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Abstract:
Diabetic nephropathy in insulin dependent patients is believed to be characterized by glucose-induced inhibition of
matrix-disrupting enzymes to contribute to matrix deposition.
Objective: The study aimed to explore renal tubular proteins that can detect an early stage of renal involvement in
diabetes.
Study design: A Prospective Study.
Place and Duration: In the Nephrology department of Chandka Medical College Hospital Larkana for one year
duration from July 2017 to July 2018.
Methods: The study included 42 female patients aged between 40 and 60 years with long-term diabetes and 27 male
patients with insulin (18-20 units). Electrophoretic patterns of 24-hour urine proteins in diabetic patients were
examined in 10% SDS gradient polyacrylamide gel electrophoresis. We estimated 24 hours urine protein from
patients.
Results: The electrophoretic profile showed a proteinuria status (both high molecular weight and low molecular
weight). In the urine samples, proteins with a molecular weight of 120-28 K have appeared. In normal subjects, the
urinary protein range is 37-72 Kda. Among these, common proteins and control urine samples observed in patients
were protein 27 molecular weight (alpha 1 microglobulin) and 42 Kda (acid glycoprotein). Gross volume
(concentration) and density of these 2 proteins were observed in the urine samples of the patients.
Conclusion: Electrophoresis technique may exclude or detect tubular-interstitial nephropathies in early stages of
renal complications, as in diabetes mellitus.
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INTRODUCTION:
Diabetic nephropathy is characterized by the
accumulation of mesangial matrix. It is believed that
glucose-induced matrix-degrading enzymes, such as
collagenases, are believed to contribute to matrix
accumulation [1-3]. In addition, inhibition of glucosedependent MMP-2 (matrix metalloprotease) activity
was completely blocked by neutralization of the
transformed growth factor (TGF) -beta. Detection of
renal tubular proteins and enzymes in urine showed a
tubular compromise leading to renal complications of
diabetes [3-6]. Serum and urine markers of diabetic
nephropathy (both glomerular and tubular) play an
important role in the early detection of kidney
damage (Hong and China 1998). Glomerular and
tubular markers include (1) glomerular ---transferrin, fibronectin, immunoglobulin G, TammHorsfall protein, and other components of the
glomerular extracellular matrix; and (2) low
molecular weight tubular proteins (beta 2
microglobulin, protein, retinol, alpha 1 microglobulin
and alpha-1 acid glycoprotein binding) [7]. It has
been found that albumin serves as "tubular" markers,
"glomerular" and alpha 1-microglobulin, measured
by turbidimetry. Pathological changes in sodium
dodecyl sulfate gel electrophoresis models in urine
(SDS PAGE) usually precede the onset of any sign of
renal involvement in diabetes8. The typical urine
protein spectrum contains immunoglobulin G,
Tamm-Horsfall protein, transferrin, albumin, beta 2microglobulin (beta 2m), immunoglobulin light
chains, retinol binding protein and alpha 1microglobulin (alpha 1m). Low molecular weight
proteinuria shows the characteristics of early stages
of Balkan terminal nephropathy in diabetic patients.
The experimental study showed that proteinuria in
the newborn, young and adult rats is tubular, mostly
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composed of low molecular weight species9. In
contrast, late and old adult rats had a mixed
glomerular structure with increased release of
albumin, IgG and transferrin, as in other high
molecular weight proteins.
MATERIALS AND METHODS:
This Prospective Study was held in the Nephrology
department of Chandka Medical College Hospital,
Larkana for one year duration from July 2017 to July
2018.
The study included 42 female patients and 27 men
receiving insulin (18-20 units), age range 40-60
years, and long-term diabetic patients. 10 male and
10 female subjects of the same age without a history
of diabetes were accepted as normal control.
Electrophoretic patterns of 24-hour urine proteins in
diabetic patients were examined in 10% SDS gradient
polyacrylamide gel electrophoresis. Densitometric
measurements were used to characterize patients'
protein breakthrough patterns. The 24-hour urine
protein was estimated using standard kit method.
RESULTS:
Mean age of men and women with chronic diabetes
and 24-hour urine protein and blood sugar were
given. The mean age of male patients with chronic
diabetes was 49.06 years and female patients were
52.89 years. Urine protein levels were 0.84 and 0.81
g / 24 h urine samples in male and female patients.
The urine protein level of normal male and female
subjects was 0.16 and 0.17 g / 24 h urine samples,
respectively. When urine protein levels of male and
female patients were compared with normal male and
female controls, a significant difference was observed
(P <0.001).
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Table No 01: Mean age and 24hrs urinary protein of males and females with chronic diabetes.
Values showed as Mean±SD
Male Patients
Female Patients
Normal Male Normal Female
(29)
(42)
(10)
(10)
Parameters
Mean
±SD
Mean
±SD
Mean
±SD
Mean
±SD
Age
49.06
11.83
52.89
9.04
44.9
9.1
50.28
10.8
Urinary Protein
0.84
0.5**
0.81
0.65**
0.16
0.12
0.17
0.56
(gm/24hr urine)
Blood Sugar (mg/dl)
249
36.42**
259
40.42**
140
28.2
145
25.2
**
P>0.001 = Difference is highly significant.
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Blood glucose levels were 249 mg / dl and 259 mg / dl in male and female patients, respectively. Blood glucose
levels of normal male and female subjects were 140.0 and 150.0 mg / dl, respectively. When the blood glucose
levels of male and female patients were compared with the control subjects of normal male and female patients, a
very significant difference was observed (P <0.001). The electrophoretic profile of patients in both sexes showed
proteins in the range of 0.004 to 0.274, with a molecular weight of 26.00 KDa to 120 KDa. In a normal subject, the
protein has a molecular weight of 37.00 to 71.99 KDa in the range of 0.109 to 0.585 (data not shown).

