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Abstract

T-cell activation and alteration of cytokine levels are involved in the pathogenesis of asthma. However,
the profile of circulating T-lymphocyte subsets and related cytokines during asthmatic attacks is still
unclear. We compared the serum concentrations of proinflammatory cytokines Interleukine-18( 1L-18) and
Interleukine-12(I1L-12), T-helper 2 (Th2) cytokine Interleukine-13(IL-13 ) and Immunoglobuline-E ( IgE)
in 27 asthmatic children and 21 sex and age matched healthy control subjects. Serum cytokines and IgE
concentrations were measured by enzyme-linked immunosorbent assay. Serum IL-13 , IL-18 and IgE
concentrations were significantly higher in asthmatic patients than normal control subjects ( IL-13: median
9.73 versus 4.43 pg/ml, P<0.05 ; IL-18: 76.81 versus 35.41 pg/ml, P<0.05 ; IgE: 225.44 versus 37.94
IU/ml, P<0.05 . Asthmatic patients showed a decreased serum IL-12 concentration 93.57 versus 122.83
pg/ml, P<0.05 . In conclusion, it was suggested that IL-13 and IL-18 might have a potential role in
controling lymphocyte responses in asthmatic patients specially in children through an IgE-mediated
pathway.
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Introduction

Asthma is a common respiratory disorder exposure to allergens, the total serum
worldwide, it is a heterogenous disease, in Immunoglobuline-E(IgE)  concentration is
which genetic plus environmental factors may frequent!% elevated but sometimes remain
contribute to its initiation and continuance normal . Allergen-induced IgE synthesis can
@, Allergic  asthmatic  patients generally trigger eosinophils, basophils and mast cells to
develop the disease early in life , usually in release cytokines for the differentiation of T-
infancy or childhood. The attack  usually helper 2 (Th2) cells to secrete Interleukine-4 (IL-4)
occur _upon
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, Interleukine-5 (IL-5), Interleukine-10 (IL-10)
and Interleukine-13 (IL-13) as well as the release
of proinflammatory, vasoactive and fibrogenic
factors ( histamine, peptide leukotriens, platelet
activating factor, tryptase, ect.) that are
responsible for symptoms of asthma ©.

Allergic airway diseases are associated with
skewed Th2 cytokine production although the
underlying cause of this aberrant immune
response is not well understood . Interleukine-
12 (IL-12) is a critical determinant of T-helperl
(Th1) mediated immune responses, as it has been
shown that deficiency in this cytokine can lead to
Th2-polarized immune responses ©.In peripheral
lymphocytes of the Thl type, IL-12 induces the
synthesis of Interferon-y (IFN-y), Interleukine-2
(IL-2) and Tumer necrotic factor (TNF), the
production of IL-12, TNF and IFN-y is inhibited
by 1L-10 ©. IL-12 is also involved in the
selection of immunoglobulin isotypes, it
markedly inhibits the synthesis of IgE by
peripheral blood mononuclear cells stimulated
with 1L-4 O,

Interleukine-13 is an immunoregulatory
cytokine generated predominantly by activated
Th2 cells and it shows functional properties with
IL-4 ®. 1L-13 shares a receptor component
signaling pathway and many biological activities
with I1L-4. In fact, IL-13 is also an anti-
inflammatory cytokine that plays a unique role in
the optimal induction and maintenance of IgE
production and IgE-mediated allergic responses
when IL-4 production is low or absent ©*%, |L-
13 has been recognized as a key cytokine
mediating allergic airway inflammation and
airway remodeling in asthma which is
characterized by mucous hypersecretion , airway
hyper-responsiveness and sub-epithelial fibrosis
@D, Reports demonstrated that in asthmatics 1L-
4+ and IL-13+ cells present within the airway
smooth muscle were predominantly expressed by
mast cells , suggesting that IL-4 and IL-13 may
play an important role in mast cell-airway
smooth muscle interactions 2.

