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Correlation of  serum Adenosine deaminase 
activity (ADA) with fasting blood sugar levels 
in Type II Saudi Diabetic Patients
Mohamed Sakran1,3, M. A. Al-Duais1,2, Kamal A. F. Shalaby1,  
Abeer Abdel- Hamid Ahmed Khamis3

ABSTRACT
Aim: This study aims to correlate the association of serum Adenosine deaminase activity (ADA) with fasting blood sugar (FBS) 
levels.  Patients and Methods: Serum FBS levels and serum ADA activity were measured in 71 Type 2 diabetes mellitus 
(DM) patients and 24 controls. Results: Serum ADA activity and FBS levels were elevated in type 2 DM group in comparison 
to control group significantly (p<0.001), and also serum ADA was positively correlated with FBS (r=0.825, p<0.001). 
Conclusion: Positive significant correlation was observed between serum FBS and serum ADA levels in type 2 DM.
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INTRODUCTION

Diabetes mellitus (DM) is one of the most causative 
important factors of mortality in the developing countries 
where it affects more than 170 million persons all over the 
world [1]. It is characterized by insulin deficiency either in 
secretion or action or both which leads to hyperglycemia 
and the disturbances of carbohydrate, lipid, and protein 
metabolism [2]. 

Adenosine Deaminase (ADA), a purine metabolizing enzyme 
catalyzes the irreversible deamination of adenosine to inosine 
and 2’-deoxyadenosine to 2’-deoxyinosine. Adenosine 
increases glucose uptake inside the cells [3]. Thus, higher 
ADA activity will decrease adenosine levels and this in turn 
decreases glucose uptake into cells. Thus, a suppression of 
ADA activity may help improve various factors associated 
with the pathophysiology of T2DM like insulin sensitivity 
and inflammation, cell proliferation and T-lymphocyte 
activity. [4].  Moreover chronic hyperglycemia leads to 
increased oxidative stress by forming enediol radicals and 
superoxide ions by NADPH oxidase system and increases 
ADA levels [5].

ADA also stimulates pyruvate dehydrogenase activity, 
lipid synthesis, leucine oxidation and cyclic nucleotide 
phosphodiesterase activity [6]. Therefore, the activity of 
ADA in Type 2 DM is a marker for prognosis in Type 2 DM. 
Several studies have demonstrated the increase in adenosine 
deaminase in patients with type 2 diabetes mellitus.

Various reports showing an increase in ADA activity in T2DM 
patients has been reported. The mechanism that increases 
serum ADA activity is not well known, but it is assumed that 
ADA has been shown to impair the insulin sensitivity for 
glucose transport and antilipolysis by activating extracellular 
adenosine, which adipocytes release spontaneously. [7]. 

There are reports available on Serum Adenosine Deaminase 
levels in patients of Type 2 diabetes mellitus but they are still 
inconclusive. Since a relationship exists between Adenosine 
Deaminase, cell mediated immunity and Type-2 Diabetes 
Mellitus.

Insulin administration has been shown to reduce the elevated 
ADA activity in type 2 diabetics [8, 9]. ADA activates 
lipolysis and increase in cyclic AMP accumulation due to 
noradrenaline [5]. 

The present study aimed to evaluate the serum Adenosine 
Deaminase levels and to correlate ADA levels with Blood 
Glucose in Type-2 Saudi Diabetes Mellitus patients.

SUBJECTS AND METHODS

Seventy one Saudi patients both males and females in 
the age range of 40-65 years on oral hypoglycaemic drugs, 
having  uncomplicated type 2 diabetes mellitus in addition 
to twenty two non-diabetic healthy individuals as control 
group, both males and females in the same age range. They 
were recruited from the local community in Tabuk city. The 
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study was conducted between Marc to Jull 2014 at King 
Khalid Hospital at Tabuk City, Kingdom of Saudi Arabia. 
All subjects gave written informed consent to participate. 
The study was approved by the Local Ethics Committee. 
All subjects were interviewed for details of their age, weight, 
height, and smoking. Also, blood pressure and body mass 
index (BMI) were measured for each subject.

