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Abstract 

Background:  Diabetes mellitus (DM) is one of the most important cause of mortality in India characterized by 

hyperglycaemia due to deficiency of insulin and insulin resistance . Adenosine deaminase (ADA) is a purine 

metabolizing enzyme that catalyses the deamination of adenosine to inosine and modulates the insulin activity. 

Aim: To determine the activity of adenosine deaminase in type 2 diabetic patients. 

Material & Method: We measured the serum level of Adenosine Deaminase (ADA),  and Fasting Plasma 

Glucose (FPG) in 50 patients with type 2 diabetes and 50 healthy controls. Subjects included in study were 

known diabetics. 

 Results: The levels of Serum Adenosine Deaminase were highly significant (p<0.001) in study group in 

comparison to control group. 

Conclusion: Our study concludes that serum Adenosine Deaminase activity significantly increased in type 2 

diabetes mellitus. High ADA activity reduces the glucose uptake into cells; therefore, insulin resistance is 

related to ADA activity.  
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INTRODUCTION 

Diabetes mellitus is one of the important metabolic disordercharacterised by hyperglycaemia, increasing 

worldwide, causing 4.8 million deaths and morbidity in 371 million people every year[1]. India has the second 

largest number of people with diabetes in the world (62.4 million) with 3.8% in rural and 11.8% in urban adults, 

and this number is expected to reach 100 million by the year 2030.[2,3,4].  Long term hyperglycaemia leads to 

glucotoxicity, which further leads to poor glycaemic control and predisposes to long  term micro and macro 

vascular complications. 

 

Insulin resistance and impaired insulin secretion are the main physiological abnormalities associated with 

T2DM [5].Immunological disturbances involving the cell mediated immune system and improper T-lymphocyte 

function also contributetothepathophysiologyofT2DM[6]. Adenosine deaminase (ADA) converts adenosine to 

inosine through an irreversible deamination reaction [7]. Highest ADA activity has been reported in lymphoid 

and fatty tissues ,liver, skeletal muscle, and heart[8]. Adenosine is responsible for increasing glucose uptake into 

cells [9]. Thus, higher ADA activity in insulin sensitive tissue will decrease adenosine levels which in turn 

decrease glucose uptake into cells. Adenosine has also been shown to increase gluconeogenesis and 

glycogenolysis via increasing cyclic AMP (CAMP) by stimulation of hepatic adenylate cyclase through 

adenosine A2 a receptor binding in liver. Both or either of these actions causes the increase of local insulin 

resistance and glucose output from the liver[10]. ADA also plays a crucial role in lymphocyte proliferation and 

differentiation and is highly active in T-lymphocytes [11]. Thus, a suppression of ADA activity may help 

improve insulin sensitivity and inflammation, cell proliferation, and T-lymphocyte activity, all of which are 

associated with the pathophysiology of T2DM. 

 

Many studies have reported the increased activity of ADA in type 2 diabetic patients compared with healthy 

controls.[10,11,12] But in our knowledge, there is no study regarding the activity of ADA  in Vidarbha region in 

diabetes. The present study aims to determine the activity of serum total ADA  in type 2 diabetic patients of 

Vidarbha region. 
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MATERIAL AND METHOD 

This prospective case control study was carried in Department of Biochemistry, JNMC, Sawangi(Meghe), 

Wardha. Patients were taken from outpatient department as well from indoor admitted in Achrya Vinobha 

Bhave Rural Hospital .Consent was taken from all the participants. 

Study group comprises of 100 subjects which further divided into two groups – 

(1)Cases-[50]-  These were the patients of diabetes mellitus between age group of 30-60 years of both male and 

female. Demographic data i.e. age, weight ,height, duration of disease, duration of treatment ,any past medical 

history, blood pressure was also recorded. 

(2) Controls –[50]- These are normal healthy persons ,both male and female with age group of 30-60 years from 

general population. 

