
Mal J Med Health Sci 17(1):17-22, Jan 2021 17

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

ORIGINAL ARTICLE

Association Between Oxidative Stress, Serum Antioxidant Status 
and Vitamin D in Asthmatic Children  
Adel Ahadi1, Leyla Katebi2,Shahab Bohlouli3, Afshan Sharghi4

1 Department of Pediatrics, Faculty of Medicine, Ardabil University of Medical Science, Ardabil, Iran. 
2 Faculty of Medicine, Ardabil University of Medical Science, Ardabil, Iran. 
3 Department of Pharmacology, Faculty of Pharmacology, Ardabil University of Medical Science, Ardabil, Iran. 
4 Department of Community Medicine, Faculty of Medicine, Ardabil University of Medical Science, Ardabil, Iran. 

ABSTRACT

Introduction: The role of vitamin D in prevention of many diseases have been confirmed by many studies recently. 
The aim of this study was to determine the levels of oxidative and anti-oxidative markers after administration of vita-
min D in asthmatic children. Methods: This randomized clinical trial study has been done on 60 asthmatic children 
who randomly divided into two groups. One group group received a single  dose  of  vitamin D  (5000 ng/ml) and  
another  group  received  placebo  with  the  same  dose in the form of prescribed vitamin D. The levels of 25 (OH) 
D were measured at the baseline and also levels of vitamin D, glutathione peroxidase 1 (GPx1) and Total Oxidative 
Capacity (TOC) were measured 10 days after prescription single dose of vitamin D. Results: The amount of Vitamin D 
at baseline in two drug and placebo groups were similar but at the end of 10 days in the drug group with 54.8±20.92 
significantly higher than placebo group with 30.73±12.98. The GPx1 levels at the end of 10 days in the drug group 
with 44.2±30.9 significantly more than placebo group with 29.5±12.9. Overall TOC amount at the end of 10 days 
in the drug group with 15.29±3.38 IU was similar to placebo group with 15.06±3.53 IU. The levels of vitamin D in 
rural children was significantly more than urban children. Conclusion:  The results showed that, vitamin D could 
significantly increase the amount of GPx1, hence it can be used as an appropriate drug in the treatment of asthmatic 
children. 
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INTRODUCTION

Today  due  to  changing  lifestyle  from  rural  to  urban,  
non-communicable  and  chronic  diseases  such  as  
asthma  and  allergy  are  increasing (1). Since 1970,  
this  increase  has  been  quite  obvious  in  developed  
countries,  so that every year about 5-7% added to the  
prevalence  of  asthma (2). Iran  in term of the  prevalence  
of  asthma is among countries with a moderate outbreak 
in the  world   and  this  rate is  between  5% to 15% 
( About  6.5 million  people  in  Iran). Asthma  is  a 
major  health  problem  in  children  and  adolescents  
at worldwide . In recent years, the prevalence of asthma 
in many countries have been increased during recent 
years.   This  disease  is  one  of  the  major  causes  of  
student  absenteeism  and  causes  a learning disruption 
in patients (3-4).

“Asthma is a chronic inflammatory disease of the 
airways “ in  which, multiple  cells  especially  mast 

cells , eosinophils  and  lymphocytic  cells  play  a role 
(5 page.72). In susceptible people, this inflammation 
causes frequent wheezing, asthma, chest tightness and 
coughing (6). These symptoms are commonly associated 
with stenosis in the airways, which was partially   
reversible. This inflammation increases the response of 
the airways to various stimulus. Various  environmental  
factors  such  as  air pollution , cigarette  and  infectious  
agents  can  lead  to  lung  injury through  oxidative  
stress,  which  in  the  pathway  of  oxygen  metabolism,  
leads  to  free  radicals  and  cell  damage (7 page.31).

