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ABSTRACT

Objective: The present project was planned to study effect of Glycation in diabetic complications.

Study Design: Correlational and experimental study

Place and Duration of Study: This study was conducted at the DHQ Faisalabad and Allied hospital Faisalabad
from March 2018 to April 2019.

Materials and Methods: A total 100 patients were taken. They were grouped in 5, each having 20 patients. These
groups were according to the complications, normal and normal diabetics. Blood samples of diabetic patients with
and without complication were collected from D.H.Q and Allied Hospital Faisalabad. The information included age,
sex, and duration, family history of diabetics, treatment status and diabetic control in relation to complications.
(Neuropathy, nephropathy, foot ulcer, retinopathy) were taken by using a self-designed Performa. Specific
techniques of spectrophotometer and software were used to analyze all the collected samples. The biochemical
parameters were protein estimation, glucose estimation, determination of level of Glycation, determination of
protein marker by SDS_PAGE analysis.

Results: We have found levels of glucose, protein and Glycation for both normal and diabetic patients. Correlational
analysis between glucose, and Glycation level showed positive outcomes r=0.4199 for normal subjects and r=0.242
for glycated. Analysis between protein and Glycation level for normal individuals was r=0.4977.After SDS-PAGE
Analysis of diabetic patient's blood with complications and without complications and normal revealed a difference
of migrating bands with molecular weights between 20 and 30. One faster migrating band was missing in diabetic
patients with Ischemic heart disease and two bands were of less intensity in with neuropathy and foot ulcer of age 64
years. While the diabetic patients without complications and normal showed no missing band. So, our results show
that some protein is missing in diabetic complications.

Conclusion: Our results suggest that increased level of Glycation participate in long term complications.
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INTRODUCTION

Diabetes mellitus is a syndrome characterized via
persistent hyperglycemia this is because of relative overdue complications results in reduces existence
insulin deficiency, or resistance or both. expectancy and extensive uptake of heath resources.

It impacts extra than 30 million humans international.
Diabetes is generally irreversible and, even though
sufferers will have a reasonably everyday lifestyle, its
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contributes to diabetic neuropathy. Diseases result in
lessens life expectancy and considerable uptake of
health resources’. Almost 366 million people
worldwide have diabetes and till 2030 it will affect 522
million people worldwide (Guariguata et al. 2011).
WHO ranked Pakistan at 7th on diabetes prevalence
list. Recent view on the occurrence has shown that
about more than 4.7 million people suffering from
diabetes.?

The continual hyperglycemia of diabetes is related to
long time damage; disorder and failure of numerous
organs, in particular the eyes, kidney, nerves, coronary
heart and blood vessels, numerous pathogenic methods
are concerned in the improvement of diabetes. These
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variety from autoimmune destruction of § cells of the
pancreas with consequent insulin deficiency to
abnormalities the bring about resistance to insulin
movement.

Diabetes can commonly be recognized on the idea of
fasting or random blood glucose size. The GTT should
be reserved for border line cases simplest. The main
aim of diabetes management is to achieve the normal
glycemic state long follow-up studied have shown good
glucose control may prevent or delay the manifestation
of complication, despite the long duration of the
disease.

Erythrocytes are freely permeable to glucose. In cell,
glucose attaches to the free ends of amino acids of
hemoglobin molecules and this process called non-
enzymatic glycation, caused glycosylated hemoglobin
to be formed directly proportional to the blood glucose
concentration. As the average erythrocyte life span is
about 120 days, glycosylated hemoglobin levels give
information on the mean average blood glucose level
over the past 2 to 3 months. Glycosylation of serum
proteins, mainly albumin, has also been used in diabetes
monitoring. The half-life of albumin is 2 to 3 weeks and
degree of albumin glycosylation hence provides an
index of glycemia over a shorter period of time
glycosylation of hemoglobin. One of the most widely
used measurements of glycosylated serum proteins is
fructosamine assay.*

The method of glycation has noteworthy impact on
structures and functions of proteins. The analysis of
proteins has always been a critical part of medical
research and molecular prognosis. Proteins circulating
in human blood are easily accessible and may examine
at once to produce diagnostic data on disorder repute in
sufferers®. Molecular weight determination of plasma
from normal subjects in assessment from diabetic
patients may additionally monitor huge and biologically
essential difference in those proteins.

