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ABSTRACT 

Background: The 80% of patients with diabetes mellitus die a thrombotic death. A blood clot 

(thrombus) developed in the circulatory system can cause vascular blockage leading to serious 

consequences including death. 

Objectives: To estimate the serum protein study and DNA pattern in normal individual and 

diabetic patients by using following parameters, Protein profiling SDS PAGE (sodium dodecayl 

sulphate poly acryl amide gel electrophoresis),DNA study,PCR (polymerase chain 

reaction),RFLP (Restriction Fragment length polymorphism Secondary objectives were To find 

out the thrombolytic activity of streptokinase enzyme in DM patients presented with 

cardiovascular diseases 
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Materials & methods: The study was carried out in 11samples of Diabetic mellitus patients. 

Samples were collected and processed in centre for Bioscience and Nanoscience Research the 

within a period of 2 months (October 2015– December 2015). The samples were collected & 

processed by standard biochemical technique.such as comparative study of  albumin / globulin 

(A/G) ratio,protein ,albumin,and globulin in DM and normal individual were done. Determination 

of molecular weight of protein by Sodium Dodecyl sulphate- Polyacrylamide Gel 

Electrophoresis.and DNA study also included,the study of streptokinase enzyme were done. 

Result: Eleven diabetic patients were selected for study. By using significant testing pattern used 

to achieve satisfactory results DNA was isolated and its pattern was studied using agarose gel 

electrophoresis. The serum protein pattern study was also conducted. Using RFLP method for 

separating this. SDS PAGE is a powerful technology that can detect and identify the changes of 

the structure and function of proteins in response to intra- and extracellular  environmental signals 

or disease states. As proteomics (Proteomics is a large-scale, comprehensive study of the proteins 

of a cell or organism. It is a unique means of characterizing proteins that are expressed in a cell 

or tissue at any given time-point and of identifying any modifications that they may undergo.) 

Can establish a link for genes and proteins with a disease, it will play an important role in defining 

the molecular determinants of a disease and in identifying targets for drug discoveries and 

diagnostics. We have carried out proteomics studies in sample that are obtained from diabetic 

patient that are related to cardio vascular diseases and also investigate the significant fibrinolytic 

role of streptokinase enzyme in cardio vascular disease. 

Keywords:DM,RFLP,PCR,SDS PAGE  

INTRODUCTION 

 

 The prevalence of diabetes mellitus (DM) is increasing throughout the world, especially 

in developing countries, including India, due to changing lifestyles of people and genetic 
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background. The 80% of patients with diabetes mellitus die a thrombotic death, 75% of these 

deaths are due to cardiovascular complications, and remainder due to cerebro vascular events and 

peripheral vascular complications. The term diabetes mellitus describes a metabolic disorder of 

multiple etiologies characterized by chronic hyperglycemia with disturbances of carbohydrate, fat 

and protein metabolism resulting from defects in insulin secretion, insulin action, or both. The 

effects of diabetes mellitus include long term damage, dysfunction and failure of various organs. 

Diabetes mellitus may present with characteristic symptoms such as thirst, polyuria, blurring of 

vision, and weight loss. In its most severe forms, ketoacidosis or a non–ketotic hyperosmolar state 

may develop and lead to stupor, coma and, in absence of effective treatment, death. 

 Coagulation activation markers, as indicated by many studies, such as anti thrombin 

thrombin complexes and prothrombin activation fragments are elevated in diabetes.Plasma levels 

of many clotting factors including fibrinogen, factorVII, factor VIII, factor XI,  factor XII, 

kallikrein, and vWF are elevated in diabetes. Conversely, the level of anticoagulant protein is 

decreased. The fibrinolytic system, the primary means of removing clots, is relatively sluggish in 

diabetes due to abnormal clot structure that is more resistant to degradation and an increase in 

PAI-1 which inhibits tissue plasminogen. A blood clot (thrombus) developed in the circulatory 

system can cause vascular blockage leading to serious consequences including death. A healthy 

homeostatic system suppresses the development of blood clots in normal circulation, but reacts 

extensively in the event of vascular injury to prevent blood loss. Outcomes of a failed homeostasis 

include stroke, pulmonary embolism, deep vein thrombosis and acute myocardial infarction(Ritu 

et al.,2010)  

Pathologies involving a failure of homeostasis and the development of clot require clinical 

intervention consisting of intravenous administration of thrombolytic agents Streptokinase is one 

such agents. Streptokinase is a novel fibrionolytic protein produced by several bacterial species. 

Streptokinase is the potent activator of plasminogen. It is the inactive precursor of plasmin 

.streptokinase can potentially lyses clots so it is used in the treatment of thromboembolic 
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blockages including coronary blockages. Streptokinase is the most widely distributed 

plasminogen activator especially in the world’s poorer health care system because of its low 

relative cost (Banerjee et al., 2004; Feied and Handler, 2004). The enzyme has a relatively long 

half life period comparing to other plasminogen activators and it has a high affinity for circulatory 

plasminogen (Banerjee et al., 2004). The enzyme was first isolated in 1933 and entered clinical 

use in mid 1940s (Feied and Handler, 2004). Streptokinase determination depends on its ability 

to activate plasminogen to plasmin which in turn, hydrolyzes an indicator substrate and the extent 

of hydrolysis over a given period of time is related back to the concentration of streptokinase. 

Substrates for plasmin may include the fibrin clot, casein, other proteins, and various synthetic 

esters (e.g., lysine methyl ester, lysine ethyl ester, Larginine methyl ester), which have been used 

successfully for the sensitive detection of the enzyme activity ( Pratap et al., 2000) 

 Radial caseinolysis method of agarose gel containing both casein and plasminogen is 

commonly used for simple detection of the enzyme .The method is simple but it lacks accuracy 

and it is time consuming. In the previous few decades, application of SK in various disciplines 

has increased exponentially .which elevated the demands for the promotion and screening for 

newer streptokinase producing organisms. Due to increasing potential of Streptokinase 

application, quantitative development and qualitative perfection is also required equally.  Here  I 

used important molecular technique like RFLP,PAGE ,GEL ELECTROPHORESIS, to 

investigate the changes in the protein  composition of diabetic and non diabetic patients. The 

detection of strseptokinase DNA by using PCR amplification &RFLP for determining molecular 

weight also analyzing  chances of occurring mutation.  

DNA in a test tube all looks the same. It is impossible to tell the size of the DNA, or what 

the DNA encodes just by looking at the tube. Gel electrophoresis is one of the techniques scientists 

use to look at the DNA they have. This technique separates DNA molecules by size. Gel 

electrophoresis is used to provide genetic information in a wide range of data fields. Human DNA 

can be analyzed to provide evidence in criminal cases, to diagnose genetic diseases, and to solve 
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paternity cases. Samples can be obtained from any DNA-containing tissue or body fluid, including 

cheek cells, blood, skin, hair, and semen. In many analyses, polymerase chain reaction (PCR) is 

used to amplify specific regions of DNA that are known to vary among individuals. A person’s 

“DNA fingerprint” or “DNA profile” is constructed by using gel electrophoresis to separate the 

DNA fragments from several of these highly variable regions. By using this type of knowledge I 

worked on this topic at Centre for Bioscience &Nanoscience Research centre Coimbatore. 
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REVIEW OF LITERATURE 

 

Blood glucose homeostasis describes the balance of glucose ingestion and hepatic glucose 

production on one side, and peripheral glucose uptake and utilization on the other side. This 

equilibrium is maintained by complex interplay of several glucose-elevating hormones like 

glucagon, cortisol, growthhormone and catecholamine and one glucose –lowering hormone, 

insulin (Gaensslen et al.,2007).After a meal the blood glucose concentration increases leading to 

insulin secretion from the pancreatic  β cell of healthy individuals. within ten minutes after a 

glucose load the blood insulin rises to a maximum level the so called first or early phases of insulin 

release(Randle et al.,1995).if the blood sugar concentration remain high the b cells continue to 

release insulin resulting in the second or late phase of insulin release(Gloyn et al.,2003).Insulin 

lowers the blood glucose by acting on three main target tissues ,namely muscles, liver and adipose 

tissue. First, the glucose uptake and utilization in muscle and adipose tissue is enhanced. In liver 

and muscle cells glycogen synthesis is enhanced, while break-down is suppressed, resulting in net 

storage of glycogen. Glucose release from liver is suppressed by inhibition of enzymes of the 

gluconeogenetic pathway. 