Regarding  the  nature  of  asthma  inflammation,  the  
role  of  oxidative  stress  is  systematically  and  topically  
determined “ in  the  pathogenesis  of  this  disease”. 
During asthma  and  asthma  attacks,  the  antioxidant  
capacity  of  the  serum  decreases  dramatically (8 
page.195). Oxidative  stress  could be  due  to  inhalation  
oxidants  from  the  outside  and or  to  increase  
the  Reactive oxygen Species (ROS)  in  the  body (9 
page.307). Due  to  the  association  of  ROS with  
various  pathophysiological  changes  in  asthma, these  
substances  play  a crucial  role  in  the  incidence  and  
severity  of  asthma  symptoms . Among  the  effects  of  
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ROS  in  the  lungs  of  asthma patients, we could pointed 
to the increase  of the  lipid  peroxidation,  increase  the  
sensitivity  and  secretion  of  airways  and  increase  
vascular  permeability (10). An  imbalance  in  ROS  
levels  can  cause  air  constraints  and  increase airway  
sensitivity . In  addition  to  the  role  of  inflammatory  
cells  that  increase  the  production  of  ROS, the  lack  of  
antioxidants  in  the  airways  of  patients  with  asthma  
can  also  exacerbate  this  imbalance  and   as  a result,  
increase  inflammatory  response  in  patients (11-13).

Vitamin  D  is  a fat-soluble  vitamin  with  hormonal  
function  that  is  well  known  for  its  role in calcium , 
phosphorous   homeostasis  and  bone  metabolism (14). 
Over  the  past  decades , studies showed  that  many  
non-skeletal  diseases  are  associated  with  vitamin  
D  deficiencies  and  on  the  other  hand , vitamin  D  
receptors  have  been  found  in  many  tissues  of  the  
body (15 page.85). Vitamin  D play  a role  in  regulating  
the  immune  system , proliferation  and  cellular  
differentiation . Deficiency of  this  vitamin  is  a risk  factor  
for  many  chronic  diseases   such  as  various  cancers 
, autoimmune  diseases,  infectious , cardiovascular 
, hypertension  and  type  1 and  2  diabetes (16). In 
many  body  tissues , in  addition  to  the  presence  
of  vitamin D  receptors , there  is  also  an  alpha 1–
hydroxylase  enzyme  that  converts  25-hydroxyvitamin 
D  into  its  active  form  1 and 25-hydroxyvitamin D. So, 
vitamin D can have paracrine and antioxidant effects 
(17 page.298). On the other hand, vitamin D improves 
airway availability and produces antimicrobial peptides.  
Many studies showed the role of vitamin D in modulating 
immune responses (18-19).

The  importance  of  equilibrium  between  oxidants  and  
antioxidants  in  the  creation and  control  of  asthma  
has  been  studied  in  many  studies  and  most  studies  
have  shown  that  this  balance  has  significant role in 
the various  pulmonary  diseases,  including  asthma 
(20-23).

A study showed that the levels of vitamin D in asthmatic 
patients was significantly lower than healthy people (8). 
The low level of vitamin D in asthmatic patients could 
be a reason for increasing their respiratory infections and 
asthma attacks. In asthmatic patients, the insufficient 
levels of vitamin D were associated with higher rate of 
referral patients to emergency of hospitals and then their 
hospitalization (24). A study by Korn et al concluded that 
the low level of vitamin D in asthmatic patients could be 
associated with their more asthma attacks during their 
life (25). 

Due to lack of more studies about the association 
between antioxidants and vitamin D in asthmatic 
children by conducting this study we want to measure 
firstly the level of Vitamin D and secondly evaluate the 
impact of vitamin D prescribing in the levels of oxidative 
and anti-oxidative markers in asthmatic children.

