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Abstract:   

Diabetes mellitus is a group of metabolic disorders of carbohydrate metabolism in which glucose is underused, producing 
hyperglycemia. Diabetic patients are prone to opportunistic infection, thus serum ADA levels in these patients is very 
important as a screening test for Tuberculosis and autoimmune diseases. Thus, the present study was conducted to 
estimate the Serum ADA activity, glycated Haemoglobin (HbA1c), fasting and postprandial glucose level in patients with 
T2DM and to correlate the serum level of ADA with glycated Hemoglobin (HbA1c), fasting and postprandial glucose 
level in T2DM. 

Keywords: Adenosine deaminase; Blood glucose/metabolism; Diabetes mellitus type2, Hemoglobin A1c protein human 
of  East Godavari District , Coastal  Andhra Pradesh. 

 

INTRODUCTION: 

 In 2000, according to the world health organization, at least 171 million people worldwide suffer from diabetes. Its 
incidence is increasing rapidly, and it is estimated that by the year 2030, this number will double. Diabetes mellitus occurs 
throughout the world, but is more common (especially type-II) in the more developed countries. The greatest increase in 
prevalence is, however, expected to occur in Asia and Africa, where most patients will likely to be found by 2030. The 
increase in incidence of diabetes in developing countries follows the trend of Urbanization and lifestyle changes, perhaps 
most importantly a “Western-style” diet. This has suggested an environmental (i.e.dietary)effect, but there is little 
understanding of the mechanism(s) at present, though there is much speculation, some of it most compellingly presented. 
According to the American Diabetes Association, approximately 18.3% (8.6 million) of Americans age 60 and older have 
diabetes. Diabetes mellitus prevalence increases with age and the number of older persons with diabetes are expected to 
grow as the elderly population increases in number. 

 The National Health and Nutrition Examination Survey (NHANES III) demonstrated that, in the population over 
65 years old, 18% to 20% have diabetes, with 40% having either diabetes or its precursor form tolerance. Indigenous 
populations in first world countries have a higher prevalence and increasing incidence of diabetes than their corresponding  
non- indigenous populations. 
 
Type-I Diabetes mellitus:  
Type –1 diabetes mellitus is characterized but loss of the insulin producing beta cells of the islets of Langerhans in the 
pancreas, leading to a deficiency of insulin. The main cause of the beta cell loss is a T-cell mediate autoimmune attack. 
There is no known preventative measure that can be taken against type -I diabetes, which comprises up to 10% of diabetes 
mellitus cause in North America and Europe (through this varies by geographical location)Most effected people are 
otherwise healthy and of weight when onset occurs. Sensitivity and responsiveness to insulin are usually normal, 
especially in the early stages. Type-1 diabetes can affect children or   adults but was traditionally termed ‘juvenile 
diabetes” because it represents a majority of cases of diabetes affecting children.  
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Type -II diabetes mellitus:  
Type 2 diabetes mellitus is charectarized differently due to insulin resistance or reduced insulin sensitivity, combined with 
reduced insulin secretion. The defective responsiveness of body tissues to insulin almost certainly involves the insulin 
receptor in cell membranes. In the early stage the predominant abnormality is reduced insulin sensitivity, characterized by 
elevated levels of insulin in the blood. At the stage hyperglycemia can be reversed by a variety of measures and 
medications that improve insulin sensitivity or reduce production by the liver. 
 
 As the diabetes progresses the impairment of insulin secretion worsens, and therapeutic replacement of insulin 
often becomes necessary. Accordingly to one study, overweight patients treated with metformin compared with diet alone, 
had relative risk reduction of 32% for any diabetes endpoint,42% for diabetes related death and 36% for all cause 
mortality and stroke. Oral medication may eventually fail due to further impairment of beta cell insulin secretion. At this 
point, insulin therapy is necessary to maintain normal or near normal glucose levels. 
 