Interleukine-18 formerly called interferon
gamma inducing factor, is a novel
proinflammatory cytokine related to the IL-1
family , it is produced by a wide range of cells
and involved in the pathogenesis of several
inflammatory diseases such as asthma ®*. It was
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recently demonstrated that 1L-18 acts on T-cells
to induce airway inflammation and airway
hyper-responsiveness , as well as , stimulating
Thl cells to produce cytokines and chemokines
responsible for the airway infiltration and
inflammatory responsiveness , also activating
mast cells and basophils ®. However , there are
few studies investigating the relationship
between IL-12, IL-13, IL-18 and total IgE in
asthmatic patients, especially in children . In this
study, we studied the levels of these markers in
children patients with asthma .

Materials and Methods
Study population

The population of this study consisted of 27
patients with asthma (15:males and 12:female) ,
ages ranged from 3-12 years (Mean + SE: 7.0 +
0.89) . Allergic asthmatic patients who have been
attending the Zahraa allergic center of Al-Karkh
hospital with clinical diagnosis of asthma, i.e. :
history of recurrent wheeze, cough and dyspnea
in the previous 12 months. 21 Healthy children
matched for age (12:males and 9:females ) were
recruited as control individuals, with the
following  exclusion criteria history of
childhood asthma, family history of asthma, a
febrile illness or chest infection within the
previous four weeks, or episodes of cough and
wheezing in the past 12 months, and subjects
with a serum total IgE value of > 100 1U/ml .

Measurement of serum total IgE, IL-12, IL-13
and IL-18 levels

A forearm venous blood sample (5 ml) was
drawn from all subjects for complete blood
count, cytokine and IgE estimation upon
recruitment. Blood was allowed to clot and was
then centrifuged and sera was collected and
divided into a number of Eppendorf tubes, stored
at -20°C and thawed immediately before
analysis. Serum concentration of total IgE was
measured by ELISA method (Human, Germany).
Serum levels of IL-12, IL-13 and IL-18 were
also measured by ELISA method ( Biosource,
Belgium ), ( Immunotech, France ), ( MBL,
Germany ) respectively. The minimal detection
levels of cytokines using this method were 2.0
pg/ml for IL-12, 1.5 pg/ml for IL-13 and 12.5
pg/ml for IL-18, cytokine levels below the
detection limits were considered as zero.
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Statistical analysis

Data on circulating IL-12, IL-13, IL-18, and
IgE levels are presented as mean + SEM. A
paired t-test was used to compare the serum level
of the studied parameters between asthma
patients and controls, also using a special ELISA
software (BioRad Lab, Inc.)to draw the standard
curves of IL-12, IL-13, IL-18 and IgE. Statistical
analysis was assumed for P values lower than
0.05.
Results

Serum concentrations of IgE, IL-13, and IL-
18 were significantly higher in asthmatic patients
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compared to control subjects. IgE :226.44 +
5233 IU/ml  wversus 37.94 + 1242
IU/ml,P<0.05;IL-13: 9.73 + 1.72 pg/ml versus
4.43 £ 0.59 pg/ml , P<0.05; IL-18: 76.81 + 22.44
pag/ml versus 35.41+£3.17 pg/ml, P>0.05 Fig
l.a,b,c . whereas, serum concentration of IL-12
were lower in asthmatic patients compared to
control subjects IL-12: 93.57 + 12.17 pg/ml
versus 122.83 + 19.16 pg/ml showed no
significant differences in there results, as shown

inFig1.d.
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Figure 1: Serum concentrations of a. IgE, b. IL-13, c. IL-18,and d. IL-12 in both asthma patients

and healthy controls.

