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Abstract:

Objective: This research work aimed to assess the amounts of combined recognition of urinary mAlb (Urinary
Micro Albumin), a/-MG (a.1-Microglobulin) and NAG (N-acetyl-f-D-glucosaminidase) in timely diagnosis of DN
(Diabetic Nephropathy).

Methodology: Total 94 patients with early diabetic nephropathy who got admission in Mayo Hospital, Lahore
from May 2018 to May 2019, were the participant in DN group. Moreover, total 67 patients suffering from
diabetes who got admission in the similar period were included in the diabetes group and we selected the 64
healthy persons in the control group. We detected the NAG, urinary mAlb and «/-MG of the all 3 groups.
Furthermore, we divided the patients into a satisfactory blood glucose control group & an adverse blood glucose
control group in accordance with the control condition of blood glucose of the patients. We compared the
detection outcome of all the 3 groups and then we statistically analyzed the available information.

Results: The levels of NAG, urinary mAlb and a/-MG of group of DN were much high as compared to the patients
of control and diabetes group. The differences were statistical significance with P value < 0.050. The values of
detection indicator satisfactory blood glucose control group were low as compared to adverse blood glucose
control group. These differences were also statistically significant with P value of < 0.050. The rate of positivity
of the combined detection of levels of NAG, mAlb and a/-MG was 90.20%, which was very high as compared to
of single indicator with P value of < 0.050.

Conclusion: Combined recognition of the NAG, urinary mAlb and «/-MG is much sensitive in the identification
of the initial damages in renal function among the patients suffering from DN.
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INTRODUCTION:

DN is very severe complication of diabetic micro-
angiopathy. The discovery of initial renal damages
is very hard because there are no clear
manifestations in the initial stage and outcomes of
various items remains as normal. Diabetic
nephropathy can be permanent and even progress to
incurable stage if there is occurrence of renal
impairment & persistent proteinuria [1, 2]. So, the
timely identification and delaying the incidence and
the progression of nephropathy are very important
issues in the recent medical research literature [3].
To increase the timely diagnostic preciseness of the
diabetic nephropathy, identification of the relevant
indicators is normally utilized for the assistance in
diagnosis.

This research work examined the levels of combined
recognition of NAG, mAlb and a1-MG in the timely
diagnosis of diabetic nephropathy by evaluating
ninety four patients of DN, seventy six patients of
diabetes and sixty four healthy controls for the
formulation of the treatment scheme in medical
field.

METHODOLOGY:

Total 94 patients with early diabetic nephropathy
who got admission in Mayo Hospital, Lahore from
May 2018 to May 2019 were the participants of DN
group. Total seventy six patients suffering from
diabetes who got admission in similar period were
the participants of diabetes group. All the patients
fulfilled the diagnostic criteria of diabetes in
accordance with the guidelines of WHO [4]. We
excluded the patients suffering from other serious
complications or diseases. We also excluded the
patients under the impact of drugs. In DN group, the
average age of the patients was 50.10 * 5.70 years
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and average course of disease was 7.30 + 2.20 years.
In the diabetes group, forty three were male and
thirty three were female patients with a mean age of
51.30 + 6.10 years and the mean course of the
disease was 7.10 + 2 years. We included the 64
healthy persons in the group of controls. There were
thirty five males and twenty females in the group of
controls with a mean age of 50.20 + 8.90 years.
There was no statistical significant difference in the
seX, age and course of disease between the patients
of all 3 groups.

The ethical committee of the institute gave the
permission to conduct this research work. We took
the written consent from the participants of this
research work. We collected the ten milliliters fresh
urine from every subject and then we carried out the
centrifugation at 3000.0 r/min at a radius of 12.0
centimeters for ten minutes. We also collected three
milliliters blood on the same day and separated the
serum and then detection of the HbAlc level carried
out. We analyzed the urinary mAlb with the
utilization of the ELISA. We used the e=radiation &
scattering turbidimetry for the detection of urinary
al-MG. The determination of the urinary NAG
carried out with the utilization of endpoint method.
SPSS V. 23 was in use for the statistical analysis of
the collected information. We expressed the
calculated data in averages and standard deviations.
Chi square method was in use for the comparison of
the findings in groups. P value of less than 0.050 was
the significant one.

RESULTS:

The levels of NAG, urinary mAlb and a1-MG in the
patients of DN group were much high as compared
to the diabetes and control group showing a
significant difference statistically (P < 0.050; Table-
1).

