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Abstract
The aim of this study was to investigate the relationship of antioxidant activity, vitamin E, vitamin C and 
superoxide dismutase with the severity of allergic asthma by estimating their level in the patients’ sera, as 
well as evaluating their association with the level of total and specific serum IgE in allergic asthmatics and 
allergic asthmatics with helminths infection. The study applied on 180 subjects divided into three groups, 
100 patients with allergic asthma and 50 patients having allergic asthma with helminths infection. The group 
of patients included 50 males and 100 females age 15-60 years. The control group comprised of 30 healthy 
individuals, included 14 males and 16 females age range 16-60 years. For each participant, the medical 
history was considered; the total and specific IgE levels, vitamin E, vitamin C and superoxide dismutase 
levels were determined in the patient’s sera using ELISA technique. The present study has demonstrated an 
increased level in serum total IgE in the patients’ groups (allergic asthma group and allergic asthma with 
helminths) compare to the control group, mean 374.54 IU/mL; 472.24 IU/mL; 29.21 IU/mL respectively. 
The level differences among the three groups are highly significant when compared statistically.

Keywords: Allergic asthma, vitamin E, vitamin C, superoxide dismutase, antioxidant, asthma with helminths 
infection, total IgE, specific IgE.

Corresponding author: 
Narjis Abdul Rahman, 
Dept. of Biology, College of Science, Mustansiriyah 
University, Baghdad-Iraq, 
E-mail: springlife.na@gmail.com

Introduction
Asthma is a major public health problem affecting 

many people around the world; men and women, young 
and old all over the world 1. Asthma is a chronic disease 
of airways with acute lung inflammation and bronchial 
hyperresponsiveness that characterized by different 
respiratory symptoms including wheezing, dyspnea, 
chest discomfort, cough and variable airflow limitation 
(2, 3). These symptoms are often caused by several factors 
such as allergen exposure, exercise, irritant exposure, 
viral respiratory infections or change in the weather 
4 . Asthma is believed to be trigger by a combination 

of complex genetic and environmental interactions. It 
is divided into two types, both of them have the same 
signs. These types are allergic (or extrinsic) asthma 
and non-allergic (or intrinsic) asthma 5 . Allergens 
can activate the inflammatory cells in the airways and 
lungs. This activation leads to generate oxidants (free 
radicals) (6,7). The antioxidant such as vitamin E, vitamin 
C and superoxide dismutase (SOD) terminate and 
inhibits oxidant reaction. As a result of this reaction, 
antioxidant reducing external attacks in the lung 8 . 
However, asthma’s patients have been reported to have 
reduced antioxidant defences in their peripheral blood 
9 . Vitamin E is an important antioxidant vitamin in the 
body, playing a protective role by which damage free 
radical and scavenge reactive oxygen species (ROS) 10 . 
Vitamin E becomes oxidized itself while preventing the 
oxidation of other factors more important metabolically 
11. In allergic asthma and allergic lung inflammation, 
vitamin E acts as an anti-inflammatory factor and blocks 
the airway hyperreactivity by regulating leukocytes’ 
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signals of trans-endothelial migration from the blood 
to the lung 12. Vitamin E intake is associated with low 
serum IgE concentrations and low frequency of allergen 
sensitization 13 . Vitamin C is a critical water soluble 
vitamin that presents into two active forms, ascorbic 
acid which is oxidized derivative and dehydroascorbic 
acid. Vitamin C can act as a hydrogen donor to converse 
oxidation; therefore, it functions as a non-enzymatic 
antioxidant which deactivates and reacts with the free 
radicals (14, 15).

Materials and Method
Subjects

The current study included 150 allergic asthmatic 
patients, 100 with allergic asthma and 50 having 
allergic asthma with helminths infection confirmed by 
general stool examination (GSE). The group of patients 
comprised of 50 males and 100 females age 15-60 years. 
These cases were followed up in the Specialized Center 
of Allergy in Baghdad/ Al-Rusafah and Al-Zahraa 
Center of Allergy in Baghdad/ Al- Karkh for the period 
from July 2018 to January 2019.