Discussion
Asthma is a chronic inflammatory
disease of the airways characterized by mucus
gland  hyperplasia, basement  membrane
thickening and eosinophil infiltration “® Serum
levels of IgE was shown to be higher in
asthmatics compared to control subjects as a
result of type 1 hypersensitivity response
(Fig.1.a), the results of this study is supported by
data that have been published by (Sandstrom,
2009) . On the other hand, bronchial hyper
responsiveness and airway inflammation can be
elicited through IgE independent mechanisms as
documented in an experimental model of asthma
@8 Furthermore, a genetic study in humans
involving IL-13 gene polymorphism has clearly
shown a relationship between susceptibility to
asthma which was independent on serum IgE
levels ®9. Serum IgE values decline with age in
the general population , as the immune system
undergoes characteristic changes with aging.
Most of T-cell function are depressed in elderly
individuals and the accumulation  of
CD45RO+memory cells in elderly individuals
result in a reduced ability to respond to new
antigens, and a retained ability to respond to
recall antigens as long as the memory cells
remained present and functional ©°.
Interlukine-12 was shown to be involved in
inhibiting IgE levels,enhancing IFN-y production
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which also inhibit IgE levels " Serum levels of
IL-12 in asthmatics showed no elevation
compared to control subjects in this study, (Fig
1.d) . Although high IgE levels was detected in
asthmatics, and as we know asthma is a Th2
disease, in which the Thl cytokine (IL-12) does
not play a vital role in the pathogenesis of the
disease. Patients with both Thl and Th2
mediated disease like Type 1 diabetes mellitus
and asthma display different pattern of IL-12 and
IL-18 expression with much higher levels of
both IL-12 and IL-18 compared to their levels in
patients with one disease only and controls®.
Serum levels of IL-13 was higher in
asthmatics compared to control subjects as
results reveled in this study,( Fig 1.b), thus
pointing to an inflammatory mediator in asthma
patients which was also presented in other
studies®??. Therefore, elevation in serum levels
of both I1L-13 and IL-5 in asthmatics may point
towards an ongoing systemic Th2 inflammatory
response “®. The source of elevated serum 1L-13
levels in asthmatics is not clarified. However,
there is evidence to suggest that the circulating
PBMCs may be a major source of circulating IL-
13 in asthmatics @Y. In addition, the PBCMs
producing IL-13 are higher in proportion after
exposure to allergens ®®. Increased expression of
IL-13 has been documented in the bronchial
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mucosa of asthmatics, therefore spillover of IL-
13 from inflamed airways to peripheral blood
cannot be discounted as a possibility for the
raised serum IL-13 levels observed in asthmatics
28 1L-13 blocking antibody has been tested in
animal models of asthma with some success @
also, gene therapy directed against IL-4 receptors
may represent another new approach in
controlling airway inflammation in asthma

Higher serum IL-18 levels were found in
asthmatics as compared to control subjects as
presented in (Fig.1.c). IL-18 serum levels may
partly reflect disease activity in asthmatic
patients, I1L-18 is mainly secreted by activated
monocytes/macrophages and kupffer cells as
well as other cells @ 1L-18 and IL-12 have both
been shown to be strong cofactors for Thl cell
activation and stimulate Thl cytokines.
However, it was thought that 1L-18 might act as
a coinducer of both Thl and Th2 cytokines, it
was suggested that elevated IL-18 levels in
asthma patients did not affect IFN-y production
and might enhance T-lymphocyte-mediated
inflammation ©®" It is speculated that IL-18
might partly reflect asthma exacerbation through
activation of T-lymphocyte, monocyte, and
granulocyte-triggered inflammation with the
IFN-y independent pathway, which may explain
IL-18 contribution to Th2 cytokine dominant
disease in a clinical setting.

Furthermore, histamine does dependently
stimulate the production of IL-18 in human
PBMCs, most of the histamine is stored in mast
cells in asthmatic airway and is released quickly
to bronchial tissue during IgE-dependent
asthmatic response - Increased serum IL-18
production in asthmatic patients may partly
stimulated by histamine release. On the other
hand, many viral and bacterial infections also
may stimulate IL-18 generation 2 Some studies
reveled detectable IFN-y in some asthmatic
patients although asthma is a Th2 cytokine
dominant disease, in which Thl cytokine
production is suppressed &

In conclusion, it was suggested that IL-18 and
IL-13 might have a potential role in controlling
lymphocyte responses in asthmatic patients and
such elevation of these cytokines might induce
different immunologic responses in a Th2
cytokine dominant disease.