Diagnosis of diabetes was done as per WHO criteria 

 

Criteria for the Diagnosis of Diabetes Mellitus 

• Symptoms of diabetes plus random blood glucose concentration 200 mg/dL or 

• Fasting plasma glucose 126 mg/dL or 

• Two-hour plasma glucose 200 mg/dl during an oral glucose tolerance test:  

 

Exclusion Criteria  

Patients with Type1 diabetes mellitus ,gestational diabetes, uricosuric drugs, chronic arthritis,gout, 

immunological disorder which alter ADAlevel hypertension, dyslipidaemia, smokers were excluded. Also 

patients on antioxidant vitamin supplements were also excluded.  3ml of serum sample will be collected from 

each patient. 

 

Biochemical analysis 

About 3 ml of fasting blood was collected for the determination of different biochemical parameters. The blood 

was drawn by venepuncture and collected into clean test tubes with ethylenediaminetetraacetic acid (EDTA). 

The blood samples were subjected to centrifugation at 3,000 rpm for 10 min for separation of plasma. The 

plasma thus obtained was analysed for biochemical parameters such as glucose, cholesterol, LDL-cholesterol, 

HDL-cholesterol, triglycerides  by automated clinical analyzers (model Daytona, Randox). 

  

The ADA levels were estimated using a commercially available kit . This procedure is based on the method 

reported by Giusti and Galanti[13]. Adenosine deaminase hydrolyses adenosine to ammonia and inosine. The 

ammonia formed further reacts with a phenol and hypochlorite in an alkaline medium to form a blue coloured 

indophenol complex, with sodium nitroprusside acting as a catalyst. The intensity of blue coloured indophenol 

complex formed is directly proportional to the amount of ADA present in the sample. The absorbance was read 

against water at 635 nm using a spectrophotometer 

 

Statistical analysis  

Statistical analysis was done by using descriptive and inferential statistics using chi square test, student’s 

unpaired t test and Pearson’s correlation coefficient. All variables were expressed as mean ± SD(standard 

deviation). 

Software used in the analysis were SPSS 22.0 version and GraphPad Prism 6.0 version. 

 

RESULT  

In our study we have 62% male and 38% female in cases and 56% male and 44% female in controls. Maximum 

subjects belong to age group 41 – 60 years. Both the groups are age matched. 

 

Table 1: Comparison of fasting and post prandial plasma glucose and serum ADA in two groups 

Clinical Parameters  Cases Controls 
t-value p-value 

Mean SD Mean SD 

FPG (mg/dl) 191.16 55.44 94.06 15.25 11.93 0.0001, 

PPPG (mg/dl)  328.5 92.01 136.74 21.27 14.35 0.0001, 

ADA (U/L) 39.83 5.81 17.86 2.59 24.37 0.0001  

p value <0.05 : significant,  0.0001: highly significant 

  

Values of Fasting plasma glucose(FPG) and Postmeal plasma glucose(PPG) are compared in both the groups. 

FPG values are found to be more in cases (191.16 ±55.44) as compared to control (94.06±15.25) which is 

statistically highly significant (p=0.0001). 
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PPG values are also found higher (328.5±92.01) in cases, compared to control (136.74±21.27) which is also 

highly significant (p=0.0001). 

 

Serum ADA is increased in cases (39.83±5.81) as compared to controls (17.86±2.59) which is highly significant 

(p=0.0001) 

 

Table 2: Comparison of lipid profile in two groups 

Clinical Parameters  Cases Controls 
t-value p-value 

Mean SD Mean SD 

Total cholesterol 199.98 48.13 169.34 31.65 3.76 0.0001 

Triglyceride 206.9 65.73 91.62 40.81 10.53 0.0001 

HDL Cholesterol 33.56 6.88 40.24 12.01 3.41 0.001 

LDL Cholesterol 120.54 37.83 111.1 26.62 1.44 0.152 

VLDL cholesterol 40.96 13.17 17.7 7.79 10.74 0.0001 

                     p value <0.05 : significant,  0.0001: highly significant 

  