MATERIALS AND METHODS

Study design and samples 
This randomized clinical trial study was done on 60 
asthmatic children who admitted in the  pediatric  ward  
of  Bu-Ali  hospital  in  Ardabil city. Patients  were  
randomly  divided  into  two groups (drug and placebo 
groups) based on randomized block design method. 
Before  administering  the  drug,  2-3 cc blood  samples  
were  taken  at  the  baseline to  measure  the  level  of  
25  hydroxyvitamin D for all patients. Intervention group 
received a single  dose  of  oral 50,000IU cholecalciferol 
tablets (VitaD50000) in the form of capsule and  the  
placebo  group  was  given  placebo  with  the  same  
dose in the form of prescribed vitamin D (empty capsule 
form). After  ten days, 25  hydroxyvitamin  D, GPx1 
and  TOC  were  measured in  both  groups  again.  
Two groups in term of age, gender and history of 
hospitalization were matched. 

Study measurements
Blood samples were collected into both 
empty and anticoagulated tubes containing 
ethylenediaminetetraacetic acid (EDTA). The serum was 
then separated from the cells by centrifugation at 3000 
rpm for 10 min. Serum samples for measurement of 
serum 25(OH) D3 and TOC levels were stored at -80°C 
until they were used. 

A single measurement of 25(OH) D concentrations 
was conducting using the highperformance liquid 
chromatography method with Agilent 1100 bio analyzer 
(Waldbronn, Germany, Roche).

The TOC  levels were evaluated spectrophotometrically 
using the ADVIA 2400 bio analyzer (Tarrytown, NY, 
Siemens). All blood sample measurements were 
performed at the Department of Biochemistry, Ardabil 
Research Hospital,  Ardabil, Iran.

Serum levels of GPx1 and CRP were measured using 
ELISA kits (Abcam, Cambridge, UK and R&D SYSTEMS, 
Minneapolis, MN, USA, respectively) following 
manufacturers’ instructions. 

Inclusion and exclusion criteria 
Children with asthma who hospitalized in the Bu-Ali 
hospital of Ardabil city were entered in the study and 
children who uses high dose of vitamin D during recent 
three months and without tend to participated in the 
study were excluded. 

Statistical analysis 
Data collected by a checklist and collected data were 
analyzed in SPSS version 16 descriptive statistical 
methods as form of tables and figures. Firstly data were 
checked for normality by K-S test and used analytical 
statistics including Chi-square and T-test for analysis 
data. Also Pearson’s correlation analysis was done to 
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determine the correlation between vitamin D amount 
and select variables. 

Ethical approval 
The  study  was  approved at  the  Ethics  Committee  
of  Ardabil  University  of  Medical  Sciences  with  
code  ARUMS.REC.92.20  and  registered in the  Iranian  
clinical  trial  system with code IRCT2014053117843N3. 

RESULTS

Among the drug group, 70% and of control group 50% 
were boys. The average age of children in the drug 
group was 4.93±3.33 years and in the placebo group 
was 4.45±3.22 years and two groups were matched 
in term of age. In the drug group 63.3% and in the 
placebo group 56.7% were live in the village houses 
(Vila homes). There wasn’t significant difference in 
anthropometric variables such as weight, Height and 
BMI between two groups. 

Of  all patients  in drug  group,  13%  (43.3%) and of 
patients in  placebo  group, 20% (66.7%)  had  a history  
of  allergy in their family. In both groups, 18 patients 
(60%) had a history of asthma in their family. In  the  
drug  group,  15  patients (50%)  and  in  the  placebo  
group,14  (46.7%)  had  history of hospitalization.

 In  the  drug  group, 15 patients  (50%)  and  in  the  
placebo  group, 14  (46.7%)  were Passive  Smoker in 
their family . The average of hemoglobin at baseline in 
the drug group with 12.93±1.86 mg/dL was similar to 
the placebo group with 12.42±2.9 mg / dL (Table I).

