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Abstract

Chronic rhinosinusitis with nasal polyps (CRSwNPs) is a disorder characterized by persistent eosinophilic
Th2 inflammation with sinonasal microbial colonization. It has been postulated that a compromised local
mucosal immune response and microbial by-product like super-antigen underlies disease pathogenesis
The affected sinuses fluid swabs and blood samples were collected from 50 a CRSwNP patients to isolate
associated bacterial species and to measure serum IL-4 and total IgE and IgG levels. The same sample were
collected from health subject as a control study. The sinonasal tract was colonized by S.aureus H.influenzae
S.pneumoniae P.aeruginosa Morexella.catarrhalis S.pygenes S.intermedius, where the high prevalence rate
was 34% of S.aureus , while the low prevalence rate was 2% of S. intermedius. ELISA revealed an elevation
of serum IL-4, and total IgE and IgG levels in the CRSWNP patients compared with the control subject.
Bacterial colonization in CRSwNp is implicated with pathgenesis of this disease. The high levels of serum IL-
4 and total IgE and IgG which were synthesized locally in the mucosa and diffuse to the blood , serve as an
indicator of eosinophilic Th2- inflammation disorder.
of CRSwNP

Key words: Chronic rhinosinusitis with nasal polyps, bacterial colonization, Th2- immune
response.
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Introduction

hronic rhinosinusitis (CRS) is a
‘ persistentinflammatorydisorder

affected the nose and one or more
of the paranasal sinuses mucosae
[7]characterized by at least 8-12 weeks of
at least 2 symptoms, like nasal obstruction
and  congestion, nasal  discharge,
facialpain or pressure and reduction or
loss of smell [2,14]. The microbial
present like bacteria and fungi represent
as secondary infectious agent that
contribute with persistence and severity of
the disease,these microbes have advantage
from the reduction of innate immune
response resulted fromaltered epithelium,
ciliary  dysfunction, and  mucus
hyperplasia. CRS have been primarily
divided intotwo groups: CRS with nasal
polyps (CRSwNPs) and CRS
withoutNPs(CRSsNP)[8,9].
In CRS wNP the tissue inflammatory
processes are eosinophilia associated
with  TH,- immune response that
stimulates secretion of many interleukins
and kemokines that together drive the
influx eosinophils into the tissues causing
IgE- mediated allergy as well as to the
goblet cells metaplasia[16]. In vitro
studies have suggested an important role
for IL-4,IL-5 and IL-13 in allergic
inflammation through the induction of
immunoglobulin isotype switching to IgE
in B cells.In contrast to the CRsNPthe
inflammatory processes are neutrophila
and associated with Th-1 polymerization
and secretion of cytokines like gamma
interferon and IL-1,IL-8 that induce cell-
mediated immunity as phagocytosis[1,3].
The isolation of a microbes from CRS is
difficult because the aspirated sample
were performed after or during the
antimicrobial treatment, although bacterial
invasion byStreptococcuspneumoniae,
Haemophilusinfluenzae, and
Moraxellacatarrhalis well  as
Staphylococcus aureus, Pseudomonas
aeruginosa had been characterized in CRS
diseases. The first three organisms can
also found in acutesinusitis[9].
previous study demonstrated that the
bacterial biofilmcreate in CRS as a result

as
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in alteration of innate immune response
especially a reduction of the antimicrobial
molecules  expression of the
sinonasalepithelium. Among bacteria that
form biofilom are S. aureus,it secret
superantigen like entertoxin, which
provoke Th2-pathogenic processes and a
elevation in IgE level which directed
against S.aureustoxin[11].

Our studyhave two parameters:
first,bacteriology which includes isolation
and characterization of bacteria from
sinuses fluid samples.
Second,immunology ~ which  includes
evaluation of serum Il-4, total IgE and
total IgG,we hypothesized that an
elevation of seum IL-4,IgE may be
indicated for Eosinophilic CRSwNP

Material and Methods

Sample collection

Three Swab samples of the inflamed
sinuses fluid were collected by specialist
physician during endoscopy sinus surgery
from each of fifty adult CRS
patients(mean age 21, male 28 female:22)
Attending to Hilla teaching hospital,
Department of Otolaryngology at a period
from Dec 2013 to Feb 2014.Additionally
to the blood samples which were collected
in a gel tubes to obtain serum for
serological examination. The Swabs of
normal sinonasalmucous and blood
samples were collected from 10 health
subject representing the study control. The
study group and control group had
negative history of a drug allergy, asthma
and immunodefficiency diseases.
Associated bacterial isolation

Associated bacterial species were isolated
by incubation of each sample on blood
agar chocolate agar and Mac Conkey agar
at 37 C for 48 hour, pure culture was
made of each isolate for microscopical
(using classical Gram stain),cultural
(shape,size, presence of blood haemolysis
zone... etc) and biochemical identification
(using conventional API of
enterobacteriacae and gram positive
bacteria (Biomereux, France)
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Serological examination

the Serum was separated at 3000 1/ m to
evaluate IL-4, and total IgE and IgG
concentration levels by ELISA technique
according to the instructions of the
manufactured companies (CusabioBiotech
Co.,LTD; InterMedical Diagnostics.it and
Diagnostic Automation, INC.)respectively

Statistical analysis

All analyses were conducted using SPSS
18.0 The Student’s t test(two-tailed,
unequal variance) was chose to analyze
the significance of  differences
betweenexperimental groups. Data with a
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P value of <0.05 was considered to be
significant.