Exclusion criteria were included: smoker, oral 
corticosteroids, respiratory tract infection, cancer, any 
chronic disease other than asthma, parasitic infections 
other than helminths and pregnant females.

The control group involved 30 healthy individuals 
14 males and 16 females with age ranged between 16-
60 years. Exclusion criteria were chronic respiratory 
disorders, current or past history of allergy, helminths 
infection and all chronic diseases mentioned in reference 
to the study group above.

Study design

All patients underwent a detailed clinical 
examination included total immunoglobulin E test 
(T.IgE), specific immunoglobulin E test (S.IgE), general 
stool examination (GSE) and serum level of vitamin E, 
vitamin C and superoxide dismutase (SOD).

Five milliliters of peripheral blood sample were 
taken from each subject using disposal 10ml syringes 
under sterile conditions. The blood collected in a gel tube 
to get the required serum for serological tests (T.IgE and 
S.IgE). Samples were centrifuged for 10 minutes at 2500 
rpm, then serum divided onto five Eppendorf tubes, one 
for each test. All serum samples kept frozen at -20˚C 
until they used.

Determination of T-IgE, vit. E, vit. C and SOD

The level of serum T.IgE, vit. E, vit. C and SOD 
were determined using enzyme linked immunosorbent 
assay (ELISA) based on the manufacturer’s instructions, 
where microtiter plates have pre-coated with antibodies. 
The standard and samples were applied on the wells, 
followed by adding the conjugate, then the TMB substrate 
to produce a blue color which will be changed to yellow 
when adding the stop solution. The concentration is 
proportional to the density of the produced yellow color, 
which is read using the microplate reader at 450nm to 
find the concentration of T.IgE, vit. E, vit. C and SOD.

Determination of S-IgE

The determination of S-IgE was performed using 
ELISA (polycheck kit, Germany). The polycheck strips 
were firstly coated with the allergens and calibrators, 
followed by adding the patients’ and control sera which 
incubated on the rocker shaker. In the next step, the 
conjugate was applied followed by the substrate to 
quantify the IgE by the scanner and the computer. The 
inhalation profile kit that used to diagnose the types 
of allergens contains 20 parameters from the common 
allergens including: Dermatophagoides pteronyssinus 
(D1), Dermatophagoides farina (D2), Timothy Grass 
pollen (G6), Rye pollen (G12), Plantain pollen,(W9), 
Mugwort pollen (W6), Cladosporium herbarum (M2), 
Aspergillus fumigatus (M3), Penicillium notatum (M1), 
Alternaria alternate (M6), Dog epithelia (E2 / E5), Cats 
epithelia (E1), Horse epithelia (E3), Guinea epithelia 
(E6), Hamster epithelia (E84), Rabbit epithelia (E82), 
White Oak pollen (T7), Birch pollen (T3), Hazel pollen 
(T4) and Alder pollen (T2).

Investigation of helminth infections

The association of helminths infection in the group 
of allergic asthmatic patients were investigated using the 
GSE. Fecal samples were collected from the patients and 
control groups. The specimens were directly examined 
under 10X and 40X objectives.

Statistical Analysis
Statistical analysis was conducted with Statistical 

Program for Social Science software (IBM SPSS 23.0). 
Parametric quantitative data was presented as the mean 
± standard error. Least significant difference test (L.S.D) 
was used to compare among the means of over than 
three (compare the concentration of T.IgE and vitamin 
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E, vitamin C and SOD in asthmatics, asthmatic with 
helminths infection and control groups). Correlation 
analyses between data were performed using Spearman’s 
tests, with the correlation coefficients presented as “R”. 
Level of significance was defined by using ANOVA test 
with probability P ≤ 0.05 (significant), P > 0.05 (none 
significant) or P < 0.01 (highly significant).