Fasting blood samples were obtained from all patients as well 
as the controls. The blood samples were divided into two 
parts: in the first part serum was separated by subjecting the 
clotted blood to centrifugation at 3000 rpm for 10 minutes. 
Serum samples were frozen in dry ice prior to being stored 
at −80 oC and blood sample in refrigerator at 4oC. The level 
of serum adenosine deaminase (ADA) was determined using 
a spectrophotometer based on the method by Giusti and 
Galanti [10]. Adenosine deaminase hydrolyses adenosine to 
inosine and ammonia. Ammonia then reacts with a phenol 
and hypochlorite in an alkaline medium to form a colored 
blue indophenol complex, using sodium nitroprusside 
as a catalyst. The degree of blue indophenol complex is 
directly proportional to the activity of ADA in the sample. 
The absorbance was read against water at 635 nm using 
a spectrophotometer. One unit of ADA is defined as the 
amount of enzyme required to release 1 mmol of ammonia 
per minute from adenosine at standard assay conditions.

Glucose estimation is based on GOD/POD method 
(Glucose oxidase / Peroxidase) as described by Trinder [11] 
where Glucose oxidase (GOD) catalyzes the oxidation of 
glucose to gluconic acid. The formed hydrogen peroxide 
(H2O2), is detected by a chromogenic oxygen acceptor, 
4-aminoantipyrine and phenolic compound to produce 
red quinoneimine dye. The intensity of colour is directly 
proportional to the concentration of glucose and is measured 
photometrically at 505 nm.

RESULTS AND DISCUSSION

The basal characteristics of the study groups are shown in 
(Table 1).  There were no significant differences between 
diabetic patients and controls for almost variables. Non-
significant differences were observed between the two 
groups in cystolic or diastolic blood pressure, while slightly 
significant decrease was observed in BMI in type 2 DM group 
compared to the control group.

Type II diabetes mellitus is a heterogeneous disease 
characterized by altered carbohydrate, secondary fat and 
protein metabolism. It is characterized by hyperglycemia 
leading to increased oxidative stress and dyslipidemia. 
Identifying the resistance of insulin helps in minimizing the 
complications at an early stage. ADA estimation as a simple, 
inexpensive marker which can identify insulin resistance 
without actually requiring estimation of serum insulin is 
required in current methods for measuring insulin resistance. 
Our results show, that adenosine deaminase (ADA) activities 
were significantly increased in type II diabetic group as 
compared to control group (Table 1). Positive significant 
correlation was observed between FBS and serum ADA as 
shown in Figure 1.

Table 1. Demographic data and body measurements of the study 
groups

Parameters T2DM 
( n = 71)

Control  
(n = 24)

Sex (M/F) 38/33 13/11

BMI (kg/m2) 22.47 ± 1.79* 24.15 ± 1.47

Age(years) 52.32 ± 7.55 50.45 ± 5.23

Blood Pressure

a. Systolic (120 mm Hg) 120 ± 3 119 ± 3

b. Diastolic (80 mm Hg) 81 ± 2 78 ± 4
Values are expressed as Mean ± SD.
* p<0.05 significantly different from controls

Table 2. Fasting blood glucose levels (FBS) and Adenosine 
deaminase (ADA) levels in both control and type 2 diabetic groups.

Parameters T2DM 
( n = 73)

Control 
(n = 24)

Fasting Blood Sugar(FPS)(mg/dl) 190±61.0** 82±7.45

Adenosinedeaminase (ADA) (U/L) 32.09±7.9** 20.4±2.2

Values are expressed as mean ± Standard Deviation. P value significant 
at **P <0.01

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 in adipose tissue [12, 13]. 

The increasing of Serum ADA levels in our study may be 
due to insulin resistance or increased secretion of adenosine 
[14]. Decreased tissue adenosine levels is due to increased 
ADA activity which is related to the degree of hyperglycemia 
and lipid peroxidation in diabetes mellitus due to insulin 
resistance in the target organs and also the increased in 
production of free radicals and oxidative stress. In other 
words the increase in ADA activity may lead to the decrease 

Figure 1.  Correlation between FBS concentration with serum 
Adenosine deaminase (ADA) in patients with type II diabetes (Type 
2 DM).

A.Q.
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in adenosine content that requires to formation of ATP for 
the first step in glycolysis, therefore the level of glucose 
increases in the blood [15]. 

CONCLUSION

Adenosine deaminase (ADA) is important prognostic tool, 
which may be helpful in detection of early type II diabetes 
mellitus. ADA is also associated with increased levels of 
fasting blood glucose levels.
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A.Q. : This can be Table 2 ?  (Table 2 is not exinsting)
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