Table No 02: Average raw volume and density of patients and normal control subjects
Parameters

Male patients (29)

Female Patients (42)

Normal Male (10)

Normal Female (10)

Average raw vol of AGP

5020.42

5979.68

162.65

160.66

Average density of AGP

0.00809

0.00664

0.25466

0.2657

Average raw vol of AIM

6741.8

6078.1

69.57

65.88

Average density of AIM

0.00428

0.00525

0.99425

0.9247
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AVERAGE RAW VOLUME AND DENSITY
Normal Female (10)

160.66

65.88

Normal Male (10)

162.65

69.57

Female Patients (42)
Male patients (29)

5979.68
5020.42

Average raw vol of AGP

6078.1
6741.8

Average raw vol of AIM

The most common proteins in patients and in normal subjects were alpha 1 acid glycoproteins and alpha 1
microglobulin, and the concentration and concentration of alpha1-acid glycoprotein and alpha 1 microglobulin were
increased and compared with normal subjects.
DISCUSSION:
Urine protein patterns were found to be useful in
predicting the high risk group for diabetic
nephropathy in the preclinical stage. The protein
model also distinguishes between nephropic
glomerular or tubular origin types. It is also useful for
clinicians to know the risk stage and prognosis of
diabetic nephropathy. In both sexes, 24-hour urinary
protein level was calculated in patients with chronic
diabetes [10]. It was observed that urine protein
levels of male and female patients were compared
with normal male and female controls (P <0.001).
One study looked at additional proteins in the urine
samples of patients with diabetes. The study showed
that these proteins could be used as a marker for
specific and definitive clinical analysis of diabetic
nephropathy. It has been reported that proteinuria
pattern may reflect tubular damage as well as
hyperfiltration in the diabetic patient group. The
electrophoretic profile of patients in both sexes
showed proteins with a molecular weight of 26.00
KDa to 120 KDa [11,12]. In a normal subject the
protein has a molecular weight of 37.00 to 71.99
KDa. The profile showed that in chronic diabetes,
there was a proteinuria (both high molecular weight
and low molecular weight) that could lead to the
excretion of protein that would not normally appear
in the normal protein [13]. The results support the
idea that diabetic nephropathy may involve both
glomerular and tubular dysfunction at an early stage.
However, the precise and prognostic significance of
the information provided by SDS PAGE analysis is
uncertain. On the other hand, the findings of a study
show the low molecular weight proteinuria of early
stages of nephrology. The gross volume
(concentration) and the concentration of alpha 1

www.iajps.com

glycoprotein and alpha 1 microglobulin were
recorded in normal men, women and subjects. Gross
volume (concentration) and alpha1 glycoprotein and
alpha 1 microglobulin concentration were higher in
patients than normal subjects [14]. A group of
workers compared AGP levels in healthy and normal
subjects and observed a high level of AGP in patients
compared to normal subjects [15]. Their study shows
that high levels of alpha-1 acid glycoprotein have
tissue damage.
CONCLUSION:
It is therefore recommended to replace the traditional
urine assay with the quantitative determination of
urine proteins (SDS-PAGE). This proposed strategy
may
exclude
or
detect
tubular-interstitial
nephropathies in previous renal complications as in
diabetes mellitus.

REFERENCES:
1. Liao, Wei-Ju, Heng Lin, Ching-Feng Cheng,
Shuk-Man Ka, Ann Chen, and Ruey-Bing Yang.
"SCUBE1-enhanced bone morphogenetic protein
signaling protects against renal ischemiareperfusion injury." Biochimica et Biophysica
Acta (BBA)-Molecular Basis of Disease 1865,
no. 2 (2019): 329-338.
2. Sánchez, Daiana S., Lilian K. Fischer Sigel,
Pablo J. Azurmendi, Sandra G. Vlachovsky,
Elisabet M. Oddo, Inés Armando, Fernando R.
Ibarra, and Claudia Silberstein. "Estradiol
stimulates cell proliferation via classic estrogen
receptor-alpha and G protein-coupled estrogen
receptor-1 in human renal tubular epithelial cell

Page 6949

IAJPS 2019, 06 (03), 6946-6950

3.