The main objective of the research was to increase a
relationship between the blood glucose stage and
plasma proteins glycation and protein awareness with
diabetic complications like neuropathy, nephropathy,
foot ulcer, and retinopathy.

MATERIALS AND METHODS

The main objective of the project was to develop a
relationship between the blood glucose level and
plasma proteins glycation and protein concentration
with  diabetic complications like  neuropathy,
nephropathy, foot ulcer, and retinopathy. To check the
protein profile SDS_PAGE analysis was done. A total
100 patients were taken. They were grouped in 5, each
having 20 patients. These groups were according to the
complications, normal and normal diabetics. Blood
samples of diabetic patients who were clinically
diagnosed by physician were collected from D.H.Q.
hospital Faisalabad and Allied Hospital Faisalabad.

Blood of diabetics without complications and non-
diabetics were also collected from above mentioned
hospitals. 5 ml of blood sample from each of 100
patients were collected by using sterilize disposable
syringes by venopuncture. The blood is transferred into
tubes containing the anticoagulant like EDTA or
heparin. These samples containing anticoagulants
mixed gently by tapping then centrifuge at 3000 rpm.
Plasma frictions were collected by using micro pipette,
and then these samples were collected into autoclaved
Eppendorf tubes and stored at -20 degree centigrade.

In this study we included socioeconomic and
biochemical parameters. Basic informations of patients
were collected by using a typical Performa containing
all the information and history of patients. These
informations included age, sex, and duration, family
history of diabetics, treatment status and diabetic
control in relation to complications. (Neuropathy,
nephropathy, foot ulcer, and retinopathy).Specific
techniques of spectrophotometer and software were
used to analyze all the collected samples. The
biochemical parameters were protein estimation,
glucose estimation, determination of level of Glycation,
determination of protein marker by SDS PAGE
analysis.

RESULTS

SDS-Page Analysis of plasma of diabetic patients with
complications showed bands of less intensity in
neuropathy, foot ulcer and retinopathy and a missing
band in nephropathy.

In normal subjects, the glycation level ranged between
0.024 mole/mole of protein to 0.30 mole / mole of
protein.

Correlation between Glycation level and Glucose for
Normal Subjects r=0.4199
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Figure No.1: correlation between glycation level and
glucose for normal

The value of glycation level in diabetes patients ranged
from 0.032 mole/mole to 1.96 mole/mole of protein.
Glucose level in normal range from 83 mg/dl to 140
mg/dl. The glucose level in diabetics ranged from 133



Med. Forum, Vol. 31, No. 10

163 October, 2020

mg/dl to 283 mg/dl as in normal but their glucose level
will be monitored during disease. These changes in
glucose levels clearly indicates that glycation in
diabetic patients increases the blood glucose level. The
protein concentration in normal ranged from 6g/100 ml
to 149/100 ml. Protein concentration in diabetics was
59/100 ml to 14g/ 100 ml. Correlation between
glycation level and glucose in normal subjects showed a
positive correlation (r= 0.4199), as shown in figure 3.
Using the standard curve and the r intercept the
dilutions for the obtained glucose samples were
prepared in order to perform SDS-PAGE.

Correlation between Glycation level and Protein for Normal
1=04977
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Figure No.2: Correlation between Glycation level
and protein for normal

Correlation between Glycation and Glucose in diabetic patients
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Figure No.3: correlation between glycation and
glucose in diabetic patients

Considering the correlation between glycation level and
proteins in normal subjects showed a positive
correlation (r= 0.4977), as shown in figure. Using the
standard curve and the r intercept the dilutions for the
obtained protein samples were prepared in order to
perform SDS-PAGE for the determination of molecular
weight. Correlation between diabetes and glucose in
diabetic patients also showed a positive result (r=
0.242).The standard curve was plotted by calculating

the RF values of each standard protein against the log
10 of its molecular weight (Figure). The molecular
weight of the unknown polypeptide or protein was
determined by finding its RF value on the standard
curve and reading the log10 molecular weight from the
ordinate. The anti-log of this number was the molecular
weight of the protein. Low (6,500 to 66,000) and High
molecular weight protein markers (25000-127000
Daltons) from Sigma Chemicals and from life
Technologies were used in this study.
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Figure No.4: Analysis