 The opposite reactions happen in the fasting state, when blood glucose and insulin levels 

are low. Glucose production is then promoted by enhanced hepatic gluconeogenesis and 

glycogenolysis.At the same time glycogen production and glucose –uptake in insulin-sensitive 

tissues is decreased, leading to elevation of the blood glucose level. Besides glucose, several other 

factors can also promote insulin secretion, including amino acids, fattyacids, gastrointestinal 

peptides and neuronal factors (Gaensslen et al., 2007). 
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NORMAL GLUCOSE METABOLISM 

 

Diabetes mellitus is heterogeneous group of metabolic disorders, which are characterized 

by hyperglycemia (McCarthy et al.,1998).When pancreatic β-cells fail to secrete adequate 

amounts of insulin ,periods of hyperglycemia occur. These periods of elevated blood glucose 

concentrations damage both small and large blood vessels, leading to micro and macro vascular 

complications.microvascular complications include neropathy,nephropathy and retinopathy, 

while macro vascular complications include coronary artery disease, cerebrovascular disease and 

peripheral arterial disease(Laronga et al.,2003) 

HISTORICAL REVIEW 

Diabetes, a Greek word was the term used to denote ‘run through or siphon’ in the 

description of incessant urination (Adams et al.,1856), a word originally ascribed to Demetrios of 

Apamaia in the 200-250 BC. However, at a time, medical historians believed that Aretaeus of 

Cappadocia (81-138 AD), a Greek physician re-introduced the prefix ‘diabetes’ to describe the 

wasting disease from excessive urination (Leopold et al., 1930).  Diabetes mellitus has been 

known since antiquity, its treatments were known since the middle Ages, and the elucidation of 
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its pathogenesis occurred mainly in the 20th century. Non-progressing Type II diabetics almost 

went undiagnosed (Patlak et al., 2002). The discovery of the role of the pancreas in diabetes was 

made by Joseph Von Mering and Oskar Minkowski in 1889. In 1910, Sir Edward Albert Sharpey-

Schafer of Edinburgh in Scotland suggested that diabetics lacked a single chemical which was 

normally produced by the pancreas. Name of this chemical was later proposed to be insulin 

(Himsworth et al., 1936). These scientists proceeded on to isolate insulin from bovine pancreases 

at the University of Toronto in Canada, thereby leading to the availability of an effective treatment 

of diabetes mellitus, with the first clinical patient being treated in 1922. The distinction between 

what is now known as type I and type II diabetes was made by Sir Harold Percival (Harry) 

Himsworth in 1935 (Himsworth et al., 1936). Reaven's introduction of the metabolic syndrome 

in 1988, and identification of thiazolidinediones as effective ant diabetics in the 1990s (Patlak et 

al., 2002).  The triad of polydipsia, Polyphagia and polyuria was noted in the literature as the 

characteristic features of the diabetes (Lehrer et al., 2006).  

The concept of protein, fat and carbohydrate metabolism in the body was introduced by 

Justus Baron von Liebig (1803-1873). The recognition of the linkages between hyperglycaemia 

and the development of diabetes complications was revealed in clinical trials, observational 

studies and animal experimental studies in the last 30 years (Genuth et al., 1995). This work 

included the pioneering work of the DCCT in T1DM published in 1993, and the series of studies 

by the UK Prospective Study (UKPDS) in T2DM published in 1998. The DCCT demonstrated 

that lowering blood glucose as close to normal as possible reduced the risk by 35-75%, and 

delayed the onset and progression of diabetic retinopathy, nephropathy and neuropathy in T1DM. 

There was also a reduction in cardiovascular events, although of no statistical significance. The 

UKPDS was the largest and longest clinical research study ever conducted with over 5000 T2DM 

patients newly diagnosed between the periods of 1977-1991 in 23 centres in the UK, with a mean 

follow up period of 10 years. The aims of the study were to certain whether intensive glycaemic 

control had any beneficial cardiovascular effects, the differential benefits of oral hypoglycaemic 
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drugs and insulin or otherwise, and whether ‘tight’ or ‘less tight’ blood pressure control in those 

with hypertension were of any benefits. The study also sought to ascertain if the use of drug 

groups, angiotensin converting enzyme inhibitors (ACEI) or beta-blockers were of any 

differential therapeutic benefits over each other. The outcomes provided robust evidence that the 

complications of retinopathy and nephropathy in T2DM can be reduced significantly (by 25%) 

by attaining a median HbA1C of 7%. Findings also supported evidence that elevated blood 

glucose (hyperglycaemia) in part or in conjunction with other risk factors contributes to the 

microvascular complications, similar to the findings of the DCCT. There was a significant degree 

of risk of microvascular complication with glycaemic levels, such that for every 1% decrease in 

HbA1C there was a corresponding 35% reduction in the risks, 25% reduction in diabetes related 

deaths, 7% reduction in all-cause mortality and 18% reduction in myocardial infarction deaths. 

The UKPDS did not show any statistical significant benefit of lowering blood glucose on the 

macro vascular complications such as cardiovascular mortality however, there was a 16% 

reduction (p-value=0.052) in the risk of myocardial infarction. Findings on anti-hypertensive 

agents showed that a reduction of blood pressure (BP) to a mean of 144/82mmHg significantly 

reduced the occurrence of cerebrovascular disease, micro vascular complications (retinopathy) 

and diabetes-related mortality (with risk reduction ranging from 24-56%). However, in 

comparisons of treatments types, those on beta-blockers had slightly better controlled BP than 

those on ACEI, although neither drugs showed any superiority in any of the outcomes measured 

(Turner et al. 1998) 

In 2008, the outcomes of Action to Control Cardiovascular Risk in Diabetes (ACCORD), 

Action in Diabetes and Vascular Disease: Preterax and Diamicron MR Controlled Evaluation 

(ADVANCE) and Veterans Affairs Diabetes Trial (VADT) were made public. Although large 

scale trials of ACCORD, ADVANCE and VADT have not shown that glycaemic control can 

reduce CVD mortality in people with high cardiovascular risks, but observational studies continue 

to demonstrate consistent correlations between CVD risk and glycaemia (Levitan et al. 2004). 
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However, sensitivity analyses from VADT, ACCORD and ADVANCE trials have shown 

beneficial effects of tight glycaemic control on the CVD risk (Gerstein et al. 2008,), and reduction 

of all-cause mortality and AMI (Holman et al., 2008). The benefits of improved glycaemic control 

as identified in the UKPDS study therefore appears to contradict the findings of the ACCORD 

and ADVANCE studies in which there seems to be no benefit from improved glycaemic control 

in reducing myocardial infarction and improving cardiovascular outcomes, even though there was 

an approximately 10% reduction in primary endpoint cardiovascular diseases (Patel et al. 2008,). 

Analyses of these studies showed no benefits or improvement in cardiovascular risk and mortality 

with tight glycaemia regulation (Dluhy et al.,2008) Duckworth, and can worsen cardiovascular 

disease events (Meier et al.,2009). The deductions are that tight glycaemic control, HbA1C 

53mmol/mol (7.0%) is beneficial with regard to microvascular and macrovascular disease risk 

reduction in people with recent onset T2DM with no history of CVD and longer life expectancy. 

In those with longer duration of diabetes (>15 years), history of known CVD, and shorter life 

expectancy, tight glycemic control can be deleterious particularly with CVD risk. The major 

implications from these three studies were re-shaping the future management of people with 

T2DM towards a personalized (individualized) therapy for setting treatment and glycogenic  

target. In many diseases screening and diagnosis can be performed by analyzing specific proteins 

or combinations of proteins. Both blood and other tissue samples can be used for such screening 

purposes. During recent years proteomic approaches have been used to develop better diagnostic 

and prognostic markers (Laronga et al., 2003). In the case of diabetes the blood glucose level is a 

reliable and easily obtained diagnostic marker. Therefore, the proteomic techniques will probably 

not be used so much for diagnostic purposes.  Serum/plasma protein profiling using SELDI-

platform has been applied on large patient cohorts with the aim of finding reliable diagnostic and 

prognostic markers. since such patterns may prove useful in themselves for diagnosis without 

knowing the identities of the varying proteins in the pattern, often only mass/charge of these 

proteins have been published ( Xiao et al.,2005) 
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Proteomics is the study of proteome i.e. protein expression measurement. It has made a 

significant place in the field of research and has become remarkable tool specifically in the 

diagnosis of various diseases on a large scale to obtain global, integrated view of disease 

processes, cellular processes, and networks at the protein level. The study of all proteins by a cell 

type or an organism is called “proteomics” (. Vasudevan,et al.,  2011). Kashanchi emphasized 

importance of proteomics and its application of novel and mature protein profiling technologies 

including mass spectrometry 2-D differential gel electrophoresis, 2-D capillary electrophoresis 

and protein microassays in discovering disease biomarkers for diagnostic applications and 

identifying and validating new targets and disease pathways for discovery and 

development.(.Kashanchi et al., 2002). 