Results
Bacterial evaluation
According to the microbiological

examination of the inflamed sinus swabs
taken from the CRS patients in the present
study revealed that a presence of various
type of bacterial species(Table-1), where
the high prevalence rate was 34% of
S.aureus, while the low prevalence rate
was 2% of S. intermedius. The sinonasal
mucous swabs from the normal subject,
seven out of ten samples only had
positive  culture of  S.epidermedis.

Tablel:Associated bacterial species with CRS with nasal polyps

Bacterial species Occurrence %
S.aureus 17 34
H.influenzae 13 26
S.pneumoniae 8 16
P.aeruginosa 7 14
Morexella. Catarrhalis 2 4
S.pygenes 2 4
S.intermedius 1 2
Total 50 100

Serological evaluation

Serum IL-4 level

The serum IL-4 concentration was
elevated above 60.27 p/ml in a CRS
patients , the mean was 122,192 p/ml
compare with control subject the mean
was 48,505 p/ml (Figure-1, A). The
elevation of IL-4 level was statistically
significant P<0.05.

Total IE level

The CRS patients showed significant
elevation in total IgE concentration in
their serum, the concentration was above
80.81 IU/ml compared with control
subject which showed normal values of
IgE. the means were 358.56 IU/ml and

1124

55.35 IU/ml respectively (Figure-1,B).
P<0.05.

Total IgG level

The CRS with nasal polyps stimulates
slight increase in the total serum IgG
concentration,where the mean value of
IgG in patient was 1.415 compare with
those of normal subject was 1.343.
(Figure-1, C) P>0.05
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Figurel:Serum IL-4 , Total IgE and Total IgG concentration measured by ELISA . Results
wereexpressed as a means * standard error. Control = normal subject without CRS; patient:
CRSwNP undergo subject

1126



Al-Bermani O. K.

Discussion

Several studies have attempted to explain
the pathophsiology of CRS. Some studies
had adopted that CRSwWNP appears to be
an inflammatory disorder of the local
mucosal immune system.Failure of
epithelial cells to identify potential
pathogens which resulted from decrease
in expression of innate immune genes
related to microbial recognition by
sinonasal epithelial cells contribute to the
development of microbial colonization in
CRSwNP [8,13,17].

In present study, we recovered some types
of bacterial species from affected sinuses,
where the high isolation was is 34% of
S.aureus.

An infectious etiology forCRS has long
been suggested. Although some studies
[18, 19] strongly implicatebacterial
infection with CRS. An interesting study
examined the microbiology of sinus
aspirates during the transition fromacute
rhinosinusitis to CRS [18]. Patients in the
studyhad failed to respond to antibiotic
treatment and had sequentialcultures
performed over a 5- to 7-week periodafter
the initial acute infection. This data
provides evidence that bacteriology in
CRS is different from that of control
patients before acquisition of CRS. the
flora of the paranasal sinuses seems to be
altered, with a higher prevalence of
Staphylococcus species and anaerobes.
This flora is often polymicrobial and may
exhibit significant antibiotic resistance
Initially,  typical bacteria  foracute
rhinosinusitis were recovered, including
Streptococcuspneumoniae, H.influenzae,
and M. catarrhalis.These organisms can
also be found in chronicsinusitis, as well
as S. aureus, P.aeruginosa, and certain
anaerobes [4,6,9].

The elevated levels of the serum 1L-4 IgE
and IgG in CRS patients it leads us to
propose that these humoral molecules
were produced locally and, rather than
accumulating in nasal secretions diffuse
into the blood to elevate serum levels.

In vitrostudies have suggested an
important role for[L-4 and IL-13 in
allergic  inflammation  through the
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inductionof  immunoglobulin  isotype
switching to IgE in B cells [3, 20]. The
possibility of local IgE production in
chronic rhinosinusitis has been conducted
by previous studies[1,3,10].

Ramanathan et al [13] had been shown
that IL-4acts on SNECs in vitro to down-
regulate production of TLR9(TLRY, in
which its ligand is bacteria)

In CRSw NP, there is an increase in the
Th2 cytokineslike IL-4, IL-5 and IL-13
and the intensity ofeosinophils in the
tissues of these patients is
markedlyincreased in the presence of co-
existing asthma or positiveallergy skin
tests. The increased presence of IL-4
andIL-13 can play a role in upregulating
VCAM-1 and thusfacilitates the further
infiltration by eosinophils[2].

Recent studies have supported a
superantigenhypothesis, suggesting that
toxins secreted by S aureus, in somecases
protected by biofilms or sequestered
within epithelial cells,mediate
inflammation in patients with CRSwNP
through direct stimulation of Th-2 cells,
leading to cytokine release and local
polyclonallgE responses [2,12].
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