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ABSTRACT

Introduction: The objectives of the present research work are to study the biochemical
parameters and levels of protein biomarkers affecting to hypertensive diabetic nephropathy
in the Pakistani population.100 hypertensive nephropathy diabetic patients and 50 age,
sex-matched normal healthy controls were recruited from Sheikh Zayed Hospital, Lahore,
Pakistan.

Methodology: Individuals were equally divided into three different groups, group 1 was
control, group 2 was diabetic hypertensive without nephropathy and group 3 was diabetic
hypertensive with nephropathy. Blood and 24hrs urine were collected and stored for
further analysis. Biochemical parameters related to the hypertensive diabetic nephropathy
and specific proteins markers were analysed by 2-D liquid chromatographic system
followed by mass spectrometric standard referred protocols.

Results: The proteins which showed variation between test and control samples were
identified by MALDI TOF TOF analysis. The biochemical data showed significantly
higher in values of fasting blood sugar, diastolic and systolic blood pressure, total serum
and urinary proteins in the diabetic groups with hypertensive nephropathy as compared to
group 2od without nephropathy and control in group 1.

Conclusion:The levels of proteins act as biomarker like aloumin is highly up-regulated in
diabetic hypertensive with nephropathy group as compared to normal and without
nephropathy patients in the Pakistani population.
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INTRODUCTION

Diabetes mellitus is projected to become one
of the world's main disablers and killers
within the next twenty-five years. Pakistan
will become 4th in number in increasing the
diabetes worldwide. Without primary
prevention, the diabetes epidemic will
continue to grow. As the number of people
with diabetic hypertensive nephropathy
grow world wide, the disease takes an ever-
increasing proportion of national health bare
budgets. Glomerular and tubular damage
resulting

from diabetes occur over several years, and
it is possible that the excretions of
glomerular and tubular proteins antedate the
development of macro-albouminuria and
perhaps even the development of
microalbuminuria and ultimately kidney
failure. The advent of novel, highly sensitive
technologies such as proteomic profiling
may identify urinary proteins associated
with development of diabetic nephropathy
well before any clinically identifiable
alteration in kidney function or urine
albumin excretion occur. Therefore to test
this hypothesis, goals of present research
work conduct a urinary proteomic analysis
for determination and characterization of
protein markers in the local population of
Pakistan. This will certainly contribute in
early detection and perhaps a possible
treatment of this complication in
hypertensive diabetic nephropathy and
kidney failure.

EXPERIMENTAL

The hypertensive nephropathic diabetic
patients and same age, sex-matched normal
healthy controls were recruited from Sheikh
Zayed Hospital, Lahore, Pakistan.
Individuals were equally divided into three
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different groups, group A was control, group
B was diabetic hypertensive  with
nephropathy and group C was diabetic
hypertensive without nephropathy.
Biochemical parameters related to the
hypertensive diabetic nephropathy and
specific proteins markers were analysed by
2-D liquid chromatographic system followed
by mass spectrometric standard referred
protocols. Total proteins and Albumin
excretion rate was estimated by plotting the
standard curve shows in Fig. 1a and b. The
biochemical data showed significantly
elevated levels of the fasting blood sugar,
diastolic and systolic blood pressure, total
serum proteins, total urinary proteins and
albumin excretion rate in the diabetic group
3 with hypertensive nephropathy as shown
in Fig. 2 and Table 1. The other groups
control (group. 1) and group 2 showed the
non significant results in the albumin
excretion rate and blood pressure as shows
in Fig. 2 and Table 1.

PROTEIN PROFILING

SDS-PAGE and 2D Liquid
Chromatography analysis: Figure 3a.
shows the Protein profiling of human urine
analysis by SDS-PAGE analysis in which
albumin is more present in hypertensive
patients as compared to normal in the
commassie staining. The albumin is major
abundant protein present or observed in the
patients urines samples of hypertensive
nephropathy and less was observed in the
normal control and without nephropathy
diabetic patients. Figure 3 b. shows the 2D
liguid chromatographic  analysis and
comparison of the control urine sample with
diabetic sample and shows the elevated
levels of some proteins in diabetic sample
and not much expressed in normal one.
Identification and purification was done by

Vol14, Issue 01, January —June 2019 Page | 3



chromatofocusing followed by reverse phase
analysis and proteins are separated subjected
to further analysis.

ProteoVue and Delta Vue analysis: The
ProteoVue software imports the data from
the 2D liquid chromatography and give the
pl map of the all proteins separated into
various fractions in the Fig 4a. DeltaVue
software compares the both ProteoVVue maps
of control as in red colour and diabetic as in
green colour shows in the Fig 4 b. The
prominent peak shows the presence of
human albumin in the pl range of 6.38-6.68.

MASS SPECTROMETRIC ANALYSIS

Mass Spectrometric (MALDI TOF TOF)
analysis: The fraction selected from the 2 D
analysis was purified and subjected to
further mass spectrometric analysis as
shown in Fig. 5a. The intact mass if the
human albumin which was identified by
MALDI TOF TOF is shown in Fig 5 b.
While the tryptic digest of the human
albumin protein was confirmed by the
MASCOT analysis as shown in the Fig. 5c.

CONCLUSION

It may be concluded by the above research
works as the prevalence of diabetic
hypertensive nephropathy is much more
common as compared to  without
nephropathy in diabetic local population of
Pakistan. Albumin act as protein biomarker
for this disease and the albumin excretion
arte and level of albumin is significantly
higher in these patients as compared to
normal and without nephropathy diabetic
individuals. So there is need to do more
research work in this field and to control the
hypertensive nephropathy in the diabetes
and prevent the kidney failure.
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Table 3 Comparison of physical and bochemdcal paramefers of control with that o diabetic hypertensive nephropathy
patients.
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Data are means + SD. *=p>0.05 (statistically non
significant),**b=p<0.01 (statistically significant),
***=p<0.001

(statistically highly significant) comparison of control
with diabetic baseline. Group 1 is control, group 2, is
without nephropathy diabetic hypertensive and group
3 is with hypertensive nephropathy diabetic
individuals.
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