After SDS-PAGE Analysis of diabetic patient's blood
with complications and without complications and
normal revealed a difference of migrating bands with
molecular weights between 20 and 30. One faster
migrating band was missing in diabetic patients with
Ischemic heart disease and two bands were of less
intensity in with neuropathy and foot ulcer of age 64
years. While the diabetic patients without complications
and normal showed no missing band. So, our results
show that some protein is missing in diabetic
complications.

1 2 3 4 5 6 7

Lane 1: Protein marker; Lane 2: Diabetic with nephropathy
Lane 3: diabetic with neuropathy; Lane4: Normal

Lane 5: Diabetic ischemic heart disease

Lane 6: Diabetic with foot ulcer;

Lane 7: Neuropathy with foot ulcer
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Lane 1: protein marker
Lane 2: diabetic with complications
Lane 3: normal

DISCUSSION

The present study was designed to study non-
enzymatic glycation which is one of the primary
modification factors that contribute to various
alterations of intrinsic protein structure and functions.’
Blood is a complex mixture of different biological
molecules including proteins. The analysis of proteins
has always been an important part of medical research
and molecular diagnosis. Proteins circulating in human
blood are readily accessible and can analyze directly to
produce diagnostic information on disease status in
patients®. So blood sample was taken from diabetic and
non-diabetic patients. To study the status of glycation in
controlled and diabetic patients was the first objective
of the study. For it level of glycation was measured for
further proceedings, result showed glycation level
ranged from 0.047 mole/mole of protein to 0.448
mole/mole of protein. The value of glycation level in
diabetes patients ranged from 0.032 mole/mole to 1.96
mole/mole of protein.® The results can be compared
with” who checked the glycation level from 0.2 mole /
mole to 1.13 mole/mole of protein. Our results can be
compared with who reported the increase level of
glycosylated proteins in diabetics as compared to
normal subjects®. Glucose level in normal range from
83 mg/dl to 140 mg/dl. Our results can be compared
with® who reported glucose range from 45mg to 130
mg/dl in normal. The protein concentration in normal
ranged from 6g/100 ml to 14g/100 ml. Results can be
compared with’®, who reported 6.5 g/100ml to
7.559/100ml.Protein concentration in diabetics was
5¢/100 ml to 14g/ 100 ml. Our results can be compared
with'* who reported that protein level of diabetic
patients was mostly like normal healthy persons. Our
results are not compared to'? who reported that
malnutrition caused low proteins level as 3.5 g/100ml.
Correlation between glycation level and glucose in
normal subjects showed a positive correlation (r=
0.4199), Glycation level and protein in normal subjects

also showed a positive correlation (r=0.4977%).
Correlation between glycation level and glucose in
patients of diabetes showed a positive correlation.(r=
0.242*). After SDS-PAGE Analysis of diabetic
patient's blood with complications and without
complications and normal revealed a difference of
migrating bands with molecular weights between 20
and 30. One faster migrating band was missing in
diabetic patients with Ischemic heart disease and two
bands were of less intensity in with neuropathy and foot
ulcer of age 64 years. While the diabetic patients
without complications and normal showed no missing
band. So, our results show that some protein is missing
in diabetic complications. Our results can be compared
with™®, who observed the fast migrating bands of
molecular weights between 20 and 40kDa in normal
subjects but not in diabetic patients. This difference of
range of molecular weights may be due to age
difference. Increase mol.wts of human proteins for
diabetic subjects is also revealed through the work of**.
The difference in molecular weights of protein among
diabetic and non-diabetic is due to complications.

CONCLUSION

Diabetes mellitus is a disease caused by either insulin
deficiency or nonfunctioning of hormone insulin. The
insulin deficiency results in prolonged exposure to
hyperglycemia which is primary factor for diabetic
complication. Therefore, present project was planned to
analyze relationship between protein concentration and
Glycation and diabetic complications. Hence our results
suggest that increased level of Glycation participate in
long term complications.
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