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Evaluation of oxidant-antioxidant status in different stages of COPD:

determination of serum paraoxonase1 and malonyldialdehyde levels
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Introduction: Oxidant-Antioxidant imbalance is considered to be one of the

causative factors of COPD. Paraoxonase1 (PON1) is an antioxidant enzyme and

Malonyldialdehyde (MDA) reflects oxidative processes.

Aims and objectives: To evaluate the levels of PON1 and MDA and their corre-

lation in Mild, Moderate, Severe and Very Severe stages of COPD and in healthy

smoking and non smoking subjects.

Methods: PON1 and MDA were evaluated in 60 patients of COPD (15 each of

Mild, Moderate, Severe and Very Severe stages),15 healthy smoking and 15 non

smoking subjects.

Results: Mean Levels of PON1 was significantly lower in COPD patients as

compared to Controls. Levels decreased with increasing severity of COPD {Mild

(146.18±61.20 KU/L), Moderate (90.30±29.99 KU/L), Severe (84.45±34.89

KU/L), Very Severe (43.19±35.76 KU/L)}. Levels were lower in healthy smok-

ers (143.26±55.54 KU/L) as compared to non smokers (192.55±54.71 KU/L).

Difference of means was significant on ANOVA.

Mean levels of MDA were significantly higher in COPD patients as compared to

Controls. MDA levels progressively rose with increasing severity of the disease

{Mild (7.73±3.82 nmol/ml), Moderate (10.90±4.75 nmol/ml), Severe (11.32±4.88

nmol/ml), Very Severe (12.19±5.76 nmol/ml)}. Levels were higher in healthy

smokers (5.95±3.79 nmol/ml) than non smokers (3.57±1.79 nmol/ml). Difference

of means was significant on ANOVA.

Significant Negative correlation was obtained between PON1 and MDA (r -0.309,

p<0.01).

Conclusion: Levels of PON1 are significantly decreased and MDA significantly

increased in COPD and the change is proportionate to disease severity. Negative

correlation is seen between PON1 and MDA.
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pH in exhaled breath condensate of patients with stable COPD: associations

with disease severity and pulmonary function tests
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Background: Endogenous airway acidification as assessed by pH in exhaled

breath condensate (EBC) has been shown to be present in patients with COPD.

Objectives: To assess pH in EBC in a cohort of patients with stable COPD and to

evaluate associations with disease severity, pulmonary function tests and exercise

capacity.

Methods: EBC was collected from 117 patients with stable COPD and pH was

measured after Argon deaeration. Subjects underwent full pulmonary function

testing and evaluation of exercise capacity with 6-minute walk test.

Results: EBC pH was significantly lower in patients with severe and very severe

COPD (GOLD stages III and IV) compared to patients with mild and moderate

disease (p<0.001). We observed significant correlations of EBC pH with FEV1

(p<0.001, r=0.394), FVC (p=0.001, r=0.303), FEV1/FVC (p<0.001, r=0.327),

IC/TLC (p=0.002, r=0.297) and DLCO (p<0.001, r=0.447). EBC pH also corre-

lated to BODE index (p=0.003, r=-0.271). No correlations were observed between

EBC pH and arterial blood gases or exercise capacity.

Conclusions: EBC pH levels are related to disease severity in patients with COPD.

The correlations of EBC pH with markers of disease severity suggests a possible

role of this biomarker in the assessment and follow-up of patients with COPD that

needs to be prospectively evaluated.
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Measurement of exhaled breath temperature (EBT) in COPD patients
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Introduction: COPD is a pathology characterized by an inflammation in the

bronchial tree. Exacerbations can be accompanied with body temperature increase.

There is also local temperature increase that probably occurs which however

we could not evaluate until the last time. At present a special device X-halo

thermometer (DELMEDICA, Singapore) for the measurement of EBT have been

developed.

Aims and objectives: To estimate EBT value of COPD patients in comparison

with control group of practically healthy persons as well as the dynamics of EBT

value in COPD patients under the treatment.