Table I: The Mean count of blood markers in two group at baseline 

Type of blood cell Group Mean±SD p-value

WBC Drug 11980±3469 0.01

Placebo 9299±4352

PMN Drug 62±16.56 0.1

Placebo 53±21.75

Lymph Drug 33±16.97 0.2

Placebo 39±18.81

Mono Drug 2±1.61 0.45

Placebo 2±1.43

EOS Drug 2±0.81 0.1

Placebo 1±0.93

Hb Drug 12.93±1.86 0.4

Placebo 12.42±2.91

HCT Drug 38.81±3.04 0.09

Placebo 37.29±3.9

ESR Drug 23.1±12.97 0.2

Placebo 19.03±13.66

GPx1 Drug 44.2±30.9 0.02

Placebo 29.5±12.9

CRP Drug 1.03±1.2 0.7

Placebo 0.5±0.8

Table II: Relation between Vitamin D level at baseline with patients 
characteristics 

Characteristics  Group Mean SD p-value 

Residence place Urban 18.94 12.2 0.004

Rural 63.64 35.1

Type of home Vila 17.9 7.8 0.3

Apartment 28.3 12.3

Type of sleeve 
dress 

Long sleeves 14.8 9.3 0.014

Short sleeves 86.1 30.5

Hospitalization 
history

+ 24.3 12.8 0.98

- 23.9 17

Gender Boy 16.1 10.7 0.055

Girl 36.3 17.8

CRP + 19.7 8.2 0.43

- 27.3 14.1

The mean of vitamin D at the baseline in the placebo 
group with 29.61±13.9 ng/dl was higher than drug 
group with 18.68±10.6 ng/dl but the difference wasn’t 
significant. The mean of vitamin D at the end of 10 days 
in the drug group with 54.8±20.92 ng/dl was significantly 
higher than the placebo group with 30.73±12.98 ng/dl. 
Of all patients, 3 patients (10%) in drug group and 4 
patients (13.3%) in placebo group had normal level 
of vitamin D (Figure 1). The  mean of  glutathione  
antioxidants  in  10-day  after receiving  the  single dose 
of drug  (vitamin D) with 44.16 μmol / g  in the drug 
group higher than the placebo group with 29.88 μmol / 
g. The  level  of  vitamin  D was  higher  in  rural patients  
than urban patients  (P = 0.004)  and  in  children  with  
short  sleeves  significantly more than children with  
long  sleeved  lining  (P = 0.014). However  there  was  
no  relationship  between  type  of  home  (P = 0.324),  
gender  (P = 0.055)  and  CRP (more  than  one  negative  
plus ) (P = 0.427)  with  vitamin D  levels (Table II) . 
The rate of coughing and wizing among patients during 
study were decreased significantly (Table III).

Figure 1: The levels of Vitamin D in children in two groups 
at baseline

There  was  a significant and positive correlation between  
vitamin D  levels  at  the  baseline  and 10  days  late 
in  drug group patients (Figure 2) . Also, the relation 
between levels of vitamin D at baseline and 10 days 
later with GPx1 levels after 10 days based on Pearson 
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correlation wasn’t significant (Table IV). In Drug group, 
the correlation between vitamin D at baseline and 
vitamin D after 10 days with GPx1 levels after 10 days 
wasn’t significant (Figure 3). 

Table III: Frequency of clinical symptoms in two group by time 

Time of study Symptoms 

asthma Wiz Cough

n % p n % p n % p

Baseline Drug 21 70 0.6 27 90 0.6 30 100 1
Placebo 23 76.7 28 93.3 30 100

End of study Drug 4 13.3 0.7 1 3.3 0.04 3 10 0.028
Placebo 5 16.7 6 20 10 33.3

Table IV: Correlation between vitamin D at baseline and 10 days 
later with other variables 

SigrVariable 2Variable 1

-0.1040.43Age at baselineVitamin D at baseline

0.0820.54WBC at baselineVitamin D at baseline

0.0390.77ESR at baselineVitamin D at baseline

0.430.001Vitamin D after 10 daysVitamin D at baseline

-0.1030.43GPx1 after 10 daysVitamin D at baseline

-0.0480.72GPx1 after 10 daysVitamin D after 10 days

Figure 2: Correlation between Vitamin D level at baseline and 
After 10 days 

Figure 3: Correlation between Vitamin D after 10 days and 
GPx1 in drug group

DISCUSSION

The  mean of  vitamin  D  in  the drug  group significantly 
increased from 18.7  at baseline to 54.8 after 10 days 