Results and Discusion
Studying the relationship between the infection with 

allergic asthma and serum level of antioxidants vit. E, 
vit. C, SOD as well as its relationship with the level 
of total and specific serum IgE has been addressed in 
this study. In addition, the effect of the association of 
helminths infection with allergic asthma and the effect 
of this association on the immune response of allergic 
asthmatic patients was investigated for the first time in 

this study, particularly in regard with the biomarkers 
mentioned above.

The current study has observed a significant 
elevation in the levels of the total serum IgE parallel 
with declined serum level of antioxidants in allergic 
asthmatic subjects and allergic asthmatics with helminth 
infection compared with healthy individuals. The mean 
serum level of total IgE of asthmatics was 374.540 ± 
10.394 IU/mL, which is highly significant than its level 
in healthy control, mean value 29.216 ± 1.786 IU/mL, 
p < 0.01. In addition, the mean T.IgE level in allergic 
asthmatic subjects with helminth infection is 472.242 ± 
6.273 IU/mL which is highly significant than that of the 
control. However, the T-IgE level in the patients with 
allergic asthma and helminth infection was higher than 
its level in the patients having only allergic asthma, the 
full comparison is presented in Figure 1.

Figure 1: Serum levels of total IgE in the groups of allergic asthma, allergic asthma with helminths and control.

Allergens sensitization test was also performed in 
the current study by evaluating the level of serum S.IgE. 
The results have disclosed that the frequency of the most 
common allergens in 113 allergic asthmatic patients 
with positive specific IgE was as in the following: D1 

(27%), D2 (26%), G12 (25%), T7 (23%), T2 (22%), W9 
(21%), G6 (17%), E1 (17%), T3 (14%) , E2 / E5 (14%), 
W6 (14%), E3 (12%), T4 (11%), M3 (7%), M2 (4%), 
E82 (3%), M1 (2%), M6 (2%), E6 (1%), E84 (1%), as 
shown in Figure 2.
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Figure 2: The percentage of aeroallergens that sensitize asthmatic patients’ groups.

As shown in Table 1, the mean level of vitamin E in allergic asthma patients was 11.545 ± 0.320 IU/ml and it was 
9.413 ± 0.180 IU/ml in allergic asthma with helminths as compared to its mean level in healthy control group that 
was 23.253 ± 0.726 IU/ml. Statistical analysis shown that there are a highly significant differences when compared 
between patients’ groups and control group and also between allergic asthma and allergic asthma with helminths.

 Table 1: Show the variation in vitamin E concentration among patients’ groups and control.

Groups
Vitamin E (µg/mL)
Mean ± S.E.

L.S.D.
P-value

Allergic asthma 11.545 ± 0.320 P1= 0.00**

Allergic asthma with helminths 9.413 ± 0.180 P2= 0.00**

control 23.253 ± 0.726 P3= 0.00**

**Highly significant (p ˂ 0.01)

P: probability, P1=Allergic asthma Vs Allergic asthma with helminths, P2=Allergic asthma Vs control, P3= 
Allergic asthma with helminths Vs control.

The serum level of vitamin C in allergic asthmatics was 36.040 ± 1.367 µg/ml, while the recorded mean level 
in allergic asthmatics with helminths infections was 21.163 ± 0.793 µg/ml. The statistical analysis reached that vit. 
C level in both patients’ groups are significantly different from the level of vit. C in the sera of the control group 
which was 76.288 ± 2.708 µg/ml. On the other hand, there was a highly significant difference in the level of vitamin 
C between the two patients’ groups as shown in Table 2.
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 Table 2: Show the difference in the level of serum vitamin C in the groups of allergic asthma,allergic 
asthma with helminths and control.

Groups
Vitamin C (µg/mL)
Mean ± S.E.

L.S.D.
P-value

Allergic asthma 36.040 ± 1.367 P1= 0.00**

Allergic asthma with helminths 21.163 ± 0.793 P2= 0.00**

control 76.288 ± 2.708 P3= 0.00**

 **Highly significant (p ˂ 0.01)

 P: probability, P1=Allergic asthma Vs Allergic asthma with helminths, P2=Allergic asthma Vs control, P3= 
Allergic asthma with helminths Vs control.