Materials and methods: There were 15 COPD patients examined (8 female, 7

male, at the age of 20-77 years, mean age 54±15.2). 27 practically healthy persons

(12 female and 15 male at the age of 20-25 years) were recruited for the control

group. All participants have undergone EBT measurement by X-halo thermometer.

The measurement was conducted at mornings before food intake. In COPD patient

group EBT measurement was repeated after 7 days of treatment of exacerbation.

Results: Mean value of EBT in controls was 33.55±0.93. EBT mean value in

COPD patients before treatment was 33.98±0.63, higher than in controls, but the

difference was not significant (p>0.05). EBT mean value in COPD patients after

therapy made 33.46±0.52°C that is significantly decreased in comparison with

initial one, p<0.05

Conclusion: Our preliminary data indicate that EBT measurement probably has

diagnostic value for estimation of inflammation process activity and determination

of the disease exacerbation.
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There is a known heterogeneity of inflammatory (eosinophilic vs neutrophilic)

profile in patients with COPD, as they may have increased or normal exhaled

NO levels. Increased peripheral (or alveolar) NO has been reported previously

in COPD patients. In the present study, we assessed the alveolar contribution to

exhaled NO with regard to the level of exhaled NO at 50 mL/s (FENO).

FENO was measured in 33 ex-smoking subjects (66 yrs (54, 77), 14 women)

with COPD diagnosis (GOLD criteria). The patients were divided upon the FENO

levels in a normal group (FENO≤20 ppb, n=17) and a high group (FENO>20 ppb,

n=16). Moreover, the patients performed measurements of exhaled NO at flow

rates between 100 and 300 mL/s, which were used in the slope-intercept model to

estimate the alveolar contribution (CalvNO) to exhaled NO.

No differences in gender, height, age and degree of airways obstruction (FEV1

(%pred)) were found between the two groups of COPD patients (ie normal vs high

FENO). Subjects with high FENO were characterized by higher CalvNO (median

(range)) than subjects with normal FENO: 2.84 ppb (0.82, 5.56) vs 1.55 ppb (0.82,

3.10), p=0.003. No differences in CalvNO were found after adjustments for the

trumpet shape of the airways and axial diffusion: 1.09 ppb (0, 2.15) vs. 0.95 ppb

(0, 2.97) (p=0.99). No relations were found between the levels of exhaled NO or

alveolar NO and FEV1 (%pred).

COPD patients with increased FENO exhibit increased alveolar NO levels, which

might be interpreted as a sign of eosinophilic inflammation in the peripheral

airways. However, in the present study, the increased estimated alveolar NO could

be explained by axial diffusion (back-diffusion) from preacinar airways.
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Increased nitrosative stress in COPD airways: validation and measurement in
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Background: Exhaled breath condensate (EBC) can be used to measure levels

of nitrosative stress in the airways of COPD patients. Previous studies of EBC

nitrite (NO2
-) and nitrate (NO3

-) (collectively NOx) levels in COPD patients have

used small sample sizes, and have not validated the methods. We report a study

of EBC NOx measurements in a large group of COPD patients, including method

validation.

Methods: In 103 COPD patients (41 smokers (CS) and 62 ex-smokers) and 20

healthy smokers (HS) FeNO was measured at flow rate 50ml/s and EBC NOx levels

were assayed by the Greiss reaction.

Results: Methodological studies showed full recovery of spiked NOx in EBC,

with no evidence of oral contamination and low intra-assay variability. Current

smoking reduced FeNO levels in COPD patients, but not EBC NOx measurements.

EBC NOx measurements were raised in COPD patients compared to healthy

controls. EBC nitrite was an independent predictor of nitrate (r =0.42, P=0.01).

EBC nitrate was an independent predictor of FeNO (r = 0.4, P=0.001), but there

was no association between EBC nitrite and FeNO.

Conclusion: EBC nitrite and nitrate are raised in COPD patients compared to

controls and not affected by current smoking status unlike FeNO. EBC NOx

measurements appear to be smoking independent biomarkers of COPD.
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potential inflammatory biomarkers in COPD
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Introduction: The use of PTR-APCI (Proton transfer reaction atmospheric pres-
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