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Objectives: The aim of the study is to measure 
the levels of antioxidant vitamins and magnesium 
during allergic rhinitis attacks.
Patients and Methods: Thirty five children who 
have sensitivity for house dust and mite with mild/
moderate persistent allergic rhinitis without any 
other allergic diseases were considered as the 
study group, and 35 healthy children as the control 
group. The patient group was classified accord-
ing to the symptom scoring system. Venous blood 
samples were obtained before breakfast in each 
group to determine serum vitamin A, C, E and 
magnesium levels.
Results: Serum vitamin A level was significantly 
lower in the study group compared with the control 
group. However, there was no statistically sig-
nificant difference between the groups in terms of 
serum vitamin C, E and magnesium levels.
Conclusion: This study showed that vitamin A 
consumption increases to repair mucosal epithe-
lium which is damaged by inflammation and to 
prevent the oxidative damage in allergic rhinitis. 
This result may imply new therapeutic approaches.
Key words: Allergic rhinitis; vitamin A; vitamin E; vita-
min C; magnesium; oxidative stress; free radicals; 
child.

Amaç: Bu çalışmada allerjik rinit atakları esnasın-
da antioksidan vitaminler ve magnezyum düzeyle-
rinin ölçümü amaçlanmıştır.
Hastalar ve Yöntemler: Çalışmaya orta per-
sistan allerjik rinit tanısı konulan, diğer allerjik 
hastalıkları olmayan ve cilt testinde ev tozu 
akarlarına karşı hassasiyeti saptanan 35 hasta 
çalışma grubu, 35 sağlıklı çocuk kontrol grubu 
olarak alındı. Hasta grubu semptom skorlama 
sistemine göre sınıflandırıldı. Serum vitamin A, C, 
E ve magnezyum seviyelerini ölçmek için venöz 
kan örnekleri her grup için sabah kahvaltıdan 
önce alındı.
Bulgular: Alerjik rinitli çocuklarda serum vitamin A 
düzeyi kontrol grubuna göre belirgin olarak düşük 
bulundu. Gruplar arasında serum vitamin C, E 
ve magnezyum seviyelerinde istatistiksel olarak 
anlamlı fark yoktu.
Sonuç: Bu çalışmada, alerjik rinitte oksidatif hara-
biyeti önlemek ve inlamasyonla harap edilen muko-
zal epiteli tamir etmek için vitamin A’nın tüketildiği 
düşünülmektedir. Bu sonuç aynı zamanda da yeni 
tedavi yaklaşımlarını akla getirmektedir.
Anahtar sözcükler: Allerjik rinit; vitamin A; vitamin E; vita-
min C; magnezyum; oksidatif stres; serbest radikaller; 
çocuklar.
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As a common health problem, allergic rhinitis (AR) 
does not cause any mortality. However, the life quality, 
productivity at work, and achievements at school get 
decreased because of the morbidity which is formed by 
AR.[1] Allergic rhinitis is an inflammatory illness which is 
formed through the medium of IgE of nasal mucosa.[1,2] 
During the inflammation process, reactive oxygen sub-
stances which are harmful for tissues are released from 
the eosinophil, neutrophil and macrophages. These toxic 
metabolites damage epithelium cells which prevent the 
nasal mucosa against the allergens and microorganisms. 
Therefore, the ciliary malfunction occurs by generating 
oxidative stress.[3] Thus, the clinic symptoms get worse 
and treatment process takes longer time.

There are different enzymatic and non-enzymatic 
antioxidant defense systems in the body to prevent and 
limit the oxidative damages in cells and tissues by reac-
tive oxygen radicals. Non-enzymatic defense systems 
include albumin, ferritin and vitamins A, C, E.[4-6] During 
this oxidative stress process, a reduction on serum levels 
is expected due to the consumption of these antioxidant 
materials. In the literature, there are few studies on 
serum levels of serum antioxidants of allergic illness. 
Those studies are especially on asthma and atopic der-
matitis.

Allergic rhinitis is a common illness which can be 
seen in children and adults, however there is no study 
illustrating the relationship between antioxidant vitamin 
levels and AR. In this study, the main goal is to investi-
gate antioxidant vitamins and magnesium (Mg) levels 
during moderate persistent rhinitis attacks in children 
with AR.