Moreover, it has been found that superoxide dismutase is also decreased in both patients’ groups. Statistically, 
there were highly significant differences between the both patients’ groups (Table 3) and between the patients in the 
two groups and the control too. The level of SOD in allergic asthmatic group was 149.048 ± 6.447pg/mL, whereas, it 
was 78.271 ± 3.635 pg/mL in the group of allergic asthma with helminths. Nevertheless, the SOD level in the serum 
of the control group was 1034.157 ± 32.659.

 Table 3: Demonstrate the difference in the level of superoxide dismutase (SOD) in the groups of  allergic 
asthma, allergic asthma with helminths and control.

Groups
SOD (pg/mL)
Mean ± S.E.

L.S.D
P-value

Allergic asthma 149.048 ± 6.447 P1= 0.00**

Allergic asthma with helminths
78.271 ± 3.635

P2= 0.00**

control 1034.157 ± 32.659 P3= 0.00**

 ** Highly significant ( p ˂ 0.01)

P: probability, P1=Allergic asthma Vs Allergic asthma with helminths, P2=Allergic asthma Vs control, P3= 
Allergic asthma with helminths Vs control.

Table 4: Show the variations in the level of antioxidant according to different groups of T.IgE level.

Antioxidants

T.IgE
lower than
(300) group

T.IgE
 between
(300-500) group

T.IgE
upper than
(500) group

L.S.D.
ANOVA
(p-value)

Vitamin C (µg/
mL)

M
ea

n 
± 

S.
E.

37.162±2.110 27.380±2.021 25.257±1.632 P=0.00**

Vitamin E (µg/
mL) 11.179±0.348 11.101±0.602 9.821±0.240 P=0.01**

Superoxide 
dismutase (pg/
mL)

138.149±8.281 116.647±12.328 100.637±8.320 P=0.03*

 *Significant (p < 0.05) **Highly significant (p < 0.01)

 S.E.= standard error
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Allergic asthma is the most common phenotype 
of asthma among patients. The IgE is a well-known 
component of allergic reactions where it is produced 
during the process of sensitization which is triggered on 
the first exposure to the allergen. However, the level of 
T.IgE is increased with helminths infections too 22 . The 
results observed in current study indicating that the T.IgE 
playing a central role in the initiation and propagation of 
the inflammatory cascade of the allergic response and 
also in the immune response to the helminths infection, 
as shown in Figure 1.

Conclusion
The level of antioxidants, vit. E, vit. C and SOD are 

correlated with the severity of allergic asthma, where 
asthmatic patients having antioxidant insufficiency due 
to the increased oxidative stress. In addition, antioxidant 
activity has a negative correlation with pathogenesis 
parameters of allergic asthma such as total and specific 
IgE as well as with helminth infections.

Financial Disclosure: There is no financial 
disclosure.

Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols were 
approved under the College of Science, Mustansiriyah 
University, Baghdad-Iraq and all experiments were 
carried out in accordance with approved guidelines.

References
1.	 Leynaert B , Le NM , Neukirch C , Siroux V , 

Varraso R. Environmental risk factors for asthma 
developement.  Presse medicale (Paris, France: 
1983). 2019.

2.	 Felix A , Artemisia K , Sangeeta D , Susanne L 
, Ioana A , Antonella M , Graham R , Cezmi 
A , Matteo B , Ozlem C , Breda F , Kenji I , 
Marek J , Ömer K , Oliver P , Aziz S. Allergen 
immunotherapy for  allergic asthma: a systematic 
overview of  systematic reviews. Clin Transl 
Allergy, 2017; 7(25): 1-12.