Proteomics now refers to any procedure that characterizes large sets of proteins The most 

significant breakthrough in proteomics has been the use of mass spectrometric identification of 

gel-separated proteome, two dimensional (2D) gel electrophoresis for protein separation and 

identification, (P.Guptasarma et al., 2001)Thisstudy of 2-D PAGE made a precise co-relation of 

the disease with the direct measurement of protein in a given sample at a given time. This 2-D 

PAGE has become important tool for assessing disorders with the association of evolving new 

science of “Proteomics”. Human plasma proteome inherits variable proteins soup. For further 

study, many biomarkers are yet to be identified in unknown protein soup (Amandeep et al., 2012) 

In diabetes research the situation is different, since the blood glucose level is a reliable and 

easy to measure marker of the disease state. In diabetes research the SELDI-technology will 

probably therefore not be used so much for diagnostic and prognostic purposes. In contrast, the 

proteomic platform is highly relevant as a tool for hypothesis generation or for investigation of 

the disease pathophysiology. T2DM is polygenic (Gloyan et al.,2007 ) and levels of many 

bloodborne proteins can be expected to be altered. With this background, we wanted to investigate 

changes in serum protein patterns in individuals with T2DM by SELDI-TOF MS (Tea sundsten 

et al.,2007) 
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Diabetes mellitus is an independent risk factor for mortality and morbidity after coronary 

artery bypass grafting (CABG). The reasons explaining such poor outcome remain unclear, but 

different mechanisms have been suggested. Impaired insulin metabolism could play a role, 

because insulin-dependent type II diabetic patients have a significantly higher rate of major 

postoperative complications than their noninsulin-dependent counterparts, as well as a worse 

short-term and long-term prognosis.3 It has been reported that cardiopulmonary bypass (CPB) 

induces greater oxidative stress in patients with diabetes than in those without diabetes, and that 

the inflammatory reaction is qualitatively different in these 2 groups of patients.4 Endothelin-1, 

whose production is stimulated by hyperglycemia, is also increased in diabetic compared with 

nondiabetic patients after CPB. Diabetic coronary microvessels respond to CPB and reperfusion 

with greater endothelin-1–mediated vasoconstriction and diminished nitric-oxide (NO)–mediated 

vasodilatation, contributing to a more significant ischemia reperfusion injury.5 Moreover, 

endothelin-1 is a potent agonist for the production by monocytes of the neutrophil chemotactic 

cytokine interleukin-8 (IL8), also found to be significantly increased after CPB in diabetic versus 

nondiabetic patients.6 This in turn contributes to further neutrophil infiltration and exaggerated 

leukocyte– endothelial cell adhesion in response to ischemia reperfusion, thus associated with 

further oxidative damage.7 Oxidative glycometabolic generation of adenosine triphosphate is 

impaired in the ischemic diabetic myocardium.8 Insulin provides protective effects on cellular 

injury in vitro and in vivo by increasing glucose uptake and activating pyruvate dehydrogenase. 

The former results in more avail- able fuel for adenosine triphosphate production via the 

glycolytic pathway during ischemia. Gene expression profile after CPB/C is quantitatively and 

qualitatively different in patients with diabetes. These results have important implications for the 

design of tailored myocardial protection and operative strategies for diabetic patients undergoing 

CPB/C (Randle et al., 1995) 

 DNA is the chemical code that is found in every cell of an individual’s body. Although 

approximately 99.9 percent of human DNA sequences are the same in every person, forensic 
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scientists are only interested in the 0.1 percent of the DNA that is unique to each individual. As a 

matter of fact, the likelihood of two unrelated individuals having the exact same DNA profile is 

~10-15, or about 1 in 594 trillion individuals (Gaensslen et al., 2007) 

The major developments in the field of forensic DNA analysis during the past 2.5 years 

are given. New approaches continued to be explored for more effectiveness. However even before 

DNA can be isolated, it is important to verify the true identity of the forensic samples. Current 

techniques for determining the biological origin of samples include luminescence-based 

presumptive tests, mass spectrometry, FTIR spectroscopy, and DNA methylation-specific PCR. 

The efficiency of different DNA extraction methods is dependent upon the exact nature of the 

sample (such as blood, semen, saliva, urine, sweat, and bone etc.). There is a tradeoff between 

purity and quantity for each DNA extraction method (Jennifer et al.,2013) 

CVD is a major complication of diabetes and the leading cause of early death among people 

with diabetes—about 65 percent of people with diabetes die from heart disease and stroke.  Adults 

with diabetes are two to four times more likely to have heart disease or suffer a stroke than people 

without diabetes.  High blood glucose in adults with diabetes increases the risk for heart attack, 

stroke, angina, and coronary artery disease.  People with type 2 diabetes also have high rates of 

high blood pressure, lipid problems, and obesity, which contribute to their high rates of CVD. 

Smoking double the risk of CVD in people with diabetes (saadine et al., 2002) 

The National Diabetes Education Program (NDEP) works in collaboration with many 

partner organizations to reduce illness and death from CVD in people with diabetes. NDEP’s 

Control patients control the multiple risk factors associated with CVD and diabetes. Education 

campaign strives to help health care professionals and their patients control the multiple risk 

factors associated with CVD and diabetes. It also helps people with diabetes learn how to reduce 

their risk of diabetes kidney, eye, and nerve disease.The National Diabetes Education Program 

(NDEP)  
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Trial/Epidemiology of Diabetes Interventions and Complications 1 study and other clinical 

trials have demonstrated the following benefits of optimal control of the ABCs of diabetes:  

Intensive glucose control reduces the risk of any CVD event by 42 percent and the risk of heart 

attack, stroke, or death from CVD by 57 percent. 1 In general, every percentage point drop in 

A1C blood test results (e.g., from 8.0 percent to 7.0 percent) reduces the risk of diabetes, kidney, 

eye, and nerve disease by 40 percent.  Blood pressure control reduces the risk of CVD among 

persons with diabetes by 33 percent to 50 percent, and the risk of diabetic kidney, eye, and nerve 

disease by approximately 33 percent (Bethesda et al., 2005). In general, for every 10 mm Hg 

reduction in systolic blood pressure, the risk for any complication related to diabetes is reduced 

by 12 percent. (Nadhan et al., 2005) Improved control of cholesterol or blood lipids (for example, 

HDL, LDL, and triglycerides) can reduce CVD complications by 20 percent to 50 percent. (Alder 

et al., 2000) 

Insulin resistance is a uniform finding in type 2 diabetes, as are abnormalities in the 

microvascular and macrovascular circulations. These complications are associated with 

dysfunction of platelets and the neurovascular unit. Platelets are essential for hemostasis, and 

knowledge of their function is basic to understanding the pathophysiology of vascular disease in 

diabetes. Intact healthy vascular endothelium is central to the normal functioning of smooth 

muscle contractility as well as its normal interaction with platelets. What is not clear is the role of 

hyperglycemia in the functional and organic microvascular deficiencies and platelet hyperactivity 

in individuals with diabetes. The entire coagulation cascade is dysfunctional in diabetes. Increased 

levels of fibrinogen and plasminogen activator inhibitor 1 favor both thrombosis and defective 

dissolution of clots once formed. Platelets in type 2 diabetic individuals adhere to vascular 

endothelium and aggregate more readily than those in healthy people. Loss of sensitivity to the 

normal restraints exercised by prostacyclin (PGI2) and nitric oxide (NO) generated by the vascular 

endothelium presents as the major defect in platelet function. Insulin is a natural antagonist of 

platelet hyperactivity. It sensitizes the platelet to PGI2 and enhances endothelial generation of 
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PGI2 and NO. Thus, the defects in insulin action in diabetes create a milieu of disordered platelet 

activity conducive to macrovascular and microvascular events (Aaron et al., 2001) 

Platelet function is abnormal in diabetes as well. Expression of both glycoprotein Ib and 

IIb/IIIa is increased, augmenting both platelet–von Willebrand factor and platelet–fibrin 

interaction (Vinik et al., 2001). The intracellular platelet glucose concentration mirrors the 

extracellular environment and is associated with increased superoxide anion formation and PKC 

activity and decreased platelet-derived NO.(Assert et al.,2001) Hyperglycemia further changes 

platelet function by impairing calcium homeostasis and thereby alters aspects of platelet activation 

and aggregation, including platelet conformation and release of mediators(Li Y et 

al.,2001)  Platelet function and plasma coagulation factors are altered in diabetes, favoring platelet 

aggregation and a propensity for thrombosis. There is increased expression of glycoprotein Ib and 

IIb/IIIa, augmenting both platelet–von Willebrand (vWF) factor and platelet–fibrin interaction. 

The bioavailability of NO is decreased. Coagulation factors, such as tissue factor, factor VII, and 

thrombin, are increased; plasminogen activator inhibitor (PAI-1) is increased; and endogenous 

anticoagulants such as thrombomodulin are decreased. In diabetes, plasma coagulation factors 

(eg, factor VII and thrombin) and lesion-based coagulants (eg, tissue factor) are increased, and 

endogenous anticoagulants (eg, thrombomodulin and protein C) are decreased (Hafer-Macko et 

al., 2002) Also, the production of plasminogen activator inhibitor-1, a fibrinolysis inhibitor, is 

increased. Thus, a propensity for platelet activation and aggregation, coupled with a tendency for 

coagulation, is relevant to a risk of thrombosis complicating plaque rupture.(  Suzuki et al.,2001.) 