References

1. Akinbami,L.J. and Schoendorf,K.C. Trends
in childhood asthma: Prevalence, Health care

113

Serum levels of total IgE and interleutines, in children with asthma.

utilization and Mortality. Pediatrics., 2002;
110(2) : 315-322.

2. Mediaty,A. and Neuber,K.. Total and specific
IgE decreases with age in patients with
allergic rhinitis, asthma and insect allergy but
not in patients with atopic dermatitis.
Immunity and aging., 2005;May;2:9.

3. Marone,G  Asthma: recent advances.
Immunol.Today;1998; 19:5-9.

4. Ngoc,P.L.; Gold,D.R.; Tzianabos,A.O; et al.
Cytokines, allergy, and asthma.
Curr.Opin.Allergy Clin.Immunol., 2005;Apr;
5(2): 161-166.

5. Wills-karp,M. 1L-12/IL-13 axis in allergic
asthma. J.Allergy Clin.Immunol., 2001,
Jan;107(1):9-18.

6. Hamza,T.; Barnett,J.B. and Li,B. Intrleukine-
12 an immunoregulatory cytokine infection
applications. Int.J.Mol.Sci., 2010; 11:789-
800.

7. Hunter,C.A. New IL-12 family members: IL-

23 and IL-27 cytokines with divergent
function. Nat.Rev.Immunol., 2005; 5:521-
531.

8. Wynn,T.AIL-13  effector  functions

Ann.Rev.Immunol., 2003; 21:425-456.

9. Wills-karp,M.; Luyimbazi,J.; Xu,X.; et al IL-
13 . central mediator of allergic asthma.
Science., 1998; 282:2258-2263.

10. Luttman,W.; Matthiesen,T.; Matthys,H.; et al
Synergistic effects of 1L-4 or IL-13 and TNF-
a on eosinophil activation in vitro.
Am.J.Respir.Cell Mol.Biol., 1999;20: 474-
480.

11.Elias,J.A.; Zheng,T.; Lee,C.G.; et al
Transgenic modeling of IL-13 in the lung.
Chest., 2003; 123(3 suppl.): 339S-345S.

12.Brightling,C.E.; Bradding,P.; Pavord,l.D.; et
al New insights into the role of the mast cell
in asthma. Clin.Exp.Allergy.,
2003;33(5):550-556.

13.Dinarello,C.A. (1999). IL-18: a Thl-inducing
, proinflammatory cytokine and new member
of the IL-1 family. J.Allergy Clin.Immunol.,
103:11-24.

14.Wong,C.K; Ho,C.Y.; Ko, FW. et al
Proinflammatory cytokines ( IL-17, IL-6, IL-
18 and IL-12) and Th cytokines( IFN-y, 1L-4,
IL-10 and IL-13 ) in patients with allergic
asthma. Clin.Exp.Immunol., 2001; 125:177-
183.

15.Kaminski,M.; Kloda,K.; Pawlik,A.; et al. The
role of interleukine-!8 in the pathogenesis of
bronchial asthma and other allergic diseases
and in activation of basophils and mastocytes.



Iragi J Pharm Sci, Vol.22(1) 2013

Pneumonol.Allergol.Pol., 2008;76(6): 432-
436.

16.Robinson,D.S; Hamid,Q.; Ying,S.; et al.
Predominant Th2-like bronchoalveolar T-
lymphocyte population in atopic asthma.
N.Engl.J.Med., 1992; 326(5):298-304.