PATIENTS AND METHODS
 Thirty-five patients aged between 6-17, who came to the 
allergy clinic between January 2005 and June 2006, were 
included. They had no other allergic diseases except 
medium persistent allergic rhinitis diagnosed by the 
physical and history examination. 

The control group includes 35 healthy children who 
have no allergic or chronic disease. The control and aller-
gic groups’ age and sex were matched. The attention was 
paid to the point that children in the study and control 
group had no malnutrition and growing problems, and 
also took no vitamin and drugs. Those who had sensi-
tivity to house dust were included in the study group. 
Body mass indexes and other anthropometric measure-
ments were recorded.

Anthropometric measurements, risk factors for aller-
gic rhinitis and socio-demographic features of the both 
groups were questioned. In the study group, nasal 
symptoms were scored and the results were recorded.

Blood samples were collected in the morning 
before breakfast and prior to any medication. After 

centrifugation, the obtained serum was stored in 
–20°C and protected from any source of light. Vitamin 
A, C and E levels were determined using dedi-
cated reagents and columns for high performance 
liquid chromatography analysis by Chromsystems 
Instruments & Chemicals GmbH, München, Germany. 
Analyses were performed with UV detector (HP 1100, 
Agilen Technologies). The parameters for vitamin A 
and E analysis were 50 μl injection volume, 1.5 ml/
min flow rate, room temperature 25°C, detection at a 
wavelength of 325 nm for vitamin A and 295 nm for 
vitamin E; for vitamin C: 20 μl injection volume, 1.3 
ml/min flow rate, room temperature 25°C, detection 
at a wavelength of 245 nm.

For the determination of Mg level, serum was sepa-
rated from clotted blood and stored in acid-washed 
tubes in –20°C until analysis by Cobas Integre 800 
Autoanalyzer with dedicated reagent Magnesium Roche, 
Diagnostics, GmbH, Mannheim, Germany. The samples 
were diluted with deionized water for the determination 
of Mg. Calibration standards were prepared with deion-
ized water in the concentration ranges of 0.1-0.5 mg/
dl for Mg. Reading for Mg was performed against Mg 
standards at wavelengths of 285.2 nm.

Statistical Analysis
SPSS software package for Windows® (version 10.5) 

was used for statistical analysis. Descriptive statistics 
were provided for the numeric and categorical vari-
ables using means, standard deviation and percentage 
distribution where necessary. Student’s t-test was used 
to investigate the statistical significance of the differ-
ences between the vitamins and Mg concentrations 
determined in the patients and in the control group. To 
compare the data chi-square test was used. The criterion 
for significance was set at p<0.05.

RESULTS
The ages of the study and control groups were 
133.2±41.7 and 147.6±37.8 months, respectively. There 
was no statistically significant difference between 
groups. There was no difference in birth weight of 
children between the groups. The number of indi-
viduals and sibling in family was 5.7±1.3 and 2.5±0.9, 
respectively in the study group, and 5.8±1.3; 2.7±1.3, 
respectively in the control group. There was no sig-
nificant difference between the groups with regard 
to breastfeeding. Although the height, weight, body 
mass index, height versus weight were in a quite 
normal range, there was no statistically significant 
difference from anthropometric measurement point of 
view between the groups (p>0.05). There was no dif-
ference on environmental characteristics and parental 
socio-demographic features except parental education 
level and allergic illness situation. All of the results are 
shown at Table I.
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The serum antioxidant vitamins and magnesium val-
ues of both study and control groups are shown in Table 
II. The vitamin A serum levels of the study and control 
groups were 1.21±0.37 (range: 0.50-1.90) and 1.53±0.39 
(range: 0.56-2.37) μmol/L, respectively. The vitamin A 
serum level of the study group was significantly lower 
than the control group (p<0.05). Serum vitamin C level 
of study group and control group were 10.21±2.82 mg/L 
(5.08-14.91) and 9.61±2.61 (4.62-14.96) mg/L respec-
tively. Although the vitamin C level of control group was 
lower than the study group, there was no statistically 
significant difference (p>0.05). Serum vitamin E level of 
allergic rhinitis group and control group were 22.28±7.14 
μmol/L (5.60-33.09) and 25.83±8.51 μmol/L (10.16-47.11) 
respectively. Although the vitamin E level was lower in 
AR group, there was no statistically significant differ-
ence (p<0.05).