Cardiovascular diseases (CVD), comprising coronary heart (CHD) and cerebro-vascular 

diseases, are currently the leading cause of death globally, accounting for 21.9 per cent of total 

deaths, and are projected to increase to 26.3 per cent by 2030(Moss  et al.,1991).the risk factors, 

diabetes, and its predominant form, type 2 diabetes mellitus (T2DM), has a distinctive association 

with CHD. Those with diabetes have two- to four-fold higher risk of developing coronary disease 
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than people without Diabetes and cardiovascular disease and CVD accounts for an overwhelming 

65-75 per cent of deaths in people with diabetes (Geiss et al., 1995) 

Vascular diseases, particularly atherosclerosis, are major causes of disability and death in 

patients with diabetes mellitus. Diabetes mellitus substantially increases the risk of developing 

coronary, cerebrovascular, and peripheral arterial disease. The pathophysiology of vascular 

disease in diabetes involves abnormalities in endothelial, vascular smooth muscle cell, and platelet 

function. The metabolic abnormalities that characterize diabetes, such as hyperglycemia, 

increased free fatty acids, and insulin resistance, each provoke molecular mechanisms that 

contribute to vascular dysfunction. These include decreased bioavailability of NO, increased 

oxidative stress, disturbances of intracellular signal transduction, and activation of receptors for 

AGEs. In addition, platelet function is abnormal, and there is increased production of several 

prothrombotic factors. These abnormalities contribute to the cellular events that cause 

atherosclerosis and subsequently increase the risk of the adverse cardiovascular events that occur 

in patients with diabetes and atherosclerosis. A better understanding of the mechanisms leading 

to vascular dysfunction may unmask new strategies to reduce cardiovascular morbidity and 

mortality in patients with diabetes (Fukumoto et al., 1998) 

Insulin resistance is a uniform finding in type 2 diabetes, as are abnormalities in the 

microvascular and macrovascular circulations. These complications are associated with 

dysfunction of platelets and the neurovascular unit. Platelets are essential for hemostasis, and 

knowledge of their function is basic to understanding the pathophysiology of vascular disease in 

diabetes. Intact healthy vascular endothelium is central to the normal functioning of smooth 

muscle contractility as well as its normal interaction with platelets. What is not clear is the role of 

hyperglycemia in the functional and organic micro vascular deficiencies and platelet hyperactivity 

in individuals with diabetes.(Reaven et al.,1998) The entire coagulation cascade is dysfunctional 

in diabetes. Increased levels of fibrinogen and plasminogen activator inhibitor 1 favor both 

thrombosis and defective dissolution of clots once formed. Platelets in type 2 diabetic individuals 
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adhere to vascular endothelium and aggregate more readily than those in healthy people. Loss of 

sensitivity to the normal restraints exercised by prostacyclin (PGI2) and nitric oxide (NO) 

generated by the vascular endothelium presents as the major defect in platelet function. Insulin is 

a natural antagonist of platelet hyperactivity. It sensitizes the platelet to PGI2 and enhances 

endothelial generation of PGI2 and NO. Thus, the defects in insulin action in diabetes create a 

milieu of disordered platelet activity conducive to macro vascular and micro vascular events 

(Kario et al., 1995) 

Regulation and production of Fibrinolytic enzymes from bacterial sources especially from 

Bacillus strains has taken a leading role in the medical sciences for the treatment of cardiovascular 

disorders as it removes thrombus or clots adding to its significant role in curing human health 

issues saving millions. Significant progress has been made during the last few years on the studies 

of fibrinolytic enzymes in identifying, cloning, purification, characterization and overproduction 

of these for commercialization in medical sciences and in fields like detergents development ( 

Zahid et a.l,2012)  

Streptokinase is the drug of choice in thrombolytictreatment ( Kunamneni et al., 2008). 

Streptokinase is an extra cellular protein, extracted from certain strains of β-haemolytic 

streptococci of human and animal origin ( Bhardwaj et al.,2013). This plasminogen activator is 

composed of 414 amino acids with a molecular mass of 47 kDa(Dubey et al.,2011). It was the 

first thrombolytic agent for therapeutic use against acute myocardial infarction (Hermentin et al., 

2005). The exponential increase in the application of streptokinase in various fields in the last few 

decades demands extension in both qualitative improvement and quantitative enhancement 

(Abdelghani et al., 2005). Streptokinase is an extracellular protein extracted from certain strains 

of beta hemolytic streptococcus. It’s a non proteinase plasminogen activator. (Dubey et al., 

2011).The clinical importance of streptokinase was first noted by Tiller and Garner in 1933.Who 

discovered that this bacterial protein caused the lysis of human blood clots .it was a later found 

that streptokinase is not an enzyme but rather a potent activator of plasmin.streptokinase is 
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naturally produced and secreted by various strains of hemolytic streptococci (Bahashamsi et al., 

2009) 

 

 Chain of reaction involved in fibrin clots dissolution 

The physiology of the formation of clots of fibrin is described in several studies(Paeoletti 

and Wukk, 1997) .A thrombus or clot is formed when blood cells are contained in a matrix of the 

protein fibrin ,an enzyme that can act on the dissolution of the clots .This process is known as the 

thrombolysis or fibrinolysis.In the blood circulation of mammalians,the enzyme responsible for 

this process is plasmin,a serin protease similar to trypsin(Castellino et al., 1981).Plasmin is the 

fibrinolytically active form produced from the inactive zymogen called plasminogen that is 

present in the blood circulation .the conversion plasminogen to plasmin is mediated by a 

proteolytic cut of the Arg 561 Val 562 bond that is mediated by several plasminogen 

activators(Castellino et al.,1984) The plasminogen activators present blood are tPA(tissue type 

plasminogen activator) uPA (urokinase type plasminogen activator).The fibrinolytic activity in 

circulation is modulated by the inhibitors of the plasminogen (PA-I)and plasmin activators(α1-

antiplasmin and α2-macroglobulin)( Francis et al.,1991) 

The extracellular enzyme streptokinase (EC 3.4.99.22) is produced by various strains of h-

hemolytic streptococci. The enzyme is a single-chain polypeptide that exerts its 290 A. Banerjee 

et al. / Biotechnology Advances 22 (2004) 287–307 fibrinolytic action indirectly by activating the 

circulatory plasminogen. The complete amino acid sequence of streptokinase was first established 

by Jackson and Tang (1982). Streptokinase has a molar mass of 47 kDa and is made up of 414 
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amino acid residues (Malke and Ferretti, 1984). The protein exhibits its maximum activity at a 

pH of approximately 7.5 and its isoelectric pH is 4.7 (De Renzo et al., 1967; Taylor and Botts, 

1968; Brockway and Castellino, 1974). The protein does not contain cystine, cysteine, 

phosphorous, conjugated carbohydrates and lipids. Other physical and chemical data on 

streptokinase have been reported by De Renzo et al. (1967) and Taylor and Botts (1968). 

Streptokinases produced by different groups of streptococci differ considerably in structure 

(Huang et al., 1989; Malke, 1993). 

A considerable degree of heterogeneity exists among the streptokinases produced by 

different groups of streptococci. Biophysical techniques such a circular dichroism, nuclear 

magnetic resonance (NMR) spectroscopy, Fourier transform infrared (FT–IR) spectroscopy and 

differential scanning calorimetry (DSC) have provided most of the available structural 

information on streptokinase (Radek and Castellino, 1989; Fabian et al., 1992; Misselwitz et al., 

1992; Welfle et al., 1992; Teuten et al., 1993; Conejero-Lara et al., 1996; Parrado et al., 1996; 

Beldarrain et al., 2001). Studies on fragments of streptokinase have also yielded valuable 

information (Brockway and Castellino, 1974; Markus et al., 1976; Misselwitz et al., 1992; 

Siefring and Castellino, 1976; Rodriguez et al., 1994; Shi et al., 1994; Reed et al., 1995; Young 

et al., 1995; Kim et al., 1996). Streptokinase consists of multiple structural domains (i.e., a-, h- 

and g-domains) with different associated functional properties. Scanning calorimetric analysis 

suggests that the protein is composed of two distinct domains (Welfle et al., 1992). The N-terminal 

domain (i.e., residues 1–59) has been found to complement the low plasminogen activation ability 

of the 60–414 amino acid residue domain of the protein (Nihalani et al., 1998). 

 

 

 

http://www.jetir.org/


© 2021 JETIR September 2021, Volume 8, Issue 9                                                   www.jetir.org (ISSN-2349-5162) 

JETIR2109402 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e26 
 

AIM AND OBJECTIVE OF THE STUDY 

 

Primary objective 

To estimate the serum protein profiling and DNA pattern study in normal individual and 

diabetic patients by using following parameters 

 Protein profiling 

 SDS PAGE (sodium dodecayl sulphate poly acryl amide gel electrophoresis) 

 DNA study 

 PCR (polymerase chain reaction) 

 RFLP (Restriction Fragment length polymorphism) 

 Agarose gel electrophoresis 

Secondary objectives 

 To find out the thrombolytic activity of streptokinase enzyme in DM patients presented 

with cardiovascular diseases 

METHODS AND MATERIALS 

 

Collection of blood samples 

Blood samples were obtained from diagnostic lab of CBNR (centre for Bioscience and 

Nanoscience Research) 
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Preparation of human blood samples 

The blood samples were centrifuged at 5000rpm for 5 minutes and the serum were 

collected  

Serum samples D1, D2, D3….D11 were stored at refrigerator until use. 