In diabetic patients values of total cholesterol (199.98±48.13}, triglyceride (206.9±65.73) and VLDL 

Cholesterol (40.96±13.17) are increased  as compared to controls (169.34±31.65), (91.62±40.81), (17.7±7.79) 

which is highly significant (p=0.0001). Value of LDL Cholesterol is also increased in cases (120.54±37.83) as 

compared to controls (111.1±26.62) but it is not significant (p=0.152) .HDL Cholesterol is decreased in 

diabetics significantly which is highly significant. 

 

DISCUSSION 

The relationship between the serum adenosine deaminase  with the glycemic parameters ( FBS, PPBS) and 

parameters of lipid profile (TG, TC, LDL cholesterol, HDL cholesterol) in diabetes mellitus type 2 was 

evaluated. There was a significant (p < 0.001) increase in serum ADA in individuals with diabetes mellitus type 

2 in comparison with control group.  Findings in our study also supported by many other studies done 

previously.. Similar study done by Bhavita Patel et al[14] ,Vineet Kumar Khemka,et al[15], Shaikh Sahema M 

et al[16] , Mohammed A. Al-Duais et al[17] with similar results. ADA is an enzyme that converts adenosine 

into inosine through an irreversible deamination reaction[18]. It is hypothesized that adenosine has got insulin 

like activity on glucose and lipid metabolism particularly in adipose tissue and skeletal muscles. ADA is found 

as a producer of reactive oxygen species (ROS), stimulator of lipid peroxidation and marker of both T-cell 

activation and glycemic status in diabetes mellitus (DM)[19,20,21]. An increase in ADA activity in T2DM 

patients has been reported, while the mechanism that increases serum and tissue ADA activity is not well 

known. With higher ADA activity in insulin sensitive tissues, the level of adenosine, which increases glucose 

uptake into cells, will be reduced[22,10] 

 

Bhavita Patel et al[14] explained the pathogenesis of increased ADA levels in Type 2 D.M is by extra cellular 

CAMP  – adenosine pathway. ADA inactivates adenosine and enhances lipolysis.However, it is difficult to 

conclude whether changes in ADA activity are the cause or result of actual insulin resistance. Adenosine 

potentiates insulin and contraction stimulated glucose transport in skeletal muscles by enhancing the increase in 

GLUT-4 at the cell surface and raised the possibility of decreased adenosine production or action by increased 

level of adenosine deaminase could play a causative role in insulin resistance[23]. 

 

In the present study, serum ADA and Insulin levels were markedly increased in type 2 diabetic patients 

(p<0.0001) in comparison to healthy subjects which is highly significant.Our results were in agreement with 

results obtained in previous studies that concluded the increased in adenosine content make similar effect to 

insulin on glucose and lipid metabolism. 

 

Conclusion 

In conclusion ADA has been viewed as a parameter of interest in type 2 diabetes due to its role in oxidative 

stress, as a marker of cell mediated immunity along with its effects on insulin by altering levels of adenosine. It 

is important to detect complications early and a single marker is required to identify. Therefore, ADA can be 

used as an important parameter as a marker of glycaemic status in the patients of type 2 diabetes mellitus. 

 

Limitations 

 There are some limitations in our study. Estimation of serum insulin levels which are known to be related to 

ADA should be included. Prediabetic subjects were also not considered in this study as screening of serum ADA 

may be an alarming factor in the pathogenesis of T2DM. Despite these limitations, our study shows higher 



Journal of Cardiovascular Disease Research 

ISSN: 0975-3583,0976-2833 VOL15, ISSUE 11, 2024 

 
 
 

1483 
 

serum ADA,TG, and FPG levels in T2DM patients which suggests an association between ADA and T2DM 

subjects. A larger cross-sectionalstudyneedstobedonetoconcludethe fact. 
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