(P=0.001) but in  the  placebo  group the changes 
from 29.61 at baseline to 30.73 after 10 days wasn’t 
significant.  Also, it  was  found  that  vitamin  D  could  
significantly  reduce  the  rate  of  coughing  and  Wiz  in  
patients.  In Freishtat et al study, the mean of vitamin D 
in the case  and control groups was 18.5 ng/ml and 40.4 
ng/ml , respectively (p=0.002, OR=1.21, CI:1.07-49.5) 
[23]. Of all patients, 86% in case group and 19% in 
control group had vitamin D amount less than 30 ng/ml 
and the difference between two groups was significant 
(p=0.001). In our study, 83.3% of drug group and 70% 
of placebo group had vitamin D amount less than 30 
ng/ml which was similar to Freishtat et al study (23). In  
Searing  et  al study,  mean of vitamin  D was  31 ng /
mL. Of all patients  47% had  a vitamin  level less  than  
30 ng / ml  and  17 % of  patients had  a vitamin D 
level less  than  20 ng / mL which was similar to our 
study results (24). In  Brehm  et  al  study,  the  mean  of  
vitamin  D  was 35.7 ng / ml  and 3.4%  of  patients  had 
vitamin  level less  than  20  and  24.6%  of  patients  had 
vitamin D less  than  30 (22 page.55). In  the  study  of  
Korn  et  al,  serum  vitamin  D levels  in  the  asthmatic  
individuals  was  25.6 ng / ml  and  in  healthy  subjects  
was 26.2 ng / ml (P = 0.778) (25) . Among  the  asthmatic  
populations, 35.4%  had normal  vitamin  levels, 31.8%  
between 20-30 and 32.9%  less  than  20. The  level  of  
vitamin D  in  patients  with  intermittent  asthma  was  
31.1 ng / ml,  mild  asthma  was  27.3 ng / ml, moderate 
asthma  was 26.5 ng / ml  and  severe  asthma was 
26.4 ng / ml  and  there  was  a significant  relationship  
between  asthma  severity  and  vitamin D  levels  (P = 
0.046). Menon  et  al in a study,  found  that  mean of  
vitamin D was 28.64 ng / ml  in  asthmatic  patients  and  
28.42 ng / ml  in  healthy  people  and  no  significant  
difference  was  observed between two groups (P = 
0.930) (26). In  a study  by  Gupta  et  al,  in  asthmatic  
patients,  90%  had vitamin D levels  less  than  75 ng / 
ml  and  78%  less  than  50 ng / ml (27). Patients  in  the  
asthmatic  group,  had  an average  vitamin  D  of  36 
ng / ml , which  was 48 ng / ml  in the  control  group 
(P = 0.03) . Unlike  most  studies, this  study  did  not  
show  any  significant  relationship  between  asthma  
and  vitamin D levels . In  this  study,  glutathione  levels  
significantly were  higher  in  asthmatic  patients  than  
placebo  recipients. The  total  oxidation  capacity (TOC)  
in  the  drug  group  was  15.29  and  in  the  placebo  
group  was 15.06 . 

In our study, the amount of GPx1 in asthmatic children 
was significantly higher than other children. Similar to 
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dose of vitamin D significantly could increase the 
anti-oxidant levels in asthmatic patients. Hence, by  
increasing  the  level  of  these  antioxidants,  it  may be 
possibly to reduce oxidative  degradation  in  asthmatic  
patients . Also, it  can be  used  as  an  appropriate  drug  
in  these  patients . Future studies could be recommended 
for done in future in other places as a multicenter studies 
by considering other markers and their relation with 
vitamin D.
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