Determination of albumin / globulin (A/G) ratio: 

Estimation of protein by biuret method: 

 Total protein in blood serum was estimated by biuret method. 1 ml of blood serum was 

added to the biuret reagent and incubated at room temperature for 10 minutes. The violet color 

developed was measured at 660 nm in spectrophotometer. 

Estimation of albumin by BCG method: 

1 ml of blood serum was added to the 1 ml of bromocresol green (BCG) reagent and 

incubated for 10 minutes in room temperature. The green color developed was measured at 440 

nm in spectrophotometer 

Determination of molecular weight 

Sodium Dodecyl sulphate- Polyacrylamide Gel Electrophoresis: 

The blood serum was subjected to separation through Sodium Dodecyl Sulphate- Poly 

Acryl amide Gel Electrophoresis (SDS-PAGE). 12% Separating gel and 5% stacking gel were 

used (given in table) for separation of protein. Protein samples were mixed with 5X sample 

loading dye in 1:2 (protein: loading dye) and heated for 10 minutes in boiling water. 10 μl of 

protein marker was mixed with 20 μl loading dye and was heated for 10 min in boiling water. 50 

μl heat treated samples and 20μl of protein marker were loaded in the wells of stacking gel. 

Electrophoresis unit was connected with a power supply and was run at 50 V till the dye reached 

0.5 cm above the bottom of the gel. The gel setup was dissembled and the gel was stained with 
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Coomassie Brilliant Blue R-250 stain for overnight and then distained to observe the separated 

protein bands. 

S.No Reagents 
Separating gel 

(10%) 
Stacking gel (5%) 

1 Distilled water 4.0 ml 3.4 ml 

2 30% Acryl amide 3.3 ml 0.83 ml 

3 
1.5 M Tris (pH 

8.8) 
2.5 ml - 

4 1 M Tris (pH 6.8) - 0.63 ml 

5 10% APS 0.1 ml 0.05 ml 

6 10% SDS 0.1 ml 0.05 ml 

7 TEMED 0.008 ml 0.005 ml 

 

Isolation of Blood DNA: 

For isolation of blood DNA 1.5 ml of whole blood was taken in eppendorf tube and added 

0.5 ml of phosphate buffer saline (pH 7.2), mixed well and centrifuged at maximum speed (14,000 

rpm). After centrifugation aqueous layer separated and added 330µl of STE (sodium tris EDTA) 

buffer, 40µl of 20% SDS and 20µl of 20mg/ml Proteinase K and vortex for 5 minutes and 

incubated the tubes at 60ºC for 2 hours. After incubation period 300 µl of phenol, 300 µl of 

chloroform and 10 µl of isoamyl alcohol was added, mixed well and centrifuged at 12,000 rpm 

for 10 minutes at 4º C. Aqueous layer was transferred into new tube and added 100 µl of 3 M 

sodium acetate and 500 µl of 100% ethanol mixed well and incubated at -20 ºC for 20 minutes 

and centrifuged at 12000 rpm for 10 minutes and pellet was collected. To the pellet DNA 70% 

ethanol was added and centrifuged at 5000 rpm for 5 minutes, discarded the supernatant, air dried 

and added 15 µl of TE buffer and stored in -20 ºC.  
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Estimation of blood DNA by agarose gel electrophoresis: 

Extracted blood DNA was estimated by horizontal electrophoresis in 0.8 % agarose slab 

gels in Tris- Acetate EDTA (TAE) buffer at room temperature. 6X gel loading dye was added to 

the DNAsamples which in turn was loaded on the gel about 15 µl and the electrophoresis unit was 

run at 50 V with an appropriate DNA marker till the dye migrated to a sufficient distance in the 

gel and visualized using a UV transilluminator. 

Amplification of Bacterial DNA BY PCR 

Amplification of isolated blood DNA’s was done using polymerase chain reaction inVeriti 

96 well thermal cyclerAbieBiosystems (United States) with specific primers(OPA, PHA R1, 

OPX-09, OPE) reaction mixture (DNA-3μl, PCR master mix-10μl, Assay buffer-2μl, Distilled 

water-4μl, Primer-1μl)  and required conditions viz., initial denaturation at 95 ºC for 10 minutes, 

denaturation at 94 ºC for 30 seconds, annealing at 58 ºCfor 20 seconds, extension at 72ºCfor 45 

seconds and final hold at 4ºCfor 10 minutes. The PCR samples were resolved in 1% agarose gel 

stained with ethidium bromide and visualized under UV- transilluminator.  

DNA extraction from bacterial cells-phenol, chloroform method 

Estimation of specific site 

Restriction Fragment Length Polymorphism: 

RFLP was done in extracted blood DNA samples. Each test DNA samples was incubated 

with restriction enzymes EcoRI, BamHI and HindIII and 10X restriction buffer (specific for each 

enzyme). Control was maintained with EcoR1 enzyme alone. The mixture (given in the table) was 

incubated for 3 hours at 37º C and run in 0.8% agarose gel for 20 minutes at 50 V and the gel was 

visualized under UV- transilluminator.  
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Components Amount 

Blood DNA 10 µl 

EcoRI 2 µl 

10 X buffer  2 µl 

Distilled water 6 µl 

 

Extraction of bacterial DNA  

DNA isolated from Bacillus subtilis species by using phenol, chloroform method 

 Take 1.5 ml bacterial culture, centrifuged at 5000rpm for 5 minutes and collected the pellet 

.Repeat the same to get enough amount of pellet. 

 To the pellet added 200 µl of TE buffer and mixed well .To the tubes  added 20µl of 

10%SDS and 10µl 10 mg/ml of proteinase K and 10 µl of 10 mg/ml lysozyme and mix 

gently 

 Keep it in water bath at 55oc for 30 minutes 

 Added 250 µlof phenol 240µl of chloroform and 10µl of isoamyl alcohol, mix well and 

centrifuged at 12000rpm for 10 minutes. 

 Collected the aqueous phase in new eppendorf tubes and added 0.2 volume of 3Msodium 

acetate and 2 volume of isopropanal and mixed well. 

 Centrifuged at 10,000 rpm for 10 minutes at 4occollected the pellet. 

 To the pellet added 700µl of 70% ethanol, mixed well and centrifuged it for 5000rpm for 

5 minutes at 4oc. 

 Air dryed the pellet and added 50µl of TE buffer and stored at -20oc. 
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To get a bacterial DNA subjected to PCR.Then it underwent poly acrilamide gel 

electrophoresis. The resulting enzyme from the study obtained was streptokinase .at the same time 

thrombus from diabetic patient blood was taken and fibrinolytic activity was observed. 

Amplification of bacterial DNA 

There are three major steps in a PCR,which are repeated for 30 or 40 cycles. This is done 

on an automated thermo cycler, which can heat and cool the tubes with the reaction mixture in a 

very short time. This includes three steps namely; Denaturation, Annealing, and Extension 

Nuclease free water,PCR master mix,forward and reverse primers,bacterial primers for 

bacteria and template DNA 

 

Raction mixture for PCR amplification 

Component Amount 

Template DNA 2µl 

PCR master mix 6µl 

Primer-Bacterial F 2µl 

Bacterial ZIB 2µl 

Bacterial RP 2µl 

PCR buffer 4µl 

Nuclease free water 4µl 

Total 20µl 
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The components were mixed thoroughly and the following PCR cycle was set up as shown 

in table 

Steps Temperature Time 

Initial denaturation 950 c 3 minutes 

PCR 30 cycles   

Denaturation 940c 45 minutes 

Annealing 530c 2 minutes 

Extension 720c 5 minutes 

Final extension 720c 5 minutes 

 

After running the sample, it electrophoresis in agarose gel and visualized under UV 

transiluminator and documented 

 

Measurement of fibrinolytic enzyme activity 

Test was conducted in two tubes, one for the test and the other for control, The test was 

conducted by mixing 0.2ml of human plasma and 0.8ml of normal saline with0.25 ml of 0.25% 

of calcium chloride, 0.5 ml of liquid bacterial culture or enzyme were added to the test tube and 

0.5 ml of normal saline to the control tube then mixed and incubated for 30 min. The positive 

result is hemolytic the clot formed. One unit of fibrinolytic activity (U) was defined as the amount 

of enzyme releasing 1 μg of soluble protein equivalent per 30 min. (kim et al.,1997) 
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RESULT 

 

Eleven diabetic patients were selected for study. By using significant testing pattern used 

to achieve satisfactory results DNA was isolated and its pattern was studied using agarose gel 

electrophoresis. The serum protein pattern study was also conducted. Using RFLP method for 

separating this. SDS PAGE is a powerful technology that can detect and identify the changes of 

the structure and function of proteins in response to intra- and extracellular  environmental signals 

or disease states. As proteomics (Proteomics is a large-scale, comprehensive study of the proteins 

of a cell or organism. It is a unique means of characterizing proteins that are expressed in a cell 

or tissue at any given time-point and of identifying any modifications that they may undergo.) 

