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hyperactivity. Aim of this study: was to assess the potential value of
serum IFN-y and IL-10 as biomarkers in the pathogenesis of atopic and
non-atopic asthma in Saudi patients, by measurement of serum IFN- y
and IL-10 levels in atopic asthmatic and allergic patients as well as
healthy volunteers.

Method: A total of 160 blood samples were assessed in this study, out

of them 120 blood samples were collected from asthmatic patients at
different ages and gender as well as case severity, while 40 blood
samples were collected from control volunteers. These samples were
collected in King Saud Medical City, kingdom of Saudi Arabia,
Riyadh. Results: the study data showed that levels of IL-10 were
significantly higher in asthmatic patients, while levels of INF-y showed
marked decrease in asthmatic patients compared to the study control
volunteers. This indicates that there is immunological imbalance
between Thl and Th2 cytokines in asthmatic patients.

Copy Right, 1JAR, 2017,. All rights reserved.

Introduction:-

Asthma is the most common heterogeneous and serious chronic lung disease and shows increasing incidence in
industrialized as well as in developing countries, affecting around 150 million people worldwide (1). Historically,
atopy is associated with asthma especially in developed countries, with the population fraction varying from 41% in
‘affluent’ countries to 20% or less in ‘non-affluent’ countries (2). Asthma and allergy represent the most common
allergic diseases, which arise as a result of interaction between multiple genetic and environmental factors (3). Most
patients exhibit an acute immediate hypersensitivity to inhaled antigens, known as allergens, as a consequence of a
genetic predisposition for the development of deregulated immune responses (atopy). The inflammatory process
may be divided into early- and late-phase reactions. The early (immediate) response is usually mediated by mast cell
degranulation, whereas late phase is followed by neutrophil, eosinophil, and lymphocyte migration to the
inflammatory site. This chronic inflammatory disorder of the lung is usually characterized by (i) airway hyper-
responsiveness (AHR), (ii) reversible airway obstruction and mucus hyper-secretion, and (iii) airway inflammation
(4). Allergic diseases have been linked to an enhanced Th2 immune response associated with high levels of IL-4, IL-
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5 and IL-10. Data demonstrate that a decreased Th1l immune response is also important in the pathogenesis of these
diseases, and that IFN-y could act as a central regulator in this phenomenon (5).

Although the immunopathological features of atopic asthma are well characterized as an eosinophilic bronchitis in
the airway with the inflammatory process governed by Th2 cytokines, such as IL-4, IL-5 and IL-10. These cytokines
enhance the recruitment and activation of different effector cells, such as eosinophils and mast cells (6). While, the
immunological and cellular profiles of non-atopic asthma are not well known, where, there are some evidences
indicated that IFN-y and monocytes might play a role in immunopathology of non-atopic asthma in Latin American
children (7). In addition, atopic status was associated with eosinophilia and production of Th2 type cytokines, while
non-atopic asthma was associated with IFN-y and elevated monocytes, which can be identified by a positive skin
prick test in response to one or more of allergens (8).

The cytokine IFN-y belongs to the family of interferons, which are characterized by their ability to prevent viral
replication, and play a crucial role in host defense against virus infections (9). Based on several criteria, the IFN
molecules have been divided into two distinct classes. The first class is named type-1 IFN that includes the IFN-a
and IFN-B molecules. These molecules are produced by leukocytes and fibroblasts respectively, which are the
classical interferon induced in response to viral infections (10). The second class is called type-Il or immune IFN
and only composed of IFN-y, which is not related to type-l IFN at both the genetic and the protein levels, whereas
IFN-y is produced by natural killer cells and lymphocytes (Th1) after mitogenic or antigenic stimulation (11). In
addition to its potent antiviral activity, IFN-y can modulate immune functions such as regulation of cell growth and
differentiation; regulation of biosynthesis and expression of the major histocompatibility complex; and enhancement
of macrophage phagocytosis, cytotoxicity, and antimicrobial activity. Furthermore, IFN-y increases the numbers of
IgE low-affinity receptors (Fce RII) on monocytes (12). It has been reported that there is an increase in the
expression of Fce RII on alveolar macrophages of asthmatic patients (13).

The aim of the present study was to investigate the level of serum IFN-y and IL-10 in allergic atopic and non-atopic
asthma in Saudi patients. These molecules could be useful targeted biomarkers in the pathogenesis of asthmas.