Gestational diabetes: 
 Gestational diabetes mellitus (GDM) resembles type 2 diabetes in several respects, involving a combination of relatively 
inadequate insulin secretion and responsiveness. It comes in about 2% -5% of all pregnancies and may improve or 
disappear after delivery. Gestational diabetes is fully treatable but requires careful medical supervision throughout the 
pregnancy. About 20%-50% of affected women develop type 2 diabetes later in life. 
 
 Even thought it may be transient, untreated gestational diabetes can damage the health of the fetus or mother. 
Risks to the baby include macrosomia (high birthweight), congental cardiac and central nervous system anomalies and 
skeletal muscle malformations. Induction may be indicated with decreased placental function. A cesarean section may be 
performed if there is marked fetal distress or an increased risk of injury associated with macrosomia, such as shoulder  
dystocia. 
 
Signs and symptoms : 
  
The classical triad of diabetes symptoms is polyuria, polydipsia and polyphagia, which are respectively frequent urination; 
increased thirst and consequent increased fluid intake; and increased appetite, symptoms may develop quite rapidly 
(weeks or months)in type 1 diabetes , particularly in children . However, in type 2 diabetes the symptoms develop much 
more slowly and may be subtle or completely absent. Type 1 diabetes may also cause a rapid yet significant weight loss 
(despite normal or even increased eating) and irreducible fatigue. All of these symptoms expect weight loss can also 
manifest in type 2 diabetes in patients whose diabetes is poorly controlled. 
 
ADENOSINE DEAMINASE (ADA): 
 
 Adenosine deaminase is an essential zinc metallo enzyme of purine recycling or salvage path way for nutrition and 
reproduction. It catalyses the irreversible deamination of adenosine and reproduction. It Catayses the irreversible 
deamination of adenosine and deoxyonosine respectively. This ubiquitous enzyme has been found in a wide variety of 
microorganisms plants and invertebrates in addition it is present in all mammalian cells that play a central role in the 
differentiation and maturation of the lymphoid system. 
 
Adenosine + H2O    ADA  Inosine + NH3 
One form of the enzymes appears particulate with a molecular weight greater than 20000000. Other three forms of the 
enzymes are soluble and inter convertible with apparent molecular weight of 
1. Small                                   36,000 
2. Intermediate                        114,000 
3. Large                                   298,000  
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The small form of the enzyme predominates in tissue preparation, exhibiting larged enzyme specific activity and has no 
detectable conversion activity. The large form of ADA predominates in tissue extracts exhibiting lower enzymes specific 
and abundant conversion activity. 
 
PROPERTIES OF ADA 
 
Adenosine deaminase activity is present in all human tissue extracts. Higher specific activity is found in gastrointestinal 
and splenic tissue. 
 
The large form of ADA activity predominates in those tissue extracts exhibiting lower enzyme activity. Ex: Lung, Kidney. 
The smaller molecular form is the main species in tissue extracts exhibiting higher enzyme activity. Ex: Stomach, Spleen. 
The cofactor zinc is located in the active sides in which there is a deep pocket at the “C” terminus of the beta barrel. One 
molecule of zinc per enzyme molecule is coordinated to three Histidine (15, 17, 24) molecules as well as Aspartate (295). 
The features of the catalytic mechanism of enzymes such as carbonic anhydrase, Thermolysin and Carboxy peptidase A, 
that also involves the addition of water to carbon atom. 

 
 
