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Abstract

Nowadays, acute kidney injury (AKI) becomes one of the public health problems in
Thailand. AKI is a type of kidney failure that affects kidneys’ functions, e.g., the
removal of waste products from blood and the balance of electrolyte and body’s fluid.
Current diagnosis of AKI relies on the measurement of biomarkers. One of the best AKI
biomarkers is Neutrophil gelatinase associated lipocalin (NGAL) because of its
sensitivity and specificity. NGAL is easily detected in the blood and urine soon after the
kidney injury. Moreover, NGAL concentration has been shown to increase within 2
hours after renal injury. An alternative method to measure NGAL is immunoassay.
Immunoassay can be performed on several platforms such as enzyme-linked
immunosorbent assay (ELISA), ARCHITECT (Abbott Diagnostic), Triage (Alere’s
device) and lateral flow chromatographic immunoassay (LFIA). Previously, colloidal
gold was used as a label to detect NGAL. Unfortunately, the color intensity of the gold
label was too pale, making the result interpretation by naked eye impossible. Then,
carbon nanoparticles were used as labels in LFIA for the diagnosis of AKI.
Unfortunately, the color intensity of the carbon label was too pale, making the result
interpretation by naked eye impossible as well. In this study, the cause of low intensity
test line was investigated by checking the label performance and antibody activity. The
performance of the carbon nanoparticles, as labels, was assessed using a dot blot assay.
There were two types of NGAL antibodies used in this study. The first antibody was the
monoclonal anti-NGAL antibody at its optimal concentration of 350 pg/ml. The second
which had higher activity and was used in the previous study was human lipocalin2
NGAL biotinylated antibody at the recommended concentration of 1 pg/ml. To test this
platform, the concentrations of NGAL protein in phosphate buffer saline (PBS) were
varied between 50 — 1000 ng/ml and spotted onto a nitrocellulose membrane. The
remaining non-specific sites on the membrane were blocked by immersing the
membrane into 5% (w/v) BSA solution. After that, the PBS solution containing
antibody specific to NGAL was allowed to flow through the nitrocellulose membrane in
which NGAL proteins were previously spotted. No spot was visible on the membrane,
indicating that the flow through method was not successful. An alternative was to add
the antibody-carbon conjugate solution directly to the protein spots, This method gave
much clearer results. However, the intensities of the NGAL-antibody spots were not



111

sufficiently high to indicate the binding of the antibody-protein. In the same way, the
results of human lipocalin2 NGAL biotinylated antibody testing cannot indicate the
presence of different concentrations of NGAL protein either which was shown in terms
of the color intensity of each spot. Increasing the concentration of the carbon conjugate
and the antibody did not show the detection of NGAL protein either. Thus, the dot blot
format and the carbon nanopaticles are not suitable for the detection of NGAL protein
in a nitrocellulose membrane platform.
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