Materials And Methods:-

This study was approved by the Human Research Ethics Committees of King Saud University (CAMS28/3334). The
methods were carried out in accordance with the approved guidelines. Participated patients gave informed consent to
be recruited for this study

A total of 160 blood samples were collected for this study, out of them 120 blood samples were collected from
asthmatic patients at different ages and gender as well as case severity (moderate and severe). The remaining 40
blood samples were collected from control volunteers. Samples were collected at King Saud Medical City, kingdom
of Saudi Arabia, Riyadh in a time period of 5 months. The samples were classified according to age, disease severity
and gender. Asthmatic patients blood samples were classified into 67 moderate and 53 severe cases. Based on
patients’ gender, 51 and 69 were male and female respectively.

Blood samples were collected from asthmatic patients and control volunteers in plain tubes, left at room temperature
for 30 min until coagulated, then serum samples were separated by centrifugation at 3000 rpm for 5 min then
divided into small aliquots and stored at <-20 °C for further analysis.

Cytokine assay: Serum sample of IL-10 and INF-y concentrations were assayed according to the manufacturer
instructions by DIA source Immuno Assays S.A. Rue du Bosquet, 2, B-1348 Louvain-la-Neuve, Belgium using
ELISA reader (BEP 11l semi- Automated, Dade Behring — Siemens).

Statistical analysis: Mann—-Whitney rank sum test was used to assess the differences in the concentrations of
cytokines in asthmatic and control subjects. All statistical analyses were performed using SPSS-v.19 software. A
probability of P < 0.05 was considered as statistically significant.

Results:-

This study was based on 160 samples divided into 120 asthmatic patients and 40 control volunteers. The subjects’
age ranged for asthmatic patients from 3—>60 years while, control was ranged form 8—61 years (Table 1).
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Table 1:- Participants’ demographic information
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Variable Moderate cases Severe cases Control
Number 65 55 40
Sex (M/F) (31/34) (20/35) (26/14)
Age (yrs)

(3 —<10) 20 9 8

(10 — <20) 10 15 10

(20 — <40) 11 14 10

(40 —>60) 24 17 12

Comparisons have been carried out to clarify the relationship between serum IL-10 levels in moderate and severe
asthmatic patients as shown in Table 2. The results indicated significant higher serum levels of IL-10 in moderate
and severe asthmatic patients in all different age groups than healthy control. The overall total concentration of IL-
10 in severe cases was significantly higher (10.15 £+ 0.72 pg/ml) compared to that recorded in moderate cases (8.89+
0.42 pg/ml). Comparisons between serum levels of INF-y in both moderate and severe cases are shown in Table 3.
The statistical analysis showed marked lower serum levels of INF-y in both moderate and severe asthmatic patients
in all different age groups than healthy control. Whereas, the overall total concentration of INF-y in severe cases

(0.029+0.012 1U/mI) was significantly lower than that detected in moderate cases (0.053+ 0.018 1U/ml).

Table 2:- Levels of serum IL-10 in moderate and severe asthmatic patients in different age groups

Age Moderate asthmatic Healthy control Sever asthmatic P value*
(3-<10) 8.57+0.38 7.94£0.21 9.81 £0.29 <0.0001
(10- <20) 8.99 +0.25 7.58 £0.38 10.35+£1.19 <0.0001
(20- <40) 9.06 +0.32 7.70 £0.39 10.06 + 0.42 <0.0001
(40- >60) 8.94+0.44 7.97 £0.39 10.19 £ 0.41 <0.0001
Total 8.89 + 0.42 7.79+0.38 10.15+0.72 <0.0001

* Significant P value: < 0.05

Table 3:- Levels of serum IFN-y in moderate and severe asthmatic patients in different age groups

Age Moderate asthmatic Healthy control Sever asthmatic P value*

(3-<10) 0.05 £ 0.017 0.081 +0.013 0.03+0.01 0.001
(10- <20) 0.059 £ 0.035 0.085 +0.051 0.03+0.01 0.001

(20- <40) 0.052 £0.01 0.06 = 0.013 0.026 + 0.015 <0.0001

(40- >60) 0.049 +0.012 0.065 + 0.038 0.032 £ 0.014 <0.0001

Total 0.053 +0.018 0.073 £ 0.034 0.029 £ 0.012 <0.0001

* Significant P value: < 0.05

Discussion:-

In the present study, serum IL-10 level in moderate and severe asthmatic patients was significantly high as
compared to control. These findings are in agreement with several other results applied for measurements of IL-10.
A pervious study determined serum concentration of IL-10 in a group of allergic asthma-rhinitis and healthy
volunteers, showed that serum concentration of IL-10 was increased severely in persistent allergic asthmatic patients
(14,15). Interestingly, it has been found previously that patient with elevated serum level of IL-10 showed increase
in IL-10 mRNA expression (15).