Serum Mg levels in the study and control groups 
were 0.82±0.05 mmol/L (0.72-0.94) and 0.84±0.05 
mmol/L (0.70-0.94), respectively. There was no statisti-
cally significant difference between the groups.

DISCUSSION
Allergic rhinitis is an inflammatory illness which affects 
the nasal mucosa.[2,7] Mostly, it is generated with other 
inflammatory respiratory tract illnesses such as asthma, 
sinusitis, otitis media.[2,7,8] This study includes only 
the patients who applied with nasal symptoms and 
diagnosed as allergic rhinitis. The demographic char-
acteristics such as age, sex, environmental and parental 
structure of the study and control groups were examined 
for evaluated risk factors of allergic disease. 

Oxidative stress is one of the main determinant of 
inflammation and inflammatory diseases. Antioxidant 
systems get activated in case of oxidant attacks. 
Normally, there is a balance between oxidative stress 
and antioxidants. Any change in the balance of them 
cause an AR attack.[9,10] One of the main objectives of 
our study is to define serum levels in systemic circula-
tion of antioxidants during mid persistent AR attack. 
For the purpose, antioxidant vitamins (vitamin A, C, E) 
and magnesium levels have been assessed. In literature, 

Table 1. The characteristics of the study and control groups

 Study group (n=35) Control group (n=35) t χ2 p

Age (months) 133.20±41.36 147.57±37.78 1.52  >0.05
Height (cm) 145.00±20.71 149.31±18.37 0.92  >0.05
Weight (kg) 40.54±16.69 42.51±13.34 0.54  >0.05
Body mass index (kg/m2) 18.39±2.71 18.43±2.30 0.07  >0.05
Sex      

Female (n; %) 16 (45.7%) 20 (57.1%)   0.92 >0.05
Male (n; %) 19 (54.3%) 15 (42.9%)   

Birth-weight (gr)     
>2500 (n; %) 33 (94.3%) 34 (97.1%)  0.35 >0.05
<2500 (n; %) 2 (94.3%) 1 (97.1%)   

Breastfeeding (months)     
≥6 (n; %) 28 (80.0%) 23 (65.7%)  1.81 >0.05
<6 (n; %) 7 (20.0%) 12 (34.3%)   

Allergic parents     
Yes (n; %) 26 (74.3%) 4 (11.4%)  28.23 <0.05
No (n; %) 9 (25.7%) 31 (88.6%)   

Smoking at home     
Yes (n; %) 16 (45.7%) 20 (57.1%)  0.92 >0.05
No (n; %) 19 (54.3%) 15 (42.9%)   

*Student's t test and chi-square were used for the data analysis.

Table 2. Serum levels of antioxidant vitamins (Vitamin A, C and E) and magnesium

Biochemical values Study group Control group t p
 (n=35) (n=35)

Vitamin A (μmol/L) 1.21±0.37 1.53±0.39 3.52 <0.05
Vitamin C (mg/L) 10.21±2.82 9.61±2.61 –0.92 >0.05
Vitamin E (μmol/L) 22.28±7.14 25.83±8.51 1.89 >0.05
Magnesium (mmol/L) 0.82±0.05 0.84±0.05 1.65 >0.05
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antioxidant vitamins were studied mostly on asthma 
and atopic dermatitis. This study is the first study which 
assesses the levels of antioxidant vitamins and Mg levels 
in AR of children.

Vitamin A and active metabolites have a significant 
importance in the growth, continuity, changes of respi-
ratory tract epithelium, in the repair of the damaged 
epithelium, and immune system. Additionally, vitamin 
A includes features such as anti-inflammatory, anti-
infective and antioxidant effects.[11,12] As a consequence of 
increasing number of cells during the repair of damaged 
tissues and continuing inflammation, a lack of vitamin A 
may occur.[13] On respiratory syncytial virus and measles 
infections, there is evidence of lack of vitamin A.[13] 
These findings support the argument that the vitamin A 
consumption of tissues increases to repair mucosal epi-
thelium which is damaged by the illness together with 
inflammation, and to prevent the oxidative damage, so a 
lack of vitamin A occurs.[13-15] There are only few studies 
showing relationship between allergic illnesses and vita-
min A. Moreover, they include quite limited number of 
patients with asthma and rhino-sinusitis.[12,15,16] There are 
also several studies exhibiting normal vitamin A levels 
and some others exhibiting low vitamin A levels.[11,12,15,16] 
Kompauer et al.[17] showed low vitamin A level in the 
adults with AR. According to the literature search of the 
last ten years on children, there is no study on the rela-
tionship between AR and vitamin A level. In this study, 
vitamin A level of children with AR was significantly 
lower than control group. This finding supports the argu-
ment that, the consumption of vitamin A gets higher to 
minimize the epithelium and tissue damage due to the 
oxidative stress generated during inflammation process 
of allergic rhinitis attacks and to provide a suitable condi-
tion to regenerate epithelium cells.[13-15]