Table-1: Comparison of mAlb, al-MG and NAG levels between the three groups.

mAlb(mg/L) al-MG(mg/L) NAG(U/L)
Group No
Mean SD Mean SD Mean SD
DN group 94.0 48.540 5.680 16.030 3.640 18.080 0.520
Diabetes group 76.0 9.720 5.030 7.670 2.210 10.230 1.080
Control group 64.0 5.690 4.930 3.430 2.750 9.410 0.770
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Comparison of Three Groups
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The discovery of HbAlc showed that ninety seven patients were present with satisfactory control of the blood
glucose and seventy three patients with adverse control. The levels of HbAlc, NAG, mAIb & a1-MG of the group
with adverse blood glucose control were high as compared to the levels in satisfactory control group with
significant differences statistically (Table-2). The rate of positivity of the identification depending on NAG,
urinary mAlb and al1-MG was much high as compared to the positive rate on the base of single indicator with

significant differences statistically (P < 0.050)

Table-11: Comparison of levels of indicators between groups with different blood glucose control.

0,
No HbAIC (%)

mAlb(mg/L)

al-MG(mg/L) NAG(U/L)

Group Mean SD

Mean

SD Mean SD Mean SD

Favorable blood
glucose control

group

97.0 | 6.220 0.560

10.140

5.300 4.580 2.130 11.090 | 1.020

Poor blood glucose

73.0
control group

14.070 1.730

45.110

9.220 18.140 | 3.370 | 20.140 | 2.680
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DISCUSSION:

According to the reports, the rate of prevalence of
DN is 10.0% in patients who are suffering from DM
for greater than 5 years and 20.0% to 30.0% in the
patients who are suffering from this disease for more
than ten years [5]. In initial DN stage, the

D Mean

Mean

SD

SD

al-MG(mg/L) NAG(U/L)

B Poor blood glucose control group

components of decreased negative charge on
glomerular membrane and enhanced filtration pores
diameter on glomerular filtration membrane rises
the excretion proteins volumes with reasonable
molecular weight [6]. The presentation of the
albuminuria and enhanced albuminuria level has
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association with the extension of damage to
glomeruli [7, 8].

Lymphocytes and liver synthesized the al-MG
which is a type of glycoprotein. The a1-MG having
a molecular weight of 3.30 kD can pass from the
glomeruli easily and 99.0% among them is
metabolized & reabsorbed by the renal tubules.
When there is failure in the reabsorption function of
the renal tubules, there will be increase in the
volume al-MG [9, 10]. In the initial DN stage,
tubular epithelial cells of kidneys fail to act as
hinderer because there is damage in its structural
integrity because of ischemia, toxic substances and
inflammation which results in the failure of the
reabsorption function, which lead to the significant
rise in the excretion volume [11]. The results of this
research work stated that excretion volume of al-
MG of the patients with early stage of DN was much
high as compared to diabetes and control group
describing the damage of renal tubules in the initial
stage of diabetic retinopathy. NAG as a type of
hydrolase has extensive distribution in organs. NAG
level with a molecular weight of 130000 is very hard
to be filtered with the help of glomeruli. But when
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there is damage in the convoluted tubules of
kidneys, a large amount of NAG is release of the
lysosome, resulting to the clear rise in the level of
NAG in urine [12, 13]. So it can be demonstrated
that we can regard the NAG as sensitive indicators
for damage of tubules [14].

In the initial stage of the diabetic nephropathy, the
rise in the pressure of glomeruli filtration, the
decrease of the negative charges on the filtration
membrane & alterations of the filtration of proteins,
lysosome’s activation and enhancement in the
urinary NAG [15, 16]. In this research work, the
levels of NAG, mAlb & a1-MG were detected in the
patients of satisfactory blood glucose control and
adverse blood glucose control group. The findings
showed that levels of 3 indicators of latter group
were high as compared to former group. Table-3
shows that the rate of positivity of the combined
detection of all these 3 indicators was 90.40%,
which was present with much difference with the
rate of positivity with single indicator. So the
combined detection of the multiple 3 indicators is
much superior to the identification of the only single
indicator.

Table-111: Comparison of positive rates of detection based on single & multiple indicators in the DN group.

Indicators Cases Rate of detection

mAlb 64.0 68.10
al-MG 59.0 62.80
NAG 67.0 71.30
mAlb+al-MG+NAG 85.0 90.40

Rates of Detection : Single & Multiple Indicators
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CONCLUSION:

The levels of NAG, urinary mAlb and al-MG are
very sensitive indicators for the timely identification
of diabetic nephropathy. Combined identification of
3 indicators before the occurrence of proteinuria in
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the patients of DN can improve the rate of positivity
in the diagnosis of DN is very advantageous in the
timely identification of the renal injury. The levels
of these three indicators can be in use for the
discovery of the severity and early treatment impact.
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