It has been reported that stimulated macrophage IL-10 production is deficient in asthma (16). This suggests that IL-
10 production from T-cells is unregulated in asthmatic cases. Since IL-10 promoters polymorphisms have been
reported (17), it is possible that IL-10 effector functions are reduced in atopic asthmatic subjects, in which a
decrease in IL-10 expression in asthma has been reported (18). It has also been proved that remission of allergy
symptoms is related to an increase in 1L-10 expression in allergen-specific T-lymphocytes (19). However, some
studies have shown that IL-10 production in asthma is either higher (15), or similar to healthy individual (20).

Several other studies have also showed that allergic and asthmatic subjects are more likely to have elevated levels of
Th-2 cytokines and reduced levels of Th-1 cytokines. It could be argued that Th1/Th2 imbalance is responsible for
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the development of IgE mediated inflammation. Moreover, Th2 lymphocytes are presently considered the main
cause of allergic airway inflammation underling asthma. Functional analysis of the role of cytokines largely based
on the in vivo animal models to confirm this hypothesis. During T cell differentiation from naive T cells into Thl
and Th2 cells, the expression of IL-10 in Th1l cells slowly disappear whereas, Th2 cells produce more IL-10 (21). In
contrast, Th2 cells secrete 1L-4, IL-5, IL-9, IL-10 and IL-13, which are involved in isotype switching of B-cells as
well as proliferation and differentiation into antibody-secreting plasma cells. IL-4 and IL-10 are regulatory
cytokines, antagonizing the activities of Thl cytokines. The nature intensity and duration of a specific immune
response depend on the delicate balance between Thl and Th2 numbers or activities or both (22). IL-10 is a potent
anti-inflammatory cytokine that inhibits the synthesis of many inflammatory proteins, including cytokines (TNF-a,
granulocyte macrophage colony stimulating factor, 1L-5, chemokines) and inflammatory enzymes (inducible nitric
oxide synthesis) that are over-expressed in asthma (22).

It has been reported that INF-y plays an important role in Thl mediated immunity and inhibits the proliferation of
Th2 cells, and thereby, modulates Th2 mediated responses. Administration of exogenous INF-y prevents the airway
eosinophilia and hyper-responsiveness following allergen exposure in mice (23,24). In asthmatic patients nebulized
INF-y reduces the number of eosinophils in bronchalveolar lavage (BAL) fluid indicating its therapeutic potential in
asthma (25).

In our study, comparison between the results of the different groups evidenced that serum concentrations of INF-y in
moderate and severe asthmatic patients were significantly (p<0.0001) lower when compared to the healthy control
group. These findings were consistent with the results obtained by Mishra et.al. (2015) and Yamamah et. al. (2012)
which revealed that serum concentration of INF-y in asthma patients was lower than normal (26,27). Other studies
have demonstrated reduced production of INF-y by T-cells in asthmatic patients and this correlates with disease
severity (28,29). In fact, defective INF-y production predisposes toward the development of allergic diseases and
patients with severe asthma present significant reduced INF-y production in response to allergen when compared to
healthy individuals. This suggests that defective INF-y production may be important in asthma (30).

INF-v is the principle Thl effector cytokine and it has a crucial role in Thl differentiation. It has the ability to act in
a great number of cell types that are involved in T-helper differentiation. It induces IL-12 production by Antigen
Presenting Cells (APC) such as dendritic cells and macrophages (31,32). These APCs provide the first contact of
naive CD4+ T-cells with antigen; therefore, IL-12 production is of great importance on the differentiation pathway
towards a Thl phenotype. INF-y is the key cytokines in innate and acquired immunity and plays an important role in
antiviral protection and it may also influence the elimination of bacteria. Allergen immune therapy of asthmatic
patients results in increased production of INF-y by circulating T-cells (33), as well as in nasal biopsies (34).
Corticosteroid treatment also increases INF-y expression in asthmatic airways, but in corticosteroid-resistant patients
INF-y is unexpectedly reduced.

Cytokines are important in the chronic inflammation of asthma and play a critical role in orchestrating the allergic
inflammatory response. In particular importance to allergic disease is the recent recognition of the regulation of
helper immune function by two lineages of T helper cells, i.e., Thl and Th2 by these cytokines (35).

The data found in this study suggest that cytokines IL-10 and INF-y obviously represent valuable biomarkers of
chronic inflammation of the lower airways in bronchial asthma and may help in monitoring the progression of
disease severity. However, their application for the diagnostic as well as predictive purpose may need further
investigation.
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