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Abstract- Background: Allergi rhinitis(AR) is a significant cause of widespread morbidity, high medical 
treatment costs,reduced work productivity,lowquality of life and can be associated with conditions such 
as fatigue, headache, cognitive impairment, and sleep disturbance. 

Aim of the study: To find out the relation between tumour necrosis factor alpha (TNF-α) and Zn/Cu 
ratioin the patients with mild or moderate/severe cases. 

Patients and Methods: Ninety subject were enrolled in this study .Fifty patients with AR were 
subdivided into two groups i.e. mild (comprising 20 patients) with AR , moderate/ severe (comprising 30 
patients) with AR . Forty subjects who are apparently healthy were taken as a control group. Serum TNF-α
was determind by using enzyme- linked immunosorbent assay (ELISA). Zn and Cu were determined by 
using colorimetric method. 

Results: Serum levels of TNF-α was significantly higher in mild and moderate/severe groups 
compared with control group (p<0.01).A significant positive correlation between TNF-α and copper. A 
significant negative correlation between TNF-α and zinc in AR patients in mild and moderate/severe 
cases.

Conclusion: Zn/Cu ratio affect TNF-α level in patients with AR.
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Abstract- Background: Allergi rhinitis(AR) is a significant 
cause of widespread morbidity, high medical treatment 
costs,reduced work productivity,lowquality of life and can be 
associated with conditions such as fatigue, headache, 
cognitive impairment, and sleep disturbance.  

Aim of the study: To find out the relation between 
tumour necrosis factor alpha (TNF-α) and Zn/Cu ratioin the 
patients with mild or moderate/severe cases. 

Patients and Methods: Ninety subject were enrolled 
in this study .Fifty patients with AR were subdivided into two 
groups i.e. mild (comprising 20 patients) with AR , moderate/ 
severe (comprising 30 patients)  with AR . Forty subjects who 
are apparently healthy were taken as a control group. Serum 
TNF-α was determind by using enzyme- linked immunosorbent 
assay (ELISA). Zn and Cu were determined by using 
colorimetric method. 

Results: Serum levels of TNF-α was significantly 
higher in mild and moderate/severe groups compared with 
control group (p<0.01).A significant positive correlation 
between TNF-α and copper. A significant negative correlation 
between TNF-α and zinc in  AR  patients in mild and 
moderate/severe cases.    

Conclusion: Zn/Cu ratio affect TNF-α level in patients 
with AR.  

I. Introduction 

llergic rhinitis (AR) according to the document 
(Allergic Rhinitis and Its Impact on Asthma) ARIA 
is defined as a symptomatic disorder of the nose, 

induced after allergen exposure due to an 
immunoglobulin E (IgE)-mediated inflammation of the 
membranes lining the nose [1]. The classic symptoms of 
allergic rhinitis are rhinorrhoea, sneezing, nasal 
congestion and nasal itching [2]. ARIA classification of 
AR is according to, duration of symptoms: persistent 
and intermittent, severity of symptoms: mild, 
moderate/severe [3]. Mild AR (no impairment of, sleep, 
daily activities, leisure or sport, school or work and 
symptoms not troublesome). In Moderate/severe AR, 
One or more of the following criteria are present(sleep 
disturbance, impairment of daily activities, leisure and 
sport, impairment of school of work troublesome 
symptoms) [4]. An etiology  of  allergic rhinitis develop as  
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a result of an IgE- mediated immune response to an 
inhaled allergen (allergens are antigens that induce and 
react with specific IgE antibodies). The allergic 
inflammatory cascade has three phases [5]. First 
(sensitization) in a susceptible person, initial contact with 
an allergen leads to the production of IgE antibodies 
against the allergen. These IgE antibodies bind to high-
affinity receptors on mast cells and basophile [6]. 
Second (early-phase response)on further exposure to 
the allergen, sensitized mast cells are activated when 
two molecules of boundIgE are cross-linked by the 
allergen(antigen)  [7]. Third (late-phase response) over 
the next few hours the nasal mucosa is infiltrated by 
other inflammatory cells (e.g. eosinophils, neutrophils, 
basophils, T-cells). These release further inflammatory 
mediators, producing a sustained inflammatory reaction 
which may persist for hours or days. The predominant 
late-phase symptom is nasal congestion [8] Allergic 
rhinitis can be caused by (Common causes) house dust 
mite, Pollens, animals Moulds (Less common) [9]. 
Previous studiefound tumor necrosis factor-alpha and 
interferon gamma, soluble inter cellular -1 in bronchia 
asthma and allergic rhinitis: relation with disease 
severity[10]. In this study, the relationship between TNF-
alpha and Zn/Cu ratio was investigated in mild and 

moderate/severe cases of the disease. 

II. Patients and Methods 

This study was conducted in Babylon  Maternity  
and PediatricTeaching  Hospital and  in  the  laboratory 
of   Biochemistry  Department,   College  of   Medicine, 
University of Babylon in the period starting from 
December 2012 to May 2013.Fifty patients with AR. 
These selected patients were divided into two groups 
according to severity of disease.                          