Ascorbic acid is an antioxidant vitamin which is 
physiologically available in respiratory tracts. As an 
antioxidant, it may cause a reduction of negative effects 
caused by oxidative attack on tissues during inflamma-
tion. In many studies, it is evident that vitamin C appli-
cation has high beneficial effects in case of bronchial 
hyperreactivity. Podoshin et al.[18] showed that vitamin 
C reinforcement reduced the symptoms in 74%. On the 
other hand, vitamin C levels of adult AR patients were 
found quite normal in the study of Kompauer et al.[17] In 
another study on children with asthma, it was shown 
that the reduction in vitamin C causes and increases 
the risk of asthma. Kalaycı et al.[15] showed that children 
with asthma had lower level of ascorbic acid when com-
paring with healthy children in the cycle of remission. 
In our study, there was no difference in vitamin C levels 
between the AR and control groups. It was coherent with 
the findings of Kompauer et al.[17]

Vitamin E is a significant antioxidant which dis-
solves in lubricant and presents in tocopherol structure 
which protects the polyunsaturated fatty acids on mem-

brane structure against lipid peroxidation.[19] Montaño 
Velázquez et al.[19] applied vitamin E to a group of 
patients and placebo to another group in addition to the 
antihistaminic and sympathomimetic drug treatment. 
They reported no vitamin E application effect on nasal 
symptoms of patients with allergic rhinitis. Kompauer et 
al.[17] found that serum vitamin E level of adults with AR 
was in normal range.[17] Shahar et al.[20] did not determine 
any significant difference on nasal symptom scores after 
vitamin E reinforcement on patients with seasonal aller-
gic rhinitis. Vitamin E levels of our study were coherent 
with the other studies. Although the vitamin E levels 
were higher in the control group, there was no statisti-
cally significant difference.

Magnesium functions as a co-factor on enzymatic 
reactions which play a role on energy metabolism. Tiny 
quantity of magnesium is needed for the structural 
compositions of antioxidative enzymes and it has an 
indirect antioxidant effect. So with this characteristic it 
has the antioxidant effect indirectly. Magnesium has a 
significant important role in inflammation by growing 
up and reproducing cells, and presentation in membrane 
structure.[11,21] There is no study on magnesium levels of 
children with AR. Vural et al.[22] did not see any differ-
ence on magnesium levels of patients with asthma and 
control groups. Also we did not find a significant dif-
ference in average serum magnesium levels of children 
with AR and control group statistically.

In our study, although vitamin A level of the study 
group was significantly lower than the control group, 
there was no significant difference in vitamin C, vitamin 
E and magnesium levels. We think that the smallness 
of the inflammation area on nasal part does not cause a 
reduction in these materials because the subject patient 
group has allergic rhinitis. However, we also think that 
the level of vitamin A gets significantly lower because 
vitamin A functions as antioxidant on inflammatory area 
as well as epithelium regeneration and reproduction.

Some of the available studies show that the vitamin 
A may be efficient for the treatment of AR. However, 
there is no certain treatment of allergic rhinitis, today. 
In terms of clinical findings, it is quite reasonable to use 
antioxidant vitamin treatment in addition to the pres-
ent treatments. Especially it is a necessity to investigate 
antioxidant vitamins in intermediate and severe allergic 
rhinitis cases. 

In conclusion, the findings of antioxidant vitamins 
and Mg levels of our investigation contributes to the cur-
rent data. We think that it will be better to study as dou-
ble-blind placebo control which also includes treatment 
conclusions on the number of participants. Considering 
the pathogenesis of AR which has no certain treatment, 
more detailed information on degree of utility of antioxi-
dant vitamin reinforcement can be obtained under the 
control of clinical findings.
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