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Abstract — The aim of this study was to examine the pathdplygical role of NO (nitric oxide) and MDA
(malondialdehyde) in tissue in patients with ngsalyposis. We measured nitrite/nitrate (Nitritefidie; NQ/NO3) and
MDA in tissue and plasma of NP patients (n=20) aodtrols (n=20). MDA level expressed as the corre¢ion of
substances reacting to thiobarbituric acid and getdn of NO (concentration of nitrite/nitrate ilapma) by the Griess
reaction were determined. The level of N@nd NQ in tissue are higher than that of the normal tigps®.05). The level
of MDA in tissue are higher than that of the nortisdue (p<0.05). The level of NGand NQ' in plasma of two groups are
similar (p>0.05). The level of MDA in plasma is higs than that in the normal controls (p<0.05). Thange in N@/NO3
and MDA levels of nasal polyp patients was demaestt. Further studies are required concerning itpaifisance of
changes in lipid peroxidation and nitrite levelpathogenesis of nasal polyp.
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connective tissue and vessels (16). Nasal
INTRODUCTION polyposis is a multifactorial disease, with

infectious, non-infectious, inflammatory,

anatomic and genetic abnormalities. Chronic
Nasal polyposis (NP) is common health problenmflammation remains the central major factor in
which affect 1-4% of the population (1). It is anasal polyps although the majority of NP are
chronic inflammatory disease of the nasabliopathic (7).
mucosa, sometimes, affecting patients with  Nitric oxide (NO), a free radical gas
allergy, cystic fibrosis or primary ciliary previous considered merely as an atmospheric
dyskinesia, but mostly occuring in patientpollutant, is now recognized to be one of the key
without any underlying disease. In all casesnediators in many physiological and
polyps grow in the nasal and paranasal singgthological processes. NO formation was first
cavities, causing very disabling symptoms andescribed in endothelial cells, neurons,
requiring long term  treatment  withfibroblasts, platelets, macrophages, neutrophils
corticosteroids or even surgery The results aghd epithelial cells (13). Malondialdehyde
expressed as mean values + standard deviatigMDA) is an indicator of lipid peroxidation that
Differences between the groups for MDA ands a general mechanism of tissue damage by free
NO metabolites values were analyzed by usingdicals. There are a few articles about the
non-parametric tests (2). The pathophysiology @fossible role of free radicals on the formation of
the disease remains unclear angasal polyposis (3,11,14).
histomorphologic features of NP are nonspecifi¢n the present study, we aimed to determine nitric
showing edema, inflammatory cell infiltrationoxide (NO) as a mediator of non specific
with numerous eosinophils in epithelium, gland, immunoreactions in the nasal tissue of patient
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with NP and to show possible relationshipneasurements were carried out using a spectropktéom

between NO levels and etiopathogenesis of Nf®chimadzu UV 1601, Kyoto, Japan). Protein wasrestd

. . . according to method of Lowry et al (8).
In addition to this, the pOSSIble role of MDA as a Statistical analysis was performed by Statistical

mediator of lipid peroxidation was investigatedpackage for Social Sciences (SPSS) 11.5 softwdP&3S

These parameters were determined in the sena, Chicago, IL, United States). The results ageressed

and tissues of patients with nasal polyp. as mean values * standard deviation. Differencésesm
the groups for MDA and NO metabolites values were
analyzed by using non-parametric test (Mann Whitbey

MATERIALS AND METHODS test). A p value less than 0.05 was consideredsttatly
significant.
40 subjects (24 female and 16 male) with a mean age
of 35.2 + 10.7 (range 19-54) years were includedpitesent RESULTS

study. The patients group consisted of 20 subjét®s

females and 8 males of a mean age of 36.0 = 1laBsye S : :
range 19 -54) with nasal polyp who were selected fi No significant difference was recognized

polypectomy procedure, and the control group coedisf ‘between the patients and the control group _in
20 patients (12 females and 8 males of a meanfage®+ terms of age and gender (p= 0.881). The nitrite
10.3 years, range 22-54) with septal deviation wewe concentration in tissue was 17.35 * 4.02
selected for septoplasty. pumol/mg in control, 22.76 + 7.22 pmol/mg in