The first: Mild group included 20 patients with 
mild AR, their age ranged between (20-25) years. 
Second moderate/severe group included 30 patients 
with AR. Full history was taken from all patient which 
include: age, residence, smoking, family history of 
allergic rhinitis, medical history drug history and surgical 
history, No drugs were prescribed to those patients 
thatmay interfere with the measured parameters. Fourty 
apparently healthy subject (who are age and sex-
matched with the patients group were selected as a 
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Allergic Rhinitis

control group in the study. All control subject have no 
history of chronic disease (as diabetes mellitus, 
hypertension inflammatory disease such as rheumatoid 
arthritis) and not smoking. The statistical analysis was 
performed by using SPSS version 18 for windows. Data 
were expressed as Mean ± SD. The normality of the 
distribution of all variables was assessed by the 
Student′s F-test and Pearson correlation analysis that 
have been used to determine the significant difference 
between the two groups. P values less than 0.05 is 
considered significant.

III. Results and Discussion

The results in (table-1) reveals a highly 
significant increase in the sera level of TNF-α in patients 
with allergic rhinitis in both mild and moderate/severe 
cases compared with those of control group(P1<0.01 
and P2<0.01) as well as a highly significant 
increasebetween the mild and moderate/severe cases 
(P3<0.01). Such increase may be attributed to the  
activation of Th cellsleads to the production of various 
cytokines, such as interleukin IL-4, IL-5, interferon ( IFN), 
and TNF-α ( is a major cytokine produced by mast cells 
that  upregulates endothelial and epithelial adhesion 
molecules). During the late phase, all these cytokines 
were recruited; with transendothelial migration and 
infiltration of activated T-cells, eosinophils, basophils, 
neutrophils and macrophages into the nasal 
mucosa[11]. TNF-α causes changes in the ionized 
calcium flux within smooth muscle. which lead 
consequently to the promotion of IgE production. IgE 
triggers the release of mediators that are responsible for 
arteriolar dilation, increased vascular permeability,
itching, rhinorrhea and mucous secretions [10].Serum 
zinc showed a highly significant (p<0.01) decrease in 
moderate/severe AR compared with those of healthy 
subjects and highly significant (p<0.01)decrease  
observed between mild cases and control group.There 
was a significant increase between the mild and 
moderate/severe cases(p<0.05). Decreased zinc level 
in the sera of AR may be attributed to its depletion 

throughout its antioxidant action and its involvement 
immune response. Zinc plays a central role in the 
immune system affecting a number of aspects of cellular 
and humoral immunity [12]. Zinc was also shown to play 
an essential part in anti-apoptotic effect for respiratory 
epithelium besides its involvement in the structure of 
some antioxidant enzyme[13].Oxidative stress may lead 
to membrane instability causing the destructive events 
and histamine secretion from mastocytes that lead 
consequently to the pathogenesis of AR[14]. Anandaetal 
found that zinc supplementation prevents pulmonary 
pathology due to hyperoxia[15].

Membrane zinc concentrations are strongly 
influenced by dietary zinc status where zinc plays an 
important role in preserving membrane integrity through 
its binding to thiolate groups. Megha and Ratnesh 
reported that approximately twice as much zinc is 
absorbed from a non vegetarian or high meat diet than 
from a diet based on rice and wheat (which is the typical 
diet in developing countries) where usually a high 
phytate content that decrease zinc absorption[17].

A significant increase in copper level was 
observed in the sera of moderate/severe patients in 
comparison with control group (p<0.05) while a highly 
significant (p<0.01) increment in copper was seen in 
mild cases of AR patients compared with those of 
control group, and significant increase in mild 
comparison with moderate/severe cases (p<0.05). the 
highly significant increase in copper levels in the sera of 
patients with AR may be attributed to the reciprocal 
relationship between zinc and copper in normal 
physiology where zinc affect the absorption of Cu and 
vice versa. In addition the increase in oxidative process 
as reported by some researchers[18].From the above 
results, we can conclude that zinc supplementation is 
quiet essential for Iraqi people infected with AR in order 
to alleviate TNF-α levels which was shown to be a good 
marker in patients with AR especially when the latter was 
shown to increase with disease severity and a high 
significant correlation was found to exist between these 
parameter and TNF –α  levels.

            

Table 1 : Biochemical parametrers of allergic rhinitis and controlGroups.

P valuesControl
n=40 

Moderate/ Severe
n= 30

Mild
n=20 

Parameter

0.01**P1 <
0.01**P2<
0.01**P3<

17.88±3.97
13.70-25.2) (

100.84±12.55
90.2-124.1) (

37.70±4.15
(34.7-50.1)

TNF –αpg/ml 
Mean± SD

            Range

0.01**P1 <
0.05*  P2<
0.05*  P3<

96.56±7.79
80.02-101.4)

165.6±13.04
(150.2-185.02)

132.54±6.70
125.2-143.1) (

Copper     μg/dL
      Mean± SD
          Range

0.01**P1<
0.01**P2<
0.05* P3<

     100.19±6.23
90.70-110.1) (

            62.15±5.07
45.1-66.40)(

     75.8±3.04
  (70.01-78.40)

   Zinc      μg/dI
      Mean± SD
           Range
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0.05* 
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       0.95±0.03

 

0.92-1.03)(

 

 

           0.36±0.028

 

0.31-0.40) (

 

     0.67±0.098

 

0.56-0.84)(

 

  Zn/Cu    Ratio

 

      Mean± SD

 

           Range

 

P1= Mild VsControl     P2 = moderate/severe VsControl    P3 = Mild Vs Moderate/Severe

 

**Highly significant  * Significant

 

Table 2 : Pearson's correlation between the levels of  copper, zinc, zn/cu Ratio and TNF in different groups (n= 90)

 

  

  

Significant = P< 0.05  high significant = P< 0.01
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