4.

5.

6.

7.

8.

9.

primary cultures." Biochemical and Biophysical
Research Communications(2019).
Takenaka, Tsuneo, Hiroyuki Kobori, Takashi
Miyazaki, Hiromichi Suzuki, Akira Nishiyama,
Naohito Ishii, Maho Yamashita, and Matsuhiko
Hayashi. "Klotho protein supplementation
reduces blood pressure and renal hypertrophy in
db/db mice, a model of type 2 diabetes." Acta
Physiologica (2019): e13190.
Chen, Mei-Fen, Shorong-ShiiLiou, Shung-Te
Kao, and I-Min Liu. "Erianin protects against
high glucose-induced oxidative injury in renal
tubular epithelial cells." Food and Chemical
Toxicology (2019).
Morace, I., Pilz, R., Federico, G., Jennemann, R.,
Krunic, D., Nordström, V., von Gerichten, J.,
Marsching, C., Schießl, I.M., Müthing, J. and
Wunder, C., 2019. Renal globotriaosylceramide
facilitates tubular albumin absorption and its
inhibition protects against acute kidney
injury. Kidney International.
Jia, Yijie, Zongji Zheng, Yanlin Yang, Meina
Zou, Jimin Li, Ling Wang, Meiping Guan, and
YaomingXue.
"MiR‐4756
promotes
albumin‐induced renal tubular epithelial cell
epithelial‐to‐mesenchymal
transition
and
endoplasmic reticulum stress via targeting
Sestrin2." Journal of cellular physiology 234, no.
3 (2019): 2905-2915.
Chou, Xin, Fan Ding, Xiaoyan Zhang, Xiaoqiang
Ding, Hui Gao, and Qing Wu. "Sirtuin-1
ameliorates cadmium-induced endoplasmic
reticulum stress and pyroptosis through XBP-1s
deacetylation in human renal tubular epithelial
cells." Archives of toxicology (2019): 1-22.
Eirin, Alfonso, Xiang‐Yang Zhu, John R.
Woollard, Hui Tang, Surendra Dasari, Amir
Lerman, and Lilach O. Lerman. "Metabolic
Syndrome Interferes with Packaging of Proteins
within Porcine Mesenchymal Stem Cell‐Derived
Extracellular Vesicles." Stem cells translational
medicine (2019).
Kim, Seung Jung, Soon Kil Kwon, Hye-Young
Kim, Sun Moon Kim, Jang-Whan Bae, and
Joong-Kook Choi. "DPP-4 inhibition enhanced

www.iajps.com

Satyjeet et al

10.

11.

12.

13.

14.

15.

ISSN 2349-7750

renal tubular and myocardial GLP-1 receptor
expression decreased in CKD with myocardial
infarction." BMC nephrology 20, no. 1 (2019):
75.
Lo, Sorena, Lee Ann MacMillan-Crow, and
Nirmala Parajuli. "Renal cold storage followed
by transplantation impairs proteasome function
and
mitochondrial
protein
homeostasis." American journal of physiology.
Renal physiology 316, no. 1 (2019): F42.
Mo, Jung-Soon, Dabin Choi, Yu-Ran Han,
Nambin Kim, and Han-Sol Jeong. "Morin has
protective potential against ER stress induced
apoptosis in renal proximal tubular HK-2
cells." Biomedicine & Pharmacotherapy 112
(2019): 108659.
Li, M., H. Zhou, J. Di, M. Yang, and F. Jia. "ILK
participates in renal interstitial fibrosis by
altering the phenotype of renal tubular epithelial
cells via TGF-β1/smad pathway." European
review for medical and pharmacological
sciences 23, no. 1 (2019): 289-296.
Garagliano, Joseph M., Akemi Katsurada,
Kayoko Miyata, Andrei V. Derbenev, Andrea
Zsombok, L. Gabriel Navar, and RyousukeSatou.
"Advanced Glycation End Products Stimulate
Angiotensinogen Production in Renal Proximal
Tubular Cells." The American journal of the
medical sciences357, no. 1 (2019): 57-66.
Palanisamy, Kalaiselvi, Tsung‐Hsun Tsai,
Tung‐Min Yu, Kuo‐Ting Sun, Shao‐Hua Yu,
Feng‐Yen Lin, I‐Kuan Wang, and Chi‐Yuan Li.
"RNA‐binding protein, human antigen R
regulates hypoxia‐induced autophagy by
targeting ATG7/ATG16L1 expressions and
autophagosome formation." Journal of cellular
physiology 234, no. 5 (2019): 7448-7458.
Savira, F., Magaye, R., Hua, Y., Liew, D., Kaye,
D., Marwick, T. and Wang, B.H., 2019.
Molecular mechanisms of protein-bound uremic
toxin-mediated cardiac, renal and vascular
effects: underpinning intracellular targets for
cardiorenal
syndrome
therapy. Toxicology
Letters.

Page 6950