Can establish a link for genes and proteins with a disease, it will play an important role in defining 

the molecular determinants of a disease and in identifying targets for drug discoveries and 

diagnostics. We have carried out proteomics studies in sample that are obtained from diabetic 

patient that are related to cardio vascular diseases and also investigate the significant fibrinolytic 

role of streptokinase enzyme in cardio vascular disease. We used eleven diabetic mellitus patient 

for random study & find out the parameters such as proteins by Biuret method 660nm. Albumin 

by BCG method at 440 nm. 

Type of study 

Comparative study 

Sample 

number 

Concentration 

of 

albumin(g/dl) 

Concentration 

of globulin 

Total protein 

 

A/G  ratio 

(%) 

1 2.12 6.23 8.35 2:1 

2 3.37 0.70 4.07 1.1:1 

3 4.33 1.23 5.56 1.6:1 

4 1.62 2.45 4.07 1.72:1 

5 6.60 0.16 6.84 1.4:1 
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6 5.00 1.21 6.21 1.1:1 

7 0.87 6.09 6.96 1:1 

8 3.75 1.60 5.35 1.0:1 

9 3.45 5.45 8.90 1.0:1 

10 2.56 1.45 4.01 1.0:1 

11 3.12 2.00 5.12 1.5:1 

Control 3.5 to 5 2.5 to 3.5 6 to 8 1.2:1 to 1.5:1 

 

Calculation  

 Estimation of total protein 

(Optical density of test / optical density of standard ) × concentration of standard 

Concentration of standard  =  6 g/dl                   

Estimation of  albumin       

  (optical density of test ÷ optical density of standard ) × concentration of standard   

Concentration of standard = 4g/dl 

Estimation of globulin 

                Total protein – Albumin (g/dl) 

Albumin Globulin Ratio 

              ( Albumin ÷ Globulin )  

Albumin concentration comparison 

Comparing sample means using t-test 

The two sample independent group t-test was used to determine whether the unknown 

means of two populations, normal individuals and diabetic individuals are different from each 

other. If the 2sample means are significantly different from each other ,then the population means 
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are declared to be different. Since the t-tests require normality of the samples and since the sample 

size is small,normality of the sample is also assured before proceeding to t-testing.  

 

Albumin concentration comparison 

 

Not much deviation from normal is observed. Hence proceeding to t-test 

Group Statistics 

Groups N Mean Std. Deviation Std. Error Mean 

Albumin diabetic patients 11 3.3118 1.86791 .56320 

Normal individuals 11 4.7455 .30920 .09323 
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Independent Samples Test 

  t-test for equality of means 

F Sig.  95% confidence interval 

of the difference 

t df Sig 2-

tailed 

Mean 

difference 

Std. 

error 

lower upper 

Albumin 

Equal 

variances 

assumed 

Variances 

not assumed 

13.5 .001 -2.511 

-2.511 

20 

10.548 

0.21 

0.030 

-1.43364 

-1.43364 

0.57085 

0.57085 

-2.62443 

-2.62443 

-0.24284 

-0.24284 

 

The t-value (10.548)=2.51,p=.03.The t-value shows  significant difference between the 2 

sample means. The albumin concentration of the diabetic patients and the normal individuals do 

differ significantly 

Globulin concentration Comparison 

 

Not much deviation from normal is observed. Hence proceeding to t-test 

Group Statistics 

Groups N Mean Std. Deviation Std. Error Mean 

Globulin  diabetic patients 11 2.5973 2.22614 .67121 

Normal individuals 11 4.0773 .27753 .08368 
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Independent Samples Test 

 

 t-test for equality of means 

F Sig. t df 

 
95% confidence interval 

of the difference 

Sig2- 

tailed 

Mean 

difference 

Std.errors 

difference 
lower upper 

Globulin Equal 

variances 

Assumed 

 .000 -2.188 20 0.041 -1.48000 0.67640 -2.89095 -0.06905 

Equal 

variances not 

assumed 

   10.311 0.05 -1.4 0.67640 -2.98098 -0.02098 

 

The t-value (10.3)=2.19,p=.05.The t-value shows significant difference between the 2 

sample means. The globulin concentration of the diabetic patients and the normal individuals do 

differ significantly. 

 

Protein Comparison 
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Not much deviation from normal is observed.Hence proceeding to t-test.  

Group Statistics 

 Grooups N Mean 
Std. 

Deviation 

Std. Error 

Mean 

Total 

protein 

Diabetic 

patients 
11 4.9855 2.00430 .60432 

normal 

individuals 
11 6.9791 .52597 .15859 

 

 

Independent Samples Test 

 

 t-test for equality of means 

F sig 

 
95% confidence interval 

of the difference 

t df 
Sig 2-

tailed 

Mean 

difference 

Standard 

error 

differenc

e 

lower upper 

Total protein 

equal  

11.946 .002 

-3.191 

 

20 

 

.005 

 

-1.99364 

 

.62478 

 

-329691 

 

-.69037 

 

variances not 

assumed 
  -3.191 11.371 .008 -1.99364 .62478 -3.36332 -.62396 

 

The t-value (11.4)=3.19,p=.008.The t-value shows a significant difference between the 2 

sample means.The total protein of the diabetic patients and the normal individuals differ 

significantly. 
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A/G Ratio Comparison 

 

Not much deviation from normality was observed. Hence proceeding to parametric testing 

of data. 

Group Statistics 

 Groups N Mean Std. Deviation Std. Error Mean 

AG 
Diabetic patients 11 2.8464 2.79336 .84223 

Normal individuals 11 .9648 .25401 .07659 
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Independent Samples Test 

 

Levene's 

Test for 

Equality of 

Variances 

t-test for Equality of Means 

 

95% Confidence 

Interval of the 

Difference 

F Sig t df 

Sig. 

(2-

tailed 

Mean 

Difference 

Std. Error 

Difference 
lower Upper 

AG 

Equal 

variances 

assumed 

14.863 .001 2.225 20 .038 1.88155 .84571 .11743 3.64566 

Equal 

variances 

not 

assumed 

 

  2.225 10.165 .050 1.88155 .84571 .00134 3.76175 

 

The t-value (10.165)=2.25,p=.05.The t-value shows significant difference between the 2 

sample means. The A/G ratio of the diabetic patients and the normal individuals do differ 

significantly. 

Protein profiling by sds page 

Following figures shows serum protein profiling that are isolated from different diabetic 

patients. The molecular weight of the bands in the gel was compare with standard marker and 

found that band of different protein ranges from 54-63 Kda.   
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Protein profiling in diabetic patient serum sample 

 

 

SDS/PAGE of (10x) standard marker and diabetes mellitus patient serum sample   

From left to right 

Lane 1 The marker 

Lane 2,3,4 Lane,5,6,7 DM patient serum sample 

The diabetic patient most prominanat band observed in 54 to 63 KDa region 

Serum protein profiling by  using  SDS page in normal healthy individual 
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Lane 1 protein marker 

Lane 2 normal serum sample 

In normal individual the most prominent band observed in 45 to 65KDa region 

 

The figure shows the comaparative band pattern and positionsof the normal individuals 

and diabetes mellitus along with the known marker (207-11 Kda).In this 10x SDS/PAGE gel 

,bands were more intense in diabetes mellitus as compared to normal individual. The other distinct 

band pattern were also observed at position 54kda and 63 kda .these recognized markers seem to 

be significant for assessing the differentiation of diabetes mellitus and normal by proteomics 

means and had good correlation clinically.  
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DNA STUDY OF THE BLOOD 

 

DNA samples extracted from WBC cells of Diabetic mellitus patients, 

 

 

DNA samples extracted from WBC cells of Diabetic mellitus patients, 

           Lane 1- Shows the marker (300- 1500KDa) 

           All the lanes indicates DNA extracted from    

           blood samples of different diabetic patients. 
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Separates the DNA from different diabetic patient by Agarose gel electrophoresis obtaining DNA 

profiling. The ranges of DNA band obtained from   700-800 Kda 

 

DNA study of normal individual 

 

DNA sample extracted from WBC cells of Normal individual 

Lane 1-Shows the marker 

Lane 2- Shows DNA of normal individual 

 The DNA of diabetes mellitus patients were compared with the normal DNA by 

performing agarose gel electrophoresis and it was concluded that there exists no specific 

difference in their DNA pattern. 