Informed consent was obtained from all patients] #re . _ . . .
study was approved by the Local Ethic Committeénah- patients (p=0.020). The nitrate concentration in

asthmatic, non-smokers were prospectively studiedie of tissue was 98.40 + 12.32 pumol/mg in control,
the patients had allergy, systemic disease, antgetion, or  112.29 + 20.65 umol/mg in patients (p=0.045).
history of drug and supplement intake. None ofgihients The level of MDA in tissue was 31.35 + 6.29

with polyp had received systemic or topical stesoior at 1/ in controls and 39.18 + 10.47 nmol/g in
least 4 weeks before polyp tissue sampling. Tissue

specimens were washed with 0.9% NaCl to removBatients (p=0.017). The |?Ve| of MDA in plasma
hematome. They were stored in plastic bottles iddally was 1.15 + 0.17 nmol/L in control, 1.39 *+ 0.35

at -70 C untl biochemical analyses were carried outnmol/L in patients (p= 0.020). The mean plasma
Tissue were weighed, placed in a % 1.15 KCI soluiod  pjtrite and nitrate concentration are similar

homogenized for 30 min at 20,000 at % @. Aliquots of _ _ .
homogenates superantants were analysed for MDA at(H_o'798’ p=0.577, respectively). The results

NO,/NO; levels. Venous blood was drawn from all patienté@nd p values are presented in Table I.
using 21-gauge needle and K3 tube with EDTA wasluse

For preparation of plasma samples, the tubes werable 1. Nitrite/ Nitrate and MDA Tissue
centrifuged at 3000X for 10 minute at room tempeeat

The blood and tissue samples were stored &t € Qintil (Polyp and Nasal Mucosa) and Plasma

analyses. Levels Results were Expressed Mean *
The levels of nitrite/nitrate, stable end produofs

NO,/NOs, were measured by using a flow-injection system

based on the Griess reaction (4). Tissue supernate Control Group  Patient Group
specimen (400ul) passed through a column containing — =20 S— _n=20 -
copper-coated cadmium, which reduced all ,ND;. Nitrite (pmolimg pr) 1735402 2276712
When the N@ reacted with Griess reagent, it was converter __. L 17 3Y 11790 £5s
into a diazo indicator and was detectable. Absarbamas Nitrate (pmol/mg pr) P840=1232 1122922065
measured at 550 nm using a spectrophotemeter. eBuits MDA (umol/me pr) 31252620 3018+ 1047*
were expressed as micromoles per milligram of jmofier

tissue and micromoles per liter for plasma. INitrite (plasma-pmol/L) 11.50=323 11.837=291
The MDA assay, which is an important indicator gidant ~ _ i

stress, was based on spectrophotometry of the quitdted Nitrate (plasma-umelT)  9380=1143  96.12=1341
product of thiobarbituric acid-reactive substancH® ve MDA (plasma-mmol /ud) 1152017 {302 0.35¢%

control tissue was homogenized in phosphate byffeiO
w:v, pH 7.4). One milliliter of supernatant was mikwith
0.5 ml trichloracetic acid and centrifuged at 30G6g 10
minutes. Subsequently, 1 ml of the supernatant miasd
with 0.5 ml of 0.7% thiobarbituric acid in wateretic acid

*p=0.03 significance relative to contral

solution 1:1 v:v) and boiled for approximately 3nmtes. DISCUSSION
After cooling on ice for 2 minutes, the absorbanfdhe
samples was read at 532 nm (10). Total thiobaibiacid- NO in nasal physiology remains poorly

reactive substance (TBARS) were expressed as MDA. .
The results were expressed as nanomoles per nﬂiigra{mderStOOd’ the functions are thotht to be host

of protein. Measurement of plasma MDA levels Weréjefe_nS?a Ci”ar){ mO_tilit_y and  improved
measured by a modification of the methods of Yagie ventilation-perfusion ratio in the lungs by auto-
plasma MDA levels were expressed as nanomoles piihalation (9). NO is generated from arginine by
m!lllllter The tlssug MDA levels were expressed asy family of enzymes, the NO synthase, and acts
micromole per liter (17). N@NO; and MDA . .
as an autocrine and paracrine messenger.
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Oxidant status in nasal polyp
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