17. Sandstrom,T. Omalizumab in the
management of patients with allergic IgE-
mediated asthma. J.Asthma Allergy., 2009;

May;2:49-62.
18. Wills-karp,M. and Chiarmonte,M.
Interleukine-13 in asthma

Curr.Opin.Pulm.Med., 2003; Jan;9(1): 21-27.
19.Howard, T.D.; Whittaker,P.A.; Zaiman,A.L.;
et al. Identification and association of
polymorphisms in the IL-13 gene with
asthma and atopy in a Dutch population.
Am.J.Respir.Cell Mol.Biol.,, 2001; 25(3):
377-384.
20.Gabriel,H.; Shmitt,B. and Kindermann,W..
Age-related  increase = of  CD45RO+
lymphocytes in physically active adults.
Eur.J.Immunol., 1993;23:2704-2706.
21.Elias,J.A; Lee,C.G.; Zheng,T.; et al New
insights into the pathogenesis of asthma.
J.Clin.Invest., 2003; 111(3): 291-297.
22.Joseph,J.; Benedict,S; Al-sowaidi,S; et al.
Serum interleukine-13 levels are elevated in
mild and moderate persistent asthma. The
Internet J.Asthma Immunol., 2005;4(2).
23.Joseph,J.; Benedict,S.; Safa,W.; et al. Serum
IL-5 levels are elevated in mild and moderate
persistent asthma irrespective of regular
inhaled  glucocorticoid  therapy. BMC
Pulm.Med., 2004;4(1):2.
24.Gabrielsson,S.S. and Paulie,S.A. Increased
frequencies of allergen-induced interleukine-
13 producing cells in atopic individuals
during the pollen season. Scandinavian
J.Immunol., 1998; 48(4): 429-435.
25.Wosinska-becler,K.; Plewako,H.;
Hakanssou,L.; et al. Cytokine production in
peripheral blood cells during and outside the
pollen season in brich-allergic patients and
non-allergic ~ controls.  Clin.Exp.Allergy.,
2004;34(1): 123-130.

114

Serum levels of total IgE and interleutines, in children with asthma.

26.Humbert,M.; Durham,S.R.; Kimmitt,P.; et al.
Elevated expression of messenger ribonucleic
acid encoding IL-13 in the bronchial mucosa
of atopic and non-atopic subjects with
asthma. J.Allergy Clin.Immunol., 1997;99(5):
657-665.

27.Blease,K.; Jukubzick,C.; Westwick,J.; et al.
Therapeutic effect of IL-13
immunoneutralization during chronic
experimental fungal asthma. J.Immunol.,
;2001;166(8): 5219-5224.

28.Bentley,A.M.; Hamid,Q.; Robinson,D.S.; et
al. Prednisolone treatment in asthma.
Reduction in the numbers of eosinophils, T-
cells, tryptase-only positive mast cells, and
modulation of IL-4,IL-5 and IFN-ycytokine
gene expression within the bronchial mucosa.
Am.J.Respi.Crit.Care Med., 1996;153:551-
556.

29.Rachmid,M.; Bloch,0.; Shaul,A.A.; et al.
Young patients with both type 1 diabetes
mellitus and asthma have a unique IL-12 and
IL-18 secretory pattern. Pediatric Diabetes.,
2011;Nov; 12(7): 596-603.

30.0kam,0.H.; Tsutsui,H.; Kashiwamura,S.; et
al. Interleukine-18: a novel cytokine that
augments both innate and acquired immunity.
Adv.Immunol., 1998;70: 281-312.

31.Kohks,K.H.; Nishibori,M.; Iwagaki,H.; et al.
Histamine is a potent inducer oflL-18 and
IFN- vy in  human peripheral blood
mononuclear cells. J.Immunol., 2000; 164:
6640-6646.

32.Lauw,F.N.; Simpson,A.J.; Prins,J.M.; et al.
Elevated plasma concentrations of IFN- y and
the IFN- v-inducing cytokines
interleukine(IL)-18,IL-12, and IL-15 in
severe melioidosis. J.Infect.Dis., 1999; 180:
1878-1885.

33.Vande van,P.K.; Boeige,L.C.; de Groot,E.R;
et al. Reduced production of 1L-12 and I1L-12-
dependent IFN- vy release in patients with
allergic asthma. J.Immunol., 1997;158: 5560-
5565.