 
ISO ENZYMES 
 
Human adenosine deaminase consists of three iso enzymes  
ADA1 , ADA1+cp, ADA2 
Human ADA exists in at least in three molecular forms . 
ADA1, is a monomeric protein with molecular mass of ~35KDa (gene assignment, chromosome 20) ADA1 is most 
abundant in the spleen, lymphocytes, monocytes and neutrophils .  
ADA1+cp(molecular mass ~ 280KDa) is composed of two ADA1 molecule connected via, combining protein (CP – 
binding protein ) gene assignment, chromosomes 2 and 6. ADA 1+cp  is dominant ADA from is liver, ling, muscle 
pancreas, and kidney tissue shows only ADA 1+CP. 
ADA2 appears to be coded by a separate gene locus of unknown chromosomal position. ADA2 could be detected only in 
monocytes 60. 
ADA shows not only polymorphism but also deficiency. ADA deficiency is cause of one form of severe combined 
immuno deficiency symdrome (SCID) in which there is dysfunction of the ‘B’ and ‘T’ lymphocytes and impaired cellular 
immunity and decreased production of immunoglobulin 20. 
In all sera with increased ADA. The ADA2 forms predominate. The greatest ADA activity is found in lymphocytes and 
monocytes. ADA2 is detected only in monocytes this indicates that ADA2 is an enzyme unique to monocytes/ 
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macrophage cell linage. Increased serum ADA has been seen in patients who had Hepatitis, infectious mono nucleosis, 
tuberculosis, pneumonia, rheumatoid arthritis, acute lymphoblast lukemia28. 
Enzyme storability- the enzyme is stable in serum for at least 24 hours at 250 C seven days at 40C and three months at -
200C. 

 
 

RANDOM BLOOD SUGAR (RBS): 

A random blood glucose test is used to diagnose diabetes. The test measures the level of glucose (a type of sugar) in your 
blood. If your blood glucose level is 200 mg/dL or higher and you have the classic symptoms of high blood sugar 
(excessive thirst, urination at night, blurred vision and, in some cases, weight loss) your doctor may diagnose you with 
diabetes. If you do not have any symptoms of high blood sugar.  

The reference values for a "normal"random glucose test in an average adult are 79–160 mg/dl (4.4–8.9 mmol/l), between 
160–200 mg/dl (8.9–11.1 mmol/l) is considered pre-diabetes, and > 200 mg/dl is considered diabetes according to ADA 
guidelines 
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MATERIALS AND METHODS:  

The present study was done on patients suffering with Type-II Diabetes mellitus& Normal persons aged between 45 to 65 
irrespective of sex. In the present study randomly selected, 30 patients with type-2 diabetic patients with an age ranged 
from 45 to 65 years along with 30 healthy controls were recruited from the patients attending to OPD at GGH Kakinada.   

A total of 30 T2DM patients and controls were recruited for the study. Estimation of fasting plasma glucose (FPG), 
postprandial plasma glucose (PPG), HbA1c and fasting lipid profile was done. Serum ADA level was estimated by 
Colorimetric method. Statistical analysis of data was performed using the SPSS version 15.  

RESULTS AND DISCUSSION:  

Category No. of cases Category No. of Cases Percentage 
Control 30 Males 14 46.60% 
Diabetis 30 Females 16 53.30% 
Total 60 Total 30 100% 
 

PARAMETERS CASES 
MEAN±SD 

CONTROLS 
MEAN±SD 

CASES SEM CONTROLS 
SEM 

P - VALUE 

RBS 217.70±39.50 90.47±9.21 7.21 1.68 <0.0001 
ADA 79.73±10.21 20.43±6.11 1.86 1.12 <0.0001 
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STATISTICAL DATA 

 

 

 

A total numbers of 60 subjects were taken for the study which compaired of 30 Diabetes Mellitus Type-II as cases and 30 
controls with age limit 45 to 65 irrespective of sex. 

        The patients suffering with Diabetes Mellitus uncontrolled Type-II Diabetes mellitus  there is increased levels of 
ADA, which represents the reduces glucose uptake into cells and  insulin resistance and also play an important role in 
predicting the glycemic and immunological status in these patients. 

CONCLUION:  

The mean ± SD of RBS levels in Diabetes mellitus is 217.70±39.50which are increased when compared to 
controls90.47±9.21. The mean ± SD of ADA levels in Diabetes mellitus is79.73±10.21which are increased when 
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compared to controls20.43±6.11.The RBS levels are significantly increased in Diabetes mellitus when compared with 
controls. The ADA levels are increased in Diabetes mellitus when compared with controls. 
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