3.	 Alberto P , Christopher B , Soren E P , Helen KR. 
Asthma. The Lancet Journals, 2018; 391 (10122): 
783–800.

4.	 Dragan K , Kristina TV , Goran P , Olivera L. The 
importance of impulse oscillometry in bronchial 
provocation testing in confirming the diagnosis of 
asthma in male army recruits. Vojnosanit Pregl, 

2017; 74(2): 127–132.
5.	 De Groot LE , Sabogal Piñeros Y S , Bal SM , van 

de Pol MA , Hamann, J, Sterk PJ , Kulik W , Lutter 
R. Do eosinophils contribute to oxidative stress in 
mild asthma?  Clinical & Experimental Allergy. 
2019.

6.	 Niloufer S , kashmria N. A Review on the role of 
Vitamin D in Asthma. Cureus, 2017; 9(5).

7.	 Kim SL , Maneesha P , Meenakshi T , Brian G , 
Amali ES. Chronic features of allergic asthma are 
enhanced in the absence of resistin-like molecule-
beta. scientific reports, 2018; 8: 7061-7074.

8.	 Joan MC, Pedro CA. Vitamin E and D regulation 
of allergic asthma immunopathogenesis. Int 
Immunopharmacol., 2014; 23(1): 364–372.

9.	 Zhang N , Deng C , Zhang X , Zhang J , Bai C. 
Inhalation of hydrogen gas attenuates airway 
inflammation and oxidative stress in allergic 
asthmatic mice. Asthma research and practice, 2018; 
4(1): 3.

10.	  Desmarchelier C , Borel P. Bioavailability of 
vitamin E. In  Physiology of the Gastrointestinal 
Tract (Sixth Edition), 2018; 1181-1196.

11.	  Cook-Mills J , Gebretsadik T , Abdala-Valencia H , 
Green J , Larkin EK , Dupont WD , Shu XO , Gross 
M , Bai C , Gao YT , Hartman TJ. Interaction of 
vitamin E isoforms on asthma and allergic airway 
disease. Thorax, 2016; 71(10): 954-956.

12.	 Panebianco C , Eddine FBN , Forlani G , Palmieri 
G , Tatangelo L , Villani A , Xu L , Accolla R, 
Pazienza V. Probiotic Bifidobacterium lactis, anti-
oxidant vitamin E/C and anti-inflammatory dha 
attenuate lung inflammation due to pm2. 5 exposures 
in mice. Beneficial microbes, 2019; 10(1): 69-75.

13.	 Stone Jr CA , Cook-Mills J , Gebretsadik T , Rosas-
Salazar C , Turi K , Brunwasser SM , Brunwasser 
SM , Connolly A , Russell P , Liu Z, Costello K , 
Hartert TV. Delineation of the Individual Effects 
of Vitamin E Isoforms on Early Life Incident 
Wheezing.  The Journal of pediatrics,  2019; 
206:156-163.

14.	 Konstantinos P , Kalliopi D , Evaggelia F , Pavlos 
Z , Thomai P , Κonstantinos Z , Despoina P. Is 
Vitamin C supplementation beneficial in asthmatic 
patients? PNEUMON, 2017; 30(3): 151-156.

15.	 Ruiz MA , Betancor MB , Robaina L , Montero 
D , Hernández-Cruz CM , Izquierdo MS , 
Rosenlund G , Fontanillas R , Caballero MJ. 



830         Medico-legal Update, January-March 2020, Vol.20, No. 1  

Dietary combination of vitamin E, C and K affects 
growth, antioxidant activity, and the incidence of 
systemic granulomatosis in meagre (Argyrosomus 
regius). Aquaculture, 2019; 498:606-620.

16.	 Shorey-Kendrick LE , McEvoy CT , Ferguson B. 
VitaminC Prevents Offspring DNA Methylation 
Changes Associated with Maternal Smoking in 

Pregnancy. American Journal of Respiratory and 
Critical Care Medicine, 2017;196:745-55.

17.	 Zhang H , Wang J , Wang L , Xie H , Chen L , He 
S. Role of IL-18 in atopic asthma is determined by 
balance of IL-18/IL-18BP/IL-18R. J Cell Mol Med, 
2018; 22(1):354-373.


