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Abstract
Biomarkers for the early prediction of human acute kidney injury (AKI) are clinically
important. Recently, neutrophil gelatinase-associated lipocalin (NGAL) has found to be a
sensitive biomarker for the prediction of human AKI at a very early stage and the
development of AKI after surgery. NGAL is an accurate biosensor to determine kidney
function, previous studies have mentioned that NGAL biomarker has been detected in
patients with renal failure post cardiac surgery, kidney transplants, and septicemia shock.
Therefore the objective of this study is to evaluate the expression of NGAL in serum and
urine sample of patients with predialysis renal failure.We collected 10 samples of patients
predialysis in Saiful Anwar Hospital which were indicated kidney failure. Then NGAL
protein expression was evaluated by SDS PAGE and verified by western blot method. Urea
and creatinine serum were analyzed by spectrophotometer method. The data obtained were
analyzed descriptively. The results showed that in 10 patients with renal failure predialysis
have shown an increase of serum BUN and creatinine above normal. Serum and urine
samples of patients were examined by polyacrylamide gel electrophoresis method by a thick
protein bands at 25 kDa. While the western blot of NGAL showed positive results expressed
by NGAL protein in the samples. In conclusion, the NGAL protein was detected in
predialysis patients.
Keywords: Human Neutrophil gelatinase-associated lipocalin (NGAL), Kidney Failure,
Predialisa, SDS PAGE, Westernblot
1. INTRODUCTION
AKI incidence in humans has been reported to cause complications 1-7% in
hospitalized patients and 1-25% in the intensive care unit1. Over the past 50 years, the
mortality rate of patients with AKI in intensive care unit (ICU) still high at about 50-70%, the
incidence of AKI has increased greatly over time2. The cause of frequent cases of AKI are
ischemic events and toxicity due to sepsis, a blood cancer or immunodeficiency syndrome. In
addition, cases of AKI can also be caused by many conditions, such as reduction in renal
perfusion or intrarenal, poisoning or obstruction (blockage) in the renal tubules,
tubulointerstitial inflammation and edema, or decrease in glomerular filtration capability3.
The recent discovery, translation and validation of neutrophil gelatinase-associated
lipocalin (NGAL), possibly the most promising novel AKI biomarker. Neutrophil gelatinaseassociated lipocalin (NGAL), found in activated neutrophils is a protein belonging to the
lipocalin superfamily that initially an agent which acts as bacteriostatic However, later
pointed out that many cell types, including renal tubules, can produce NGAL in response to
various injuries4. NGAL levels could be increased in some systemic diseases not necessarily
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associated with infective processes, confirming that many other tissues may release NGAL as
an acute-phase factor signaling a condition of sustained injury5.
2. MATERIAL AND METHOD
Screening patients with acute renal failure performed by following the predetermined
standard by the Acute Kidney Injury Network (AKIN) organization ie, acute renal failure
occurs when there is a decline in kidney function (within 48 hours) which seen at the increase
in serum creatinine ≥ 0.3 mg / dL or an increase in the percentage of creatinine ≥ 50%, or
decreased urine output (oliguria indicated that urine <0.5 mL / kg / hr for> 6 hours). The
results of this study, 10 samples of urine and blood of patients were diagnosed as AKI.
Stages of research were the isolation of protein from urine and blood sample using
SDS page method to Monitoring NGAL protein molecular weight. Urine and serum sampel
analyze with Western Blot human NGAL Antibody (Santacrus). Urea and serum creatinine
are measured using spectrophotometry methods. The data obtained were analyzed
descriptively.
3. RESULT AND DISCUSSION
The Mean level of urea and creatinine in 10 patients kidney failure that was 132 mg /
dL and 4.8 mg / dL. Levels of reference values for urea and creatinine examination was 15-21
mg / dL and 0.20-0.80 mg / dL. Creatinine levels in kidney failure stands at> 3 mg / dL so
that the pre hemodialysis patients has shown the occurrence of renal failure.

Figure 1. Results of SDS PAGE electrophoresis blood and urine samples of renal
failure pre-hemodialysis patients. Description: 1: Marker, 2-6: urine, 7-10: Serum
NGAL accumulates in the blood, urine, renal proximal and distal renal tubular
damage6. Electrophoresis results from urine and plasma samples of patients with renal failure
pre-haemodialysis showed some proteins with diffential molecular weights (Figure 1).
Whereas the target molecular weight of NGAL protein in this study was 25 kDa. Neutrophil
gelatinase-associated lipocalin (NGAL) is a 25-kDa protein that is expressed during kidney
damage7. NGAL protein increased 100 times in humans response to renal tubular injury, and
occurs a rapid increase in urine and serum useful as an early biomarker of renal failure 8. So it
is possible ahead of urine NGAL protein can be used as a non-invasive biomarker of AKI.
SDS PAGE sample results and then proceed to test western blot to ensure that the protein
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with a molecular weight of 25 kDa protein NGAL is valid. The results indicate a bond
wasternblot antibodies and antigen derived from serum and urine of patients with AKI
(Figure 2). The results of this study should be continued quantitative testing, one of them
with elisa test so that we can determine the extent to which differences in the expression of
NGAL in urine and serum.
Early detection and treatment of kidney disease can result in preventing kidney
disease progression. Thus, an early biomarker of kidney damage which can identify patients
at an increased risk of disease progression would be helpful in kidney disease diagnosis and
treatment.9 Since creatinine is not a sensitive marker of kidney function and eGFR also has
some limitations, there is a growing need to find an early marker of kidney damage, newer
studies suggest that NGAL has the potential to be an ideal biomarker to detect early kidney
damage in patients at risk.9
It is now widely accepted that NGAL protein is a true acute-phase factor that can be
released by virtually almost every injured tissue, often becoming a marker of disease
severity10. For instance, in subjects with chronic kidney disease, increased serum and urinary
NGAL levels correlate with residual renal function 5 and a single measurement of NGAL after
treatments potentially detrimental to the kidney (e.g. contrast administration, cardiac surgery)
becomes useful in the early prediction of incipient acute kidney injury11,12. In our sampel
patients, we can speculate that, overall, the up-regulation of NGAL belongs to a wide panel
of responses to the systemic inflammation associated with kidney function. As reported for
several other cytokines, kidney failure can induce the release of NGAL, probably as a stress
response13.

Figure 2. Results of Western Blot NGAL protein in the blood and urine samples of renal
failure pre-hemodialysis patients. Description: M: Marker, S2-S4: Serum, U2-U4:
urine.
4. CONCLUSION
The results of this study showed that in patients with renal failure showed an
expression of NGAL in urine and blood samples.
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