 

http://www.jetir.org/


© 2021 JETIR September 2021, Volume 8, Issue 9                                                   www.jetir.org (ISSN-2349-5162) 

JETIR2109402 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e45 
 

Strepto kinase enzyme DNA by PCR 

 

Fibrinolytic enzyme streptokinase gene amplification from Bacillus subtilis 

Lane1 shows the marker (300-1500KDa) 

Lane 2 and 3 shows DNA samples extracted from locally isolated Bacillus subtilis 

 

 

The PCR product to get a band ranges in approximately 814 kbp streptokinase gene amplified 
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Molecular weight determination 

 

PCR product subjected to agarose gel electrophoresis to get a band, the ranges of streptokinase 

DNA band obtained  651Kbs 

Streptokinase subjected to RFLP 
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The size of the blood samples were analyzed using 1.2% agarose gel and visualized in DNA 

transilluminator 

Lane 1 - DNA marker  

Lane 2 - DNA restricted with EcoRI, Bam H I, Hind III 

Lane 3 - DNA restricted with EcoR I alone 

Lane 4 - DNA restricted with Bam H I 

Lane 5 - DNA restricted Hind III 

Lane 6- blood DNA restricted with Bam H1 and Hind III 

The DNA of the Bacillus subtilis simutaniously cleaved with all the three restriction 

enzymes. Lane 1 depicts the action of all the three restrictiction enzymes on DNA of Bacilllus 

subtilis. Lane 2 depicts DNA of Bacillus subtilis restricted with EcoR1 alone. Lane 3 depicts the 

DNA of Bacillus subtilis restricted with Bam H1 alone and Lane 4 depicts the DNA of Bacillus 

subtilis restricted with Hind III alone. 

The DNA treated with all the three restriction enzymes gave total 3 bands with molecular 

weight 1145 KDa, 989 KDa, 798 KDa respectively. But the DNA of the Bacillus subtilis treated 

with the restriction enzymes individually ( Eco R1, Bam H1, Hind 111), get two bands indicating 

that amplified product has a single recognition site of each of the enzymes. Since the 798 kbp 

fragments is intact in the Hind III digest in the triple digest showing that the 798kbp fragment do 

not contain restriction site for other two enzymes .correct mapping of the restriction site requires 

further analysis.When the normal DNA was treated with Bam H1 the bands obtained was 

corresponding to 1147 Kbp whereas with Hind III bands were obtained corresponding to 

1178Kbp. 

RFLP analysis measures fragments of DNA containing short sequences that vary from 

person to person, called VNTRs. After extracting DNA from a sample added restriction enzymes 

that cut the DNA at specific points. The resulting sfragments can be sorted by length with gel 
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electrophoresis technology to determine how many times a given VNTR is repeated.  If two 

different samples show VNTRs of different lengths, the samples could not have come from the 

same person. On the other hand, two samples showing VNTRs of the same length could have 

come from the same person, or from two people who happen to have VNTRs of the same length 

at that location. By comparing enough VNTRs from two individuals, however, the likelihood of 

a coincidental match can be reduced to nearly zero. RFLP testing requires hundreds of steps and 

weeks to complete, and it has been largely replaced by newer, faster techniques. 

Thrombolytic activity of strepto kinase enzyme 

 

Test 1 (T)                                             blank 

In the present study the extracted streptokinase enzyme was used to remove the blood clot 

in the laboratory condition. The results showed that the produced streptokinase was successfully 

removed the blood clot. After 24 hour incubation it was seen the tubes were without clot and it 

was further confirmed under research compound microscope the blood cells with were not 

aggregated to each other in the test tube(T) and the blank tube cells were aggregated. 

DISCUSSION 

 

Diabetes mellitus is a group of metabolic disease characterized by a state of chronic 

hyperglycemia resulting from defects in insulin secretion, insulin action, or both. Diabetes is a 

long term disease leading to a number of complications-cardiovascular, renal, ocular, and 
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neurological and others(Diabetes care 2008) Diabetes mellitus currently represents a serious 

health problem since affects a large proportion of the population (Chen et al.,2012) The patients 

with type 2 diabetes mellitus have increased risk for developing many complications mainly 

cardiovascular events depicting the major cause of mortality of this disease [Fruchart et al., 2014; 

Iglesias et al., 2015]. The probability of developing vascular complications in this population 

depends on a number of traditional factors and others that are not fully known. The knowledge of 

new factors involved in these disorders may facilitate the identification of the subjects in whom 

an intensive approach on cardiovascular risk factors should be established before irreversible 

damage occurs. 

Human serum is rich in potential biomarkers reflecting the patho physiological state of the 

human body and related to the impaired metabolic pathways present in different disorders. In this 

way, it is able to facilitate the early detection of many diseases. However, finding biomarkers in 

serum is difficult due to the interference of the main proteins that provide a significant background 

covering low abundance proteins .To overcome this problem, serum depletion is essential for 

removing the major proteins and to improve the sensitivity of detection methods for these minor 

proteins (Beatriz et al.,2015) 

The presented study was conducted in CBNR at Coimbatore a period of 3months from 

October 15 to January 15.The study included 11 cases of Diabetes mellitus in a lab 11 cases were 

diagnosed to be having imbalance in serum protein without any other underlying disorder .These 

11 person were then compaired with a normal control group .These 11 cases were further tested 

for the parameters like different biochemical and molecular analyses. We select patients with 

established diabetes mellitus to identify the proteomic profile our proteomic analysis by using 

SDS page revealed changes in proteins related to the inflammatory and redox state. 

The previous study, (Beatriz et al., 2015) this study was to compare the serum proteome 

of patients with type 2 diabetes mellitus presenting or not presenting cardiovascular disease with 
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non-diabetic subjects to find essential proteins related to these cardiovascular complications 

proteomic analysis in type 2diabetes mellitus by using 2D-DIGE and LC-MS/MS revealed 

changes in proteins related to the inflammatory and redox state. 

Clin and 2015 identified active pulmonary tuberculosis complicated with diabetes-

associated proteins in plasma. C-terminal haptoglobin is a possible candidate protein of interest, 

which might be a link between active pulmonary tuberculosis and diabetes. The dynamics of 

protein expression during disease progression may improve our understanding of the pathogenesis 

of active pulmonary tuberculosis complicated with diabetes. (Clin et al., 2015) 

In the present study diabetic mellitus patient serum sample albumin level compare with 

control value to reveal the t-value (10.548)=2.51,p=.03.The t-value shows  significant difference 

between the 2 sample means. The albumin concentration of the diabetic patients and the normal 

individuals do differ significantly 

In the present study diabetic mellitus patient serum sample globulin level compare with 

control value to reveal the t-value (10.3) =2.19, p=.05.The t-value shows significant difference 

between the 2 sample means. The globulin concentration of the diabetic patients and the normal 

individuals do differ significantly. In the present study diabetic mellitus patient serum sample 

total protein level compare with control value to reveal the t-value (11.4) =3.19, p=.008.The t-

value shows a significant difference between the 2 sample means. The total protein of the diabetic 

patients and the normal individuals differ significantly. In the present study diabetic mellitus 

patient serum sample globulin level compare with control value to reveal A/G Ratio Comparison 

The t-value (10.165)=2.25,p=.05.The t-value shows significant difference between the 2 sample 

means. The A/G ratio of the diabetic patients and the normal individuals do differ significantly. 

Serum proteins haverecently attracted more attention in biomedical field(Xu et 

al.,1999).Proteins in serum could be analyzed by RP-HPLC(Yang et al 2002) and sodium dodecyl 

sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) which traditionally is a technique 
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employed by biochemists to detect and characterize proteins(Marchetti et al.,2009). It is also used 

to resolve proteins in a mixture based on their molecular size. 

In the present study revealed that In normal individual the most prominent band observed 

in 45 to 65KDa region ,the comaparative band pattern and positionsof the normal individuals and 

diabetes mellitus along with the known marker (11-207 Kda).In this 10x SDS/PAGE gel ,bands 

were more intense in diabetes mellitus as compared to normal individual.The other distinct band 

pattern were also observed at position 54kda and 63 kda .these recognized biomarkers seem to be 

significant for assessing the differenciation of diabetes mellitus and normal by proteomics means 

and had good correlation clinically. These could be recognized as good biomarkers for further 

study. 

 Tea Sundsten in 2006 applyed the proteomic technique SELDI-TOF MS was applied and 

several methodological aspects of the technique were evaluated. First, a protocol for profiling and 

identifying pancreatic islet proteins was developed. From this work it was concluded that the 

anionic exchanger array and binding at pH 6 were suitable for mouse islet protein profiling. To 

get reproducible results of SELDI-TOF MS data, parallel processing of samples was important. 

Also, one oleate-regulated protein was identified as PPI-B. Secondly, a protocol was optimized 

for detecting and identifying differently displayed serum/plasma proteins in humans with NGT or 

T2DM. This protocol was then used to address specific questions regarding serum/plasma profiles 

in T2DM.  

The influence of the genetic background versus diabetic environment was determined by 

analyzing differentially displayed serum proteins of NGT and T2DM individuals with or without 

family history of diabetes. In total 13 serum proteins displayed different levels in serum from 

persons with NGT versus patients with T2DM. Among these proteins, apolipoprotein CIII and 

albumin and one yet unidentified protein could be classified as being changed because of different 

genetic backgrounds. On the other hand, 10 proteins for instance transthyretin differed as a result 
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of the diabetic environment. In addition, plasma protein variations in persons with differences in 

_-cell function characterized by EIR were studied. In total nine proteins were found to be varying 

between the groups. Of these proteins five were identified, namely two forms of transthyretin, 

hemoglobin _-chain, hemoglobin _-chain and apolipoprotein H. No individual protein alone could 

explain the differences in EIR. 

