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ABSTRACT

Oxidative stress and airway inflammation are responsible for the disease
progession of chronic obstructive pulmonary disease (COPD), causing increased
bronchial hyperresponsiveness, destruction of airway epithelial cells and impaired
function of anti-proteases. Hydrogen peroxide (H20O;) is one of the reactive oxygen
species (ROS) that serves as a key regulator for many oxidative stress-related states.
Because of its short-lived time and instability, rapid detection must be facilitated via
increased sensitivity in testing methods. The aim of this study was to develop an

amperometric sensor (AS) technique for measurement of urinary and tracheal



aspiratal H,O, concentrations of COPD patients when will be compared to the
standard colorimetric method. Limit of detection, repeatability, measurement range of
electrode and interfering substances were investigated. H,O, concentrations were
measured in urine and tracheal aspirate samples obtained from the COPD patients (n
= 10) by using the AS technique and ferrous ion oxidation xylenol orange (FOX)
assay. As results, the response current signals of the AS technique were linear in the
ranges of 60-360 uM H,O, and the detection limit was 60 puM H,O,. High
concentrations of ascorbic acid (30 - 60 ug/ml) and uric acid (0.05 - 0.25 mg/ml)
reduced the current signals; on the contrary, creatinine (0.5 - 2.0 mg/ml) increased the
current signals. Protein contamination in the ranges from 0.05 — 0.20 mg/ml did not
affect the signals of measurement. The stability of electrode was approximately seven
times of reused.

Urinary H,O; concentrations of healthy volunteers detected by FOX assay
(80.15 £ 3.24 uM) were slightly lower than those detected by the AS technique (88.20
+4.10 uM) (p = 0.031). However, urinary H,O, concentrations of the COPD patients
detected by the FOX assay (97.85 = 4.13 uM) and the AS technique (99.67 + 3.44
uM) were comparable (p = 0.548). Considerably, the urinary H,O, concentrations
were higher in the volunteers than in the CODP patients (p< 0.05) when assays with
the two different methods. In addition, the urinary H,O;, concentrations assayed by
the two methods were well correlated (r* = 0.565, correlation coefficient = 0.641) and
insignificantly different (p = 0.268).

Tracheal aspiratal H,O, concentrations of the COPD patients detected by

FOX assay (32.38 + 2.564 uM) and AS technique (35.79 + 2.43 uM) was not



vi

significantly different between these two methods (p = 0.226). Overall, the hydrogen
peroxide concentrations assayed by AS technique were consistent with the ones
assayed by FOX method.

In conclusion, AS technique is a rapid, convenient method for measurement of
hydrogen peroxide concentrations in clinical specimens. The results are consistent
with those detected by the chemical FOX method. Advantages of the AS technique

are home-made, simple, versatile and portable.
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