu

Case Control

Figure.l Distribution of Copper serum level in patients of two groups (Case and Control)
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Figure.ll Distribution of Zinc serum level in patients of two groups (Case and Control)
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Table.l Demographic finding of patients in two groups

Group P
Case Control
Age 569 + 2.52 513+ 3.65 0.375
Weight 21.71+9.08 2142+1148  0.888
Height 112.00 + 15.78 10048+ 21.87 0511
Birth Weight 322320+ 544.77  3187.00+432.76  0.714
'\A";éher S 2572 + 5.87 24,92 + 4.87 0.460

Table.ll Evaluation of parameters based on asthma type and response to treatment.

Asthmatype Response to treatment
Intermittent Mild persistent Partially
asthma asthma P Controlled controlled P
g‘e’lper UM 9> 80+17.00  99.95¢3336 O 943440887  105.94¢3348 0204
ij\;‘; UM 21 03:10.62 1650:720 2210 51 06+048 1950¢1061 0630
Age(year) 5.35+2.50 7.00£224 0065 5514250 590£260 0528
Weight(Kg) 20.74+9.05 2560+854 0131  21.03+825 2292+1053  0.486
Height(Cm) 100.33:14.98  1270+1498 0015 110.69t1556  114.33t16.35 0.439
Birth 0.062 3175.00 0.644
Weight(an) 3151.50£541.12  3510.00+482.36 3250.31+54388 Lo
Mother’s 25.85+6.09 25204514 078 o578:607 25614566 09
Age(year)
Records of allergy or asthma were observed (10). Free oxygen radicals including

in the immediate family of 17 patients. Of
the 17 patients, 12 patients demonstrated
alergy and 5 demonstrate symptoms of
asthma. In 12 of the cases, children had
blood parents. Records of indoor smoking
were seen in 13 cases. Moreover, 40 patients
had intermittent asthma (according to GINA
2008) and 10 children (patients) were
diagnosed with mild persistent asthma
Concerning pharmaceutical treatment, 31
patients experienced monotherapy while 19
received polytherapy. The treatments led to
the control of asthma in 32 patients and
relative control of asthmain 18 patients.

Asthma is considered a chronic
inflammatory disease leading to temporary

blockage of air ways. Thegenetic and
environmental factorsinvolvedin  the
pathogenesis of this disease
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hydrogen peroxide, superoxide and hydroxyl
radicals are involved in the pathogenesis of
asthma (11-13).

There exist some defense mechanisms under
the title of antioxidants agents
various harmful agents causing inhibition of
free radicals production, reducing their
activity and degradation of them. The most
important antioxidants include
Glutathione peroxide and dismutase

superoxide (14-15).

Zn is regarded one of the main components
of  antioxidantenzymes leading to
decreased harmful effects of oxygen free
radicals. Reduction of zinc may cause
diminishing the antioxidants system effects
and as a result leads to inflammation and
hyper activity in air ways (16-18).
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Zinc  deficiency disturbs  oxidant and
antioxidant balance whichis  named
oxidative  stress. This  stress makes
pulmonary damage directly and increase
of oxidative stressin patients
with asthmais mentioned in ~ many studies
(12).

Most of thestudiespay attention to

the protective  effects of antioxidants and
rare elementslike zinc.

In this investigation serum level of copper in
children with asthma and healthy
childrenwith the same age and sex was
compared and studied.

According to the study of Dey Toro € 4,
zinc deficiency leads to change inimmune

response from TH1 to TH2 that is
effectivein the pathophysiology of
asthma (19).

In astudy performed by Davidet d at

the Department  of  Pediatricsin  the
University of Manchester on patients
with atopic eczema, they expressed that the

copper level in patients with atopic
eczemawas significantly  higher  control
group (20).

In the other study by David et a at
the Department of Pediatricsin the
University of Manchester, levels of
Zn (Zinc) in  patients with atopic eczema

were measured which was significantly less
than control group (21).

Gua e a conducted a study at
the Biomedical  Nutrition Department in
the University of Hong Kong in Taiwanin
2011, they expressed that children with
asthma have higher levels of copper and
lower levels of Zinc in comparison to
control group (8).
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Results of our study were consistent with the

results of the abovestudies, the level
of copper inchildren  with asthmawas
higher andlevels of zinc  wereless

than healthy children.

In asurvey done by Kocyigit et a (2004) at
the Department of Biochemistry in
the University of Harran in Sanliurfa,
Turkey, on the level of microneutrients
in patients with asthma it was shown that
thelevel of zinc was lower in children
suffering from asthma than healthy control
group and in the contrary the level of copper
these children also was higher than control
group (22).

Carneiro et a (2011) performed a research
in the Sao Paulo University of Brazil
representing  that children  with asthma
had increased copper surface relative to
thecontrol group; in contrast, these
children had decreased zinc levels compared
to the control group (7).

In the study of DiToro et al it was suggested
that there exist no significant difference
between zinc level in patients with allergy
and healthy people and the level of copper
in children with asthmawas higher in patien
ts than healthy subjects (23).

Following astudy by El-Kholyet a at
the Department of Pediatric diseases in
AinShams University, Cairo, Egypt, it was
concluded that both copper and zinc play
vital roles in protein synthesisand enzymes
activity and serum levelsof copper was
higher and serum levels of zinc was lower in
children with asthmathan normal people,
respectively (4).

Inthisstudy, the meanserumlevel of
Copper was 98.52+30.78in children
with asthmaand 75.48+15.77 in childrenin
the control group.
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The mean serum Copper levelsin patients
with asthma is significantly higher than that
of the control group (p <001).

The  mean serum level of Zinc was
20.12+10.14 in children with asthma
and 25.20+8.95 in children in the control

group.

Mean levels of Zincin patients with
asthma were significantly less than children
of control group (P = 0.009).

Conclusion
In our study, the average level of Copper

was higher in childrenwith asthma than
those in control group and mean levels of

Zn (Zinc) waslower in children
with asthmathan control children.
Suggestions

According tothe results, of clinical trial is
recommended in the caseof the use
of zinc supplementation in children
with asthma
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