 The present study revealed that Separates the DNA from different diabetic patient by 

Agarose gel electrophoresis obtaining DNA profiling. The ranges of DNA band obtained from   

700-800 Kda 

In 1984, Alec Jeffreys, a scientist at Leicester University in England - who was later 

knighted for his contributions to forensic science – realized the exciting possibility that his 

research could be used to identify individuals from differences in their DNA sequence 

In the present study the extracted streptokinase enzyme was used to remove the blood clot 

in the laboratory condition The results showed that the produced streptokinase was successfully 

removed the blood clot it was further confirmed under research compound microscope. 

Bacillus genus is a well known producer of a potent fibrinolytic enzymes like streptokinase 

urokinase nattokinase etc.oral administration of the fibrinolytic enzyme like natokinase and 

urokinase can enhance fibrinolytic activity on the plasma and the production of the tissue type 

plasminogen activator urokinase and t-PA are widly used in thrombolytic therapy,but this agent 

have some undiserable side effects(Bin chen at al., 2013) 

In 1949, Christensen created the first quantitative method to measure the activity of this 

protein; it determined the amount of Sk necessary to induce the lyses of a standard clot of fibrin 

in 10 minutes at 37 0C and pH 7.4. Some modifications of this procedure have been used for Sk 

quantification.( Tomar,1968 and Remmert ,1949). The casein digestion for Sk quantification was 

established in 1947 and the method of radial caseinolyse in agarose gel with the example of casein 

and human plasminogen is usually used (Saksela, 1947). The method of fibrin plate, used at first 
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to measure the proteolytic activity in blood (Marsh 1967) has been widely used to measure 

fibrinolysis. Several modifications have been made to that method . In the studies of lysis of fibrin 

clots by Sk, pH, salt concentration in the buffer and the plasminogen concentration have been 

identified as the variables that influence the most on the determination. The concentration of 

fibrinogen also affects the assay (Westlund and Andersson,1991) 

Streptokinase is an extra cellular non-enzymatic protein, formed by a polypeptidic chain 

composed of 414 amino acids without disulphur bridges (malke ,1984). This protein has its 

maximal activity at pH 7.5 and its isoelectric point is 4.7 (De Renzo at al., 1967). In its structure, 

it does not include cystein, cistin, phosphorus, conjugated carbohydrates or lipids. The 

streptokinases produced by diverse groups of streptococci have different structures 

(Brockway,1974 and Huang ,1989). The activation of plasminogen by Sk is species specific 

(Malke ,1993) It is formed by several structural domains [a, b and g] with different functional 

properties. The calorimetric scanning analysis suggests that the protein is formed by two structural 

domains (Welfleat al., 1992). They are: amino-terminal domain, including the residues from 1 to 

59 and with a low affinity for plasminogen and the residues from the protein (60-414) related to 

the formation of the complex with plasminogen (Nihalini at al.,1998). The carboxy-terminal 

domain of Sk is involved in the recognition of the substrate: plasminogen and in its activation 

(Kim at al.,2002) and specifically the Asp 41-His 48 region of the molecule participates in the 

joining with plasminogen, while the function of the adjacent region of the 48-59 residues has been 

very discussed(Wakeham  at al., 2002). The coiled region of the streptokinase g-domain is 

considered as essential for the activation of plasminogen (WuDH at al., 2001) and similarly, the 

b domain is involved in the formation of the Sk-plasminogen complex that is responsible for 

activating plasminogen (Robinson at al .,2000). Sk is joined to plasminogen through the sites of 

linkage with lysine, to get the appropriate conformational structure for activating plasminogen 

(Boxrud at al.,2000).  

The first 59 residues of the molecule amino acids have more than one function in the 

process of formation of the complex and the activation of plasminogen . Without those amino-
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terminal residues, the Sk has an unstable secondary structure and significantly reduces the 

structure of the remaining fragment of Sk (60-414) (Young at al.,1995). Several studies have been 

performed with fragments of Sk that have provided some information about their fibrinolytic 

activity when they combine and form the active complex with plasminogen (Reed at al., 1995)Sk, 

itself, has no proteolytic activity. Its union with plasminogen in a 1:1 ratio forms the activator 

complex that hydrolyses the Arg 561-Val 562 of the rest of the circulating plasminogen and 

changes it into plasmin (chibber at al 1986). As we mentioned, Skr a non-specific fibrinolytic 

because it not only activates the plasminogen with lysine, but also the plasmatic plasminogen, 

what can induce hyperplasminemia, depletion of the circulating fibrinogen (up to 20%) and of the 

V and VIII coagulation factors, with the concomitant increase of the products from the 

degradation of plasminogen  intoplasma. In spite of the systemic lytic condition that can induce a 

dose of 1 500 000 IU, almost an equal incidence of hemorrhagic complications to those occurred 

with other thrombolytic agents showing a higher affinity for fibrin [(Marder at al.,1988) has been 

observed.  

On the other part, plasmin stipulates the conversion of kalikreinogen into kalikreine, so, 

the Sk infusion produces a release of quinines. It is partly responsible for the hypotensive effect 

seen in most of the patients receiving Sk. The kinetics of this drug is not well known, its 

concentration in plasma and its average life depends on its affinity for substrate and on the 

plasmatic concentrations of anti-Sk antibodies. Its difference from the fibrin-specific activators is 

that its fibrinolytic effect is not directly proportional to the dose administered, what can change 

from one to another patient due to the reasons above mentioned Sk is removed from the blood 

circulation in a biphasic way: the most rapid phase is the inactivation of Sk by the specific 

antibodies (4 minutes, approximately);in the second phase and once the complex is formed, Sk is 

removed with an average life of 30 minutes (Smithrag at al 1981). The titers of the anti-Sk 

antibodies increase 5 or 6 days after administration and reach maximal concentrations several 

weeks later. They are normal 4-6 months later, so their administration is very controversial in this 

period . As other thrombolytic agents, the main complication of the treatment by Sk is hemorrhage 
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that is related to the dose and the duration of the intravenous infusion. Because of its bacterial 

origin, Sk is antigenic, and therefore, it can induce allergic reactions. Four percent of the patients 

of the Second International Study of  Infarct Survival-ISIS-2 (ISIS-2 ,1988) that received Sk had 

allergic reactions, fever, shivers, urticaria or rash. The anaphylactic shock is fortunately very rare 

(0.1-0.5%), however, arterial hypotension needed resuscitation through fluid therapy in 7-10% 

patients. The therapeutic possibilities of Sk are limited by its imunogenicity and short average life 

in blood. It is degraded by plasmin in blood circulation. The works of structure modification of 

the molecule intend to extend its average life and/or reduce its immunogenicity by improving the 

activation of plasminogen.  

The first of those modifications and the only one present in the thrombolytic products’ 

market was the non-covalent equivocal activating complex formed by Sk and human lys-

plasminogen, whose catalytic center has been reversibly acylated by a p-anisole derivative 

(APSAC) that increases the molecule’s average life regarding Sk (Smithrag at al .,1981)Some 

papers have stated that hypotension is less frequent than when the patient is medicated with Sk 

(Monk at al 1987)Several studies have been carried out in searching new modifications of the 

molecule, based on the structure-fusion relationship and its domains (sundram at al.,2003) 

CONCLUSION 

 

In The present study, diabetic blood samples were collected from the local lab for the study 

of protein, albumin/protein level, DNA study, PCR study and RFLP. 

The A/G ratio of the diabetic patients and the normal individuals do differ significantly 

.The albumin concentration of the diabetic patients and the normal individuals do differ 

significantly.The DNA profile of the patients’ most prominent band observed in 54 to 63 KDa 

region. The SDS PAGE was done to know the molecular weight of the blood proteins. The total 

protein of the diabetic patients and the normal individuals differ significantly. The ranges of DNA 

band obtained from 700-800 Kda in diabetic patient. The DNA of diabetes mellitus patients were 
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compared with the normal DNA by performing agarose gel electrophoresis and it was concluded 

that there exists no specific difference in their DNA pattern. Fibrinolytic enzyme streptokinase 

gene amplification from Bacillus subtilis. The PCR product to get a band ranges in approximately 

814 kbp streptokinase gene amplified PCR product subjected to agarose gel electrophoresis to get 

a band, the ranges of streptokinase DNA band obtained  651KDa The DNA of the Bacillus subtilis 

simultaneously cleaved with all the three restriction enzymes The DNA treated with all the three 

restriction enzymes gave total 3 bands with molecular weight 1145 KDa, 989 KDa, 798 KDa 

respectively. But the DNA of the Bacillus subtilis treated with the restriction enzymes individually 

(Eco R1, Bam H1, and Hind 111), get two bands indicating that amplified product has a single 

recognition site of each of the enzymes. Since the 798 kbp fragments is intact in the Hind III 

digest in the triple digest showing that the 798kbp fragment do not contain restriction site for other 

two enzymes .correct mapping of the restriction site requires further analysis.  
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